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yIK s24.3

CO.UEPXAHHE SJIEMEHTOB B ATMOCOEPE
KOIHIAHTA 6 TauCKOnJIEHHg fHAAbl

H.C. CaraHos, M.E. Eorpuyr

Ha ocrroge BblcoxoAficnepcrloHHoro na6ruogp.renrnoro Marepr{ara H Mo,qerfi aruocseprr c [apaMerpa-
r"rn T16 = 5000 K, lg = 2,6 u Et = 2,7 xu/c onpegeneulr coAepxaHr.rs 25 sneN{euror n arrtloc4epl KO ir.r-
raHTa 6 Tau, sxoErurero B cKorlrleHrre luagpr, Xmvruqecxufi cocraB 6 Tau oxagancs 6ntgxav r cocrary
amrocSeprr Apyroro KO rnraura fis ft,raA - e Taq r{3freHHoro HaMr4 paHee. Cog,epxauae xere3a B ar-
vt_ocQepe 6 Tau 6nn3Ko K ero coAepxaurro r atrvrocQepe Connrla ,r orJrlrtraercs or onpeEeneHafi Benr{qr.rH

[Fe/H] o arvocQepax G raplltxon ft.rag. flpa aHarM3e BepoflrHbrx npflqrrH pacxoxgenuft paccMarpfiBaror-
ct yKa3aH[tr Ha Bo3MoxHbIe cyuIecTBoBaHI.Lfl orxroHeugfi oT JITP, Bnr,EIouI]D( Ha HaceJreHHocrn ypoauefi
c HI,I3KI,IMfi noTeHUIrarIaMI{ uos6yrfgeuua El pg.Aa neftrpanrEbrx sreMeHToB. 3uaqenre Mr.rKporyp-
6yneuruoft cKopocrr.r, onpegeneunofi no rutrrrr.flM Fe I c srrcoxrrMfi 3Harreg[Lgv.ti El , tl =3,0.-3,jrrrrlc
g oKa3blBaercf, B6Ir[e, qeM cqHTanocb paHee xapaKTepHbIM anx arrrlocQep G-K rltr.anrog.

CHEMICAL coMPosITIoN oF THE HYADES Ko GIANT 6 Tar:. by LS. savanov, M.E. Bqrarchuk.
On the base of high dispersion spectrograms and model atmosphere withtheparameterslorr= 5000 K,
lg = 2.6 and g, = 2,7 imls the abundances of 25 elements in the atmosphere lirlvra.r-g,i'* 6 i;;;J
obtained. Chemical composition of 6 Tau is found to be similiar to that one of another Hyadesgiant e Tau
which we investigated earlier. Iron abundance in the atmosphere of 6 Tau is close to the solai value and
conflicts with the enrichment in [Fe/H] of 0,12 dex in Hyades G dwarfs. We discuss possible reasons ior
this discrepancy connected with NLTE effects influenced on lines of neutral elemensi arising from levels
having 1ow excitation potentials Ey. The value of microturbulent velocity obtained from the analysis of
Fel line,s with high potentials.El is equal to 6, = 3,9-3,2 km/s and larger than was regarded earlier as typi-
cal for G -K giants.

Bnegeuue

I c uogeneHl,IeM HoBbrx KJIaccoB TBepAorenr,Hbrx [p[eMHI{KoB, Ilo3BoJr.firc,,rrlx perl,crpll-
poBaTb cIIeKTpbl 38e3A c BbIcoKI'IM oTHoIrIeHI,IeM cl{rHan f utyw, aualw3 38e3[, flpl,rHaArrexaui,rx
K cKorrrreHlrrc fl4aAbr (ero noapacr cocraBrraer 6,'7.108 rrer, MoAyJrb paccroflHl,rfl 3,36 !
t 0,04 [l]), aHoar crarr rrpuBneKarb BHrMaHne uccrre[oBareJrefi 1cr.a. [21 ).Ilocxonrxy
fra4r,LaBJlflrorcr 6nuxaflruuru K HaM 3Be3AHrIM cKorrJreHr.reM, paccro.sHr.re Ao Hero cnyxr4r
,qllfi ycraHoBJreHI'Iff llIKaJIbI paccroflH]Ifi so BceneHHofi. Bo3pacr cKorrJreHl{ff cocraBrrfler
oKorlo oAHoft Aecffrofr Bo3pacra Conuqa, u ero xr,rMlrqecKr{fi cocraB Moxer AaBarb EHOop-
MAII}Irc 06 O6OTAUIEHI,IT IaIaKTI,IKI,I TfiXeTIbIIuu 3IIeMeHTaMI{ IIocIIe Toro, KaK o6pa3oBa[o.b
Halue CoJIHII€. OtrHaKo, KaK I{3BecrHo, KoJrr{qecrBeuHbre orIeHKr,I Merarlrr{quocrr4 fr,raA Aa}or
HeoAHO3HaqHr,re 3HaqeHr{.E, HalprrMep, raKr,rx BeJrr4qr.{H, KaK [Fe/H] [:]

Cpegu pesyrbraroB, rlonyqeHgblx cfleKrpocKonr{qecKr.rMr,r MeroAarvlr,r, r,rMeercq 6olrruoii
pas6poc oupegeneunfi [Fe/H] - or-0,09 dex [4] Ao +0,41 dex [5].14: nonyueurrbrx B roc-
re[]u'le roEbl 3aclyxllBalor Ha]t6oJlblrlero BHI{MaH}rfl pe3yrlbrarbr auarrr{3a npI,IMepHo 35 nuuuu
Fe I y, 10 xapruxon corlueqHoro rlrfia r,r3 groro cKorureuun,oty6n *ouarr^Lor. 

" 101 luarr-
w{ua [Fe/H] cocraBrr.aer + 0,12 I 0,03), B KoropoM 6trna gocrr.rruyra 6onee 

"ir.L.u, 
no

OTHOIXEHI,Irc K IIPEEbIA)TUI'IM I'ICCJICAOBAHI,IfiM TOqHOCTb NPEXIE SCCrO 6IATOEAPfl BbICO.
KoKaqecrBeHuovry Ha6nroAarerrbHoMy Mareprrzrny u yr{ery Bo3MoxHbrx oruu6ox BcrreAcrB?re



Bbrfopa rapaMerpoB Moreneft arMoc$ep. IlocnegyrurtMe orpeAeneul{,ff l7l u 121 rorlHocrbn
rroErBep[,Hnr pesynrraru [6] , nprqeM, coilIacuo [2] , renuunna [Fe/H] Err lraA pasln
+0,I2'7 !0,022 (15 nunraft,14 saesg).

Ilogvepxneu, qro rreperucJlenHbre Bbrr[e [ccJIeAoBaH]Iff ocHoBbIBiI[]Icb Ha u3yqeu$$

3Be3A-KaplI,IKoB, [pr{HaErrexaunx K cKorureHrlrc fnagrt, - KaK corlueqHoro tlt[a, tarc lt 6o'
Jree ropfirmx, c IrO Brurorb go 7000 K. Cpegrr lrccrretroBaHufi ruraHros ctreKTpulbnoro
KJracca K gauuoro crouenu.s oTMeTLIM crarblo [8] , a xoropofi lpu$$nuou u Xolrerepolr
npoBeEeg a1arrfis armocSepu fl{raHra us luaq,7 Tau mrbtbepenquilJlbHblM MeroAoM Iro

orHorueHr,rrc K craugaprHofi seerge KO III p Gem. I,IccleAosaHutr 3rllx aBropoB rIpI'IBeirr'I

K BbrBoEy o rrour,DreHHovr (ua 0,06 dex) cotrepxaHl,Ill xerle3a a arrraoc$epe 7 Tau oruocn-

reJrbgo Consqa, qro 3aMerHo orJruqaercf, or orlpegerleurfi seuurtrIHu [Fe/H] n aruocQepax
KapJrr{KoB InaE. PaccvrarpuBaff Bo3MoxHbre [pI{rMHbr [aHuoro pacxoxEeHl{f,, Ipuft$rar
u Xonaerep o6parunu BHlrMaHue Ha ro, qro yrenuvenuuft ypoBeHb_xporraocSepnofi aKrI,IB-

HocrI,IyTTa, (corrrucuo [9] ,I{Meercf,us6rttorc WuororcaEr.,ff0r uTTauHs N4exrruefr

creIIeHI,I 4tlrs 6 u e Tau) Moxer npI,IBoEI{rb K I,I3MeHeHLIflM B reM[eparypuofi crpyKryFe
ee $orocQepbr rro cpaBueH[Iro c o6rrwtrrrr rrrauToM I{ Bbl3blBarb HeroqHocr}I oflpetrerleHl4fi

cog-pxaur.rtr [pr.r gltQ$epeHur{arrbnoM aHi}IIr43e. flpn orort, comacHo [8] , yaennueHue reu-
rreparypbr na 100 K Ela orrrnr{ecKr{x rny6uu r ( 0,1 Moxer rIpLIBecrI,t K yBeluqeHl{Io 3Ha-

uenNr [Fe/H] Ha 0,07 dex.
B npe4rrryuleM HarueM r,rccJreAoBanr,rn [11] Mbr BbrrIoJIH[rrIH aHzIJII,I3 arvrocSepu ruranra

B cKoruIeHIlLI Inatr - € Tau, B HacrofluleM npegcraBJlfleM pe3yJrbrarbl &ns 6 Tau.

Bu6op Mo[errrr lr onpeAenenl{f, coEepxaunfi enerrentor

Ilpunaraa Merogr,rKa auirJrlr3a arvroc$ep rlrrauToB crleKTpaJlbHoro KJIacca K 6rua oux-

caga rraMr{ paHee (crnr., FanpI,IMep, [10, 1l]). Oororpa$[qecKue cneKrporpaMMrl 3Be3AbI

6 Tau 6unu [ofiyqeubr co cfleKrporpaQorra Qoxyca KyEe reJrecKorla 3T[I s 1986 r. Oto6-
paHHbre HaMr{ qerbrpe cneKrporpaMMbr oxBarbrBalor E}Iala3oH A,II{H BOJrH \6850-4700 A
.[anrnefrr:rar o6pa6orra 6rrra aHalorfiqna [peAcrarleuuoft r [10]. B ta6n. I upraegeuu
pe3yrrbrarbr ycpe[HeHHbrx IIo AByM perlrcrporpaMMaM I,IsMepeHLIfi gKB[BaneHrHbIx uIIIp]rH
.11w,11ril W.r. Kar ra pauee, aH,rrrl,t3 xIIMI{qecKoro cocraBa atrtaocQeprr 6 Tau ocnosblBiurc:-fl

Ha MoEerrsx 1r3 cerKr,r Eeuna u Ep. U2l , a raKxe Ha EorIoJIHlIreJrbHbIx MoEeJIflx, rlpeEocraB-

JreHHbrx K. Spr.rxcconorvr. .IIJrs oflpeEefleHrr.s [apaMerpoB MoEeIrI{ arvroc0epu MbI paccMorp3'

fllr Epa Kpr.rrepr{ff (prc. 1). B raqecrne [epBoro Kpl{replrfl 6rrro ru6paHo colrocraBrleHxe
na6nrogaeuux [r reoperr.rqecKux upoQr,urefr rrrlHI4I,I BoAopoEa ]1o. ConocraBrleuue npoBotrtH-

rrocb EJIfi Tpex yqacrKon npoQr,ua, oTcroffrqux or flEpa il1tuw74 na A). = 2, 2 ,5 tt 3 A Ha6'
rrrogaeMrre upo6rrru 6rrnn nonyueubr rlo c[eKrporpaMMaM c orHoIIreH]IeM curuan/ruyrur
(S/Af uopag5a 120-150, 3aperucrr.rpoBaHHbrM ll3C-xarraepofi, yctauonnenuofi r uepacfi
KaMepe crerporpa$a xyge 3TlI.

Bropofi [p[MeHeHnbrfi nar*au He3aBr{crrM[irfi rcpr,rrepufi o.cHoBaH Ha gKBrIBiureHTIIofr u.urpr'

ue I/s JM[cciloHHoftEeraJrr4 rrutro.4kr K Ca II (Ille = 1,809) [13], a gHa.I]rtellHofi crerlenl'I

3aBr{cfiulet or cBerI{MocrI,I 3Be3EbI (cvr. svrunprqecKylo rarn6ponry s [t4] ) :

lsllo= 1,651gr,6 - o,22 lgg+0.10 [Fe/H] -3,73.
B cBsgn c reM qro coAepxaHlre xeJre3a a arrvroc$epe 6 Tau (rar 6yrer norasauo H1{'

xe) 6nr.rsro K corlueqnoMy 3nar{eHurc, 3aBl,IcltMocrbro lglls or [FeiH] vru npeue6pernu.

Ha ocHosaHur,r plrc. 1 r.,roxno 3aK[rot{}rrb, qro 6 Tau Haunyq[MM o6pasou coorBercrByer
MoAerrb Tre = 5000 K I lgg = 2,6. OrweruM, qro MoAerIb c aHaJIorlIqHblMI{ 3HarIeHI/tflMI'I

rrapaMerpoB rrpr.rMeurrracb HaMr,r flplr aHiuILI3e 3Be3AbI e Tau [11], 3na,rrrrartx pasnuwfi
n T16 ulgg altr grl4x 3Be3A uatur o6uapyxl4rb He ygilnocb.

Miaxporyp6yneHrHaff cKopocrb {, u aruoc$epe 6 Tau 6rura onpegelleua tro JII{HI'IEM

uefirparruoro xeJle3a c pa3Jrl,rqnbrMr{ Be[]ilr[HaM]I 3KBI,tBarIeHTHbIx IuI4pI'IH, CornacHo Ha-

rueftoqeHxe,3HaqeHr{e tr y 6 T'au panUo 2,7 r:.r,fC, qTo co[ocTaBl{Mo C pe3y]IbTaTOM AJIII

e Tau ([, = 3,0 xv/c) .
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Ta6nr.rua I
9xguaarexrilrre rurprrrrbr luxnf, nor,norqesur B crrerrpe 6 Tau,

napiuErpbr arnnfi u coAepxaxrrf, sJreMeflroB

LiI
6707,80

NaI
6160,7s
6t54,23
5688,22
s682,63
5148,85
4982,83

Mgl
6319,24
57 1 1,10
5s28,42

AII
6698,67
6696,03
5557,10

SiI
6721,84
6244,48
6 155,70
61,55,21
6t4s,02
6142,49
6131,58
5948,5s
s7 93,1 3

5701,14
5690,47
566s,s6

CaI
6s7 2,80
6499,6s
647 r,67
6449,82
6439,08
6 169,56
6169,04
6t66,44
6t62,18
6 16 1,30
6122,23
6r02,7 3
5 857,55
5590,1 2

5s88,76
55 81,97
5s1 2,98

0,00

2,t0
2,10
2,10
2,t0
2,L0
2,!0

+0,18

-1,27
-1,57
*0,42

-0,67
-2,06
-0,95

-2,20
-1,7 L

-0,48

- 1,65

-t,34
-2,10

- 1,01

-0,72
-1,79 

'

-0,30
-0,84
-0,99
-1,16
-1,23
_2,05

-2,05
-1,87
-2,04

-4,15
-0,82
-0,69
-0,52
+0,39

-0,48
-0,90
-1,14
-0,09
-1,27
-0,27
-0,7 5
+0,24

-0,s7
+0,36

-0,96
-0,4s

0,022

0,135
0,L17
o,L'll
0,167
0,090
0,1 80

0,066
0,150
0,270

0,062
0,097
0,043

0,07 1

0,088
0,027
0,1 13

0,073
0,05 8
0,070
0,130
0,081
0,0s5
0,087
0,079

0,13 I
0,155
0,175
0,t97
0,262
0,18s
0,160
0,1 17

0,29',1

0,133
o,293
0,195
0,202
0,157
0,205
0,16 1

0,147

0,44

6,51
6,60
6,23

.6,44

6,82
6,91

7,',l 5

7,33
'l 

'56

6,09
6,33
6,10

7,40
,'t,t6
7,t5
7,04
7,08
6,89
7,33
7,77
7,110

7,19
7,56
7,63

6, 15

6,21
6,33
t,49
6,03
6,06
6,14
5,97
6,00
6,36
6,09
5,83
6,07
6,06
5,71
6,5 8
6,27

23

8

9

6

38
11

29
29
29

30
30
16

9

10
10

l0

5,11
4,34
4,34

3,14
3,14
3,14

5,86
5,61
5,62
5,62
5,61
5,62
5,61
5,08
4,93
4,93
4,93
4,92

0,00
2,s2
2,s2
2,52
)<)
2,52
7<)
2,52
1,90
2,52
1,89
1,88
2,93
2,52
2,52
2,52
2,93

I
18

18

t9
18
20
20
20

J

20
J

J

47
2l
2l
2t
48

tr,A n E1 tesf ]{, rA lge

I 3 4 6



Tadauua I (npooneeuue)

I 2 3 4 5 6

ScI
57 t7 ,30
s6 86,83
567 1,83

5s20,s0
5484,62
5083,7 1

Sc II
6604,60
6 3 20,8s
6300,6 8

624s,62
5684,1 9

s667,16
5657,87
55s2,25

TiI
6743,13
6ss6,08
6554,24
6336,rr
6312,24
6303,'16
625 8,1 1

6126,22
609 1,1 8

6064,63
597 8,55
596 5,83
s9s3,16
5937,8r
5922,tr
s903,32
5 899,30
5880,3 I
s866,4s
s702,66
5662,16
5648,s0
s490,16
s460,s0
5426,26
s384,64
53s 1,07
533 8,83

5295,7 8

5282,40
5259,97
52t9,7 0
520 1,09
5t92,9't
5t52,19
5147,48

6

-0,41
+ 0,53
+0,64
+0,42

rq08
+0,42

-t,14
-1,77
- 1,84

-0,99
-L,07
-1,28
-0,56
-2,43

-1,64
- 1,03

-1,t4
-1,66
-L,49
- 1,48

-0,39
-1,31
-0,35
-1,74
-0,29
-0,22
-0,1 8

- 1,95

-1,47'-2,04

-1,10
-1,70
-0,84
-0,'13
-0,06
-0,44
-o,87
-2,88
-3,05
_2,97

-0,02
-1,90
-1,39
-1,73
-0,34
_) )q

-0,74
-1,01
-2,02
-2,O1

0,018
0,075
0,082
0,023
0,027
0,048

0,1 03
0,041
0,040
0,087
0,096
0,07 4
0,1.24

0,021

0,100
0,094
0,086
0,053
0,0s8
0,06 3
0,t22
0,1 00
0,06 5
0,06s

0,115
0,113
0,076
0,111
0,051
0,t3"t
0,062
0,152
0,048
0,090
0,0s4
0,1 00
0,095
0,072
0,013
0,06 1

0,064
0,080
0,086
0,040
0,108
0,062
0,19 I
0,14s
0,138

2,95
3,12
3,09
2,68
3,11
2.62

2,99
2,66
2,69
2,84
3,ll
3,02
3.01
3,32

4,84
4,84
4,81

. 4,57
4,5s
4,'t6
4,59
4,'.t7
4,72
4,67

4,89
4,81
5,27
5,07
4,59
5,19
4,61
5,0s
4;69
4,89
4,81
4,88
5,15
5,03
4,80
5,00
4,65
4,6',7

5,10
4,'17
4,7'.|
4,99
4,70
5,04
4,90

12

t2
l2
15

16

13

t,44
1,44
1,45
1,86
1,85

1,44

1.9

28
28
28
,o
29
29
25

48
102
102
103
104
104
104
69

238
69

154
ts4
154
72
1)
'tt
1',

7t
11

249
249
269
t0'l

3

3

35
300

3s
74
74

298
4

183
4
4
4

r,36
1,50
1,5 1

1,5 1

1,5 1

1,50
1,5 I
1,45

0,90
1,46
1,44

1,44
t,46
1,44
1,44
t,07
))1
1,05
1,87
1,88
1,89
t,07
1,05
1,07
1,0s
1,05
1,0'7

2,29
2,32
2,49
1.,46

0,0s
0,o2
0,83
2,78
0,83
1,07
1,0s
2,74
0,02
2,09
0,02
0,02
0,00



Todruqa I (npodoaxenue)

I a a 4 5 6

s 113,45
s022,87
5020,03
s016,16
4997,10
4926,ts
487 0,13
484A,87
4820,41

Ti II
6607,Q2
5492,82
54 I 8,80
s336,80
s226,55
5185,91
s I 54,07
5129,t6
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0,075
0,126
0,07 8.

0,061
0,148
0,142
0,042
0,050
0,039
0,078

0,101
0,043
0,060
0,036
0,0?8
0,07s
0,078
0,087

' 0,092
0,118
0,068

0,1 17

0,183
0,106
0,1 14

0,075
0,t32
0,o79
0,064
0,080
0,1 20
0,1 06
0,058
0,107
0,070
0,152
0,085
0,093
0,060
0,097
0,080
0,184
0,101
0,090

7,23
7,5 8
'1,63

7,80
7,69
1,53
1,64
'1,39

7,53
7,7 0
7,23
7,88
7,'14
7,68
7,65
7,82
1 't)
'1,67

5,12
4,43
4,92
4,49
< )')

5,00
5,09
4,98
5, l5
<41
4,88

5,42
6,47
'l ,01
6,30
6,33
6,50
6,4r
6,3 s

6,50
6,49
6,45
6,51
6,48
6,30
6,3 8

6,31
6,27
6,44
6,42
6,28
6,60
6,39
6,16

3,89
3,89
3,21
3,r9
3,15
3,24
3,20
3,22
3,22
2,88
3,33
2,88
3,22
3,22
2,84
2,83
2,',l9
2,79

'14

'14

46
46

46
55
49
48
49
4t
48

4t
49
49
35
3s
35
36

54
54

174
37
37

tL2
90
38

t72
39

170



Tafutu4a.l (npogonxeune)

1 4a 3 6

,5643,10

s64 1,88
5637,r2
5625;33
5593,73
55 89,3 8

557 8,73

s462,49
5435,87
st3',t,07
5115,40
s084,08
508 1,1 1

5035;37
4998,23
48s 2,s6
483 1,18

cuI
s218,20

YI
643s,0?.
6A22,58
ss27,56

YU
5728,87
5320:18
s289,82
s200,4t
5119,12
5087,42

Zrl
6143,18.
6140,46
6134,5'l
6127,48
5955,35
5680,90

hll
6 I 14,80
5350,36
s350,09
51L2,27

MoI
6030,66

Ba II
6496,91
6t4t,13
s8s3,69

La II
6172,73
6129,56

-1,46
-1,20
-1,00
-0,85
-0,92
- 1,33

-2,98
-0,99
-2,58
-t,44
-0,21
-0,14
+ 0,08
+0,L2

-0,88
-1127
-0,56

+0,2'7

-0,82
-lr'10
+ 0,40

-1,04
- 1,95

- 1,85

-0,57
- 1,36

-0,17

- 1,30

-L,32
-1,28
-1,06
-2,t2
- 1,35

-1,80
-0,96
-1,13
-0,59

-0,71

-0,46
-0,16
-1,15

_) q)

-1,97

0,041
0,073
0,092

: 0,087
0,088
0,060
0,143
0,086
0,140
0,185
0,082
0,136
0,142
0,148
0,1 05
0,100
0,132

0,1 16

0,027
0,015
0,021

0,025
0,017
0,024
0,125
0,060
0,1 15

,0,035

0,018
0,037
0,026
0,010
0,011

0,013
o,o2o
0,041
0,042

0,014

0,210
0,205
0,139

0,021
0,036

6,08
6,54
6,55
6,39
6,27
6,36
6,48
6,2',1

6,60
5,57
5,53
6,12
6,20
6,01
6,21
6,42
.6,41

4,29

1,6 8

2,30
2,23

4,16
4,l0
4,09
4,09
3,90
3,90
1,68
3,85
1,99
1,68
3,83
3,68
3,8s
3,63
3,61
3,54
3,61

3,82

0,07
0,00
1,40

0,07
0,52
0,00
0, 15

0,00
0,s4

1,66
1,77
1,83
1,66

259
234
2L8
221

206
205

47

192
70
48

t27
162
194
143
111

130
111

2

2

12

34
20
20
20
20
20

")

24
1
,)

3

25

1,84
1,08
1,03
0,99
0,99
I,q8

2,10
', )a
2,12
2,42
2,21

1,98

2,29
2,56
') '))
2,01
2,63
2,6t

2,88
2,34
2,90
) )<

1,86

93
115
11s
9s

5 1,53

0,50
0,70
0,60

0,13
0,77

2
)
2

4
47

?,44
2,19
2,t0

2,10
1,8 1



Tadnuqa 1 (oxoxuanue)

I a 3 4 5 6

5769,07
5303,55

Ce II
6043,39
605 1,80
s766,90
56 10,25
5s18,49
55 12,06
s472,30
5330,58
s274,24
4844,87

Pr II
5352,40
5322,82
5219,10

Nd II
6637,19
5842,39
581 1,57
5740,86
s474,71
s43t,s2
5421,55
5416,38
s3s6,93
53 19,81
53 14,55
5293,17
s276,88
s249,58
5089"83
4959,14

Srn II
4949,62
4854,36

Eu II
6645, I 1

t,2s
0,32

l,2l
0,23
1,32
1,0s

l; l6
1,01
1,25

0,89
1,04
0,43

0,48
0,.48

0,79

1,45
t,28
0,86-
1,16
0,99
t,t2
0,74
0,86
t,26
0,55
0,99
0,82
0,86
0,97
0,20
0,06

0,54
0,3 8

1,37

-1,20
-1,92

-'0,22
-1,43
t0,49

-0,69
-0,70
-0,0s
-0,45
-0,51
-0,06
-1,00

-0,6 3

-0,30
-0,13

-0,60
-0,60
- 1,01
*0,82

- 1,09

-0,28
-0,94
-0,93
*0,07

-0,21
-0,86
-0,06
-0,44
+0,1.4

-0, q8

-0,57

-0,28
-0,74

-0,12

0,03 5
0,036

0,027
0,016
0,030
0,060
0,012
0,050
0,016
0,020
0,050
0,012

o,0t2
0,022
0,012

0,008
0,017
0,013
0,025
0,010
0,022
0,044
0,010
0,018
0,086
0,009
0,084
0,016
0,079
0,027
0,098

0,024
0,018

0,038

1,99
1,7't

1,7 6

1,71
, )<

2,8'l
2,02
1,86
t,96
1,83
1,9s
1,6 s

0,'72

0,6 9

0,6 5

1r45

1,73
1,64
1,87
t,7 4
1,34
1,92
1,5 s

1,23
1,72
1,5 9

1,87
l,l3
1,7 9

1.,14

1,,7 7

0,6 s

0,71

0,19

30

32
26

26
24
24

13
81

8

70
36

35
5t

86
78
86
82
80
79
80
80
75

75
81
75
46

1

49
36

8

Ha ouroae MoAerru c yKa3aHHbrMr{ Bbrr[e [apaMerpaMx Mbr onpeEerr[rr[ coEepxaHlrr
25 ueuenroB B arMoo$epe 6 Tau (cr'a. ra6n. 1). Ilpnnrrafi B pacqerax cucreMa clln ocu[n-
nf,ropoB HaxoEtrrrcfi B cornacl{u c ony6mr(oBaHHofi HaMII paHee B [10, lll, Pesynrrarrr
orrpeEerreHr'rfi coEepxaHrrfi oJreMeHroB Err r{cc,reAyeMofi 3Be3Ebr r{ xrrMr{qecK[fi cocras
arMoooepbr Connqa nprrBeEeHbr B Ta6n. 2. ConoctasneHue xxMr.rqecKoro cocraBa arMocoep
6 Tau u ConruIa npegcraBJreHo Ha pilc, 2, o,

Kparro paccMorpuM aHoMarIr{H coEepxauuft ureMeHToB B arMoq$epe 6 Tau. Kax ll a
arrrocQepax Epyr[x rr3freHHbrx Hatvm K ruraHroB, coAepxaHl{e Harpr{ff [oBbrrueHo no orHo-
Ulertrrrc K @nHetrHoMy. cogepxarur, flerKux sJreMeHroB, BKrrrctxaf, ca n sc, IloHuxeHbr,
Cogepxarua gJreMeHToB rpyrmbr xeJle3a 6rnsxn K corlneqxbrM, oEIIaKo uMeercs [36bI-

14



Puc. 1. .i|uarpantna T16 - tgg pltx onpeAereHu, Lgg
napaMerpoB aT nocQepu 6Tau

Kpyxor - [pl,rusras MuAerIb. O6tgcnenuq crt{. p
reKcre 3r0

2,5

Pxc. 2. ClaaueHrre coAepxaHufi ener'rentos a aruocQe-
pe 6 Tau c cogepxaHrrMr B arMocQepe ConHua (a) u
conocraBrleHl{e cogepxaulfi orIeMeHToB B arMoc$epax
EByx ruraHroB cKorrfleHr{fl fuaELI 6 n e Tau (6)

Toqru cootsefctBylot rrIrHI{EM ueftrpanExux ene- 2r0
MeHTOA, Kpy,(KH - nrrHHtM, UOHOB

32,52

s000t500 s500 \q

A

0

Md ST SC
Nq"RL ca T[

ToK Mn, Co n, rosnaoxuo, Ni.3nauerurr lge Arrf, meMeHToB or Or go Ba raKxe 6nI{3Ku
K COJIHeqHbrM, B TO BpeMf, KaK EIfl peAICO3eMenbHbrX UreMeHroB llMeeTcfl [36bIToK La,
Ce, Nd u Eu u HeAocraroK Pr u Sm. Ouur6xu onpeAerrenrrr Berlrrr{Hbr lge py* 6onrufincrsa
grreMeHToB cocraBrrf,ror 0,2-0,3 dex.

Ha puc. 2,6 cpast*aarorcfi pe3yrrbrarbr oflpeAeneur{fl cotropxaurlft srreMeHroB B arMoc-

Qepax AByx K r[raHroB, rrpruraEflexarur{x K cKorrJleHuro fuagbr, - 6 u e Tau. O6e 3Be3EDr

6rmra uccneEoBaHbr no oEHopoEIroMy Ha6rrroEprerlbHoMy MarepuaJly, no oEHofi MeroELrKe,

c npr{MeHeHr{errl etr$nofi cr{cTeMbr cfin ocqrfirrsropoB. .Inr 6onee rloJrHoro nprdnuxerulr
arraJrrr3a no cBoeMy xapaKrepy K E[IQOepeHuuarIbHoMy BeIIlIquIIbI

A lg e = lg€a rau - lge. T",,

6rum onpegeneHbr lto eErIHoMy na6opy mmuil. Karc porcaerrBaer pl{c. 2, 6, tptrrnuecr,u
Bce pa3nrrqufi He flpeBbrrualor t 0p dex. llcrnroqenue cocraBntrIor JII{rub A,aHHbIe gnx Al,
Cu u Mo. Pealrno, Eaxe B cJryqae pelKo3eMerlbnblx oJreMeuroB, @AOpxaHI{r Koropblx

EufidCeBOZrCuc0Mn
SmPrLaMOFeCn
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Ta6nuua 2

Cogepxaxna oJreMeHroB u aruocQepax 6 Tau n Colxqa

3neruregt lgeconrqe

LiI
NaI
MgI
AII
sir
CaI
ScI
Sc II
TiI
Ti II
VI
CrI
Cr II
MnI
FeI
Fe II

1

6

3

J
t2
19
6

I
44
l0
37
52

J

5

131

23

0,5 5

6,60
7,55
6,17
7,33
6,15
2,93
2,96
4,80
5,09
3,91
5,63
5,52
5,76
7,56
7,56

1,10
,6,32

7,62
6,49
7,65
6,36
3,05
3,00
4,86
4,82
4,04
5,61
5,50
5,35
7,55
7,56

CoI
NiI
CuI
YI
YU
Zrl
Zr ll
MoI
Ba II
La II
Ce II
Pr II
Ndtr
Sm II
Eu II

4,97
6,32
4,29
2,0?
2,18
2,39
2,59
1,86
2,24
1,64
r,99
0,69
1,59

0,6 8

t,2t

4,5 5

6,08
4,24
2,24
2,24
2,56

2,56
2,10
2,40
1,13

1,5e
0,83
1,26
1,06
0,70

1l
40
I

6

6

4

I
3

4
10

J

16

2

1

orlpeEerlffIorcf, IIo cpaBxl{re]rbHo He6oJrbIIIoMy q}IcIIyrlr.rHufi (or 10 [tvrHrrir glr Ce Eo 1III,I.
Hr4t4 nJ/.fl, Eu) , nenu,uanbr A lg e He BbrxoAar 3a [peAerrbr t 0,1 dex.

Coruadro pvc,2, d, uoxtlo cAerlarb crle,fyrcg1l{e 3aKrrmrleHu.fl. Bo-neparrx, Mbr He cMomE
Haftrr,r 3uaqurerrbHbre pasrur,uvfi. coEepxaHr.rft 3JreMeHroB B arMoc+epax 6 l,t e Tau, upuuag-
JIexaUIux K oEHoMy ,cKorlfieHurc. Bo-ntoprrx, xapaKTep auonaaruft BenI{quH lge noaroprer.
cff c EocraToqHo BblcoKofi ToqHocrblo, qro Moxer cBI,IEereJrbcrBoBaTb o peaJlbHocrl{ o6Ha-
PY)KCHHbIX HAMI,I [36bITKOB TAKIX 3JIEMEHTOB, KAK NA, MN, CO, 

'I Pfr,EA PEAKO3EMEIIbHbIX
oJreMeHroB (uanpnruep, La). B ro xe BpeMs UUooepeHUuantHui aHarrr.r3 no cBoeMy xapaK.
repy He flo3BorlfleT BbItrBI.lTb e$Sercrrr Bo3MoxHoro 6neuguporauufr pfiFla n:ctlgluit tr3 Haurero
c[I,IcKa u rpe6yer B AaJrbHefiuena 6onee rrqarerrbHoro or6opa I,1 paccMorpenua nuxl,Ii s
6nuxneft I,IK-o5nacru, B ) IacrKax c[eKrpa c MeHbrrreft [rroruocrbro flr.rHr,rfi rro cpaBneH]rrc
c BtrEr,rMoi o6racrbro.

O6cyxcgegHe pe3yrrbraroB

Oco6oro BHr,rMaHr,rf, 3acnyxr,rBaror pe3ylbrarbr otrpeEerreHr.tg coEepxaHu.E Fe a aruocee-
pe 6Tau, Koropoe, rlo HaIII,IM pacrreraM, coorBercrByer conneuuonry. Pauee a [ll] nanara
6rulouafigeno,qro,trJ.E apyrofi 3Be3Ebr cKorureHr.rrr fr,ragrr - eTau BeJrr.rqlrHa [Fe/H] coc-
raBJrfler 0,02dex. Brtnonusa tro He3aB[rcuMofi MeroEr4Ke aHt]rrr{3 eule ogrroro rl,traHTa EaH-
Horo cKolureuun (y Tau), rpnrfQrcr rl xolBerep [8] trorryqr,mn co,qepxanr,re xerre3a B ar-
uocQepe orofi 3Be3AbI Ha 0,06 dex nuNe corrHerrHoro. Moxuo y[oMf,nyrb pe3yrrbrarbr r,rc-

clteEoBaHl{ft [15, 16], @uacHo KoropbrM coEepxaHl{e xerre3a a arrvrocQepax 3Be3E rrrr-
raHroB cKolrJreHufl luagrr cocraBrrf,er [Fe/H] = 0,0410,03. llepevrcnexubre o6croffrerrbcr-
Ba cB[,qererlbcrByrcT B flonb3y pe{ulbHocrl,I pa3.JtwrlLiI coAepxaHl,Ifi xeJre3a B arMocoepax
3Be3E KapJrlIKoB r.r r[raHToB oEHoro cKoIIJreHu.s.

K uucny Bo3Moxnbx lrpllqrrH, Bbr3brBaroul[x yKa3aHHbre pa3rrrqr,rff, rrpex4e Bcero clregyer
orHecrll HecoBeplxeucrBo [pr{MeHteMbrx ruogeneft arruocsep (nx renaneparypHafl crpyr(.
rypa, orcyTcrBl{e yqera xpoMocoepbt), a rarxe HeroqHoe oupeEeneHlre flapaMerpoB arMoc-
Qep sresg.

Bu6paHnoe HaMu 3naqeHue e$$ercrusHofi rervrneparyprr (716 = 5000 K) unr arrr,rocsep
3Be3E D r.r €Tau HaxoEurcf, B xoporueM @uracufi c pe3yrrbraroM [8], cornacuo KoropoMt
grla TTau Ir,D = 4990 K. llprneEennare Berruqr,rHbr 716 necxonbKo Bbrrue, qeu o6rrqno

16



' Ta6[]rqa 3

C.oAepaaunn o[eMeHToBr onpeAetrreMble no nlrnurM
c pa3DrqHbrM[ noTeHqralaMr{ ros6yx<gexxx HrrxHero ypoBHf,

4,89r0,06
4,'19-0,04
4,8010,03

5,7 5r0,09
5,60r0,04
5,63 *0,04

Eg,2 2,0e8
E1< 2,0e8
Bce nunuu

tr1 > 3,5 sB
E1 < 3,5 eB
Bce nmruu

61
70

131

15

25
40

i 7,6510,03
7,48i 0,03
7 ,56 ,.0,02

6,42t0,06
6'26t0,06
6,3 2r0,05

E7> 3,7 eB

\<3,7 eB

Bce nurulr

E1) 4,0 eB

fi < 4,0e8
Bce nunuu

npr.rHr.rMaerc, E1ts arMocoep rrrraHroB crleKrparlbHoro KJIacca KO (crra. [17, 18]), oAHa'

KO Bo3MoXHoe yMeHbrueHr{e [apaMeTpa GO rlpuBerlo 6rr r eule 6onrureuy yMeHbIIreH[rc

3HaqeHr.rfl lge (Fe). Ilepefigervr r o6cyxgeuuto Bnt4nnt4fl nu6opa rapaMerpa ycKopeHl,Ifl

cr,rrrbr rffxecrn g. B [11] rr,rrr yxe orMeqaJrl{, uro rlpu onpegerleul{I{ lge(Fe) no JII4HI,IfiM

FeI pesylrrar ora6o saaucur or HeorlpeAeJreHHocrefr flapaMerpa g. [Ipuuxrar HaMI{ Berl}t'
rfl.rHt Eg = 2,6 Eocraroquo xopouo comacyercfl c pe3ylbraraMl,I 13 [17] , xo Ha 0,5 dex
Bbrrfie, qeM flpr.rHffro a [8] ana 7Tau. Harrre 3HaqeHI,Ie 1g g o*rorauo UIaBHrIM o6pa3oM
Ha Kpr,rrepr{u, cBfl3aHHoM c aooeKroM Buncoua-Eauuy. llpurvreueHl,Ie pacqeroB I,IoHI'I3aIII{oH-

Horo paBHoBecr,rfl B aruoC$epax ruraHroB CneKTptlIlbHoro KIIaCca K n uaCroxulee BpeM.E

cq[raercff MeHee Ha,qexHbrM Kpr,rrep]reM BcJreEcrBr{e cyqecrByrculux B I.Ix arMocoepax or'
rcloneHuft or JITP, Brrr{ffroulfix Ha HacerleHHocr[ ypoeuefi aronaos FeI c HI,I3KI,IMI,I [o-
reHurarraMr.r Bo36yx,qeulrt Ex 18, l9_2ll). flo nauruu pacqeraM, ErI{ srleMeHroB, rII,IHI,tu

KoTopbrx r{MeroT AocraToqHo 6onrurofi MaIIa3oH ttgueneuuft E1 , Mbr npoBenlr flepeollpe-

Eerreur,re 6ogepxauuft srreMenToB oruerrbHo pfi.s. trwttuit c HI,I3KIIMI,I lloreuutaarlaMu nos6yx-

[eHr{fl Hr.rxHero ypoBHf, r,r orAerlbHo c BbICoKI,IMI,I 3HarIeHI'IflMI,I fi (ta6n. 3). K coNaleuuro,
3a [IcKJIIoqeHr.IeM HefiTpiubuoro xerre3a, Nrfl Epyrl4x SrIeMeHToB^ ql,tclro II,IH]Ifi c HI,I3KI'IMI,I

sHaqeHr.rflMr,r Eg s 2-3 pa3a MeHbIue, qeM C BbIcoKrMI,I. Terr ue Meuee IUtr [pUBetreHHbIx

EaHHbrx Arrr Bcex qerbrpex SrreMeHToB Berr[qr{Hbr lge uo nvnr4fiv, BblcoKoro Bo36yxEeHIrr
IrpeBocxoAfT aHuror[qrlbre 3HarIeHr,rE wfl, I;JI4Hvrir c HI,I3KI{MI,I E7.lln turuUfi HefiTpanbHoro

xerre3a pa3[Eq[e MexEy rpyflflaMn CoCraBIIfler O,l8dex, [p]I sroM rpyffIa nur.uit .C Ey )
) 3,7 gB Eaer 3HaqeHr.re lge (Fe) = 7,65, qro Ha 0,09 dex Bbrrrre KaK cpe[,Hero 3HaqeHI,Ifl,

TaK r{ cotrepxau}Iff xerre3a a aruoc$epe Cornua. B rarovr cryqae coEepxaH[e xelesa B

aruocQepe r[raHra 6Tau cranonr{rcfl corlocraBr{MbrM c BerIEquHaMN lge (Fe) EII.E 3Be3A-

Kaprrl,rKoB cKoIIrreHI{fl luatru.
Buqrcnegrg [21] uorasafl]I, qTo KaK JIuHI{u c BbrcoKI,IMI{ E1,TaK u ltvlP^vlt4 I,roHI,I3oBaH-

Horo xerre3a Fe II ucnrrruBaror He3Hatmrerlbubre orKrIoHeHI{ff or JITP. IIo []rHuqIvI Fe II
HaMr ycraHoBreHo coEepxaHre xerle3a B arMoclbepe 6Tau lge (Fe) = 7,56!0,04, Hanona-

H}IM, rITo Hy[b.[yHKT cI,IcTeMbI cl{II oCIII4IIJIETOpOB FE II, UCNOITSYEMbIfi B HAIIIEM AHAIIU3E,

olpeAeleH c Menbrueft HagexHocrbro, qeM E;rfl rrumvh Fe I. Ilogpo6uo upo6neubl ycra'
HoBrreHEr a6corrcruoft rrrKarrbr gf-nenuwru Fe II o6cyxganucb HaMI,I a [22]. IIpu nepexo-

Ae K a6conrcrnoft rurcale [23] , percorraea4onaunofi aBropaMr,r 1241 , uailgeuHoe HaMI,I coEep'

xaHue lge (Fe) ciregyer yMeHburl{rb Ha 0,08 dex. C yqeroM roro, qro orlpeEerleuuoe a l24l
3Harren[e @trepxaHr{fl xelre3a n QorocQepe ConHqa paBHffercff 7,66X0,O6, EeQuqLIrco[ep-
xanr{tr Fe y 6Tau cocraBl,Ir rlq II{HLIffM Fe If senllqlrny 0,18 dex.

HeoupegenenHocrlr Berr[qlru cogepxaHwit lge qacrr.rlrHo Moryr 6bITb o6ycr0Brleubl TeM

o6CrOsrenrCrBOM, IITO B HaIIIux [cCrIeAoBaHLtsx 6rUo rrpuHsTo 6onee srlCoxoe 3HaqeHue

lapaMerpa rwrporyp6yneHTHofi cKopocrr,r, rreM [pl,IH[Mturocb paHee gyx "cral,t.aaprublx"

G n K rnrauroa [25] (Et = 1,7 rrur/c). Cornacuo HauMM pe3yJlbraraM, AJItr rpyrnbl caMblx

cla6brx nunuir (oraunaneHruafl. ilatpvHa oKoJIo 50naA) I{3MeHeH[fl l, wa I ru/c (or 3 go

2,Wsg.crua KAO. ToM. 86

FeI

NiI

8

36
44

11

4L
52

TiI

CrI
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2 rcrulc) Bbr3brBaror rr3MeHeHr{fl Ha 0,25 dex, r.e. Alge lAEt = 0,25..[4a cparueu:afl. u:rca-

xeM, qro n [8] urrx rrwtuit l$1 = 30 nA naftAeua cofocraBr.rMafl BeJrr.rqr{Ha Alge = 0,01

dexupu LEt = 0,1 xrrr/c (Alge lAll = 0,10). Tarurra o6paaoru, B rIpI,IHIIrt-

rte Bo3MoxHo rroBblcrlrb cog,epxaHr,re xerre3a a arruocQepax fl3yqaeMblx 3Be3E Iaa

Berrlrql,tny.0,15+0,20 dex npu nu6ope 6onee H[gxoro 3uaqeHutr rlapaMerpa vrurporyp6y-
rreHTHocrLI. [Ipr erorvr cJle[yer I,IMerb B BI4ny ABa o6cro-srenrcrsa. HauoNauI,IM, rITo Ha[rll
ollpeAerreHlrtr lge (Fe) rrpoBogrurrcb B npeA[ofloxen]rll o uocroflHcrBe f 1 n arrraoc$epe

3Be3EbI, rITO TaKXe MoXeT Irpr,rBO&{Tb K HeOrIpeAeneIIHOCTflM. KpOrr,re TOrO, HCKOMOe 3Ha-

ueuue f 1 onpegerrflnocb rro BceMy na6opy nuuui,t Fe l, nurcuarcnleMy KaK Jrr.rHur,r c Hr,r3KE-

MI,T IIOTeHIII4AIAur E1, TAK I,I TIVHUI| c 6oITTTUuu 3HATIeHI,IflMH fi. Earu oTKJIOHeHI{f, cT
JITP naenee Brrr{Eror Ha nurnu c BbrcoKrdMr,r E; , ro 6ruto 6rr upanouepHo npoBo[,lrb oflpe
AerreH[e rr,rurporypoyJreHrHocr]r Jrr,rrrrb IIo groMy Ha6opy nuuuir, K coxaleuuw, t\tlP.uu c
BbrcOKrrMr,I E, r4Meror vreuruufi E{a[a3oH l.rsueuerrl{i 3KBr,lBaJIeHTHocTtr IIII,Ip}{H wI, *
rrpoBeAeHHble HaMLI [ono[HI,ITeJIbHbre pacr{erbl IIoKa3iuIu, ,qTo oflpeEeflrleMaq I]o HHM BerIE-

tMHa paBHa 3,0-3,2 xrnr/c. IIpn AaHHoM 6olee arrcoroM 3HaqeH[[ rrauxporyp6yneHrHocrr.I
cogepxaHue xeJre3a oKa3brBaercfl Hlrxe qeM \puEt - 2,7Klr.l a,EII.rI AaHHoro na6opa nw:affi
ua O,l2dex u paBnffercfl lge (Fe) = 7,5310,03. Moxuo 3aKrrrcqr.rrb, qro lloflbrrKa npu6na-
3r,rrb orrpeAeneHufl co[epxarll.E xerre3a n arvrocSepe rilraHTa luag, ocuoauBaacb Ha JIr.rHI,Ifix

c BbrcoKr.rMrr rroreHuuarraMu nos6yxgeu[s u MrrKporyp6yneHrHofi cKopocrrr, onpegenaeuofi
rro raKuM rtttuytflM, K pe3ynbraratvt, uafigeuublM ErIf, 38e3tr-Kapn[KoB, He rlpe[craBJltercfl
sogN4oxHofi.

3axnoqenne

Ha ocHose MoAerru arrvrocQepu c napaMerpaMy Tre = 5000 K, lgg = 2,6 vtll =2,7 r.ulc
HaMr{ onpe4eJreHo coAepxasue 25 srleMeuroB n ar*rocSepe KO rHrarra 6Tau, rxogsuero
B cKorureHr,re llraArr. B uenorvr xmtruqecruft cocraB arMoc$epbr 6Tau orasancr 6[LI3Kr4M
K cocraBy arrvrocsepu Apyroro KO rltranra us luag, I,t3WeHHoro HaMI,I paHee [11]. Han-

AeHHaff HaMu BeJrr,rq[Ha coAepxaHr{r xene3a n arrraocQepe 6Tau 6nugra K cogepxaHl.Irc xe-
rre3a B auraocQepe CoaHua ?r orrrr{qaercff or BerII,IqEH [Fe/H] a aruocQepax G tcapnuroa
luaq, l2l. K uruy Bo3MoxHbrx flplrquu, orBercrBeHHbrx 3a AaHHbre pacxox[eHl,Ifl, G[eAyer
orHecrr.r HecoBeprxeHcrBo rrpr.rMeHfleMbrx MoEeJIefi aruocQep (ux teuneparypHyro crpyti-
rypy), orKrroueHuf, or JITP, Brrlrffroilue Ha HacerreHHocrll ypoBHefi uefrtpaltublx aroMoB

c HI,ISKTMI,I rloreHllurrraMu uoe6yxgeuua, lr (uoxer 6blrr, s caNroft guar{[renrnofi creueuu)
yqer [apaMerpa Mr.rKporyp6yneuruocru. Paccrrorpeure auHrfi r{erbrpex HeftrpalrHrx ere-
MeHroB - Ti, Cr, Fe u Ni yKa3brBaer Ha Bo3Moxuoe cyulecrBoBaH[e orKJloueHuft or JITP.
3na.reHus vrnxporyp6ynenrnofi cKopocrl{, olpetrerleHnoit to nuttusrra Fe I c BbIcoKrIM}I
g]HilqelgiuflMlu E, , ocrarcrcfl Bbrlue, rIeM [puHuMaJlocb paHee B KaqecTBe "cTaHgaptHofi" Be-

rrllruHbr gra G-K rlIraHToB,

Hox6pr, 1990 r.
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HCCIEIOBAHI{E JIyIIEBbIX CKOPOCTEft
CHMEI{OTI,IqECKOft CI{CTEMbI AG PCg

H.A. Touor, M.T. Touora'

IlpeAcmunenrr up,or[unu gMr.rcq{ogHLrx luuufr u AaHHbre o JryqeBlrx cKopocrrx cmn6uorr.rqecrofigaofirofi cllcteMBl AG Peg uo BbrcoKoAucrrepcr{ongoMy MaTeprftuy s culefi o6lacru crreKTpa, no"Vo"n-
IroMy B 1985-1988 rr. Ha6np[eaus rroxa3HBaror, qro B neprroA c 1974 no l9g5 

". 
,po6'n n;;*]

'uflrpr{HEl MHour( r,r3 gMucctrorlHbrx nr,rlluft rlMgrHo t{3MeHr{n[cB, llara oqenra yrna aaxloia op6rnrr lr
IIOJTqeHLLMACCEI XOTIOAHOTO n ropf,qero KoMrroHeHToB, cocTaBJtf,rouule cooIBerlcTBe]IHo -4,3M6u-0,7 Mo. CEenas srrso[, qTo s erofi cucteMe ra3 ABExeTcr r na6rnogarelro.a.easax.noan" 

"rru*rp"il-rloro9oeAr{HeErf,i B KoropoM xorIoAHEIfiKoMrIoIteHT HaxoAr,rrcrl flepeA roptrtuM KoMnoHe[ToM.

RADIAL vELocITIEs INVESTIGATION oF syMBIorIc AG peg, by N.A. Tomov, M.T. Tomora.
lhe .em-rssion liric profiles and radial velocities in symbiotic binarv Ad'pJg 

"r, 
pr"r"rrt.d. The data are

gbtsineg using-a high dispcsion material in the blui part of rf"aiu., awlnirggs-r9ag otservations.-
According td the obsovationald,ata fie ptofiles and hatf widths of 

" 
rniioiitv "oftrr" dfiHli;;;ilir;

the time span frorl L974 b 1985 have drasticolly changed. The orbit in.tiiraiion angle is estimated andthe maseg of cool and hot components are obtahed, tiing +,3 uriia oiit. mnesponaingly. wo ueapt to conclude, that the gas ortflow is present infhe jtar .ori"g a"t-uOi towuO-tfre .G;; fi-i-h; ;h.:
ft.dt3 pe spectral coupling,-whoe the cool component in situated in-front of it" f,"i 

"ru. 
I'fr" g.r'r*

bcity in tho gas stream is varhble.

Bse[emre

AG Peg - oAHa lt3 caMbrx flpKl{x orM6uouflecKrrx 3Be3A, Koropafl AaBHo yxe npr{Bne-
Kaer BHI{MaHI{e acrpoHoMoB. B flpougloM EeKe oHa.Bcllbrxfiyna nogo6no Hosofi u ee-6nec*
yBeIIFII{ncf, Ha n3 3Be3BrbIe BeJII{lMHbr [l]. Yrvrenrruer{re 6[ecKa nocne MaKc[IMyMa EIrr{-
Jrocb MHoro Eecf,TKoB reT, rI Terlepb oH yxe IIorlTu AocTI{r cBoero HaqarlbHorlo @cTofiHl{fi.
MeAlennoe yMeubrrreHr{e 6necra npoucxoEr{r r{ B Hacrofltrs{i naoueur 12,31 ,

Cnerrpanrnue Ha6ruoEeH[f, AG Peg.Harrurucb B 1893 r., Korga Oneumrr noJrf[{Jr nep.
BhIfr cHI{MoK ee cneitpa Ha rellecKoil c odbeKrtrBuoft npnsuoft [4]. Iloore l9l3 r. pery-
ntpHbre cIIeKTpurbHbIe Ha6flIogerrlf, gToft 3Be3gbr 6rmu qpegnpr{Hf,rbr Mepprnnorra 14 [po-
BoElrJrr{cb Ha nporsxeHl{r{ HecKoJrbK[x AecrTKoB ,reT [5-10]. .[arurrre ru( B ocHoBHoM
coEepxaT om{caHl{e }I3MeHeHut flIrHefiqaToro cneKrpa, a TaKxe flyqeBbre cropocur. Cy.
IIIecrBeHHaf, oco6eltrrocrb AaHHbrx cocrorlT B ToM, qro r{3Menexnr flyqeBbrx cKopo;Teft nr{Hr{fr
pa3Hrrx arreMeHroB npo[cxoEf,r c pa3HbrMr{ aMrururyggMu u HarrarbgbrMfl 6asaun, xorr
I{ c oAHI'IM I{ TeM xe [epI{oAoM oKorlo 800". y Muorr{x gMr{ccr{oxHbD( nunnil Ha6rrrogarr[cD
a6cop6Uuormbre KoM[oHeHrbr c $uoneroroft croporlbr. Harreqanacr renAeHrlrrfl clEr{ra
KpI{BrIX [yIIeBbIX CXopoCreft 9MUCCI{OHHrrX KoMIToHeHT r &Jree oTpr{IIaTeIrbHbrM sHarle.

tHalglonaroraa acrposoMilqecKax oocepaaroprq "poxeH" Eomapcrofi AH, Eonrapur.
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HLIflM 1I3-3a IIOCTeIIeHHoro 3aIIOIIHeHLL aOCOp6q]IOHHbrx KoM[oHeHr. OAHo r{3 npeEroJroxe-
Hllfi Mepp]ufla [10] ornoc]IreJlbHo flpupogbr AG Peg cocroltr B roM, qro ona ffBnflercr crreK-
rpalrro-groftuoft crcretraoft. Hg-sa pa3nfirrHfl B rloBeAeHr.r]r nyqeBbrx crcopocreft ne6ynapurrx
nu;guit l ilyrHwu [0 III] f 4363 on rpeErrorox]rJr, rrro B arofi gnofinofi cucreue cyruecisyer
rasonufi [oroK Mex,qy KoMrroHenraM]r,

Eoapuyr Ul, l2l r.r3 pacflpeEerleHr,rf, onepr]rr,r B HerrpepbrBHoM cfleKrpe rputuer K Bbr-
BoAy, rlro 3Be3Aa npeEcraBrlfler cooofi Anofinyro cucreMy, y roropoii na6trogaercr ra3oBa,
TyMaHHocrb. KournoueutaMr{ ct{creMbr rBJrffrorcf, xonoAnuft rHraHT runa M3 I{ ropflqaf,
3Be3Ea rugxofi cBerLIMocrI,I tuua Bonr@-Pafie WN6. Ha6nrogaenaue r{3Meuem{fl crreKrpa
onrlcbrBarr r{cb 8 00d o p6rranrnrru nepnogo rur.

Kaynu la Crencen [13] nocrpoururKp]rByro ]I3MeueHr,rfl nyuerofi cKopocrr.r xoflogHoro
KoMloHeHTa cl,IcreMbll onpeEenlfiLl gileMeHrbr cneKTpocKorrtlqecKofi op6uru ]r [oflyrMnr{
3HarreHr{e [epr{oEa 830( .

Xarquxrc tl gp. [14] [poBerIH HccJIeAoBaHr{e 3Be3Ebr lro BceMy BbrcoKoA]rc[epc]roHHoMy
Margprlany, nonyqeHHoMy [o MoMeHTa lrx na6nrogeuuit, w. Harrutll op6nranrurni nepr{oE
820'. llpepgaraeMafr r{Mr.t MoEenb crlcreMbr BKrrroqaer EBa KoMrroHeHra, o6ruyrc pacuupr-
rclIlylocs o6onoury lr ragoarrfi floroK MexEy KoMnoHeHTar,tn. Vs cABr,rroB Kpr4Bbrx nyqe-
BbIx cKopocrefi grrarccuosurrx llluuft oruocr{rerrbHo nyueaofi cKopocrlr nuttuit crreKTpa
runa M, a raKxe I{s I{3MeHeHI{{ }IHTeHcI,rBHocreft sM[ccI{oHHbIx nruuuit oHLI [purnrE KBbrBo-
Ay, qro IIoroK Ha[paBJIeH or ropffqero KoMnoHeHTa K xoJrogHoMy. 9ror BbrBoA rrporrrBo-
peq[r coBpeMeHHbIM MoAenf,M o6uesa BeulecrBa s cHr,r6uoruqecKr{x 3Be3,qax, comacHo
KoropbrM xonognuft mraHr orAaer BeurecrBo ropflqeMy KoMnoHeHTy. Ilpo6nenra o6rvre-
HA' BEIIIgCTBA I,IMEET TIPI,IHIII{IUIUIbHOE 3HAqEHUE EJIf, IIOHI,IMAHI,I.E TIpHpOEbI cI,TTr,T6TIOTHqecxI,Ix

saesg, Ilpanulumrft rtoAxoE K ee peureHr,rrc, tro HarlreMy MHeH]rrc, cocrol{T B rrpoBeAeH}rr,r
BblcoKoAucllepc]IoHtrblx Ha6nrcgeuufi, I{3 KoTopbrx MoxHo cAenaTb cooTBeTcTByrour{e BbrBo-
gu. llpegnpunflroe HaMr.r ]rccJreAosaHue AG Peg npoguxrosano erofi upo6teuoft, uro u
flr.nfrercfr uasuoft gaAar{efi srofi u cJreAyrouflx pa6or.

l. Ilonyuenue n o6pa6orra xa6npAarenrnoro MarepnaJra

Cnexrpalrnue $ororpaQuuecrcue na6nrcgenua 3Be3gbr AG Peg lpoBegeHbr B

1985-1988 rr. Eoflbruaff rlacrb ?r3 HI{x BbrrIoJrHeHa c rroMorqbro cfleKrporpaQa a $oxyce
xyAe 2u RCC reuecxona Haqrouamuofi acrpouolrnrecxoft o6cepBaropr.ru (HAO) Eon-
rapcrcofi aKaAeMur,r uayr [15], oqrilrrbHbre - Ha crreKrporpaQe O3CII 6na-renecKofla (ETA)
Cneuualrnofi acrpoQreuuecrcofi o6cepraroprfi (CAO). Cnerrpu u Eorrapcrcofi Haqro-
nalrgoft o6cepaaropuu [ofiyrleubr c E{cllepct,teil 17 fllz,v. E oxBarbrBaror crreKTparrbuyro
o6nacrr ).3600-5000 ft nonyuenurre s CAO 3eeMaHoBcKr{e crleKrpbr }rMeror gr,tcrrepcsrc
9 ,4/rrrrvr r oxBarbrBaror o6racrb tr3800-5000 A Becr nepeqrcnenHrrfi uarepual rpegcraB-
,IeH B ra6n. l. Bce cnerrporpaMMbr rlonpeHbr Ha ruracrnHKax Kodak llaO, u, rirc su.qHo
u3 ra6truubr, HeKoropbre i.rg Hilx cetrculwusupoBaHbr BoEopoAoM. Cucrenla Sorouerpuuec-
roft xaru6poBkl{ Kyge-cuercrporpaSa 2rr-relecroua raKoBa, uro ranu6poao,rHrrfi crreKTp
B[er{aTbrBaeTcs Bo BpeMfl Ha6rrroEeHr.rfi na rofi xe [rracruHKe uo o6entr cTopoHaM 3Be3AHoro
crleKrpa. Cnerrp ,tr;nx Sorouerp[rrecKofi xanu6ponru s CAO SororpaQupyercr Ha orEeJrb-
ttofi macuaHxe ra6oparopHbrM c[eKrporpa$orr,r.

.ftr ryvenux cKopocreft cnexrporpaunarr 6rnr r.r3MepeHbr c fioMoulbro ocqnrrrrocKo-
IrlrqecKoro KoMrraparopa Eonrapcxofi Haunouarrxoft o6cepearopun. Sror upu6op npegcran-
naer co6ofi KoMflaparop A66e, na KoropoM cMoHrr{poBaHa rorroBKa c rBepgorerrbubrM

AereKropoM Arrfl perucrparlfiu cBera, Ilpouellluero qepe3 luracrErrcy. llcc.negyercf rracroK
FJLUIJOilT -l rvrrvr Ha IIJracTrrHKe KaK CrIeKTpa 3Be3Abr, TaK r C[eKTpOB cpagnegr,rs UO O6eutvr

croponaM. ?Icoregyeuufi yvacror floKa3brBaercf, Ha eKpaHe ocuunrorpa$a B rlponycKaHrir,r,
rge MoxHo Bbr3BaTb flooqepe4Ho clreKTp 3Be3Abr n raxgufi u3 cneKTpoB cpaaHeuun. Tov-
Hocrb HaBegeuua npu6opa cocraBrrler 0,0005 MM, Koropa.fi trpl,t l3crrepcrn 9 ^A/u*r coot-
BercrByer 0,004 A Pesynrrarrr u3MepeHufl BBoAflrcE B KoMrrbrorep PDP lll34,unocne
rr3MepeHlrfl scex rfiHuft rlporpaMMa ux o6pa6arbrBaer.
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HoMep rL'IacrHH(H
Ir o6cepBaropHfl

Iara Ha6nloAeHHs
(UT)

trD2446000 + OB3a 3uynlcrR BpeMs gKcno-
3}ITIHH, M}TII

Ta6nuIta 1

OororpaQurecr[e cIIeKTpuIbEbre lre6nrcAeHnn AG Peg

r186 CAO
1x-245 HAO
k-248 HAO
1r-249 IIAO
1r-256 HAO
lx-262HAO
1x-267 HAO
1223 CAO
1245 CAO
1x-296 HAO
k-324 HAo
k-325 I{AO
1283 CAO
k-328 IIAO
1284 CAO
1x-331HAO
1x-332IIAO
1x-335 HAO
1326 CAO
lx-376 HAO
1332,CAO
1425 CAO
lx-379 HAO
1r-380 HAO
1429CN
1x-385 HAO
1430 CAO
1534 CAO

5.Vr.1985
28.vI 198s
6.VII 1985
6.VII 198s

27. VrI 1985
30.vII 1985
23.VIrI 1985

21.IX 1985

3l.X 198s
21,.t 1986
22.Vt 1986
22.v1 1986
23.VI 1986
16.VII 1986

l8.vlr 1986
26. VIr 1986
26.Vil 1986
18.VIrI 1 986
17.XI 1986
20.xI 1986
10. xrl 1986
13.v 1987

14.vII 1987
15.VII 1987
16.VIII 1987
17.VIIr 1987
8.IX 1987
4.VIr 1988

22t,501
244,548
252,519
252,569
2',13,523

277,403
301,3 89
330,230
3'.10,302
452,211,

603,53 0

603,57 2

6 0s,4 89
62'.1,529
630,187
638,49t
63 8,5 88
660,5.3 3

't 52,183
7 s5,266
77 s,154
928,s0t
990,520
991,509
ro23,533
1025,480
104't,258
1346,s04

0,876
0,904
0,9t4
0,91.4

0,940
0,944
0,9'14
0,009
0,0s8
0,15 g

0,342
0,342
0,344
0,37 t
0,375
0,3 85
0,3 8s
0,412
0,523
0,527
0,5 51

0,73 8
0,814
0,81s
o,854
0,857
0,883
0,248

+Hz

*H,

""H z
+H,,

*H,

aHz
+H,
+Ht
1Hz
."H:

+H"

*H,
+H,

.gHr

1H:

"rHz
aHz
.rHu

100
't9

88
4l
45
'12

241
59

180
63
75
2t
95
78

102
170
60

190
19s
196
120
143
19s
224
110
3s7
168
130

.ILnn uocrpoeHHrrEr{c[epcr{oHHbrxKpr.rrJbrx c[eKrporpaMna AG Peg llr4H],1.el cleKrpa cpaB'

Henrrs 6brrrr{ Bbr6paubr B r,rHrepBaJrax EfllrHofi oKorlo 20 A. Kporure roro, 6bul BbIbpaH IIonE-

HOM CeAbMoi CreIreHH ArIs a[npoKclIMauH]I KpllBblx..
flocre usN,repeHus lyqeBbre cKopocra, rroJryqenHbre no Kaxgoit ttuuwu AaHHoro xuMl,t'

qecKoro gJreMeHTa [rIIu rpynnbr TaK].tX 3JIeMeHToB, 6bIJII{ ruarenbHo lICcle[oBaHbI UIfl on-

peAeJrellr.rfl clrcTeMaTllqecKr,Ix orrrHfuK. ECnu rlo HeKoTopoitt nu]fl.uu AaHHoftrplmllblnonyqa-
[]ICb lrweBbre cKOpOCTr,r, CI{CTeMaTrrr{eCI([ oT[[qa]oull{ecfl oT cKopocTI,I ocTiulb}lblx ee [II-
Hl.rfi, To raKafl rrl4nr{rr or6pacErnanacb. Ilpra r43MepeHI,II4 gMI{ccrIoHHbIx rI{HI{fi cl{creMaruqec-
KUe pa3Hr{rlr,r B I{o cfl rc{ cfle[y rcuLIM]I 300eK ra MI,I :

$ororpaQuuecKufi 300eKr, r,rcKaxarcu{xfi nyqeBbre cKopocru B cryqae acrIMMerpI{H npo'

$vns H3-3a HeJrr,rueftHocrl.l xapaKrepncrr,rqecKofi KpHBoii SororpaQuuecKofi 3Myrbcl'In;
CAMOIIOrJIOUIEHI,IE B IIUHEfiX;
o$@exr o111lafiKl,r nyqeBofi cKopocrrr gMI,IccI4oHHoi ltvltttfi, KorAa oHa Haxoqlricti B Kpbr

ne a6cop6quoHHoi rr,rHr,tu co cpaBHr4Moii uurenclrsHocrblo. flocrorrry l{3MepffeMble HaMH

3M}ICCIIOHHbIE JII,IHI,il,I B CIEKTPC AG PCg B 6OJIbIIIHHCTBE CJIYIIAEB 3HAqI'ITEIIbHO CHJIbHCE' I{EM

a6cop6[uouHbrc IfilHuLr M-cnexrpa, gTor oOQeKT norITIl He I{MeJr Mecra.
flpr u:rurepenlru a6copoUrroHHbrx rrutlHuit c[eKTpa M cucretularuqecKl,Ie orxu6KI,I []nIeBbIx

cKopocrefi Moryr 6brrb o 6ycnoBreHbl 6neHELIpoBaHueM.

3rerraenrrr crreKTpocKorlurrecKofi op6urrr rto pa3ubrM rp]ryflaM nunltfi flonyqeHbl lro [por-
paMMe [16], cocraaneuHofi ro Mero4y flayenna [17]. no HafiAeHHbrM 3rIeMeHraM nporpaM'
Ma paccrr[TbrBaer KprrBbre lyqeBbrx cKopocrefi. o6pa6orra [poBeAeHa Ha KoMnblorepe

"I430T EC 8531. M2". 21



2. Omlcarme cIEKTpa

B na6nrogaelroft naml o6racru cleKrp AG Peg cocrollr na a6cop6uuoHHoro crleKr['a
rnna M rI Mnororrl{fiem{bD( gMIIcclIoHHbrx nuytuit, 6omuas qacrb Koropblx MeHffercfl no

r{HTeHcr{BHocr}I B Ter{eur.re op6uramuoro flep]roEa, Ha puc. 1 uorcasaH o6Iquft BII[ crI€KTfr&

oKorro MoMeHroB AByx coe4rHeHuff clrcrer'ru, Korga M gses4a Haxo4{Tcfl flepeA rop.sqllM

KoMrroHeHrou u uao6opor; oHLI ronfleHbl JDo2446301,389 u JD"2446660,533 coorBer-
CTBEHHO.

B cuertpe rl'Itta M orqerltllBo BlI${bI cKaqKI'I I{}ITeHcIIBHocrI'I y ronoB nolloc ttorltouE-
Hr{fl o-clcreMbr oKr,rcu rr,iraua. B ra6n. 2 npe4craareubr Ber[rr,IHbI 4r- /1l- (h' - I,IHreHcI4B-

Prc. l. Cnertp AG Peg, nonyueanrril B MoMerITEr

a - lD 244,6301, 389, t'<orEa M SaeaAa saxoAllTct llopea ropEqlrM KoMnoBeIITOM; 6 - lD 2446660'533'
rorAa M 3Be3Aa 3A roprilluM r(oMIIoHeHTOM
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I 1tr*/rL

).4so6 | +ss+ 4626 41 6t 4804 . 49s5 A

Ta6nuua 2

Cra,rKIr uHTeHcuBxocrn cneKTpa y ronoB nonoc
florJlollleHrrfl oKilcu TuTaHa

0,8 76

0,904
0,914
0,940
0,944
0,974
0,009
0,0s B

0,342
0,344
0,371
0,375
0,3 8s
0,38s
0,4L2
0,523
0,527
0,551

0,738
0,814
0,815
0,8s4
0,85 7
0,883

0,248

0,8 64

0,786
0,812
0,784
0,869
0,82 8

0,854

0,866
0,860
0,908
0,845
0,890
0,907
0,928
0,85 7
0,990
0,816

0,865
0,'192
0,806
0,820
0,819
0,793

0,'171

0,790
0,813
0,'7'77

0;77 8
0,828
0,83 0

0,806
0,768

0,939
0,863
0,885
0,867
0,909
0,929
0,923
0,87s
0,932
0,924

0,90'1
0,'125
0,743
0,781
0,83 2
0,696

0,84s

1985 r'
0,819
0,154
0,798
0,767
0,826
0,7 57

0,6 85

0,809

1985 r.

0,862
0,83 7
0,896
0,870
0,862
0,911
0,896
0,894
0,896

1987 r,
0,911
0,689
0,746
0,837
0,7 80
0,746

1988 r.
0,864

0,609
0,668
0,569
0,588
0,748
0,649
0,500
0,600

0,7 80
0,75 3
0;771
0,768
0,85 9
0,702
0,7 86

0,890
0,840
0,'t6"1

0,736
0,6r2
0,628
0,6s7
0,629
0,6t4

0,600

0,604
0,'131
0,7 66

0,748
0,625
0,7 s6

0,'704

0,804
0,774
0,7s 5

0,820
0,856
0,718
0,7 89

0,866
0,844
0,8 20

0,800
0,563
0,632
0,675
0,773
0,663

0,7 38

0,5 05

0,451

0,494
0,673
0,541

0,667
0,5 18

0,5s8
0,65 3
0,634

0,803
0,72r
0,708
0,688

0,64s

0,46s
0,460

0,s 17

HocTb c[eKTpa c Arrr{HHoBorHoso[ cTopoHbr or cKarIKa, a /f,- - c KopoTKoBonHoBofi cTopo-
uu) grx Bcex 3aMerHbrx B cleKTpe Lr He cI,IrIbHo LIcKaxeHHbrx 6nengrEpoeaHr{eM rIoJIoc: },4506,
4584,4626,4761, 4804 tr 4955 A Brpso, uro orHoureHut Iplls- B creKrpe AG Peg ana-
ql,rreJrbHo 6onrrue grr4x Bdnuqun Anff 3Be3[ crreKTpanbHoro Krracca M2,M3 I.r3 onpeAenenllfr
6onrruuHcrsa Ha6flmrarerefi gra xonoAuoro KoMrroHeHra B 3roi crrcreMe [11, 18-20].
I,Is ra6r. 2 uurfito raK)r(e, qro orHoileur,ra 11*[r Anfl florloc ]14761 u tr4955 A s 1986 r.
6rrnu gaxe 3Haqr.rreJrbHo 6olr,rue, qeM Arrfl 3Be3A c[eKrparlbHoro Krracca Ml [21].3ro os-
Haqaer, r{To c[eKTp ruua M 3aJrr,rBaercg 6oree ropxurM KoHTrtHyyMoM, HHTeHc],tBHocrb Koro-
poro pacrer [pLI flepexoEe x 6oaee KoporKr{M BoJrHaM. klg ra6t.2 raxxe Br,rEHo, qro oruo-
rreulrr In* fls- s 1985 u 1987 rr. 6r,uu.r MeHr,rre, qerra s 1986 r. 3ror Saxruogrrepx,qalor
ua6nrcgaauruec.E MHorr,rMr.r aBTopaMH rr3MeHeHr.rr{ crleKTpanbHoro Knacca M soeogrr B rpaHu-
rrax opHoro flogKrracca [1 1, 18, 19].

Bruecre c r,I3ryr{eHueM Tr{[a M B crreKTpe c[creMbl BIuHbr r{ 3Ml,rccllo}IHbre rtlH],r}r pa3H},rx
3JreMeHToB KaK B HefiTpaJrbHoM, TaK I,r B r.ronl{3r{poBaHHoM.cocrorHr.rrx. flpncyrcrBy}or rI[Hr4H
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6anrueponcrofi cepuu BogopoEa, rurnru xeftrparrbHoro relr,rfl, rrr,rHlrur oAuoKparHo r{oHr{3o-
BaHHbIx u neftrpanrnblx MerarlrloB FeII, TiII, SiII, CaII, CrII, MgII, VI[, NiII, FeI, SiI, AlI,
JII{HI{I/I uoHII3oBaHHbIx gIIeMeHTon NIII, OIII, CI[, HeII, NII, OII. B cnerrpe ua6nrcgamrcx
I{ 3a[peIIIeHHbIe III,IHI,III [OIII] u [NeIII] , KaK I,1 [FeII] IuecToro, ceEbMoro I,I ABaAIIaTb
Ile pB oro MyJrbTr,rrrJreToB,

3. Axanrc nyqeBbrx cxopocrefi n o6cyxqqenne pe3yJrbraroB

3. 1. Onucanue gn4uccuovnttx ltuuuil, ugMepe*Hbtx
dnn nyveeatx crcopocreit

EomurHcrso ug Ha6nroEaeMbrx HaMr,I 3Mr{ccroHHbrx nutrufi oqeur cla6u. 3ro nu-
HI,I[ oEHoKparHo rloHr,r3oBanHbrx MeraJrJroB CaII, CrII, MgII, VII, NiII, nnruu uefrrpallHr.rx
MerarllroB FeI, SiI, CaI, AII r,r 3arpeuemtbre rrllHlur [FeII] . Oqeur cna6rtuhuwru r{oHlrso-
BaHHbIx orleMeHroB NII ra OII. .I[pyraa qacrr nuru{fi [peAcraBnf,er co6ofi 6neHgu. Yqrr,r-
Bafl 3Tu Qarrrr, II3MepeH[e flyrleBbx cxopocrefi oKa3aJlocb Bo3MoxHbrM roJrbKo no cpm-
HI,ITerIbHo ue6onruroft qacrl,I grw.IccploHHbrx n:g.unit. flpexge r{eM paccMorperb pe3yrrbrarbr
u3MepeHr,rr nf{eBbrx cxopocrefi, HyxHo [arb ofll,tcaHr{e BHeuHero nuga upo$urefi errx
nuwrir.

EanonepoecKue nuHuu, Ileparre qrleubr nr.rHfifi 6albMepoecroft cepr{r{ uMercr croxstrfi
upoQr.rnr, cocroaulnfi I,I3 AByx KoMloHeHroB: rleHrparrburui ysrufi eMr,rcclroHHbrfi nrr c
rrorry[Il4pl,IHofi 100-130 rcvr/c r.r lrrt,tpotcufi sM[Iccl{oHHbrfr rcouuoneur c nonyuruplrnoi
1100-1300 xrvr/c. Ha urltpoxrfi KoMroHeHr HaKrraAbrBarorcx a6cop6unounue tulrnu M-
cleKTpa. Illr.rpoxufi KoMloHeHr Ha6rrcgaercr go I/6 arnrotMTerrbHo, T.e, rfi4$ut4 c 6onburr4M
HoMepoM oAHoKoMnoHeHrHbre. Ha cnexrpax, [ofiyqeHHbrx a i985 u 1987 rr,, KorAa M geeg-
ga 6ruta 6ruaxe r Ha6rrcgarenrc, 6amuepoBcKr{e nr4tl-z.n 6rrma cna6ee u ua6nrcgalucr go
Htz-Ht3. Ha cnerrpax, fiolyqeHurrx s 1986 r., Kor[a ropauui KoMIIoHeHT 6rur 6nraxe rc

Ha6rrcgarenrc, 6a.rrvreporcKr,re rr{H[]r 6rrnu cumnee u ua6nmgaJrr.rcb 11o H3s-Hx3 (cv'
puc. l).

Y:ruft qeurpanrurri [r,rK rlepBbx rrJreHoB 6arrvrepoecroil cepww nbrrur acerga acr,rMMer-
prqeH. Ha ,cnexrpe, roryqeuHoM JD@2446370,302 (9 = 0,058), y npoQuleft HB-Ha ua6lrc-
Aarorc.E rmtKu t4 rop6u c rpacHoft cropoHbr. Ha gpymx c[eKTpax, [oflyqeuxbrx n Qaeax,
6nrgxux x 3Toi, roxe ua6urc[arorcfl npoSunu c ru,rKaMl,t u rop6aruu y HeKoropbrx nnurd.
Iop6on r,rHorga ,6rrsaer u 6onrure op3oro. Bce orr p;eralau ua6nrcgarcrcs 6onee yBepeHro
Ha crleKrpax c [rlcrrepc]Iefi 9 ,A/vrrr,r. Ha puc. 2 norasago r{3MeHenr.re B reqeHr{e op6rraargo-
ro [ep]roga npoQuna y3Koro KoMrIoHeHTa Hr. Acuwrnrerplrfl, HaBepuoe, nplrcyrcrByer ]r
y npo$uux unpoKoro KoM[oHeHTa 6annnaepoacrwx turrurt, Ho rpyEno cgeJrarb 6onee on-
peEerlenHoe 3aKrrrorreHl,Ie, [ocKorrbKy eTor [poQ]rnb crpor,rrcfl c vresrureft yBepeHuocrhro

[3-3a 6nenguponaurn u ero Ht{srofi QororpaQnuecKoft ruIOrHOcrI4 Ha clreKrpo-
rpaMMax.

Tax rax B crreKrpe AG Peg rpflcyrcrByror nuiluu HeII, rosrulraer Borlpoc o 6reugupona-
Hr,rur y3Krrx KoM[onenroo 6annuepoucrnx nunui lr,urufll.lrt4 u]rKepr,rHroBcrcofi ceplu. Hnaea

B Br,rry lrureHclrBHocrb rrunuir HeII).4542 u HeII).4200, vroxuo 3aKJrrormrb, qro Jrr,rmu
IMKepllHroBcxofi cepuu, HaxoE lqueca coorBercrBeHHo y truttvrit Hp, Ht r.r F16, HaMHoro
cra6ee Ir ux He Hyxuo yqr,rrbrBarb rarc 6nengrr. Ysrcuft KoMloHeHT nuuutt H6 6nengupyetcr
nuwreit NIII).4103, orHaKo oHa He Meruaer r{3MepeHr,irc nyqeBoi cKopocrrl.

Illupornft KoMroHeHr Jrr.rnr{r.r }/p 6neugnpyercs ruruefi NIIII4867; a urpoxnfi KoMnq-
reur H, - lltiuufrMv OIIII4349 N FeII).4352. Iloerouy 3Eecb He 6rrno sogtroxHocrr.r ro-
crpor,rrb HaEexHbre KogTypbr KoMrroHeHToB EIrff I,I3MepeHr.rE Jly-rreBrrx cKopocrefi. Illnporrfi
KoMrroHeHr nuuwir H6 oqenr cna6.

Ilnnwt H, fircu4upyercn rrunuflr'nt HeIItr3968 u CaII),3968 (ff), uo oHr.r He 3arpyAHflEr
lr3Me peHlr.tr JlyqeB brx crcopocrefi .

Ilunus H, lneugupyerc.f, rllrruren HeI),3889 t,t troAxoryr rnfl ra3MepeHl,Ifl flyrreBbrx cKo-
pocrefi.
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HeII +606 fil

42482

4J7/4

-200 0 200
Afu,xxlc

Pfic. 2. I,Isr\,regeune npoQlux nuuun H, B Terlesrre op6uralrHo-
ro flepuoaa

Puc. 3. llsrvleHenue npoQula nunuu HeII 4686 (d) n 1985-
1987 rr.

Jluur.rs I11 1 6neugupyercn rlIHLIei NIIItr377 1, rco-

ropa{ cla6ee r.r He 3arpyAHfler r,r3MeperMt. To xe ca-

Moe MoxHo cKa3arb vr o lrulavtflx " Hr s u I11 6 , Koropbl€
6neugppyror cfl ltuuuflv.u OIIItr37 1 2 u 3703 .

lenueeorc nuHuu, Crurnerurte [I,IHI,M HeI ruercr
flolyufipr.rHy 40-45 rrvr/c u B 6orbrurHcrBe cnfraeB
cI{MMeTpurIHbI.

Tpumeruue flr.rHur,r HeI r.rMelor nonyuu,rpatty 50*
60 rrra/c. I,Ix npo@nnu Bcerra acI,IMMerpI,IrIHbI, LI .fiEpa

cABr,rHyTbr K rpacxofi o6nacrn cfleKrpa. Jlnuun
Hel)t447 I . Ea crreKrpe, roJryqeHHoM J D 0244637 0,302,
nNaeer rsofiuofi upoSunu; 6onee clrrleu rlo lrHreHcr,rB-
Hocrr4 Kpacnuft rounoueur. Ha crreKrpax c gl,lcflep-

cueir 17 A/nvr rrnzr HeI).4026 6neug,npyercfl rrrKe-
puurorcrcofi nuuuefi HeIItr4026, Koropas cila6ee. Us-
MepenI,tfl II] IeBbIx cropocrefi uo cpeguefi qacTl4 ee npo-

$uns, oguaKo, xoporuo couacyrorcfl c [3MepeHr,rff-
Mr,r ocrarlbHblx nururi.

Xaparcrep r,r3MeHeHr,rf, r,rHTeucr,rBHocrr,r relueBbrx
nwtuit B TeqeHr,re op6nramuoro tteplroga B flprrHuurre
rarofr xe, rarc r 6amuepoBcKr.rx ttvrttuit.

Jfuuutt uoHugosaHHbrx ?neueHToe. Ilunus
HeIItr4686, lrogo6Ho 6arlueponcrr,rM Jrr,rHrrfl M, r.rMeer

cnoxrufi npo$uur, roroprrft cocrorir r,r3 ueHrpaJrbuo-
ro y3Koro gMlrcclrouHoro lrlrKa rronyIurpl,ruoft - 90-
I l0 rivr/c u rulrpoKoro uoryurupuuofi - I 300-
1500 rrvr/c. Kar u y 6anrnaepoacxux r.unuil, Ha ruupo-
rcufi xouroseuT HaKna[brBarorcff a6cop6uzonnbr-e ltu-
Hr,r[ c[eKTpa Tr,rla M. Ou, KirK rrpaBr.rlo, acr{MMeT-
pr{qeH.

Ysrufi KoMTIoHeHT ltrut4tr cr,rMMerpl{qubrft, Ho l,true-

er aclrMMerpr{qHoe yuupeHr,re B csoefi HrtxHeit 'aacru,
KOTOpOe Ua6nrcgaerca 6onee yuepeHHo Ha c[eKTpax
c 4t,tcflepcrrefr 9 flrvrna, 3ro yurrpeurre Meufler cBoe
[oloxeHr,re c op6uranrubrM rleprrogorrr. Oso na6:rro-

Eaercff c crnefr cropoHbr y3Koro KoMrIoHeHTa Ha

c[eKTpax, rrorr] reHubrx g 1986 r., r4 c ero rpacrrofi
cropoubr Ha c[eKrpax, lrolr) reHHbrx u 1985 u 1987 rr.
(prc, 3).

Ill.rpornff KoMrIoHeHr bneugupyercx ruuuefi
FeIItr4670, Koropar cJla6a, Haxogt4rcfi B Kpbrrle sroro
KoMrIoHeHTa r sos6yx4aercfl TonbKo o $aaax, a ro-
Topbrx ropavui KoM[oHeHT Haxogr,rrcfl 6nuxe r Ha-

6lrogarerrc. Iloeronay uupornft KoMrroHeHr nttuytur
HeII4686 uoiruo crfl{rarb cBoOoAHbrM or 6neug, u uu
IIOIIbTTZIJTT{Cb IIOCTpOT{Ib ero KOHTyp Anfl [3MepeHfifi. fiy-
qeBbrx cropocrefr, o qeM 6yAer cxagauo [aJIbIIre.A?v,xnlC
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HEI

Pnc,4 (oxonuaHue)

Ylz ruHufi nnrceprHroncrofi cepuu nau6oree nopxopttuuu D:rfl u3MepeHl,Ifl rlyqeBblx
cropocreft oKa3arr[cb rrlrnr{r,r tr4200 u 4542, Orllr I,IMeror norlyrurlpllny - 60 rrra/c. [IpoQmra
r{x, KaK IIpaBI{rIo, acuuuerpruurr. Bo Mnorr{x cJI} {aflx ua6rrcgarorcr MeIIK}Ie Aerarl[, Ko-
ropbre rprtrarcr upo$rrrc HenpaBr.rJlbr{yrc $oprury. Iluuns. HeII),4200 6neu4lpyercs nurruell,

NIIII4200. flocreguaa cna6ee h He Merlaer I{3Mepeullrc rryrleBblx cropocrefi' Iluttut
Helltr4542 n Qasax op6nrannnoro flepnoga, B Koropbrx yct,tnllBalorcff nnrutu FeII, 6neu4.t-
pyercfl ttuuweit Fell 4542, Koropafl roxe cna6a I,I He Meruaer I{3MepeH}IIo flyrleBblx cKopoc-
refi.

IlpoQrnr.r rcex ue6neugr,rpoBaHHbrx r.r EocrarorrHo cr{Jrbubrx nrur.rfi NIII, KaK I'I nuuuft
011113962 w ClIIlt4647, roqrlr Bcerga cr,rMMerpuqHu. [Ionyurupnsrr nuHufi NIII r 0III\3962
coorBercrByror 50 rrvr/c, a floryurl.Ipllna rrunvrrr CIII14647 - 45 rvr/c.

Iluunn 011113962 r Qaaax, B Koropbrx ycr{n}rBarorcfl rIuHl.Ir{ Merarlnor, 6reng,upyercfl
rrr.uueit AII).3962, Koropaf oqesr cra6a r,r He Meruaer I{3MepeHI,Im nyqeBbrx cropocrefi.

Jlunuu odHoKparHo uoquso*anHbtx Mertultol. Ilogxogruqvvtu Ntfl, uccfle,qoBaHuff ru-
HT.IEMLI OEflOKpaTHO lIOHtr3OBaHHbrX MeTZITITTOB OKa3arntcb rnnur,t FeII, TiII, a rarxe SiII,
TaK KaK TorIbKo oHI,I flocraroqllo crlrlbubr. Ogu nrraercr flolytuupllHy - 35 rvr/c, u Ilx trpo'

$rnr cur.avrerpilqHbr. (Ilonyurrprua r{HcrpyMeHraJrbHoro Kourypa KyEe-crleKTporpaQa a

o6cepBaropr.tu Poxeu B AaHHoM clyqae cocr:IBrlfler : 25 rru/c.) 9rn nnrulr MeHffIorcfl Eo-
Bonbno currbno B TeqeHue op6rranruoro [eplroga. OHr'r 6ruIlr cl,r.nbubl Ha clreKTpax, [o[yqeH-
Hbrx B 1986 r. B upyrre roADr olu 6rur cra6rr, a 6olruras qacrb I,Ix flpocro orcyrcrBoBa-
ila.

Ilti:*rs FeII).45 15 6neuff{pyercs nusueff NIIII45 15. J}.ruus FeII}.4515 I,I3Mepfrlacb

Arff fifreBbrx cxopoctefi TorIbKo Ha cleKTpax, Ha Koropbrx oHa 3uaqureJlbHo cI{JIbHee a3or-
uoit luutta.Iluuus FeII).4549 6reugupyercs nutl,reit TiII).4550, Koropafl 3Haql{rerlbno cra-
6ee u se Meruaer r.I3MepeHl{ro.

OEnr rs caMbrx crrrrbHbrx - ero 1(- l H-tnrtuu CaII. Jft.rrurs CaII),3934 (IQ 6neuprpyetcx
30



rrtrHmeh NIII).3934, ,r{, HaBepHoe, IIo 3rofi [puqLIHe I{3MepeHI,Ie ryrleBofi cKopoff}I K-ttut*rn

[aro nroxofi pe3yrrbrar. Jluruu CaII).3968 (1f) u HeII].3968 o6pa:yrcr Susuuecryro 6reH-

ry, He[oAxoE rqyrc Enfl H3MepeHur fiyqeBbrx cropocrefi. C unr,ru 6reHAupyercfl tt ltuuufl

[NeIII] }.3968, Oua roxe He rIoA,xoAI'Ir AIIE I'I3MepeHlIff ryqeBblx cxopocrefi.

I4nrepecuo 6ruo 6rr r{ccJreAoBarb erqe [oBeAeHwe tuxuit [FeII] - oAHI,Ix I{3 caMblx

cra6rrx s Ha6r1oAaervrofi aaml o6racrr. Xapaxrep I,I3MeHeHI{ff I,Ix I'IHTeHcllBHocrI'I He iaxofr,
KaK y pa3peureuHbrx lnHuft ueranJroB, r.r rar 6y[ro oHI,I Bcer[a [prlcyrcrBylor B cfieKrpe.

OAuaxo HeBo3MoxHo 6ruto l,tsrueplrrb rlo HI,IM nfleBbre cKopocTl,l u Iax 3KBI,IBarIeHTHr,Ie luH-

pr,rHbr c yEoBJIerBopllrennHofi ToqHocrblo.

3anpeu,leuuate .luHuu. B ary rpyffIy Bxo[rr nurulr [NeIII] ].3869 vr 3968 \r fliiHt4vt

[OIIIJ I4363, 4959 u 5007. I,Icrclroqas [NeIII] ].3968, Koropafl 6reugnponaHa, rorlynupllHa
ocrarrbnbrx ttuvlz.it coorBercrByer -50 rcrvr/c. IlpoQulr{ 3arlpeueuurrx nuHuir cI'IMMerpI'IqHbI.

Ha puc. 4 upegcraaneubr yqacrKr.r crleKrpa, floflyqeHHoro JD"2446660,533 r oruocurelt-
HbIX I'IHTE HCI,IB HO CTfl X, TAE IIO KA 3AH bI [I3ME PE HHbIC HA MI,I ilUHI4W.

3.2. Jlunuu cneKrpa runa M, u3n4epeHHbte

dnn nyveeow cxopocreil

.ll4r uouepexux nyrenofr cKopocrr{ op6nrarruoro lprlxeH}Ifi xonoAuoro KoMIIoHeHra

cl{creMbr 6rura nogo6pasa 2l Jrr,IHr{fi crleKTpa rl4[a M. Heroropue I{3 3T}Ix nruufi upegcraa-

naror co6oft Hepa3pe[euur,re 6reugrr. .[,nuHrr BoJIH erl,Ix 6leu4 nolyveHbl coo6pa3Ho l.IHreH-

clrBuocrflM 6neugupylouluxcs tutr*wia. IIpu uog6op, nuutti,r M-cnertpa 6rIr ucrtortsosaH
crrlcoK a6cop6wonurrx runui M rnraura pPegus [22].

3,3. Opdura M soesdat

Jlyuenaa cKopocrb xorro4roro KoMrroHeHra clrcreMbr AG Peg B 3aBI,IcLIMocru or $a:r,l
flpegcraBneua s ra6rt. 3, Otcytcrnylor u3MepeHllfi clleKrporpaMM, noryIeuurtx r Sa:ax
0,158 u 0,248, nz-za H[erofi SororpaQruecKofi Ilnornocrr.r HelpepblBuoro cuerrpa. I4rve-
peHlIfl Ha oCq[nJIocKoII[qecKoM KoMIIapaTope npoBe[eHbl IIo flApaM nuuurt, TaK KaK B

6ounufiucrae c[yqaeB TorIbKo ffApo He rro[BepxeHo 6neugr'rponaultto.
t{ro6rr }rccJleAoBarb r,r3MeHenr,re cKopocrrr M :nesgr,r B reqeHl{e op6llralrHoro [epllo[a,

T.e. noc'rpo[Tb 3aBrrcl{Mocrr nyteaofi cKopocrl,r or Sa:rr, Heo6xoru{Mo orIpeAenI,ITb KaK caM

flepl{oA, TaK I,r HeKoroprrni uauanrur,rfi vroureur. flepuogr,t, floryqeHHble rr3 cIIeKTparbHbIx
Ha6nrc[eH[fi pa3Hbrx aBropoB, flpeEcrilBneHrI s ta6r. 4.

Vv, xmfc
-10 r--

_JOL)
-0,5 .

Qaaa

Pnc. 5. 3asuclttuocrr ryqeBoft cKopocrl'l M sse:AEI or Qa:r'r
op6r.rral*roro [BttxeHlrr{ ct4creMbI

3lreltegrnr op6utnt cr"r. s ta6n. 8.

Mu nprnaau flepuoA, nonyueHuufr Xarr+.rnrcolr I,I Ap., TaK KaK oH xopoluo o[lIcblBaer

AaHHbre Soroenercrpuqecroft $ororraetpru noue 1962 t. 13,231 . B KarlecrBe HeKoroporo
HaqarrbHoro MoMeHra nu6pau MoMeHr SoronaerpltuecKoro MLIHI,TMyMa JD2445503 ttg Ha6nrc-

genrft EenrxuHoft [23] , B rarcou cryqae HyrreBafl Qasa uonagaer B crleKrpanbHoe coeAI,IHe'

HI{e, B KOTOpOrnr M aneaga Haxoru.ITcfi 6nuxe r Ha6lrcgarelrc.
Ha plrc. 5 loxagaHa 3aBr,rcr{Mocrb nyueeofi cKopocrlt M gsesgrl or Qaarr tro HaulIM Ha6nro-

AeHr{flM, nocrpoeHHas c [epoAoM 82Oa u HaqarlbHbrM MoMeHroM JD2445503, Toqnrte gHa-

-24

1,00,5
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Ta6ruua 3

Jlyuenrre ocopoon (rrvr/c)

*a% -19,8 to,7
0,904 -21,0*2,0
0,91,4 -18,3 I 1,4
0,914 -22,0 + 3,4
0,940 -1 8,? t 1,0

0,944 -22,gtl,g
0,974 -21,3!1,7
0,009 -16,7 !0,7
0,058 -19,1 r 1,3

0,1s8
0,342 -12,8tt,',|
0,342 -14,)*.9,9
0,344 -1615 t0,7
0,371 -12,7 tl,4
0,375 -12,8 t0,9
0,385 -13,8 * L,2
0,385 -16,3 r 1,1

0,412 -14,8r1,0
0,5 23 -21,! t0,9
0,52'l -19,2rt,0
0,551 -19,2!1,9
0,738 -26,2!1,4
0,814 -22,0!t,2
0,815 -24,2!1,3
0,854 -22,7 x2,O

0,857 -2l,6tl,l0,883 -22,9tL,9
0,248

-12,4!0,9
-l'l ,4*l,l
-14,4!0,3
-13,7r 1,5

-19,3 ! 0,4,,
*19,1r0,9

-29,6 t 1,5

-29,1x2,',1
-30,410,6
-31,1 + 0,4

-19,4 xl,9
-21,3 t I,7
-19,1t0,5
-15,4 i 0,5

-14,1+0,4
- 16,2 I 0,8

-L7,6x1,3
-14,4!1,2
-11,110,4
-14,7 +0,5

-8,6 r0,4

-15,5 10,4

-29,)tt,2
-18,1r 1,0

- 16,4 t 0,8

-15,3 t 1,1

-14,2r0,7
-18,110,2

-6,6r0,2
-16,6r1,9
-L2,7 !0,8
-10,5 i 3,3

- 15,8 r 0,7

-1 8,9 t 1,3

-1 8,8 t 0,5

-25,'.l !2,L
-29,J + r,8

-22,5 t0,l
-14,2rt,0
- 16{ 1:.t 1,1

-15,0 t0,8
- 13,9 r 0,3
-1t,5 - r,2
-14,3 + 1,6

-10,6t2,3
-LL,2r0,6
-4,990,4
-7,8r 1,5

-4,0 r 0,6

-5,0 t 1,9

-9,9x1,7
-3,9 t 1,7

-9,3 t 1,3

-7,6 + 1,2

- 10,8 t 2,5

-14,8 r0,4

-12,4t0,6
- 18,810,4

- 19,6 t0t9

-19,113,2
-29,2t1,3
-18,3!2,9
-22,6+1,2
-23,4t0,8
-24,9t0,4
-19,0 r 0,8

-.18,6 t 1,7

-17,5!0,4
-16,3t0,4
-1 2,8 * 0,3

-19,6!0,7
-18,2*0,9
- 18,0 r 0,6

-12,6!0,3
- 18,0 t 0,5

-10,7 t 0,3

-t9,2 +0,6
-19,111,5
-17,111;3
-18,5 10,7

- 16,9 r 0,8

-19,3 + 1,2

- 17,8 10,6

_19,3

-x3,r '-0,6

-27,9 -6,'.1
-28,4 +30

-33,2 .

-3 1,5

-3 8,4 -35,8
-39,2 -32,7

-1s,9 -36,8
-18,8 -47,4
-14,7
-18,2 -41,7
-tz;t -50,4
-10,2 -43,3
-t6,3
-8,6
+1 1,9
+7,5 -30,9+I4,4 -28,6+2,4 +32,3

-25,8 + 10,5

-25,5

-27,2
+ 13,8

-21,1
-31,4
-29,s
_29,9
^36,6

-33,7
-35,0
-40,2
-42,3
-45,5
-2s,7
-30,1
-20,2
_)) 1

-16,2
-19,8
-17,7
-t4,1
+7,6
+2,1
+ 14,8

-4,0
-3',1 ,6

-31,7
-33,3
-33,2
-34,9
-31,8

qeltrlt 0a3 [pnBeAeHbr s ra6n. 3. Ooprraa Kpr,rBofi - cr{HycolrEaJrbHafl, sJreMeHrbr op6rrsr
hpegcraaneubr B Ta6JI. 8. 3uaqeHue 3Kcrlelrrpr{c[rera op6r,rrbr xopouo conracyerc, co 3Ha-
qeHI{flMrI, ron)rqeHubrMu Xarwttrcou rr Ap. [14] u lapcua nKeHuoHoM l2il ,aloryaMrrJrE-
ryE.a K - c pe3yrlbraratwKaytur fl CreHcera [13] u Xaruurca r.r Ap. [14]. O[Haxo 3HaqeHr4-f,

nyterofr cKopocrlrt UeHTpa r/racc crlcreMbr u6 pa3rllrearorcr y pa3Hbrx aBTopoB: y Kaynu u
Creucera uo = -16,8 xtvt/c, y XarrfiHrca u Ep.- -16,3 rcvrlc, y CnoBaKa u Jlarur6epra -
- 16,15 xu/c, a y lapcrEa u Keuuou - - 14,0 rcv/c.

BosHlrrcaer Boflpoc o Bo3MoxHoM r,rcKaxeHr,rn rcpuaoi nytreBofr cKopocrrr op6r,rranruoro
[Blrx<enr,rfi oceBbrM BpauleHuepr M are:grr, B pasg. 2 urr pacq"rorpenra o6ur,rft Br,rE HeflpepbrB-
HOrO C[eKTpa, rle 6bIJIO [OKa3aHO, IITO CleKTpalrHrtfr rnaCC M Sresgut MeHEercff Ha oAllrr
no4KJracc B TeqeHHe op6uranruoro fieprroAa. B coegraHeuurl, B KoropoM ropru,rfi KoMtrouerr
6ruxe K Ha6rrrogarenro (g = 0,5), crleKlparrbubrft xnacc M aaesgrr 6oree paururfi, a a gpy-
roM coem,ruewvr (q = 0) 6onee noaguuft. 3ror Qarr olbflctflercfr. s$Serrou HarpeBa
M asegAu rop.aqflM KoMtrouegrorra [l 1 , 18] , 3gecr HaAo orMerl{rb, qro Mbr crmraeM Ha rlo-
BepxHocrlr M saesgu ropflqero flflTHa, Bo3ur,tKaroulero Lt3-3a crorrKHoBeH]L c ra3oBbrM tto-
roKoM, He cyuecrByer (oro 6yger norasauo s Hauefi ruogenn)- Kporvre roro, qro raxxe 61'-

Aer [oKa3aHo Aarree, yrorr HaKrroua op6r,rru i cocrarnger - 70" , Ecnu narpeaaeMax qacrb

tporo@eprr M snes4lr Es-oa csoefi 6oree sbrcorofi reMneparypbr He r.rsnyqaer M-cuerrp,
T.e. M-crreKTp r,r3rl] {aercfl He,BceM B[&IMbrM Ar,rcKoM 3Be3gbr, a rorrbKo qacrbro 3Toro AHcKa,
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Tadnuua 4

Oqelrrn nelrrrogt crrcrsnau AG Peg

Aarop

Kaym.r, Crencen [13]
XarwrHrcNgp. [14]
Groaax, Jlau6epr [24]
Iapcua, KeulroH [25]

83ofr4r 1,6s
- 820
818,72!2,5
796xt5

0,25
0

0,28
0

TO Kpr,rBaf lyrreBofi cKopocTr,r EoJrxHa 6rrrr ucxaxeHa oceBbrM BparueHlreM 3Be3,qbr. Ilonpo_
6yeu npoaeplrb, flpficyrcrByer [r.r raKoe r,rcKaxeHr{e y 3rofi Kpr.rBofi.

Ilocrcolrxy n Qase 0,5 npeo6nagarc[Iafl rracrb BrirEllMoro Er.rcKa M ggeg,qs Harpera (i --70") H crleKrpanbuui xnacc 3Be3Abr LI3 Ha6JrroAeHEfi flolyqaercfrM2,ro reMflep;Typa Ha-
rperoi rIacrI'I $orocQeprr ne [orlxua 6rrrr cyulecrBeHHo Bbrrre Heuarpsrofi ,u"rn,i.r. 

"u.p"-rafl sacrb EoJlxHa r{3Jryqarb B flpr,rHur.rle roxe crreKrp runa M (a ue 6onee pannuft), rai r
HeHarperafl tlacrl. 3Haq'Ir M-cnercrp I,I3ryqaercff BceM Br{Er.rMbrM EncKoM 3Be3Ebr, uo 6olee
ropflqa.fl l{acrb EI'IcKa I{3rI} Iaer 6onee paHtrufi, a 6onee xorroEHa.fi - 6onee noggaufi crreKrp.
Taxrvr o6pa:o*t, KpuBafl nyveaofi crdpocrr He [orrxHa 6rrrr ncrcaxeHa ocEBbrM BpaqegneM
38e3Abr,

3.4. Peoynoraril uswepegun n)^re6bw cKopocreil
gMtCCUOHflbtX tlUHUil

Ea.touepoecKue rtuHuu, Jly_veaue cKopocrr{ r.r3MepeHbr rorrbKo IIo UeHrtrXtrrbHoMy y3KoMy
3MI{ccnoHHoMy KoM[oHeHry 6anrtwpoacx]Ix JTItHI{fi, TaK KaK rul1rcrufi xounoueHr 6nenur-
poBaH HeKoropbIMrI cna6blNol rII{HI{flMI,t I,I He 6brrlo Bo3MoxHocrr{ rlocrpol,ITb ero KoHTyp
EoBorIbHo yBepeHHo' B ra6n. 5 npegcrarneHbr pe3yrrbrarbr r,r3Mepenfix neparrx.ureHoa 6ani-
uepoacrcofi cepnu HB-He. flpoennu Bcex nr{Hr,rfi croxHbre, ,rrb 6uno rroKa3aHo B Haqale
pa3Eerla' I{ R@rEa, KorEa yBepeuHo Ha6rmgan}Icb ABa KoMloHeHTa, oHLI r.r3Mep.Erlucb or-
EerIbHo, B ra6nnue 3TI'r II3MepeHI{fl npeEcraBlleHlr 6yraauu VnR,wo coornercrayer Suone-ToBoMy H KpacnoMy KoM[oHeHraM rrr.Iur.ru. flpo$ulr rruuuu r{3MepE[cfl u a cpeguefi uacru
rIoE oru{caHHbrtvfri Eeralrflrvfrl, I{ I{3MepeHI'lr o6o3HarleHbI 6yrcaofi C,Iltlttu r{3Meptrflr{cb B cpeA-
uefi qacrE I'I Bo Bcex ocrrtrlbublx cfiyqaffx, KorEa Ha6rIIoAaJrI,Icb acrIMMerpufl,H MSJIKI{e Eera-JIII' npuEaroulue uposrnrc He[paBlrrrbHyro oopNry. Ha puc. 6,6-d uorcaaaHbr Kpr.rBbre JIy-
rIeBbIx cKopocxeir Ef/.fi. raxEofi II3 gTlIx nxrui. hlcyuru [oKa3brBarcT, uro agrrr6fi ,.pnuoi
BcerAa yEoBleTBopflIoT AalIHbIe I{3MepeHl{fl no cpelpei vacrr upoQnrrfl, a r,r3Mepeuua 6noae-roBoro u KpacHoro KoMIIoHeHroB cl,rrrbHo orKJroHflrcTcx. C gpyrofi cropoHbr, y lnHufi c uo-
MepoM 6offirue 8 g,ayxrcorvrnoHeHTHble.upoQnnrnerulryrr.B6onbrrrnHcrBe c[yqaeB n$Hrltl
cI{MMerpI{rIHbI I{ ux }I3I\{epeHI{f, coBrlaAaror c r{3MepeHr{8rvru cpeUnei uacru npoelutr [epBbrx
II'IEHOB C'EPUfi. TArcUU O6PA3OM, CYUCCTBOBAHI,TE E,BOfiCTB'HHOCTI{, ACI{MMETP1a1a, KAK II
Bcex MeTIKI{X Aeralefi, Y npodunefi nuwtit or Hp Eo I1e rraoxuo o6r.aqrurn flpucyrcrBrreM
B HI'IX CxtMorlofrlouleHl{ff, KOTOpOe I,IMeer Mecro B cl,trr6l,IoruqecrcI{x 3Be3,qax, rarc 6rrno
[oKa3aHo Boapuyrcovr [26] . CreueHb caMorrorllou(eHllfl y AG peg MeHflerca c $aaofi, uo-
cKonbKy Ha6[IoAaeMbIe HaMI{ AeriuII4 g [EHurx [pficyrcrByror [pex.qe sce.o B rsasoao*r
I{HI'epBiIrIe npu6nfirrrenbHo 0,90--0,25. HgnteHeuue caMorrououlenr{fl c easofi y"irrraaer
Ha I{3MeHeHI{e olu.rqecKofi roluluurr ra3a, Ll3rlwarcuero il:ytnlu, H, BeporrHo, Ha reM[epa.-
rypHbre Heo4{opolu{ocru.

Oueur rruepeceH Bonpoc o cyulecrBoBagtut fu.nsweponcrcofi ltporpecc11u 11] reBbrx cKo-
pocrefr, MeHffIolueficff c $a3oft, Koropyo Ha6rroEa[[ Xarrtrrurc, Peiruan n ap. iz'\,14] . IIo
HaurI{M CneKTpaJrbHbrM MarepfiarraM oaIIbMepoBcKyK] Ilporpeccl{Io He ytralocb o6*"pyr*rrr.
B arou clyqoe MbI ycpeErtl{Jul flyqeBbre cKopocrr,r rro B@M Tttiut4flv.,Ha6[rogaBlllllr"u na gur-
Hoft c[eKTporpaMMe, u cqfiine 3naqeHr.rfl ro>tc [pegcraBr{Jrr,r B ra6l. 5 , nu prr. 6,at,'!ls
3, Hgrccrns KAO, Torrr 86 33
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pxc. 7. Ilore[egue rlyqeBbrx cr<opocrefi, r{3MepeHHblx tto clrHrrterublM rIl{HHfiM HeI (a) u rpuruerzr,r (f)

pr{cyHKoB Br{A}ro, rrro aMnlr,rTyAbr KpI{Bbx flyr{eBblx cKopocTefi Bcex aI{HHfi oMHaKoBbI [I

Kpl,rBbre ryr{eBbrx cKopocrefi 6anrlrepoacxvx ilrrrurli4 rr M 3Be3AbI He HaxoEflrcff B aHTH$a3e;

aro o36aqaer, qro, BepoflTHee Bcero, y3(He KoMloHeHTbI 6amlleponcrcux twtuuit He orpa-

xclloT IIBI{Xe HIIfl ro pflqero K o M[oueHTa crlcTe MbI.

fertueeorc ttuHuu, Perylnrarm u3MepeHuq nyqeBbrx cKopocrefi cI,IHrJIerublx H Tpl{[nerHr,Ix

JMHI{fi Hel npegcranrleHbl B ra6n. 3 H [oKa3aHbI Ha puc. 7 ,a, 6 '
TprunerHrre ,rr{Hnrr ti3rwpeuu b qeHrpre (cepe4,rna uuxHefi uactra). Ha pncyuxax et,tEng:

qro r.r3MeHetge Cxopocreft o6er.rx rpynn :ruuufi conuaAaer no Qase, uo aMrtnuTyga rpur'rfi
cl{Ilrrrergbrx [I,rHHfr MeHbute. B MaKcI,IMyMe cKopocrb rro rpl{rrrlerHbIM fllIHlIffM na -13 xrra/c

Megblrre, a B MlrHrrMyMe cKopocru o6el{x rpyrur oMHaKoBbL lloAo6soe rIoBeAeHI'Ie cKopoc'

rei renuesrrx quHLIfi na6nrofianocr E trpyrl{Mlt aBropaMI'I. Meppr'rnn [8] a l9a3--1950 rr.
TaKxe noaytgfl, qro KplrBbre rlfreBbrx crcopoctefi gMI,IccuoHHbIx KoMIIoHeHToB cHHrrIerH],Ix

u rpuurergorx flr.rHr{fi tonnafaror no Qase, Ho I{MeIor pa3Hble aMrIrIlIryI{bI. B uaxcuntyNe

cKopocrb rpriurerubrx rrrrHlrff Ha 15-15 rrr/c 6onture cKopocrll cuHrrlerHblx, a B M!{r:u-

,rry*e - ua 6-7 rr,,r/c. Xar.mHrc r{ Ap. [14] nonyuru{. rrro B $a3oBoM I,IHrepBiuIe 0,9-(1,6

cKopocrr{ r{3 Tp}r[rrerHrx nurufi ua 6 xna/c 6orrure cKopocTeft c}lHrrlerHblx ttu:H^uir, a B oc-

,alinux Qaeai - Ha I rr"r/c. Ha6nroAaercf, eule cneAyrcqaff I{HrepecHaq oco6euHocrb 3MI{c-

cIIoHHbrx reIIlIeBbIx JILIra{i y AG Peg..Kptaar ayqeBofr cKopocrl'I no op6uranrHoMy [eplIoqy

'r3 
cggrJrerHbtx Jrnrtrift [oKa3blBaer reHAerrIlurc cgBl{rarbcfl K 6oltee orpllqareJlbHblM 3Haqe-

rrr.rfM c lrarlrrJra 30-xroEos Eo Bp€Meru sarullx Ha6rrcgem{ii. [o4o6noe noBeEeHI{e rl y rpIIIIfler'
,ir* rrtr, [6-8, 14]. O6r,rcrenue sroro Ha6rmgarenbHoro OaKra AaHo Eoflpqyxor'l [12] ,

coulacHo KOTOpON{y CmHr K oTprIIIaTerIbHbrM CKOpOCTflM [onyqaercfl- u33A IIOcTerleHHoro

3anongel{utr a6cop6q{ortr{brx KoMrIoHeHT, Korqpble Ha6nroAanucb y rerlHeBblx ttuuvtit.

Hrr.reg r BU[y KaK gaHHbIe O nfleBbur CKOpoCTffx' TaK I'I BIIA npo$r'rnefi nO HaIrII'IM Ea-

OrlmgatenruuMMarepl{aJlaM,Mr'IcqHTaeM,rITocI'IHUIerHbIeI'ITpI4u'IerHbIerII'tHI'lEHelsos-
6yxqgarcrcr n ognofi u rofi xe qacrl,I clIcreMbl. CEBIr 11o cK6pocTf,M' pa3Hafl aMlnuTy[a

KpHBof, u ar,rg npoQurefr rpuuerHrx nurufr o6ycloBrMBalorcff HarIlIrMeM caMo[orJIoureHI'IrI

B III,IHI{trx g $oriuefi cre[eul{, qeM B cuHUIel'IIbIx [26).Ecnw 3ro raK, ro It3MeHeHHe npo$u'

11rI Tpl,rflrrerubrx JrLrHI,rfr c Qasofi o3Haqaer I{3MeHeHI{e c $aaoft crerleulI caMonouloureHfltr.

Acr.rrorruerprr rplrflrrernbrx intuir BbrpaxeHa s Hau6orInurefi creneun n Sasax fiocJle coeAI'IjIe-

lruff, B roropona M gse g4a 6nuxe r na6nrogarenm. B :rux Xe Oa3ax HaOIIIoAaeTcfl l,t [BofrHofr

npoSunr nrnuu HeI 4471. Ilosgnee MIII [oKaxeM, rlro B yKa3aHHbIxSarax ua6lrcAaercfl r'I

oAHa fl3 caM1rx Ht{3Kr,ix I{HTeHcHBHocrefi nuru.ri. 3ro ostraqaer, rITo crou ra3a' pacIIoJIoxeH'

g619 ffruXe K Ha6rlrctraTeIlrc, flOrfloltlarcT u3[yqeHue y[aneuHblx o6lacrefi A UaU6OIrUefi

cTeIIeHI{,
B raqeCrse rrtttt6ir, Aaloul?lx l1r$Opuaquro o 1rPI4xeHI'Iu ra3a B npoCTpaHCTBe' B [pI'IHUI{-

tre rlaEo paccMaTpl{BaTb c[HruIeTHbIe IIHHHII. Kpnuaa nyqeBoi cKopocrlI ]Ix cABI'lHyra IIo

rpase o.r.nocnTelrbuo xpuaoft nyvenoi cKopocTrI M :neegr,r raK1IM Xe o6pasorra, (aK tr KplIBafi
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Ta6nuqa 6

Jly,renue cKopocm rfidnf, uoxncoBaxtbrx olenrexror (rll/c)

o?ata
0,904
0,914
0,914
0,940
0,944
0,9'14
0,009
0,0s8
0,158
0,342
0,342
0,344
0,371
0,375
0,38s
0,38s
0,4t2
0,523
0,s2't
0,551
0,738
0,814
0,815
0,8s4
0,85 7
0,88 3
0,248

-8,4
-19,210,8
-10,1 t 0,3

-22,Q*.1,0
-20,3
-20,6 r 0,5

-24,2tL,8
-33,0r 1,1

-33,7 rL,3

-44,8
-22Jt6,8

-16,7 *3,4

-l'l ,9tI,6
-15,8 t 0,4

-25,7 to,s
-15,7+ 6,0

-18,8 i 4,3
_10,8

-7,4x4,4
-6,1
- 10,3

-12,9
-14,9* 0,3

- 13,4 t 0,1

-16,1r2,2
-14,9 ll,4
-24,6!l,l

-L6,2r1,0
-21,8 r I ,1
-16,410,8
-t7,6
-19,9 r 1,0

-20,4t0,7
-24,7 *.1,0

-32,5tL,7
-38,0 r0,4
-39,0r 15,9

- 16,5 t 1,5

-18,3 r0,4
-20,8 10,4

-16,5 r 1,5

-t7,5!1,3
-18,3 t 1,7

- 15,0 r 0,8

-11,1
-6,5 t 0,3

-7,0 t 0,8

-4,1 t 0,5

-9,6 t2,l
-17,7 !0,2
-16,110,8
-14,3r0,2
-14,5 r 0,6

-16,1r0,7
-24,0t1,6

-z+,t
-17,2
-20,9
-24,8
-21,7
-25,9

-34,6

*21,3
_15,0

-18,7
-17,4
-15,2
-15,0
-17,t
-14,8
_1 )

-6,6
-8,1
-7,7

-16,2

-1;
-14,8
-30,2

-t3,3
-28,8

-24J
-41,4
-32,7
-3s2

-zl,s
-t7,9
-16,6
-t8,2
-r4,7
- 18,8

-6,7
-12,4
-8,2
*6,2_

-13,1
-15,4
-16,1

-12,6t2,3 -6,8
-23,5t2,0 -22,3
-14,612,2 -11,8
-20,2*t,3 -21,1
-21,7 tt,6 -25,J
-23,4*1,8 -19,5
-29,0t4,1 -29,3
-32,110,1 -34,6
-35,4 r0,9 -41,t
-41,9t2,9 -53,9
-20,0t1,7 -26,3
-16,6 + 1,6 -22,6
-19 ,9 t 1,4 -27 ,8
-17,4!0,3 -24,L
-16,3 r0,5 -20,2
-I9,3t2,3 -25,0
- 15,6+ 0,s -16,7
-ls,Pr 1,8 -21,0
-7,8 j 1,0 0,9

-8,411,4 -2,8
-6,611,0 5,8

-8,4 t 9,9 -3,1
-15,3!2,4 2,8

-I5,7 !0,4 -9,4
-13,6x0,4 - 14,0

-14,8 10,6 -22,3
-15,5t0,4 -16;7
-26,3t2,0 -40,7

6anrlreporcrux nunufi. ClegonarelrHo, reJrr,reBbre fivltllrt4, BepoflTHee Bcero, TaKlKe He lrpe[-
cT aB rIfl IOT ABLIXe HI,te B TOpOTO K OM[oHeHTa C]'I CTe MLI.

Jluuuu uoHtBoaaHHbtx gneMeHToa. Pe:yrrrarrr H3MepeHr,rfl nyqeBbrx crcopocrefr ruuufr
eJIeMeHroB HeII, NIII, OIII u CIII rpe[craBrreEbr s ra6r. 6 u:rrap:'e.c.g,a_e.oirr.rrru.r*ro.
Tarc xarc .KpI{BbIe nyqeBblx crcopocrefi 3rI,Ix rpyfln flltrufi cosnajaror, 6rrna nocrpoeua s o6-
ulafl KpI'IBaff EIIfl Bcex 3rIeMeHToB, Koropa-E noKa3aHa Ha pI,Ic.8,d. ArrrururyAar,r3MeHeHr,rtr
nyueoofi cKopocrl'I y3Koro'KoM[oHeHra nr.trrl,t HeII\4686 orasaracr 6onrure, u [o3roMy
EAHHbIE EE I'I3MEPEHHfi HE BKJIIOqCHbI B O6UIYK} KPI,IBYIO, A [OKA3AHbI OTAEIIbHO S rA6ruIqC U HA
pr'r.c.8, e,

Jlyuenr,te cKopocrlr y3Koro KoMloueHra rrlrHun HeII).4686 nonyueHlr tro cr,rMMerpurrHoft
vacru npo$nnfl Ha[ yru[IpeHlleM. I,Isvepeure yuuaper-rnoft qacrrr ue [arro HagexHbrx pe3ynb-
raroB. Jlyuearte cKopocrl{ nl{Kepl,IHroBcrrx ruluufi HeII nonyuenrr co cpegHefi ouar, npo4r-
nx. Mero4'txy lI pe3ynbrarbl I,I3Mepenr.r.fi rrlllpoKoro KoMrroHeHru ,rofi Irr4lpg4 11au, npag-
CTAB}TM HI,IXE.

Eclu cpanuurr Ha6nrc4aeMble [ony[Mpr.rnr,r, npo$lur.I u nfreBbre cKopocrr.r ttaunit sne-
MeHroB HeII u NIII c uabnrogeHl'IflMl,I [pyrux aBropoB, ro rrepBoe, uro 6pocaerc.a B rJra3a,
3ro yMerlbIIreHI'Ie B HeCKoJIbKO pa3 flolyur{puldr,r r]uuuir B r,rHrepBane c 1974 no 1gg5 rr.,
r.e. MexAy HaOrIoAeHflflMIt XarIMHrca u [p. [1a] u Harrrr{Mr{. Jluima 3rlrx 3JreMeHroB, r{ oco-
6eHno nuuua HeIItr4686, uIv.IIra troflyruupr,rHy B HecKorrbKo cor Kr,rrroMerpoB B ceKyHAy B

noKa3blBalor Ha6nIoEeHHff Hntwac s 1982-1983 rr. [28] , Kpnrar nyuenofi cKopocrr{ sa6lrc-

I HeII NIII olll 3962 c\t 4641 Bce anelrortrr HeII4686(N)
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Pxc. 8. Peaynrmrbr l{3Mepeurrx fiyqeBbrx cr(opocrefi flo fllIHllf,M grIeMeHToB

a -HeII;6-NIII;6- OIII I3961 A; e-CIIIlv4641 L; d-HeII'NIII,OIII,
I 4686 (/v)

Qaru

CIII; e - Hell

AAeMoro HaMr{ y3Koro KoM[oHeHri nr.rruu HeII].4686 r.rnaeet aMrulllry[y I{ cEBI'Ir ro 0a3e
oTHocr,rrellbHo KpI,IBoft nyrcBofi' cKopocrllt M eeea[rt TaK]Ie Xe' KaK Kp]IBafl rto ltilHnt4

HeIItr4686 y Xar{.rHrca r.1 Ep. 3ror Qarr traer HaM HeKoropoe ocHoBaHI,Ie oroxtrecrBltrb

Ha6rIroEABxIyIoCff XaTIMHTCOM I,I Ep. nlIHI,Im C Ha6nm[aeMblM HaMI{ y3KlIM KoMloHeHroL;

3Haqr,rr, oror KoMrroHeHr rrlrHr,ur HeII).4686 B l,IHrepBane c 1962 flo 1974 r. 6bln crorlb Ilr{-

foK, rrro He 6bur Br,rEeH Ha6rlrcEaeMbrfi HaMLI rulapoKlIfi KoM[oHeHr. [I Herb3ff 6rIlo crcaea:r,
qro [po6urrb rIHHrrr,I [ByxKoM[oHeETHbfrt. Ectrt aro ttpaBl,r:rbuo, To oKa3blBaercfl, tITo KpI{Bafl

nyqeBbrx cKopocreft y3Koro KoMrIoHeHTa [oKa3r,rBaer reHEeHIII,Irc cEBI'Irarbc.E K orpl'IUarenb-

HbrM 3uaqeHl,rflM noclte Ha6[roEe]Mf, Xar.murca u Ap. ItrTo xe Kacaercff KpIlBofi nyrleBofi cKo-

pocTl{ IIO II4HWI4 NIII, tO flolyqeHHble HaMI'I aM[JII'ITyEa I'I Uo I'I3 3rofi KpI'IBoft npn1nuzurets'

,ro ,u*ra 111e, KaK y Meppunna [8] , Kpueaa nyqeBofi cKopocrrl las nr,rul,Ift Bcex ?IoHI43oBaHHbIx
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Puc. 9. Jlyueaue cKopocrl'I, [3MepeHHbIe rlo Jrr.rur.rf,Mrr r.roHl.r3oBaHHbrx MeraJrJroB (MII - cpeaura rprnaa)

Vp, xt4lc
JO

40 'q,t

-10

-20

-30

_$qh

{l
-45

404.f45

mc, t !' illJ:? i' i :t?ts"ir; T fsif,i,il',:: T 
n p 

",r", 
n ",, r r{H}r, M

srleMeHroB, KaK I'I KprBafi ysKoro KoM[oHeHra runr,ru HeII ].4686, tte HaxoEtrTc.E u auru$ase
c rcpuuofi ryterofi cKopocrlr M gsegErr. Mu c.MraeM, rrro srr,I ru4luu,nogo6uo y3Kr,rM 

"orno_HeHTaM Bolopo,qHblx I'I reflrleBblx nuPtuit, Toxe He npegcraBnffror ABI{xeHr,re BToporo KoMrro-
HEHTA CI,ICTEMbI,

Irunuu odnorcparuo uoHu3oeaHubtx Mertutfloe (Meraanotll). Bce ern ilw1uu BKrrrorregbls oEHY rpyIIIIy, TaK KaK He O6Hapyxenbr cr,rcreMarr,rqecK[e pa3[r,rq[.f, Mex,4y cKopocr.trMfi rro
rtwErtfiM pa3Hblx srIeMeHToB. Pesylrrarrr I,I3Mepeflr.rfi rrpegcraBJrearr s ra6[. 3 i wnnrc61siu-
pyrcrc.fi pnc.9. Cpegnee 3HarIeHI{e Harrurx EaHHbrx coorBercrByer -18,1 rvf c w"or"urjri",
c ,qaHHbIMI'I Apyr?Ix aBropoB [6--8, 10, 14] . IlonyveHfiafl Hawfious6ra rocrpoenrrfl clrflyco-
ugannnoir rcpurofi cocrasnret_2,4 xtrf c rr cpaBr{r.rMa c ee fiorryaMunrrygofi _^ 3,9 rcrra/c. 6ne-
EoBarerrbHo, Mbr He MoxeM 6utr yrepeHbr B cyurecrB oBaHHu peanbfioro r,r3Menefr[fl c op-6utalrnrtu [epI{oEoM rI}^IeBbIx cxopoctefi stux nunwfi. B raxorr,r clwae EaHHbre, c}rrrbgo
orJlI{r{arcIul{ecfl or cpeAHero 3Haqeflllfl, BeporrrEo, o6ycnonnenrr He op6uralbgblM ABT,IXSHH-eMr a Apyrr'rMr{ [poqeccaMfl, TaK KaK 3Haql,rreflbHo fipeBbrllJaror ouu6ry r{3MepeHr{fl.

3anpeu,lenuote fiuHuu, [aHnrre o Jr]^reBbrx cKopocrffx rro 3aflpeulegn"ru ir.rHr", [NeIII]),.3869 rE [OIII] ]\ 4363 rpr.rBoErrcr s ra6n. 3 ]r uorasanr, 
"u 

pr".-to. Arraurnrygrr ;r;;.'-
HIrfl cKopocreft o6erx nwnufi nplr6nu:utenbno oAr.rnaKoBbr, lr Kpr.rBbre coBuaAirroT no Saae.
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Cyulecrryer, oA,HaKo, clrcreMarrrqecKaf, pa3HHIIa -5 KM/c B cKopocrflx, I'I AaHHbIe ooe[x JII'F

sl.rfi uorcaganbr orAeJrbno. Taxofi xe xapaKTep LI3MeHeHLIff nyqeBblx crcopoctefi [o JIrHI'IflM

[olu I 4959 u 5007, nocxorrbKy ]r3-3a ux tranofr r,rHTeflcrIBIIoCTI,I [rIeBbIe cKopocll{ I'I3Me-

peHbr I1o MeHbueMy qllcIly cneKTporpaMM.
I,Iguenesue ryqeBbrx txopociefi w nun:afi OIII ). 4363 u [NeIII] I 3869 B rerleHue oF-

6utarrsoro fleprroAa c aMrrJr[rygofi. 6n]rsrofi K rIoJIfIerIHoit nautt' I,I co cpeEHI'IM 3HaqeH]IeM

24 x. ,f c, na6iroranocr Meppl.rnnorvr. Kpnarrc H3MeHeHl{f, 6ruu cgpnuyrn ua 0,p 1 8 otnocL

TeJrbHo Kpr,IBbrx BogopoEHbrxnurulft. Meppunnorur na6lrogaflocb I'I I'I3MeHeHI{e fl]ryeBblx cKopc-

crefi no nusl,Inna OIII ). 4959 u 5007. 3ro r{3Me}reHr.Ie, oAHaKo, 6rtlo neperyrflpfiblM c aM[n]-'

ryaoft 17 xrnr/c ll cperuILIM 3I{aqeHI'IeM 14 rrra/c [8, 10] ." 
Ha6trcAanruur.i Xur*nrcoM r{ Ap. [14] ilullrfl [OIII] I4363 guyxxotuuonenfira. Bonee

cwttnarit KoM[orreHT [oKa3brBaer I,I3MeHeHr.te nytenofi cKopocrl{ B rIpuUI{IIe raKoe xe, KaK

r{ BoAopoAnbre ltyntutl, Ilogo6Hrte xe npo$um lr IIoBe,qeHI'Ie nyuefi cxopocTu u y il\tltuw

tNetit]'I3869. CosceNa r.rgoe roBe4enlre Jrr{eBbrx crcopocrefi [ttsr,unvrh [OIU] I4959 t'r

jOOZ, bn, Toxe AByxKoMnoflerrrnbr, O6a xolrnoserTa B gHaqr.rtelrsofr crerlerll'I 6nen4up1'

loTcfl, t4 cKopocTb rcero npoQuJlfl Bo Bcex $aeax nonyraeTcff oK6no 20 rcvf c, t'e' 6augxofi

K CKOpOCTI'I qeflTpa Macc clIcTeMbI.

Xapartep usMeHeHLI.n nyqeBblx cropoctefi nunlrft [OIII] I 4363 r [NeIII] ]' 3869 no

Ha6lrcgeHrau Mepulla, Xat,Il,Iflrca il !lP,, a TaKxe }I IIo HaII]I'IM B npI{fiIII{[e o[Jdfi t4 ToT xe'

3ro ogHarlaet, qro lr3rll^Iarouprfi. ra, ,u.er fie orlenb HI'I3KyIo flrloTgocrb (rar< aro 6yget

[oKa3ago s oAHofi u3 cflegyloulux pa6ot), uTo6u ero ABI'IxeH]Ie KoppenllpoBaJlo c EBI{1eEE'

eM KoM[ogerrroB cr{cTeMu, Cganr uo $ase -0,04 3alpeqenflblx nunnia orHocHTeJlbHo Bo[o-

poEHbIx, re[]reBbrx tt runurt [onu3oBannbrx 3JIeMeHToB He orlenb 6onluroft. 9to gaer Hav

EeKoTopoe ocHoBafII,Ie npegllolaraTb, qTO Bce 1tepeql,1g11efiable rpyfi[bl nuruft aos6yxAaloTcg

fipr{Mepno s oEHoft n rofi xe qacrl'I cficreMbl.

3.5. Mercdurca u p$ylbrarbt u3MepeHun ltyveeoil cKopocru
ruupoKoeo Kor,tnoHeHra nuuuu He II |\ 4686

fIpU onncaHuil sMI,ICclIofl[IOro CneKTpa AG Peg MbI OTMeTI'IJII{,-qTo lrrl,Iporcufi rconruoHest

,rnri H.II ), 4686 6lengrpyerca rorlbKo 3M1lccuoggofi luHueft FeII )' 4670' Tax rcar osa

uru6a u HaxoEI,ITcfl n 
"p"urJkor[onenTa' 

ero Moxno cl{uraTb cro6ogautr oT 6neHE I'I lofl'
porru *orryp, 3ro lrocTpoen1ae ocyuecTBJIeHO Ha QOtOVTeTpI'IqecKoM KoMlJIeKce 1291

, Kpur*r*ofi actpo$reuueircoft o6cepBaropl'Iu. .[ra uocrpoegl{f, l(oflTypa Heo6xog,uuo oue'

Hr,ITb BeIMI{fly glyMa Qoroerurylrcuu a flacrKax, cno6ogHrtx ot a6cop6UuOHHbIx ttuntth'

Tarrarg ppccMarpr{BaeMoM r,trrrepBane Arrr,IrI .BoJIHHerraK[xyqacTKoB'urt ocro6ognnu

cfieKrpbr oi'ruyua Qotoeuynrcuu Qulrrpooagl,teM MeToAoM cKoIlb3flulero cpeg11ero lro ce-

*r, rOr"u*. OunrrpOraHngfi npOQnnr Ttvtqvru 6lm Hapucoaag I'I CpaBHelI C 3TI{M xe fIacTKoM

c[eKTpa cTalr[apTa o opuona M2lb ng sotorvretpruecKoro aTJlaca 3Be3AHbIX CIIeKTpoB

[20] .'S paccMarpr,rBaeMoM flacrKe creKrpa o OpuoHa 6rIl nocrpoeH Heroroprtfi nceBAoypo'

"ani 
, air6panrr're rorlK[ flepeceqen11fl cleK1pa c H]IM' Kolopble.Moxllo yBepeuno oroxgec:T'

BHrb B 
"rr*rp" 

AG Peg. gepea srn roqKg B C[eKrpe AG Peg 6un nocrpoeH KoHTyP rupo'

Koro KoMrro*r*ru n*r", HeU f 4686 rueroEor,r cunaftn'QyHKl${u, Ha puc' 11,4 noragan

vn.''o" c[eKTpa a opfloHa, a Ha pl{c. ll,6 - npu6nusrrenr.g-Jo, xe ylacToK cIIeKTPa

i,C frg, gaurriaen,fi uuapoxuru KoMrIoHeHroM rIlrHl{I{ HeII }. 4686' Ila6oparop'afl AnI4Ha

sorrHrr-Hell I 4686 n ruacrura6 creKrpa Ha pllcyHKllx 6rrnu-onpegelleHbl Ilptt IIoMoIIIE I',I3Me'

penr.rfi ysroro KoMrrouenra grofi rrruytrltr 14 lwtmwi HeI ), 4713 Ha ocul{JIJIOCKO[rueCKOM KOM'

flapaTope. Jlyrerrre cKopocTII IIo UI4pOKOMy KOMIIoHeHT [oflytleHbl ItrMepeHI'IeM cpeguei'

uacrn npo6lgrs. K coxanerulo, 11o gtofi l\aeroEuKe tror1yqll:rl,tcb [PIleMJIeMbIe-pe3yIIbrarbI

rorrbKo AJrf ruecrlr r{3 Bcex crreKrporpaMM c,qucuepcuel ? fl"*'HesosNloxHo 
6uno npuao'

xr{Tb gTy MeroIFKy K CrreKTporpaMMaM C Ercfiepcuefi l7 A/r'ru' rar I(aK oIIa HaMHOTO OrJlIlq-

Ha or Alrcflepcu,n c[eKrpa o bprOru, Koropatr B AaHHoM ,rldcrKe B cpetrHeM 4,5 ,A/rurrvr'

Ilkpoxnfr *on no""r, n*i^, Helltr4686 no cneKTporpaMMaM c tr$cnepcrefi l7 ,q/rut'r Hg-

&



Vv,xnlc Puc. I l. CpaaHenre yqacrKoB c[eKTpa s6nl,rgr nfiHr,rtl
HeII

a - Ww, o Ori; 6 - grx AG Peg

Pnc. 12. Jlyrear.re cKopocrr{, [3MepeHHLre rro u]t-
poKoMy KoMnoHeHry lnnxN HeII I 4686 (B)

JO

20

/0
0

-/0
-20
-J0

-*o
-50
-60

-4.f 4,04,t0
Qaea

MepffJrcsflpfMoHa KoM[aparope I1o cpeAHe; qacrr.r [poouJrfl, TaK KaK [pr,rraKoirpycnepcnu
oH IloMeulaercf, Ha 3KpaHe ocqunflorpa$a. B 3ToM cnlqae HeKoropa.fl qacrb r.r3 pe3yrrbraroB
Toxe oKa3arlacb HenplIeMrleMofi.-OEHaKo xoporurle pe3ynbrarbr cornacyrorc{ c r{3Mepe6rrfl-
MLI cileKTporpaMM c Ar.rcllepclrefi 9 A/rrrr,r.

Bce ynepeaHble I43MepeHI{s flpe[craBrrerrbr B Ta6[, 3 II noragaHr,r Ha pr{c. 12, Otwar,rca us-
MEPCIII,I'I ]f}^IEBOfi CKOPOCTI{ IIHHI{I,I I1O O6EI,IM METOAI,IKAM HC IIPEBI,IUAET.T2O rc.MIC.
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3,6, Hnrepnp eruqun nyqeebtx crcopo creil
u onpedeneuue gneilenrol opduru cucreMbt

B ra6r, 7 uprrogarcff grreMenTbr crreKTpocKorluqecrcot op6utu, uorryqerlflble no rcpuaofi
rrfreBbrx crcopocrefi rcaxgofr I43 rpyml nunuir. Bo otopoft KorIoHKe ra6Jltlutt flpeAcraBrlena
pa3nlrrla Ag, na Koropyrc Kax,qafl Kpr.rBafl 3ala3gbrBaer orHocI,ITerIbHo xpuaofi nyleaofr cxo-
pocru M 3Be3gbr. flocxomrcy BcroEy e = 0, crcopocrl,I Bcex gJIeMeI{ToB coo1BercrBylor Kpyrc-
aofi op6ure. 3Ha.reflus u o y 6ofiblrt,tncrBa Kpr{Bbx 6nuercr,I K cKopocrl{ IIeHTpa Macc cucre-
Mbr, olpeAeJlennoft llg rcpuaofr M sae:gu. 3tl,t gna,{enus s 6onruefr cretteHu ornI,IrIHbI TorL-

Ko grrfl ,lulvwr IOIII] 14363 LI rpl,ilnernb:x nunufi HeI. To,IHo a anruSase, n npegenax ourue-
Kr,r, c Kpr,rBoft M sseggrr HaxoAr,rrcf, Kpr,rBafl rrrllpoKoro KoMloHeHTa IrvIHuw Hel]tr4686, r
Mbr cqI{TaeM,rrrolrMeHHo gTa Kpr.IBaff orpaxaer op6rtaruroe EBLIxeH}Ie BToporo KoMltoHeH-
-t clrcreMbr, 3naqenue u e 3tofr xprnoft orflxqaercfl na 2,3 xrur/c or 3naqefluff rpunofi M
3Be3gbr, Ho pa3ur,rua Bo3nrrKaer, BepoflTnee Bcero, I,I3-3a 6oree Hlgxofi toqrlocut It3MepeHI,Is

cABr,rroB ntlauu HeII).4686 (.8) . Ha ocrroBanr,rlr ororo Mbr Ilpe,qrloJlaraeM, qro BTopofi rcovuc-
HeflT clrcreMrr na6nrcgaercfi H Blul,rpoKr.rxSMI,rcc[oIIHbIxKoMrIoHeHTax 6anrvrepoBcKl{x ttlt-
rufi, noc(orbKy r{x npo$u.nu orrenb rloxoxu u \onyrnupunbl ortenb 6lllgrcu r upoQunrc u
ronyilfiplrne ru[poKoro KoMrroHeHTa nunrau HeII].4686. IIpo$u[[I Bcex stux lunNfi oqess

tloxoxu ra npoQunr nuHufi saes4 BonnQ-Pafie.
Harl.rqfie Kpr.rBbrx JryqeBbrx cropocrefi o6oux rounonenToB faunofi cucreMbl [aer Bos-

Moxnocrb trofl]^rt,rrb lrx Maccbr, ecrrrt r,rgBecrefl HaKrIofl op6lrrrt i . I{5 Qororpa6uqecKllx Ea-

6lrogenufr 12, 3, 31-381 lrsaecrHo, qro AG Peg He flBrrfrercfl satlvreflHofi cucterroi, T.e.

flerrb3fl orrpe[efl]rrb HaKrroH op6nru us xpr,ruofi 6recrca. 3gecr nart AiIrrlI HeKoropyro upr6nr'
3nTeJrb6yro oUeHKy HaKJroHa cJIeEyrouII{M cnoco6ovr. Eoapuyr [11] npegnoJlaraeT, rITO [ri-
suu Meranroa II aoe6yxgarorc.f, B aruoc$epe M saeegrt nog geficraueM I,I3rIytIeHI'Ifl ropsqe-

ro KoMfloflegTa, r.e. o6racrr, r43nyqarcruaff eTLt .l.t4trtu4, - oEHa rs uonycQep M sreegu. IIpa
op6rtanrHona EBr,rxeHr{H opr{enTaur.rfl srofi nonycQepbl orHocLITeJIbHo Ha6rlrcEareJlr Merlffer-

eff, yt B pe3ylbrare 6yAet uessrbcfl qactb BuEr{Moro A}IcKa 3Be3EbI, I,I3nflarcuafl iluHfin
Meraflflos IL 3ra uacrr 6y4er MaKcr,rMaJ]baofi s coeEI,IHerILII{, Kor[a ropawrfi KoMrIorIeIIT Ha'

xo[r.rtcf, 6nuxe r Ha6lrcgateilto, t4 Mr{Hr{MarlbHofr a gpyrorvr coeEI'IHeHI'ru. Coorsetctser:-
Hurvr o6pasoM Eorrxna Menrrbcfl r{ r{HTencr.rBnocrb sMl{ccuorrlbrx tunuir Metutlos II, ecna
gro rrpetruofloxeHr,re rrpaBlrrrbrlo. 3asfic[ruoclr cyMMbr [oroKoB u3ltqeflufr B rIecKoJIbKlI:{

t{3 3THx Jrr,rHr.Ifi or $asu uorca:ama Ha puc. 13. Ha p}IcyHKe BuIlHo, tITo KpfiBaff cLIHycoI,IAarI[.'

sa u uo4o6no rpunofi 6lecra 3a[a3gbrBaer B lrpeleJle Earr[Ix oruu6ox Ea uerBeprb rlep]IoE.a

ol.irocr{TeJrbHo rcpuaofr lyrenofr cKopocrr{ M saesgu, T.e, I.I3MeHe}I[e rloroKoB I,I3nyaIeH]I.;I

B rrr.rrrr,rflx Merarrrtos II cornacyetc.fl c 3Tr.rM rlpegflonoxerrueu. B raKoM cnflae coorHolrlenue
Ec?oKoB B MarccuMyMe. r,r Mlrnr,rMyMe rpuroft Aonxflo 6rrrr parHo coorrloureflilto qacrei sr--

Iilr{Moro ,qrrcKa, I{3Jryqapq}rx nuguu Meta:rnog II coorBercrBenno s o6onx coeA}rnen}Iax.

Ta6nuqa 7

9nerreutt cneKrpocKomtuecrofi op6xrtl'
nonyqelrHbre rro pasJtltttttbtM rpynnau nunrfi

u o, r<!"r/c

HI
Hel I
He3 I
lloHrr
FIe II 4686 (1[)

lorrrl 4363

INeIII] 3858
He II4686 (a )

o,P38o
0,3't5
0,396
0,37 6
0,400
0,33s
0,334
0,503

-18,6
."17 

"0
-10,4
*L6,7

- 18,0

-22,8
-17,2
-20,7

)1 A

9,0
15,6
19,2
27,4
24,1
24,9
31 ,8

0

0
0

0

0

0
0
0
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F.fi-12,rylfemz'a

- 0,5 0,0 0,5 l,o
6aso

P,rc. 13. lIgMeHeH[e cyMMapuoro rroroKa r.r3nyqeur.t, orn[Hr.ril
nnoa MII c Sa:ofi op6utaarroro ABr{xeur{s

CootHorueHne grux qacrefi 3aBr,rcr,rr rorlbKo or HaKrroHa op6uru. llg gaunrx Ha6nrcgenufi
nonyqaeTcfl, qTo oTHorrreHr{fl MaKcrlrM:IJrbHoro I,I Mr,rHuMarrbr{oro 3HaqeHufi rprnoft -6-?, qro
coorBercrByer yrlry HaKrIoHa op6uru -70" 6ee yrrera troreMnenlrfl K Kparo AucKa H B rrpeA-

lofloxenr,I]r,qro3Be3Eac$epnuecraa. 3ro coorno[Ienr.re corrracyerc.fl c pe3yrrbrarorr,r Eoap-
uyxa [11].

Ouenr cyuecrBen errle Borlpoc, otHocaurftcr r o6tscHeEI,IIo MogeJrbro EaHHbrx rrfreBbrx
cropocteft lnnr4vt Meraanoa II. IIpr flpeAcraBrren]rr.r EaHHbrx Mbr rlpegrroJroxvrrrrr, qro aKo-
pocrb rre Menflercfl rro trprrmne op6uranrnoro EBr{xenr{fl, r{To corlacyetcs c 6omrueft qacrrrc
na6nwgenwft Epyr[x aBropoB [6, 7, 10] . Ecnr.r pa4rryc M oaesgrr cocraBnffer rlpr.rMepno
l00Ro, Benurrrna, flopMaJrbnafl ErIfl 3Be3Abr III, II rcnaccoB cBerr,rMocrr,r, [pr{ Haxrone op6r,r-
rrr ^70o [oflyqaerc.fi, vro o6nacrr, r,r3Jrfrapulafl rrfiHfiw Metarloe II, a npocrpancrBe Haxo"
gt,trcfl orrenb 6[Eero K qerrrpy Macc crdcreMbr, c qeM corlacyercf, r{ cpeAnee 3narrenue []^{e-
Bbrx cKopocrei ornx nwnnir -18,1 rrrr/c. Jlyveaaa cKopocrr, TaKxe He MenflJracb 6rr a reqenr4e
op6uramnoro nepuoAa, ecJrr,r cyulecrByer cnnxporlw3a\ill Mex,qy op6rtamnuu ABuxeHHCili
r,r oceBbrM Bpaulenr,reM M gseggrr. I,Icnomsya rpr.rnarbre rraMr,r BerrurmHu P = 82Od uRuB =
= 100Ro, floflyqaeM cKopoctb oceBoro aparqenux u sini = 6,2 xvf c - Berruqr,rta, upueiurru-
Maf, EIfl rr.rranroB xracca M, Tarupr o6paaovr, MbI oqr.rraeM, rrro rrpurrflTafl. Haviu MoAeJrb

o6tacnxet AaEHbIe o JI)^IeBbIx cKopocrflx, flocKolrbKy rpyAgo yrBepxAarb, rlto roqKLI Ha
puc. 9, curlbrro orrllqarcu1uecr or cpeAnero 3Haqenr.rf,, o6ycloBlenu op6utamHbrM ABr,rxe-
HI,IeM r{Jrr,I oceBbrM Bparrlenr,reM M oaeogrr" 1[To racaetcs 6onee toqHoro ofipegerrenu$ paqfiyaa
M eaeogrr, ro gro Henb3fl c4errarb c nonrourio TaKIix paccyxlenuit r,Is Aarlnbrx o Jrl^{enbrx
cKopocrflx nwtwit Metanlos II, rar< KaK He [o3Borrfler roqHocrb r{3Mepenr.lf,.

3Eecr geo6xoEr,rMo orMerr.r?b errle cneAyrouqee. llpr.r paccMorperrr.rra Bolpoca 06 r4cKax*
nrul rpnaofi nyueaofi cKopocrlr M gseaArr oceBbrM BparUeHr.reM Mbr 3aKrrrcqur[], vto M-cnextp
I{3rl}^raercs BceM B[,qr{MbrM EI4cKoM 3Be3,qbr. flonyraercn, qTo otrHoff u rofi xe qaetbro Er{cKa
oA,HoBpeMeHHo LI3rI]^IaK)Tcfr yaK cfleKrp rrna M. TAK LI sMllcc]IoHHbre ilv]rwu MeraJllroe II.
Cuertp norJlorrlenl,Iff Tuna M l{3rrf{aercfl atrvrocdrepoft 3Be3gbr, a oMr,rcc}ronnbre nuflr{[ MeraJr.
noa roa6yxgaotcfl B Bepxnr.tx crlof,x arMoc$epu areagul, T.e. B ee xpouoc$epe. Huarox n
I0guH [18] [oKa3arr[, qro r,r3fifrenr.re ropflqero KoMrroHeHTa B[orrne gocraroqHo Ms ta!
Mernoro fiarpeBa Bepxfir,rx cJroeB arMocQepu M 3Be3gbr. Ias n atux crroflx rrorrtouaer Sdnt-
uryrc qacrb oneprru{ Ll3rlyrreflr.rfl, Koropoe trorlaAaer Ea M lseg[y, B pe3yfibrare qero Bo361.x..
AaIOlCs sMr,rCClrOHHbre flkrfil/lJ4.. HercOtOpax qacTb gHepruu, o[HaKo, EocTr,rraeT +oToc+r.ri].i.r.,
HarpeBaer ee, u M-cflerrp coorBercrsernofi rracrl,I BIitII[Moro ElrcKa cranoBlrrcf, 6onee 1:,tr.t',.

HI{M.

B ra6r, 8 npraogrrcff nonfrennbre rraMu erreMenTbr cfleKTpocKo[r.tqecK[x op6ur oSonx
KoMrroHeHroB cr{creMbr AG Peg lrpn rroMorqu replroEa 8204. B aroft ra6rnrle.4 ogna,{aer
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P ,,820d

e=0
uo = -18,4 t 0,7 rnr/c
Kl =5,2 t 0,3 xna/c

Ka =31,8 x L,2 xwlc
i -700

ilttA'* 4,3 Ms
mt B'x 0,7 Mo
A =2,932 a.e.

la=Q,412a.e,
As =2,520 a.e.

r ,q =7,576 a.e.

r 'B =0,652 a.e.

Ta6nuqa 8

Ilo,nyuermre gJreMelrbr op6nrbr
4aa o6oux KoMnoHeHToB AG Peg

pacc?ofirue Mex[y KoMrroHeHraMr{ (paEryc
orHocrrreJrbHofi op6firbr crry7jlfr|(t<a), AA n
AB - paccroflHufl UeHTpoB KaxEoro KoMIIG
HeHTa Ao IIOHIPa MaCc c[cTeMb\tatl tp -
cpe$fltrre pawrycbt noJrocrefi Poura xounouep
ToB. Ilplr cEenaHHoM HaMn npe4roloxeHr{E
o Ha6[roEeHm op6uranbHoro'ipuxemrr o6oux
KOMIIOHEHTOB OCTAETCE OTKPbITbIM EIIIE BOIT.
poc, orHocffuurfics K lrHTep[peTarlu]r ocTurh
HbD( ryqeBbrx cKopocrefi (prc. 14) , Vlwen s
BLIry I'IX Qasoaue cpufl.r orHocr.rTeJrbHo Kpr{-
Bofi flyqeBoft cKopocru M stesgpl, Mbr Eo[y-
cKaeM, qTo Bce 9III Kpr{BbIe O6ycnoBneHba
puxeHl{eM ra3a, roropufi Apr{xeTcf, K

Ha6rrroAarerrrc o $astrx 0,10-0,15, 3ur',r Eonyqex[eM o6brcHffercf Ha6rrnAaeMoe oaMo-
UOINOIJIEItr,IE B BOAOPOIEIbIX I{ NEJtriEBbD( TI}IHITfrX, A TAKXE TOT OAKT, trTO NYqEBbIE CKOPQCIH

3ilIpeulelrHbrx rll{Hufi MeHsroTcfi B rrpwils{Ile TaKr{M xe o6pa3oM, KaK r{ cKopocru ocTaJrbHbr}:
fltlHtlit. Cropocrr B HaIIpaBJIeHr{I{ puxeHuff ra3a, Bepof,THee B@rO, MeHreTcfi, KaK oTo
noKa3brBaror aMrurr.rTygu KprrBbrx JI) reBbrx cKopocTefi. Bosr4orcrocrb onpeAemrrb ero
MecroHaxoxgeHl{e B cHcTeMe HaM MoxeT AaTb xal}aKTep usMeHeHIIf, HHTeHoIBHoCreft cuerr-
parrbHbrx Jtrrrtr{fi c op6uTarrbHbrM [epr{oEoM.

Aaropn Bbrporaror rny6oKyro 6narogapuocrb aKag. A.A. EoapuyKy 3a nocraHoBKy 3aEa-
qI{ I{ pyKoBoAcrBo 3rofi pa6orofi.

Yv,Xnlc

-t0

-+o

-rr0

4t
Qa.za

20

t0
-6rtt--4r

Pxc. 14. O6uaa xapnrHa t,t3MeHeHrfl 4yqeBrrx cxopocrefi c
nepuogoM op6uranrnoro garxeHna 8 20'
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Arropu raKxe Bbrpaxaror 6naroEapuocrb upoQ. E.X. Konaueny ceKuur.i "AcrpoHoMr.rx"
Fonrapcroft AH sa xopoluyo BosMox(Hocrb rronyqexr.rr Ha6nroAareflbHoro Marepr{rua fi ero
o6pa6orxr c uerlblo Bblrltacrtenufl rryqeBbrx crcopocrefr s Hau{ouarluofi acrpouol,u.r.recrofr
o6cepraropu[: "PoxeH".

Brtpaxaeu bnarogapnocrr I0.8. IlarofiescrcoMy r.r ero corpyAHr.rKaM rr3 rpyrrrbr Marnrrr-
llo-neKyrlfipnbrx 3Be3A CAO ga rtoryqefllre na6nrcgarenrnoro Marepr{ana Ha ETA.

C,il{taeM cBoLIM AorrroM Bbrpa3}rrb 6rarogapnocrr A.I. Illep6arcony 3a KoncyJrbraur{rc r{
noJle3nbre coBetbr lro l{3Mepetr,rrc [r{poKoro KoMloHeHTa rrutlr.wrl FIeII}.4686, a raKxe B.IL Ma
JIaHyilreHKo 3a cocraBJrenr{e [porpaMMbr A,ra flocrpoeflr{fl Korrrypa orofi [rr4nuvr.

Arropu [pr{3nareJrbnu II.H. Togopouoi (Haqnonamnaa o6cepraropua "Poxen" Eo[-
napcrofi AH) sa ttoMoulb a pa6ore c fiporpaMMofr pnn pacuera creKrpocKoruuecxofr op6nrrr.

.[exa6pr, 1990 r.
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vAK 524,333.3 + 524.3-54

' OOTOMETPHqECKI{E nEPI,IO.Ubt B CHCTEME AG peg

T.C. Eensxnna, 8.8.. IlpoxoQreua

Merogarur .[Nt'lrsra n JIalpnepa-KuIIMaHa npoBeAeg qacro:mufi arranlzrg VuB QororrlerpuuecKr{x H1-
6nrrgeuufi AG Peg no 2'19 s KaxEoM p.f,Ay, [onyqeunrx a Kprrrrly s 1962-1967 ra 1980-1989 rr. B pe

lrjBffSrrl;Pjflorf,on.a.r.HBl 
Berlrqr.rHa $oronrerpruecKoro neplroAa rr cBeroBoe ypaaaenue MIN =

BsFMTaHHe cpellnttx Kpt{Bbrx 6necra c 812-Elresnrrr.,r [epr{ogoM r.rs na6nrogennfi u uqcrornrrfi auanm
aHoBB o6pa3oBitnaoto Maccr.rBa AaHHbD( rro3BoJn{rr HafiTr.r EBa nep}toga, paBHbre 265dx5d tt 227d$d,
fleptutfi rr trnx upucyrcrByer rlpel{MyrqecrBexno s / - u R-nonocax, i nropon - s V- u B-nonocax, Cgera-
Iro llpeAllofioxefine, qTo uafigennrte ilepl{oEbl fiBJIfrcTcf, [ep[oAaMI{ oceBoro BpaIIIeru{, xolloAlloto I,l ro-
pfqelo KoMIIoHerIIoB cooTBeTcTBeHHO.

AcrHxpoxnoctu BpaIrIeHI.If, KoMnoneHToB paccMarpr{BaeMofi gaotnofi crlcreMbr Bbr3brBaer cMeulenrr€
TepMl.rHaropa ro (toroc@epe xoJloEHorrc fl{raHTa co cKopocr6ro 12-6 xvrlc, Sra cxopocrr onrgxa uo ge-
IIuIluHe K 3ByKoBofi cKopocTl.l, qTo [aeT ocgoBague EJL paccMoTpeHHf, pa[Hall]to]IHo-MexaErrqecKoro cr.rH-
xpoglI3Ma KaK Bo3MoxHoto ilcroqHllKa HepaAr.fiul6Hblx tlynEcaqufi n aruocoepe IurtHTa_. Ha uesrtcoroL,r
ypoBHe 3HaqlMocrll nafiAexu raKxe EBa nepr{oEa r{epaAr{iutbHbrx xoreoasnli i\dl u 9,d9, cyuecrgosas-
rut.tx Ha rruTepBane 1 I 00 tuefi.

PHOTOMETRICAL PERIODS OF THE AG Peg SySfBU, by T.S. Belyakina, V.V. Prokofieva. Ttn
frequency analysis of lhe V and .B photometrical observations of AG Peg (279 in each observational run)
crbtained at the Crimean Astrophysical Observptory in 1962-7967 and 1980-1989 was carried out by
using Deeming and Laflel-KinryFnn technique. As a result the valucs of photometricai pcriod and light
equation MIN-JD2438198*+ 812-E have been determined with high level of probability.

The subtraction of mean light curves with 812 day period from the observational data and the frequency
a.nalysis of the thus formed data file allowed to find two periods, equal to 265t5 and 227x5 days.Tle
first is present pdmarily in I and R bands, the latter - in Z and I bands. It is supposed than the founl
lreriods are in fact the periods of axial rotation of the cool and hot components respectively.

The asytrchronous rotation of the components in the binary system under investi,qationis responsibb
{br the termlnator motion along the cool giant photosphere with 12+6 km/s velocity, This value is close
to that of the sound, thus providing a possibility to consider the radiation-mcchanical synchronism as
a source of non-radial pulsations,in the giant envelope. In the time interyal of lf 00 days two periods of
non-radial pulsations 10d7 and gdghavebeen found. 

.

AG Peg fiIrlir{ercfl ognoii r43 Har{6olee r,!3Becrnbix fiepeMeHnbrx sBe3E. .Uoflroe BpeMfi ee
oTHOCrrJrr{ K rpyfiIle cr,rM6r,roT[qecKlrx, Ho B IIocJleA,fieM, rreTBepToM u3p:afiwu O6uero rcata-
rrora nepeMeHHbrx,3Be3A [lJ AGPesBKrrrcqeHa B rpyffry Hos],lx c 'oco6o MeEIreHHbrM pa]
nnruervr (hIC).

flepeueHcan Ac,craroqrlo spKa; B l/-ruonoce flp\e 9m, qro no3Bo[[rro BbrrroJrrflTb MEorG
I,It('IL'HHbIE PA3HOO6PA3HbIE I,TCCJIEEOBAHU$. B TEqEHI,IE HECKOJIbKI,D( EEC8TKOB NET. B PC3YIIbTIF
Te ycTaIIoB[eHo, rITo AG Peg flBIIfleTcf, ABofiHofi, K9MIIgEg[IT]1 KOTopofi - xonoggblft r]IraHT
h{2"3III" ropttuutit, KJlaccu6rruupyervrlfi KaK 3B{i3Ea Bonr&-Faire,l,I rasoBaff cocraaJrf,rorrlafi"
OpSuranrruft nepuog, corJlacro Kpr.Ilofli Jr)^reBbrx. cKopocteft, 6nrsor r 800 guar,a. Yron na
rc.naaa ap1utbr K flyqy 3peHufl MeHbrrre 90" . llrs KparKocru Mbr He rrpr{BoA,rrM sEacb cll!ts
o\-rrr: rlllteparypEr, orcbrrras r.rnlepecyrlujl{xcrl K o63opaM Boapuyra [2] r.r Kerrrom [3i "

(DotonaerpuvecKoe rloBepenlre AG Peg tpocnexeHo Ha [porflxeflr,ru florrrr,r 17$ rct. Vy
r*ectHo, rrro oKoJro 1855 r.6necr ee Bo3poo fia3mt4 3arervr rii(leJie llJ70 r, ilar{arr MeElIeHHo
(1r^rla6eBarb. 9rot npoqecc [poEorrxaercfi. u E Hacroffulee BpeMtr [4-61 . Hagrnaa c 1930-x
rojloB Ha QoHe o6ulero flaEeHr,rf, 6recxa rrof,Br,rflrrcb BorrHoo6pa3Ebre Korre6aHr.ra c aMlq]IT]L
I{ofi HecKonbKo [ecffTbD( sBesgnofi Berrrqrnll'rr xapaKTepHbrM BpeMeneu oxono 8OOpreft., Onr ,

xopouo Br,rErrbr Ha oolorpaoFrecKofi Kpr{Boft 6necxa, oxBaTbrBarolueft nepnog c 1928 no
1981 r. [4] , B nacrorrqee BpeMtr ycr'anoBleHo, qro 8OGAHeBHbre Korle6an[fl cBfl3anbr c
opdrtamrrtu ,qBr,rxeHr,reM KoMloIreHToB cr{greMbr. O6ycnoaneHbr onr{ TeM, qro rloJrycQepa
)ir)JroErroro KoMrroHeHTa, o6parueHHafl K ropsqeMy, lrMeeT 6olee srrcor[e teMlepaTypy E

cBeTr,rMocTb IIo cpaBHerrI,IK, c flpoT}rBolloflorcrofi [2] .

Ha6nrcEenus rroKa3brBaror, q?o cKopocrb o6uero r.aqe*uff 6necra AG Peg lr aMrlnr{TyArd
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ftrc. 1. IlepuoAorpaMMbr B r{HTepBiure qacror, coorBercrByou.u{xflepuogarrro'r550ao 1000 EHefi, nony.
qeHHBre MeroEoM Jla$lepa-KuuMaHa, E r.s V - u B-aenil,tur AG Peg

KoJIe6aHI4fi 3aBI{c.trT or ArII{Hbr BorIHbr rrolocbr IIpoIIycKaHl,Ifl, B xoporxoBonHoBofi o1ilaoTld
oHLI 6olbrue IIo cpaBHeHr,IIo c Arrr.rHHoBorlHoBofr, Co apenreHeru Bo Bcex flolocax [po[ycKaHr{ff
aMlrrlttryAbi Kotle6aHu[ Bo3pacraroT [5, 6 j " [Iecroxnrre Bbrr{r4crreEufl [oKa3brBaroT, qro 3Tor
:r|$ercr oiiycnoBneH o6utnu [aEeHr{eM 6lecxa AG Peg.

HeogHorcparno AeTIaJII{cb [olbrTKu olpeAerrr{Tb Beflr,rqnny trepflol(a ua6lrcgaerraux Korre-
6aHuii 6lecxa. ts pesyttrare 6brrtl,t floJr]^regbr BeJrrrquHbr, rraxoAffulr,recfl B fipeAerrax or 733 ao
827 pneh 14,7-91. Hau6onee ocrloBarerlbnbre orpenenenr,rfl c[erranbr Oepnu [8] r Ilytap-
grou [9] , [or)^II,IBrrr]IMu Benuq[Hbr fleprloAa 816,d5 u 8l3d coorBercrBerrno. OEHaKo y
o6o[x aBTopos 6tuu pa3nopognbre SororvrerpruecKr.re p.EEbr, coAepxaq[e y OepHr 89 Ha-
6nrcEesuii, a y Ilyrapgra 165.

Mu peurlrnr raKxe [poBecrr,r qacrornbtit anaruz, ocnoBbrBaflcb roJ]bKo Ha co6crBennbrx
UBV'n UBYRI-na1nIoAeHlIflx, Bbrrlorrlernbrx B KpbrMy s 1962-1967 u s 1980-1989 rr.
[6, 101. flepnuft pflA cocro]rr us 89 Ha6xrcAegri, a nropofr - ug 190. Tarru o6pasorvr,
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Puc. 2. CsoAHbIe Kp[BbIe 6necra AG Peg, nocrpoeHHue c 812-EneBHbrM nepuoAoM rrocle yr{era rpeHAa
c - na6nrcgexif,. 1962-t961 ff,i 6 - 1980-1989 rr.

oHt{ oxBaTblBarcr }InTepBilJr oKono 30 ner c nepepbrtsoM 13 ner. O6a paAa 6run caegenu no
Bo3Mo)Kgocrlr rc egrrofi qreroaofi crrcreMe. YTo.rEeHrr UBVRI-seilLrufiHbr 3BesA cpaBlrenr.rfl

[6] ' OgHaxo [IsMeHeHlIe aMrnLITyAbr rcone6anufi 3a?pygflfler o6begr.rnerrlle orr4x EByx pfiEoE
{1962-1967 u 1980-1989 rr.) a oguH.3a ourory Mbr B3arrnHa6rrogenr.{.ss Z-nonoCe, rge
geQoprvraqrt KpI{Bofi 6recrca HeBeJII{Ka, [ocKonbKy r{3Menenue cpegHeri aMflrr]rrygbr oKoJrc)
0,'1, Bennurnrr.B noxagiurr.r HecKoJrbro 66nrrurir a$$exr ngriHenu, aMflnr.rrygbr, a [/-
CI{IIbHbIE OTJI I,HI,Iff .

llonyuennue gpa V u B paga 6rmr [poaHaflr.rsr{poBa}rbr MerogaMr,r fiuruxra.u
Jla$nepa-IQ.rHuana. TpeHgrr, o6ycnonrernbre o6qrrM [a,qeHHeM 6necxa, 6rur y6panbr uo-
JIHHoMoM rpetreft crenenr.

Ha puc. I up-egcrarneHu Qparrraearbr rlep[o.qorpaMM, geMoHcrpupyrcu]re flpucyrcrBr.r€
repl{oEa P = 812" !. 2u s pagax V- u B-nadnrc$esrft. 9ror u€puog rro BeJrrltune [paKT[qecKr.r
coBllaAaer c ollpeAelleHuervr Iyrapgra [9] ,

Mouenrrr MaKcLIMyMoB rI MI{HI{MyMor rpuaoft 6necrca AGPegolpeAerre[rbr HaM]r KaK

min = JD 2438198d e2) + 8t2dfl,
max = JD 2438652d (t2\ + 8t2dE.

Ha ocnose 3TI{x grIeMeHToB rraMr{ 6uru npoanalr.I3r,rpoBanbr prgtr rpororpaQnuecrcux na.
6lpAerufi AG Peg, Harlaro KoropbD( ornoclrrcff r 1928 r. OqeHKa r*,rorureHroa Hau6olee qer-
Kr.rx MaKclrMyMoB H.Mr{HuMyMoB rcprnofi 6necrca r6tna cAerara no rpaSrry, [pr.rBeI{eHHoMy
B [4]. Mot"restrt MaKcI{MyMoB xopouo ygoB.lrerBoptrror naftEennbrM HaMr{ oJreMeHTaM,
Mr.rHuMyMbr - r{ecKolrbKo xyxe.
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Eolruyrc TpyA,Hocrb npr.r lpoBeAeunr,r qacrorfloro aHalrr.r3a AaHHbrx AG peg [peEcraBrrfler
cutrllaafl, cKBaxHocrb pgtron na6rnoiletilfr, o6yclonnennafl HeBl,r,qr,rMocrbro 3Be3Ebr B TeqeHHe
fioflyroAa, a TaKxe ofl[goctrro QorouetpnvecKoro fiepfloAa x ygnoeHHofi Arrr.rrerrbHocr[ roEa.
Ha puc. I ltorcaeauo flofloxeflI,Ie qacrorbr, coorBercrByrouefi AsofrHoft glutenrrocrr.r roEa.
flpu HegocraroqnoM Korl[qecrBe nalr,rcgentfi unl.r He6oururoM no BpeMeHr4 pflAe o6a nrunn-
MyMa * u 812 u 730 - gHeaHbre, cflr{Barorcff B otrlIH urapoxui Mr,rHr.rMyM. IIpu oronr 4euip
Ttxecrl,I fiepeMeulaercff B cropoHy 6omurux rracror r{rr}r coorBercrBenHo Meflbuux enaqeHNfi
replloAa.

Ha prc. 2 upegcraauerbr cBeprKr,r 1962_1967 u 1980-1989 rr. c reprrogovsl2d.ITunus
lpoBeAeHa MeroEoM cKorlb3firrlero cpegnero. K coxalerurc,t43.sa HegocrarKa Ha6lrcAerufi
(ucero 89) Qopr'mr UBV-rpwsux 6lecra s 1962-1967 rr. (prc. 2, a) otpegeneHbr HeyBe-
penno. MoxHo rrr.urrb oqenurb BeJrlrq[Hbr cpegnr.{x aMrrrrr.try4: L.(J -0,- 42,' AB -0,* 25,
LV - O,'n 26. BocxoAqulas aetsr 6olee rtolrorafl rro cpaBHenr4ro c Hlrcxogflruefr. Ha B- lr
Z'xpnrrx sugeH He6omruofi rop6 B6fiH3r4 Saerr 0,15. B 1980-1989 rr. ua6nrcgennfi 6rrro
agroe 6onrure (190), u rosroMy QopnuKpr.rBbrxorpegeneHbryBepeuuee (puc.2,6). Cpeq-
I{t{e aMIUIgryEEr I,Ix s UBVRI-norocax coorBercrBeuro raKoBbr: 0,n 8l; 0,m41; 0,\3;
alZg; OIO+. Kar nnglru, $opnrrr Kpr.rBbrx 6recxa HecKonhKo n3Meur.ulr{cb, B ocHoBHoM
I,r3-3a yBerII{qeHr,It aM[JII4Iyg. BCe Kpr,IBbre, 3a I,rcKrIIoqeHLreM 1, rAe ]rgrvreHe[Vfr HeBeilu-<v,
rogo6HH fpyr Apyry, acr{MMerprlrlHr,L Kar r4 s 60-x roAax BocxoAaulaff sersr, 6oaee uono-
ras. Ecrr Qasa 0 coorBetcrByer cepegr.rneMHHr{MyMa, To cepeAr,rfla MaKcr.rMyMa rrprrxoAr{Tcs
Ha Qasy 0,56.

OupegeneHlre BeJrutrr,rnbr $orovetpnuecKoro [epproga, y[oBlerBoptrrculero 6onrural,r
p{AaM Ha6rrcgenufi, rr flocrpoenlre cpe,qnrrx Kpr,rBbrx rro3BoJrrJr]r [por,r3Becrr,r raK Ha3brBr]e-

Nroe ot6erfisaflI{e AaHHbrx Bbrqr,rranr,reM u3 Hr,Ix 8l2-gHenrrx l,tsNreflenr.ri 6lecrca. Brosr
rlocrpoennbre [ep?IoAorpaMMbr [oKa3aJ]r,r, qro rleplrog 872d 6wr y6pan gocraroqno xopourc,
HI,IKaKTIX [r.tKoB n stoft o6nacrn qacror He ocrarrocb. Hcqee tarxe EoBonbno borrruoft npr.r-

cyrcrBoBaBrxrfi paHee [r.rK fra qacrore, coorBercrByroulefi nepuoay 25p", roropuft 6rrn
o6ycnoanen uHrep6epenquefr ,{acrorrl SororuerpuuecKoro nepr4oEa 812d u ro[oBofr qacro-

1br.

flonyreuEue uocre ot6erfiBatufl MaccuBbr Aanrlr,rx 80-x roAos 6ruu upoaHarll3r{poBarbr
MeroAaM-r{ .[urrnara r.r Ila$nepa-KuHrvrasa B Ar,rafla3ofle qacToT, cooTBeTcTByrou#x fiepuo[aM
or 1000d go 10d. OrparuueHue co cropoabr l(oporKr,rx [ep]roAoB Br,r3BaHo reM, qro oueHr.:LI

6necra AG Peg ilpor,r3Bo,qr.rJrr{cb B cpeAHeM oAr{r{ pa3 B Teqenr.re 10 guefi. Bo scer\4 yKa3aHHoM

Afia-rra3oHe 3naruMbre uurr 6ruu o6HapyxeHrr s o6nacrfi trepIrogoB 300-200" H oKorro
i0d.

Ha prc. 3 npegcrauenbr rreploAorpaMMbr IBVR-ptgoa, rIoJIfIeHHLre MeroAoM Jla$le-
pa-Kutlrvrana. Kar< Br.rLuM Ha 3ToM, pI{cyHKe, - yBepeHHo [porIBI,In?Icb [Ba nepuo,qa, B noao-
cax ,IR u V-nepuog, panunrfr 265" t5", flpn{etut B rroroce I/ on rreHee 3Haqr.rM, qeN.r s 6or+e
JrrlrnnoBoJrrrosofr o6nacrr4 c[eKTpa. 3aro e floflocax Vu ,ts.xoporuo BLIEeH [I4K, coorBer-
crnyrcqufi lpyroMy 3fiaqenl,Ip fieprloga, a ilMeHHo 227"t5", Otr'reruur, qto B noloceU
3HaqI4MbIx [epI4oEoB He HafigeHo, rIo-BHAI,IMoMy, TaM nporrBnffercr crlrlbnoe I{3rIyqeHLIe ra3a,

cyulecrByrcuero n grofiHoi clrcteue,
flonoxegre v rttyiutta MI,IHr,rr\{yMoB Ha nep[ogorpaMMax, floflyqelItbrx nocne yganerstl

812-gHenHoro flep]roAa, Moryr 3aBr.rcerb or onepardul.t ot6ell.tgaflrIs, Ilogtoluly oua Sr,tria noo-
Topena Wfr B- u V-tonoc Bbrquranr.reM cpegHefr xpraofi, nocrpoeHnofi I{e tlo Macc[tsaM
80-x ro4oa, a no BceMy pr4y na6nrogeHafr. Kax BI,IAHo I{3 puc,2,a,6, cpeguue KpI.lBbIe ArIfl
gTr{x [epyoAoB or]rr.rqalorcfl, rrro Mouro 6rr /rarr ]I3MeHeHIle B IIepLIoAorpaMMax" ecnl,t lrelxI-
ogrl 265d u 227d - apre$axrrr. Ilocrpoenabre 3anoBo fiep]roAorpaMMbl [paKTI4qecK]I He or-
rvqur4cb or KpI,IBbrx, flpr,rBegeHabrx Ha pr.Ic. 3. Ha arovr ocHoBaHI,tI{ rIaMI{ cAeJIaH BbIBo[ o

Bo3MoxHoM fipucyrcrBr,M yKa3arnbrx rcore6asufi B caMoM u3npemuu 3Be3AbI.

Meto4 .[,uyuura flpu anirar{3e 9Tltx xe AaHHbrx IIoKa3arI Harwil4e III,IKa, cootBercrByloqero
flepuog,y 227d sa Kpr.rBbrx B u V, [puqeM B KaxAoM crrfrae ornoruenlle Bblcorbl IIuKa K cpeq-

HeMy ypoBHIo ruyMa Ha crleKTpe MoulHocrr{ oKoJro 9. B o6orx cleKTpax [p]IcyrcrByloT na-
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Pnc. 3. IIepuo4orpaMMBI B [IHTepBuure qacror, coorBercrByrouux [epHoAaM or 208 go 295 Agefi,, nocrpoeg-
HbIe MemAoM JlaSnepa-KnuMana rrptr aHaJrr.r3e lRVB-riaccnsoB, o6pa3oBauuLrx r.r3 Ha6nrcEennr li80-
1989 rr. AG Peg nocne yqera rpeHAa ra 812-Anesaoro nep[oAa

KI{, cooTBeTcTByrcU[e cyMMe qacToT,, gTHx Kone6aHlIft[qacToTbr 2-neTHero [epHoEa, rrTo
rloATBepxEaet pe[ulbHocTb 227-gnennoro uepltofla. Ha naanov ypoBne 3nar{r{MocTr,r flprrcyT-
crBI'Ie sroro Ilepno,qa npocflexr,rBaeTcfi w Ha crreKTpax MoulHocrlr, [oflyqeHHbrx ilo I- u R-
Ha6trIo,u,eHfi.EM. AHa[I,I3 IIocJreEH].rx, npeAcraBrrf,rourrx pflEbr Bcero [r3 lll Ha6nrcuefir4fi, He
rro3BoJrr.rJr pa3Aerrr.rrb rracrolbr, coorBercrByrcur,re flepuoAarv- 2b5d u 227d .

Cpegnne KpI.rBbIe 6recra, nocTpoennbre c uepuogaruu 265d u227d Nm.creKTpaJrbgbrxrro-
loc IR u VB, [pLIBeEeHbI Ha pwc. 4. To,{raMu rroKa3arrbr orEenbnbre Ha6nrcgiuzx, a rorr-
KaMI'I c qepToqKaM[ * cpeEflLIfi 6necx a I{HTepBiIIIe Sas 0,1. BenuqlrHa qeproqeK cooTBer-
cTByeT cpeAflefi KBaApaT[rrHori orru,r6re" Kpuaue [oKa3blBaroT, rrTo aM[Jrr{TyAbr KoJre6aflr,rfl
HeBerrlrKr.r rr coorBercrBytor 0,m03 t o,m 015; 0,u 0s t 0,rb2; 0,/n 06 I 0,^062;0,-0s t
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I O,'n 02 B floflocax 1, R, V u B cootsercrBenno, flpurreM oH]I [peBbrrualor cpeAHIoIo KBaA-
pat[rrHyro ouu6ry oflpeEerrenrrff aMrrrrr{TyAbr Bcero B 2-3 pata, Orvreruu, uro rprnaa 6nec-
Ka, rlocrpoenaas. c.H26f , HMeer He cnrycor.rAarrbnyro $oprury. Taxuu o6pasou, 3naqr.rMocrb
o6napyxeHnfl rlepllo4a a raxgoft I{g cfleKrpiubHbx [oJroc HeBeJr[IKa, Ho coBrraEenl{e qacror,

a taKxe Sas xone6annfi 6necra 3Be3Ebr, nafifienHrx lro pagnbrM [oJrocaM, rro3Borlfler c4e-
rlarb 3aKJIIoqeHrre o peanbno.cru o6napyxennbrx flep]rog,oB

Hamque nep[ogoB 265d u 227d , ogun r{3 KoropbD( 3aperucrp[poBan B grnrHoronHouoft
oGnactn cneKtpa, a gpyrofi - B Koporr(osonnoaofi, rlo3BoJlret [peAnorlox[Tb, rrTo uepuufi
lrs H:ax o6ycnoanen rone6anusur 6rricrca Kpacnoro KoMrroHeHTa, a Bropofi - ropxueft sses-
gu. KpacHufi r[ranr, corracno pagy ny6nnrar1ufi, urreer papryc B rrpeAerrax or 50 go 100
R^ u naccy flopf,El(a 2-4 M^ [2, I l] . Torga ero cpegHflfl rrnornocrb oueHr,rBaercfl a..[pe,qe-
nal, or 6. 10-6 no 2.10-6 r/crur3.Cornacsoll3BecrnoMycoornorrrenr{toQ=II(pl po)*,up1
rmlt.rnoM 3gaqeHr{r{ Q = 0,04 [12] ouennraeM Bo3Moxnuft nepuog paAr{aJrbHbrx nynrcaqrfi
Kpacnoro rfiranra rar 10-30 cyt,, 3ro3l{arlerr{eHanoprgoK'orrruqaercfl ot nafigenHoro
flaMl{ 3HarreHl{fl [ePr{oEa. cnegoaarenrHo, oHo He MoxeT 6urr nepuogoM rryrrbcaq[ft rcpacno-
ro rllrarTa. Octaetcs rrpeAflorroxllrb, qro rone6annn 6necrca Kpacnoro KoMloHeETa c [epfio-
gov.265d orpaxapr xarur,a-ro o6paaona ero oceBoe Bparqea[e.

Anaaoru.rHrre paccyxA,egr.rfl rIoKa3brBaIoT, qro ropaunfi KoMnoHeHT He Moxer rryrrbcl{po-

Barb c rIepI{oEoM 227d nqro Ha[6onee repoarHofr nprunHoff Harrrrllltrr-raKoro uepuoga B ]r3-
Menenr{ax ero 6necrca aBJrflercfi ero oceBoe Bparqenr,re. Hartourulr, qro c[creMa AG Peg,
no ua6nrcEettnsna: .Be6xoKa, B HeKoropbrx cfl]^Iaflx AaBarra 3rraqeH[Ie MarHl{rHoro norrff Ao
1000 Ic U3] . B ro xe BpeMfl 6onee noagnne na6nrcgeuuf, Earun cyulecrBeHgo Menbruee [oJre
[14, 15] . An-an[9. MarHHTHbrx nsuepexufi, npoaegenHtrft Ha ocnoBe $ororraerpnuecKoro
[eproEa 812d, norcaaafi, rITo cI,IJIbHoe none 6lr:no sapbructpttpoBano B ]IgrepBarre Qaa ot
0,1 Ao 0,25. Bce ocrarrbnbre r{sMepeHr{r Marnr{THoro florrff [pnxoAflTcff Ha $asu 0,5-0,65 r.r

0,84. Ecnu clrJlbnoe MarHI{THoe none gefictarreJrbno cyulecrByer, To Moxno npeAnoflox}Irb,
tITo oflo cosAaet ycJloBur ErI, Bo3Moxnocrn Sorouerpnuecroft perucrpaqm{ Bparuegr{E ro-
pf,qero KoMnoHeHTa cucTeMbr.

KpacHufi rfiraflr, axogaquft B cr{creMy AG Peg, HMeer crreKtpalrnrrfi KJracc ll cBerr.rMocrb
M2-3III, KoropoMy coorBercrByet eQ$errurnar reMrleparypa 3570 ( [11] . Ha 4rarpaurrae
cBemMocrb -sQSexruanafl TeMneparypa r[raHT pacnoloxen HeMHoro Huxe rro cpaBnenr,rp
c KpacnbrM KoM[onerrroM clrcreMbr ,CI Cyg, [16], n o6a onn [oflagaror r ry o6nactr gua-

rpaMMbr, rge, KaK 6rrno noragaao a [17] , Bo3Moxnbr Hepagr{aJrbnbre rrynbc{ruilfi.
lloucx-nx trpoBoAr.IncflrtoIRV-na6nwEeHr{flM, Irofl]ryennbrM B lrnTepBarle lD 24462304 -

24471434, rAe nrlotnocrb pffAoB oKa3arracb nar6olrruefi. Uucro roqeK B KaxEoM r{3 pflAoB
82. Ananna flpoBoAr{rrcff KaK MeroAoM .Iluuusra (puc. 5), TaK r{ MeroAoM JlaQnepa-Kun-
rrana. llocneAnufr norcagaJr flpflcyrcrBr{e EByx qacror, [oJroxeur{e Koropbrx }r yKa3aHo Ha

pnc. 5. OHlr coorsetctByror rrepuoEaM lOdT u 9d,9. YponeHb r{x 3naqr{Mocrr{ HH3oK, He rrpe-
Bbrlfiaer sna.renufi l-2o,u rorlbKo [oBTopf,eMocrb B pa3nbD( rronocax rlo3Borrfler cAerlarb
flpeAfiofloxenre o6 l,tx Hairllqrrl. Creptrcu, cgelranrbre c HafiEeHHbrMr{ [eprroAaMu, Earll4
aMnnr.rrygu Nn= 0^,04 + 0'n 05 s nonocax,fR V. ?ru aMrurr.rrygbr [peBocxoEfi? norperunocrr
sx onpeAenenr{fl Bcero a 1,5 para. Otuerru, uto Qaau Kpr,rBbD(, floryqennbrx B pa3nbrx
[oJrocax, xopor,uo comacyrorca MexAy co6ofi.

flogroga rrrorlr qactornoMy aniur.r3y SoroenexrpruecKr{x ua6lrogeunft AG Peg, Bbr[oJr-
HeHHbIx a KpAO,, [oArIepKHeM, qro oflpeAeflego rorlfloe 3flaqeH[e SorouerpnvecKoro nep[-
oAa, paBnoe 8l2a , u norcaiaflo, qro ocnoBHble oulu6rn s 6onee panHr,rx ero oupegenenlrax
cBfl3ar{bl c arr6oprofi afliulll3r.IpyeMbrx AaHHbrx. Jlnnr gocraroqno A;lxHnbre lto BpeMenr.r
prAbl rro3Borlrnu qerKo orcrpol,rrbcf, or BJrr{trHr{fl qacrorbr, o6ycnonnenHofi crcaaxnocrrro
ua6rrcg,enufi 3Be3gbr.

Brtcoras rotltrocrb Qoroonerrpr.ruecKllx p.rIAoB Ha6nroEegni, 6onrru-oe KorrnlecrBo AaH-
HbIx TIo3BoJILIJIH flocrpo]ITb cpeAHrorc Kp[Byro 6recxa c flepuoloM 8l2a u nporaaecru 6onee
tonrnft aHarIH3 rone6a-Huft 6necrca 3Be3gbr ornocr{Tenbno oroft rcpuaofi. Eruu o6napyxenbr
trepl{oEbl 265d n 227!, wmepflper[poBanHbre HaMu KaK [epuogbr BparrleHr.rfl Kpacnoro E
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Orrvreqontr,upa nepHo,tra Hepa,qHarbHblx *ole6aHnrl ltr,ll ' sls

roly6oro KoMnorIeHroB BoKpyr r4x ocefr. Aarrrsefiruee or6eru,IBaH[e MaccI'IBoB or I{x BrII{fi-

Hr{f, no3Borr[rro 3apergcTp]rpoBarb Ha nporflxenull 1100 trHeft Earlruue AByx rIepI{oEoB Hepa-

Er{aIIbHbD( rcone6anufr, Ben}tqrna ux xopouo CoUaCyeTcrI C oUeHOqHOfi Be'mqI{HOfi Ilepuo[oB

H[r3K]rX MoA,, rroflflenHofi l,t3 cootnotuen]Ifl [ep]IoA - cpeqtfrfr' IIIIoTHoCTI 3Be3EbI'

O6napyxernble HaMI{ lreptaoEbl BpauleHl{fl koMnoHeHT cI{cTeMbI AQPeg,sHavuvo oTJII{qa-

,r." opiri or Epyra. Ot*rrrnn , uro uepnog 265d cocraBrtfler rIpI{MepHo 1/3 or Sororvrerpu-
.r"cxoro, Ecnu Q-oror,rerpnqecrcufi flepr{oA florlnocrbro orpaxaer op6l{TilnbHoe EBrIxeHtIe KoM-

nosenr ABofiHOfr clICTeMbI lI BpaIIIeHI{e t,tx flpflMoe, ro 3a OA]IH IIepI{OE Op6urafibnoro ABI{Xe'

HI{ff Kpacrblft rounosenl EBa)KAbI o6opawlBaerctr BoKpyr cBoei. ocll. Cxopoctr'uepeMeu'e-

fiilfl nvtlyru lepMr.rHaTopa rro ero sorocQepe cocTaBIIflgT 12-6 rctvrlc B 3aBUCI{MoClu or trpl{Hx'

TOrO 3gaqe6llf, ero pa1fiyca, parnoro 100 R" nnn 50 R",ott"retunt'uto cKopocrb 3ByKa

a $oroctfepe Kpacgoro r11ragta, cocraBrrflrolqifl 11pllMepHo 9 ru/c, [exI'IT BHyTp[I 11onfleg-

Hbrx oUeHoK cKopocr, cMeule'r{ff ,ti'u,- reprvunitopa. Hanou,uu, qro B cI{cTeMe AQP"g

IIMeer Mecro crnunuft rloEorpeB [3[yrleHreM inaeHoro KoM[oIIeHTa OopauIeHHOfi K HeMy

Cropogbr B1OpEIIHOTO [18] , noSrornry MOlrHO oxI'IEaTb 3HarI]ITeIIbHoro [epe[aga TeMnepaTyp

,a ,ap**"rlpe. Ennaocrb cKopocrl{ nepeMelrleglrr repMlrgaropa I'I 3ByKoBoft cKopocrl{

MOXeT CO3AaTb ycrroBHe AtrE BO3-6yXEetNx arcycrrqecKl{x Kole6aH[fi B O6OlOqKe KpacHoro

rr{ragTa [19] . tlo-ruarMgr\4y, E:In1lt114e paA,I{aq}roflHo'MexaHI'IrIeCKorO c[HXpoH[I3Ma cJIeEyeT

paccMaTpr{BaTb KaK OEr{H }r3 }rcTOqHfiKOB BO3SyXEeIII{fl KO[€6aHnfi KpacHOrO rUraHTa'

B aarcfipqeHlre aBTopbr 6narogaprr I.A. Kosnosy n E.A' Eypnaureay 3a [poBeAeEI{e

p.*rrorruiC tOlg,M'.[LKneunr6sagacoctasnefiHerlporpaMMblHa IBMPCATTB'II'Ma-

,IaHyrueIIKO 3a UeHHble SaMeqaHI'Ia.

.[,era6pr, 1990 r.

54



IIHTEPATYPA

1. Xononoe If.H., Cauyct H.H.,.t{ypneeuu O.8., Kasapoee1 E.8., Kupeeea H.H., Aeerroea T.M. ll 06'
u4Efi xar:aaor [epeMeHHEIx 38e3tr. M.: Hayxa, 1990. T. 4. C.219.

2, Eoapuyrc A,A, | | l4roru HayKI{ I.r ToXHLIKI{, M. : BI'IHHTH, 1983, T. 22' C. 83-lll,
3. Kenyon S../. The simbiotic stars. Cambridge: Univ. press, 1986. P.223-227.
4. Meinunger L. llMitt. Veriinderl, Sterne. 1981. Bd.9. S. 67-16.
5. Eenarcuua T,C. I I ngs, Kpurrr. acrpoQus. o6cepa, 1986. T. 7 5, C, 136*142.
6, Eenarcuna T.C. I I l4zr, Kpur"r. acrpo$us. o6cepr. 1992. T. 84. C. 49-56.
7. Slovak tut.N. // J. AAVSO. 1982. Vol. 11.P.67-71.
8. Fernie J.D. ll Publ. Astron. Soc. Pacific. 1985. Vol. 97, P. 653-656.
9, Luthardt R, The simbiotic phenomenon / Ed. J. Mikolajewska et al. Dordrecht (Netherliinds): Kluwer

Acad. Publ., 1988. P. 259-260.
10. Eenaxuua T,C. I I AcrpoSuguxa. 1970. T. 6. C. 49-64,
ll.Chochol D. The symbiotic phenomenon / Ed. J. Mikolajewska et al. Dordrecht (Netherlands): Kluwer

Acad, Publ., 1988. P. 251,-255.
12. Korcc,[lc,IL Teopux 3Be3[HLrx nylrcaqufi. M.: Mnp, L983,326 c.

13. Bobcock H.W. ll Astrophys. J. Suppl. Ser.1958. Vol.3, N 30. P. r41-210.
14. Brown D.N., Zandstreet J.D, llAstrophys. J. 1981, \o1.246, P. 899*904.
15. Slovak M.H. // Astrophys. J. L982.Yol.262.P.282-293,
16. Bennrcuxa 7.C., Ilprcofiteaa B.B. // Acrpon. xypH. 1991. T. 68. C. 314-322.
17, Unno ll., Osaki Y,, Ando H., Shibahashi I/, // Nonradial oscillations of stars. Tokyo: Univ. press, 1979.

P.322.
18.FormigginiL.,LeibowitzE.M. ll Aston andAstrophys. 1990.Yol.227.P.l2l-129.
L9.Baewrcee B.II. ll Acrpo@rngur<a. 1988. T.29, Ns LC132-145.

vAK 524.3s

TPH OOTOMETPHqECKI,IX IIEPHO.IIA V1500 Cyg B 1977 r.

E.II. llasneuxo

flpoeegeu crar*rcruqecrnfi aHarrr,r3 TeJreBuguosnofi Qororrerpuu uarur.rntofi Hoaofi Vl500 Cygs 1977 r.
flonyuexo cBr,IgererlBcrBo KparKoBpeMeHl{ofo o4roBpeMeHHoro cyulecrBoBzlnrrfl gsyx QororrerpfltlecKrx
nepr{oAoB acr{HxpogHo Bpaulzuouxxc, KoMrIoHeHT, a raKxe nepr.roEa ux 6sertl,r[. ?ro uotrrBepxAaer
xa6rnogeHuar.ru MoEeJrE Croxuaua, Ih"ruAra u Jlar"r6a eBoJrroqnu Hosoft V1500 Cyg r nepnue ro&r roc-
Ile B3pLIBa.

THREE PHOTOMETRICAL PERIODS OF ,y1500 Cyg IN lg7:7 , by E.P. Pavlenko. The runs of
TV-photometry of magnetic Nova V1500 Cyg are statistically reanalized for continuum light in 1977. The
evidence of simultaneous short-term existence of two components being in spin/orbit asynchronism is
obtained. This is the observational conflumation of the model proposed by Stockman, Schmidt and Lamb
of Nova V1500 Cyg evolution in the first years after the outburst.

Breguure

B reqeHlre HecKoJIbKr{x flooleErlrlx rler crarro ]r3BecrHo, rrro HoBafl JIe6eEs 1975 r.
(VI500 Cyg) mnaercn peHrreHoBcKofi [1] r.r Marur{rHofi Hoaofi [2] . Ha ocHoBanr,r]r o6Ha-
pyxeHuofi Illuttgrou, Crrurou ll 3rcroHoM l3l 3%-uoir KpyroBofi rloJrflprr3aUrru l,r ee r{3Me-
HeHr,rf, c [ep]roEoM Ha 4 r!trrH Kopoqe QororrrerpuuecKoro Ithwrm u CroKMaH cEenaru{ [peE-
flofloxeHr{e. 06 acuHxpoHHoM BpaueHu}I KoM[oHeHT cr4cTeMbr: [epBuqHaf BpaluaeTcfl c rle-
plroEoM Pr = Oll37 (nonrpurvrerpuqecKufi nepr.rog), Bropr.rqHafl - c Pz = 0f 140 (Qororraer-
puvecxrfi) [4].

Kanyrcmui u Ine6oBcKr.rfi noxasaru, rrro orwrccuoHHbrfi crreKrp Vl500 Cyg no Ha6nroAe-
HI{flM B 1987 r. }rMeer y3KyK, I{ rJfipoKyro KoMrroHeHTbr, Tr{fl]rqHbre Arra 3Be3E Tr,na AM Her
[5]. 3to o6crorrelbcrBo BMecre c HepaBeHcrBoM P1 u P2 u QorouerpuuecKr{Mr{ oco6eH-
HocrflMr{ 3Be3E noArBepru.rno IlpeElronoxerMe KaryxHoro r CeMeHroK [6] , uro V1500 Cyg
[peEcTaBnser co6ofi florlflp uJIH "rIoqT[I nonap" [1] ,

.[ouornurenbHoe rloErBepxAeHue oroMy - o6HapyxeH[e eule oEroro QorouerpuuecKoro
neproAa - P, -8d [7, 8], vro coanagaei rro Berru(luHe c rrepuorloM "6fiinuif' Pt u Pz. Ou

4. ?Isroctra KAO. Tou 86



Moxer 6rrrt srrgsaH rrepeMeHHbrM pa3orpeBoM rropuwofi KoMrIoHeHrbr nepBllqHofi, nto-
LICXO Af rrlr,r M r,r 3-3a aCI,IHXpOHHO rO B PaHe rUas K oMaoHeHT.

Bueuauarcuqn n co6nrrrflMx B r{cropr.r[ V1500 Cyg 6rrnra pe3KLIe nsnteueHur Qoto'
MerpuqecKoro flep]rotra B rrepBbre 2 roEA uocrle B3pbIBa: yMeHblueHwe ua 4Vo a 1975-1976 ff.
r.r cKaqKoo6pa3uoe yBerrlrrreHlre B .1977 r. flocre orxptrrr{fl acLIHxpoHI,I3Ma CroKMaH u !p.
flpegrrolox[Jrr{, qro r{3MeHeHr{e QoronaerpuuecKoro [epl{oAa a 1977 r. He rBnffrlo co6ofi
yBerrlrqeHl{e op6uraruHoro uepr{oga, a 6brro Bbr3BaHo r{3MeHeHI{eM ycnoarafi BI,IEIMocTI,I

KoM[oHeHT gBofiHofi c]rcreMbr, Koropoe rrpoll3orxJlo B reqeul{e HerlpoAolrxurenbHoro Bpe-

MeHr{, Bo3MoxHo coBlaBrxero c npo&roM B Ha6rlroEerrax Horofi (xoneq 1976 - cepe[ll'
va 1977 r.). Cornacuo t,tx r[rrore3e, Eo groro MoMeHra B BI,IMMofr o6flacrll c[eKrpa [peo6-
nagilrro r,r3rrflefine ropflrlero [flTua Ha [oBepxHocrl,I 6enoro KaprII{Ka, ocBeulaBllrero paclltr4-

pflrcuryrcaff o6onouxy, a trocrre c)Karwfl ero QorocQepbr - [3nyqeHue narperofi uropuunofi
KoMrroHeHTbr. ClegosareJrbHo, B HaqaJre 1977 r. yxe Mor ouyurarbcff BKTIaA nroplrvHofi. a

B CepeAI{He rOrO )(e rOAa eUIe MOrrrE coxpaHr,rrbcfl cJIeAbI BI{EI,IMOCIU rQpfqero ntrTHa rlep-

surerofi n o6ulena I,I3[yrIeHIx{ c[creMbl.
!,auurre rerreBlr3r{oHHbrx Ha6flrctremfi Vtr500 Cyg s 1917 r. 6blrtu rolryqeubl B yqacrxe

KoHrr{HyyMa c trrO = 5600 Au A\ = 550 A [9] , Kyra He noraAilrlu 3MI{cc}IoHHbIe TILIHI,M oeo-

,roqKr,r, gruu ouu-ruroAHo or[l,tqaflucb or Epyr[x ua6nrogerufi B IuLIpoKo[orIocHbIx cl{cre-

Max I,r reM 6onee n rrHTerpaJIbHoM cBere, rge BKTIaA nuuuft cyuecrBeHHo yMeHbIuaJI aMttnu'

TyEy KoporKonep[ogrrrecrnx xole6anufi 6necrca. flo sroi trp]Irrlrue I,IMerIo cMbIcJI trpoE,e'

pr,rrb r1rflore3y o6 oguonpeMeHHoM cyu(ecrBoBanl,Ill B cepero{He 1977 r. EsYx 6nusrux Qo'
roMerpr,rqecKr,rx [epuogoB : Pr= al tq} (flepuog BpauleHna :aropnunofi KoMIIoHeHrbI, r.e.
op6rrinmrfi ueplrog) rr Pz = Of tl; luepuofl BpaueHr.Is 6eloro rapmara). B analule
na6nrogeuufi VI500 Cyg upllrrrensttw1t, 2 noAxoAa: qactotnrrfi aHalII{3 psEoB reneBl43ltcH-

Hblx Ha6rrroEeHuft s cegrs6pe 1977 r. w aluills BerIurMH O_C-rultatturrryNaos 6flecxa Hosofi
rro EaHHbrM HarrMM u flarrepcona 110] .

1. Hacrornrrfi aHarru3 pflEoB reJreBu3uoHHbrx Ha6nloAegrft V1500 Cyg

B qacrornor"r aHarlr.!3e 6rrrru ncnolr3oBaHbr 394 oIIeHrcu 6[ecra, floiryqeHHble B reqeH]'Ie

6 uoqefi c 12 no 2l cetrn1pt Asaaug flpoBoEEncff pa3JII{qHbIM}I MeroEaMI'I: .Eauusra,
Har{MeHbrrflx KBaAparoB, JIa$nepa-KuHMaHa I{ CrennnHrnep$a [11]. Ha pr'rc.-l lPeUcrry-
,reHbr aM[JILIrytrHbIe c[eKTpbI, IIoJIyqeHHbIe MeTo,qoM.[uurgra B I'IHrepBaIIe 0-10 cyt-'.
Ha puc, l,a tpwaeaeH crreKrp r{cxoE{brx AaHHbrx, r.q,e flpeEcraBnflrcr uHTepec rpII [I'IKa:

OAI{H - B O611aCT14 HI{3KI{X qaCTOT,,COOTBeTCTBytOU1utit 5-7",I'I EBa COCeIHIIX [I'tKa, CO('T-

BercrByroque nepfiogaM 0f 140 uO!l37, Koropbre KaK pa3 6flrsrcu tro BerIrIrMHe [ep[oAaM
BparrleHr.rff KoMrroueur VI500 Cyg, B cneKrpe xpKo BbrpaxeHbl cyroqnble rapMoHI,tKlI EaH'

Hbrx qacror. Ilepr.rog 0it+O taOnroEaercr QororrrerpuuecKll c 1977 r. no cefi genr. llpottcxox'
rerure coceprero trlrKa Ha rrep[oEorpaMMe Moxer 6rrrr o6tsctteuo tro rcpafiHefi uepe rpeMff
[puqr{HaMr,r: 1) rsaurvrogeficrs[e*r qacrorbr I{ Hl,I3Koqacroruoro rpeHtra oKorlo 5"; 2) cKBax-

"or.u, 
Ha6flroEe]nlfi, T.e. B3iMMogeicrnueu co crIeKTparIbHbIM oKHoM; 3) peanrublM cy-

uIecrBoBaHI,IeM groro [epI{oEA. Puc. 1,6 uoKa3brBaeT, qro pyxKoM[oHeHTHaE crpyKrypa nu'
Ka coxpaHEeTcff rrpl,I Bbrr{}rTaHr,II{ Hrr3KOqacToTHOrO TpeHltra, IIOgTOMy IIpOIiCXOI(EeHLIe P=0'i 137

He Moxer 6rrrr cnetrcrsl{eM cyulecrBoBaHI,Iff sToro rpe}Iga.
K coxarregrrc, Arrr{Ha Harxero pxga na6nrogermi, paanaa 9 cyr, cpaarulua c ueprogouP3,

I{, cIIeAOBaTeIIbHO, OHa AOJIXHa CO3EaTb paCUIenIIeH]Ie II,IKOB C pa3HOCTbIO COOTBeTCTByIOTUHX

rlrcror AT-r = 9-l cyr-l . Ec[l,t Eslrreuenas 6necxa fiponcxoAtr{rl[ rorlbKo c nepuogorrP2 =

= O?l4(],, ro uo orofi [pr{!MHe prAoM c coorBercrByrour.rM ur{KoM AoJIxeH rloflB}ITbct rIIlK,

6rusrflfi x P1 ? O(tll . Eclr xe cyuecrBoBirlo 2 repuoga, ro IloJloxeHrle Broporo II,IKa B
r1peAelrax rorrnocrr{ Aorrxno coBrracrb c rlo)rfibrM. Uro6rt flyqrue paso6parrcr u ganuofi c,u-

rya6u,6rrnu nocrpoeHbr aMrrrnrry[Hbre c[eKrpbr AByx vro4eneft: n nepoofi flpeEfloirariuocb,
.no xone6aHrs 6recra [poucxoEflr roflbKo c [epr{oEoM 0f 140 (puc. l,e) , a ao aropofi -
c paBno3uawbrMr{ rro aMrrnrryEe reproEAMI.I 0d140 tOll37 (prc. l,a). Ha o6euxrepro-
AorpaMMax npHcyrcrByeT pacqeffreHHe, coorBeTcrBylouee Efi1t4ldle pflEq. OAsaro [p]I cpaBHe-
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hrc. 1. Aurmurygfibre c[eKTpbr
4 -trcxoBrbrxEalrHbrxV l50OCygi I -AarrHbrxcy6parrnrrr'rHu3r(oqacrorHbrMTpeHAoMi €-crreKTp

$yxxurnr f (!;) = 0,0?s cos (2grtlo?13g6); a - creKrp cyMMbr gynxuufi f (P) +f (P2) - o,'ts
lcos (z1tTtlogf396) + cos(z*.tilo| t37s) I

Hr{lI cIIeKTpOB EByX MOAeJrefr ]r peirrrbHbrx p.flAoB Br.rArro, rrro Ha6flroaeHufl flyqrue Bcero
comacyroTcfl co Bropofi MoEerrbro - KaK no soprrae pacueureHr,rfl [r.rKoB, raK lr IIo coBfla-
AeHr,rp ux ueHrpoB.

.[44 yrouueHl,t, fiofio)r€Hl{n IIeHrpa ocHoBuoro nr4Ka 6brrr [poBeEeH qacrornui aH:urr,r3

EpyrI,IMI{ crarr,IcT}rqecKr{M1r MeroAaMr,r: Har{MeHbur}rx KBaEparoB, JIa0[epa-Kr,rHMaHa u
CtenruuraepQa (puc. 2,a-a). HfisxoqacrorHrfr rpeug r.r3 AaHHbrx y6pau c [oMolrlbro rror?r-
HoMa 6-ft cre[eHI,I. Bce vreroglt EaKrr [oroxeHl,Ie UeHTpa ocHoBHoro [r,rKa, coorBercrByro-
uee 0f 138010f0002. CnegyerorMerr,rrb, r{ro B [aHHorur cnyvae 6onruryro crarr.rcruqecKyro
3HATMMOCTr UMEET NOIIOXEHI,IE I,IMEHI{O qEHTPA, A HE OTEEJIbHbIX III,IKOR PACUEIIIEHI,Ifl. BEIl,t.
.llHa flep]Ioga, oflpeAerleuHa.f, [o rIeHTpy [r,rKa, flBrrfl,ercr flpoMex(yrorrHoi vrexgy BeJrrrwr-
uatw,t Qotouerpl,IqecKoro u noJrspuMerprqecKoro IIepxoEoB. OAHaxo [3-3a 6rrr.r3Koro (rHo-
xo pa3peur.rMoro) pacnonoxeHl,rfl r,rcrr,rHHbx rrr,rKoB, coorBercrByrcrqux yKa3aHHbrM rrepuo-
[aM H JIoxHbIM, BbI3BaHHbIM CKBaXHoCTbIo Ha6[IoAeHilfi, HeBO3MoxHo BbI[eJ]]ITb BeIIuqI,IHbl
pyx 6nLI3Klx nepuoAoB c Aocraroqnofr roqnocrrrc. Teu ge MeHee [p]r BbrrMTaHrrI,r rapMo-
Hl,IqecKoro KoJIe6aHI,Iff c rIepI{oAoM Pz = 01 lSg6 ocTaerc.E rracroTa, coorBercrByroulaff
of t:ZOtOfO,0002, qro B rpeAeJrax rorrHocrrr, o6ecnewmae-rrofi paern,urbrMr.r MeroAaMr.r,
coBrragaer c senlrwrHofi rrorrspr{Merpr.rqecKoro rrepuoAa Pt = Ol t3715 I21 .



P"9. 2. Cnerrprr Mourlrocrlr, floJryrreHHLre Mero,qaMr{ Har,rMeHblrux KBaEparoB (a), Jla@nepa-Klrrrraana
(O, CrenrrursepQa (e)

Cepeguna qenTpaJrbuoro nuKa coorBercrnyer o/t3a0. Ha raxgow rpa@nxe npr{Be4en pe3yrrbrar Ebr-
r{[rraHHE s3 EaHHbrj( nepzoAa Pz -OPtlgo. Crpenouxoli yKa3au nepuoE, ocraroug,lfica B pe3ynbrare Bbt-qura*ilA, pagHrrfi 091 3z
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Prc. 3. !,ra napuanm xoAa pa3Hocrefi O-C (s cylxax) g

3aB[cr.lMocr]r or HoMepa qaxla E rrr{ MoMeH'roB MItHltMy-
MoB, Bbr{.rcrerHbrx lo 3reMeHraM C = 24433699660 +
+ 0y'1380,'

Kpyxru - Barulr AaHHbre; ToqK[ - flatrepcoua. Tax xe
KaK r,t y fla'rrepcona, cyqecrByer HeoAlro3HaqHocrb B Koflu-
qecrBe TIIEKnoB go E = 400

Paccr,rarpnaafl rorrbKo cBor,r AaHHbre gKcrpeMyMoB

6recra V1500 Cyg, llarrepcol{ BHaqale He cMor oAHo-

3HaqHO peur,rrb Borrpoc o [oBeAeHr,r[ sorolrerpuuec-
Koro repnoAa B aBrycre-AeKaope 1977 r. [10].Pac-
TIoJIOXeHI{e BO BpeMeH[ ero [aHHbrx TaKOBO, qTO OHr{

o[,I,tHaKoBo xopouo [peAcraBlffnl{ [Be Bo3MoxHoc-
ru: 1) cra6ur;3auurc uepuoga Ha Berrql.IHe Olt-ZSe;
2) uocreneuHoe ero yBer;qeHue or of .las go O1:so.
flogguee, s 1978 r., flarrepcoH Bce xe orAacr rlpeg-
rroqreHlre Bepcrlrr4 IlocroflHHoro flepfioEa [12] . Oaua-
KO pe3yJrbTaT qacToTHoro aHadursa, npoBeAeHHoro BbI-

[Ie, 3aCTaBLIJI HaC ellle pa3 [epeCMOTpeTb 3TOT BbIBOE.

.[o6asneurle Haru[x AaHHbIx MITHI,IMyMoB He co-
rnacyeTcfl co BTopbrM Bapr,raHToM flarrepcoua,
HO He rrporr,rBopeqr.rT KaK Bepcuu flocToflHHofo flepuoEa, TaK H Bo3MoxHocrr,r yBenr,rr{eHr,rfl ero
or Berrrqr.rHbtOf Bn (aarycr) tro 0f 1380 (ceHrx6pr) r,r rorrbKo a oxra6pe cra6lutrusauu
ero Ha BeIIlrrMHe OlB96 (pNc. 3). floc.rel[rss Bepcufl r.rHrepecHa reM, qro oHa HaxoErrcfl
B COrJIaC}llI C EaHHbrMI,r qaCTOTHOTO aHalrr,r3a. B erOU Cnyqae XOE O-C CJreryer r,rCrOJlKOBarb

KaK rrpeo6naEaHr,re BKrraEa [epBr.rrrHoi KoMrroHeHTbr B H3[yqeH[r{ crrcreMbr B aBrycre
(-9Wo), Eocrr,rxeHl{e cpaBHI,IMoro I,I3flyqeuflff [epBr,Irrnofi u eropuuuoft e ceHra6pe lr upeo6-
ilarpnue Bropr.rquoi a oxrx6pe 1977 r.

flpegcraaneuuafl Kaprr{Ha ngrraeuemrft P1 tt P2 rloETBepxgaer r[[ore3y CroxvraHa, IIIUnA-
ra u llaw6a o cxarlrr{ QorocSeprr u upeKpar.rleHr.rl{ yMeHbrueHr{fl reprroEa Bpauleuufi flepBr,rq-

uofi xounoueurbr B 1977 r, w fiBlafrercfl ua6nrcgarenrubrM IIoETBepxAeHr,reM oAHoBpMeHHo-
ro cyrqecrBonauna Soronaerpl{qecKl,Ix trepuo4oB P1 u P2 n ceurx6pe 1977 r.

2. llepuog 6uentfi P3

Moxuo yrBep)I(Aarb, tlro c rrotrBJleHr.rev Sotorvrerp[tlecKoro flepfioAa 0llaA cra.;, perucr-
pHpoBartcff H treplloE, 6ueuuit, rlro Ha lreplloAorpaMMe plrc. 1,4 cooruercrByer IlrIKy, paBHo-

W 5-7". He4ocrarouHaff ArrrHa prEa Ha6lrc[euufi gaer cKopee xapaKrepHoe BpeM.fi Aoflro-
neprao[t,rqecKl,Ix ]I3MeHeHI4fr 6lecxa, I{eM ToqHyIo BerII,IqI,IHy [ept,toAa P3. Oruernv raKxe,
qTO OUeHKr,r XapaKTepHOrO BpeMeHr{, BbrrroJlHeHHbre IIO HenpepbrBHoMy 10-gnenHOrvry pffAy B

1978 r., r,r Berruqr.Iubr rep,r4oAa tro coBoKy[Hocrr.r EaHHbrx 1981-1984 rr.(77 nouefi) cocraB-
nrrror coorBercrBeHuo e!S u lll [13,8] . 3ro cllcreuaruqecKr,r MeHbure pacqerHoi Berrr{q}rHbr

[ep]I9[a 6xeultfi Pe (poc) = 7!2, ucxogr r{3 coorHorueuur. D|1t - F-r' =Pl'(p""),rgeP, =
= O:137154 wa 1987 t., Pr = 0f 139613 wn 1977-1987 rr. [7] .

3. Koporxonep[olgqecKne rcole6anus 6necxa

OrnxrepuHr (6ulcrpue rcole6asus 6necxa) Vl500 Cyg cran 3aMereH eule B 3roxy Bbr-
coKoro ypoBHr .trpKocrl{ c}IcreMbr. B .Iacruocu, qepe3 ro[ flocrre B3pbrBa Honofi Kenan u
trp. [14] sa6nrorann $marxepuur fiepeMeHHofi, B cpeErreM He6onburofr aMrurr.rry4br c xapaK-
TepHbIMIt BpeMeHaMI{ oKono 2 vrytu u 6onee 10 rvnrH B l,IHrerpanbHoM cBere. (Dlurrepuur,
He saBI,IcEuII{fi or Qasrt flepllo[a, c aMlnl4ryEofi u apeueuuofi rurarofi, rr,rfllrqHbrMr{ [rff Ka-
TaKrIlI3MfiqecKI,Ix flepeMeHHbIx, oTMerLIn flarrepcou s 1978 r. raKxe B r{HrerpaJrbHoM cBe-
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Pnc. 4. flepuoEol'paMMr,r, IroKa3r,rBaroulr{e Kopo'rKoflepuoAt{qecKue Korre6aHltr 6lecxa V 1500 Cyg r cr-
AeJI bHLre Earrr ua6nroAeurafi

a i 18-19.O9,77; 6: 19-2O,O9.77; et 20-21,09,71; et 2l-22,O9.77

re [10] . KanyxHufr u I[e6oBcKr,Ifi uadnrogaru KoporKorlepuo4rqecKr.rfi SrurrepuHr c au-
nnl,IryEofi oKorlo O? 2 rrc Ha6rroAeHu.flM 1987 r. B rroloce I c apeueuubrM pa3peueurreM
4 wu [5].

Ha pNc. 4 rpuaegenu aMrnr,rry,u,Hue cnercrpdr Vl500Cyg, noryueHHbre rurfl qerbrp€x
I{3 IIrecrLI Ho.Iefi Ha6[rcAeHLIfi MeroEoM .U,firwlHra. Crpenouxau[ yKa3aHbr nar.rSonee guaqz-

Mbre IIIIKI,I, coorBercrBylouue KoIIe6aHlrfiM 6aecra 86II,13r.1 26 urutt u 5 Mr.rH (c auCorcOvac-
rorHofi cTopoHbr cneKrpr,r orpaHl{qeHbr BpeMeHHbrM pa3perueHr,reM oKorro 3 rrruH),. Atrnru-
rytra 0[[rKKepr,rHra B gru HorM 6rrna rarxe [epeMeHHa, EocTr.lrafl r,rHor[a 0f4, rprueru oua
Bo3pacrarla EpI{ yMeHbrueHlru aMIrrIrITyEbr 3,35-qacoeoi xpraofr 6recra. B ocrarnHtre uo.ul
6u crprre x one 6aHl,t.fl tr paK Tr,rqe cKtl He H a6rr rogarru cb.

Eonrruas aMrlrlr,rryAa KoporKolepuotru4qecKr,rx rcone6asufr 6recxa, Ha6flrc[aBuraficfl Ha-

MlI, yKa3bIBaeT Ha TO, rITO LICTOqHHK ero HaXOALITCfl B KOHTI,IH)4i Me.

3arcrroqerue

llonyueuuui pe3yJrbrar aHaJru3a [aHHbrx Qoronaerpru V1500 Cyg, ntrnorueHHofi B Kc,H-

rnuyyMe r ceHra6pe 1977 r., [oKa3brBaer pe Bo3MoxHocuE: 1) cra6r.rrrbHoe rIoBeEeH[e
nepuoAa uarraenerllrs 6lecrca Hosoft c aBrycra no cefi AeHb, paBHoro Oft40; 2) npeo6n-aga-
lue reprrola OltSl to cenrx6pr, oAHoBpeMeHHoe cyulecrBoBaHxeneproEosOltll r,rOft+0
a cenra6pe u npeo6ragaHue nepiloga Oft+O yxe c orrr6pa 1977 r. flocnegusa Bo3Mox-
Hocrb, r,Icxog.fl LI3 coBoKy[Horo aHarrl{3a KaK KpI,IBbx 6tecrca a ceHra6pe, TaK u I{3Becrublx
MoMeHroB e ceHrx6pe-gexa6pe, Kaxercfl Soree uepoarHofi. Ecru 9To raK, ro n ceura6pe

60

40t7/
I



Prc.5. Oorcr'lerpr{qecKl{e rtepHo[Ll V 1500 Cyg
P, -- uepuog BpaureHrrs uepornnrofi r<oMnoHeHTbI

no gaHnrrrl: flatrepcoxa [10] (uauanruar cuorrrHa.fi
lrmus.) , nonyqeHHbrM nar"ru (toura), BbrqHcrI€HrIbIM H3

na6nrogenurlx Pr u P, n 1981-1984 rr. [8] (cnnour
uan nuuua) u ua6nrogexnrru Croxuaxor"r t'r Ep' l2l
(xpyxor) i P, - nepuor o6paqeHl'Ifl rropuuuoff xotra'
[oHeHTbI IIO EaHHbIM, nOnyqeHH],IM 3AeCb I{ pagee

17, 8l;Pg - rrepuoA 6,uelulrrir (ulu ero xapaKrepHoe
rpervra) IIo oqeEKaM, nofiyt{sHHblM 3AeCb H paHee

17, 81. Hsr'reneuus 6necxa I/ t-l floxa3arert qBera

B-V egsril ao [ 161
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1977 T.BKJIaA rIepBLIqHofi E BropuqHofi KoMrIo' ,9rO
HeHT B O6Uee l{3JlyqeruIe C[CTeMbI 6rUI npuuep-
HO paBHbIM, a Ilepl{o[ BPaueru'ls IlepBi'ItlHofi 0,lJg

KOMIIOHeHTbI 3a trBa rcrAa, IIpoIlIeAIIIUe noaj 
0lJgne BspbrBa Hosofi, flpaKnlqecKl{ AocrI,If rOfr v'rvv

B eJrrr vr.rHbr, rfi o 6brra oII pe AeJIeHa rlo Jr{pI{ Me rpl{-
qecKr,r CroKMaHoM I{ Ep. B 1987 r,Ilo;ryueuHufi
pe3yrl bTaT trB fl fleT c fi Ha 6rI roAaTe[ bHbI M rlo ATBe p-

xqeHI{eM MoAerI}I 3BOflIoIIIIII{ [ePI{oEoB aCIIH'

xpoHHo Bpauamur,rxcE KoM[oHeHr vl500
Cyg u upouecce cxarr,rfi Qoroc$epu flepBr,rrrHoii KoMrIoHeHrbl. Ha6nrotrenublfi Hu3Koqacror-

Hbrfi rpeHg yKa3brBaer Ha cyqecrBoBaHl,Ie yxe s 1917 r. replloga 6wewfir. FIa puc. 5 rtpe[-

cTaBJreHbr rr3MeHeHr.rfl co BpeMeHeM Bcex I,I3BecTHbIx Telepb SorouerpuuecKl'Ix [epI{oAoB

VI500 Cyg: neproga BparrieHr.rtr repBr4qHoft P1 , nepuoga oopaueru{fl BroprqHofi P2 KoMrIo-

HeHr r.r [ep]IoAa }ttrertuir (luu oqeuru ero xapaKrepuoro BpeMeHu) P3 Hapfi[y c 3BoJIm-

q.refi 6[ecKa r,i rlBeia. I4e prncyHra Br,r[Ho, qro pe3Koe yMeHbIIJeHI{e BeJII{qI'lHbI P1 nponcxo-

ro,uro cHHxpoHHo c pe3KltM ocna6rreHr,reM ,rpKocrl{ mofHofi cl4creMbl I,I yMeHbI[eHI{eM cpe[-

Hefi Benr,rwrHbr fioKa3arenfl qBeTa B-V. CyWecrBeHHoe yMerIbIueHI,Ie BerI[qu]IbI P1 coupoao'

X,U,aIocb raKxe 3aMeEIeHLteM ocna6rleHl4fl spKoc'rl{ rlprI yBenHqe,j.ilrl B- Z Eufe 6olrruee
yMegbrxeHr,re P1 trpotrcxo4,tno trpl{ flocrotrHHofi cKopocru ocna6neHr{f, I'I yMeHbllreEufr. Be-

fl]rqrrHbr B--V. llpuuev HaqaJIo groro flpouecca IIpHIuIIocb, iIo-BI,I&'lMoMy, Ha CepeA]rHy

1977 r. Taroe usNreHeHHe UBera couacyercf, c [peAcTaB[eHHeM yBerl{qe}[,Iff BKJIaAa Ebrco-

KOTeM[epATypHOrO fi3nyqeHl{fl HarpeTofr ntopuunofr KOMIOHeHTbI, a TaKxe yBenl{qeHfifl

TeMfleparypbr Soro@epu fiepBr,rquofr tro Mepe ee cxarus. Cra6llrtlrsaulrf, P1 CoBrIaJIa co

cra6r,rnfi 3aul{ eil B - V u c cyure crBe HHbIM 3aMe Ene HI{e M IIaAeHI'Itr fl pKocrI'I.
Ocraercg HeffcHbIM I,tcroqHEK KoporKorlepuo4'IqecKl4x Kone6auufi 6necrca, Koropble

per[cTpr,rpoButhteb u KorEa ocHoBHofi BKJIaA B I,I3nyqeHI,Ie CHCTSMbI BHocI{[O ropEqee IISTHO

rra no"ipxuocr.H 6enoro KaprluKa, r.r Kor[a (cornacuo [peAcraBrIeHI'IflM CroKMaHa, [IMIrAra
r.r IaM6a) o6ruee r,r3rrfreHt{e B 3naqr.rrelrbHoft Mspe crz}no oflpeEerlarbcff Harperofi Bropu(I-

Hofi KoMnoHeHrof.
B garcnrcqeme cqrraro cBor,rM AoJrroM Ilo6rarogaprrr B.E. IlpoxoQreay l,t B.IL MalaHy-

urer{Ko 3a r,rHrepec K pafure fl o6cyrqeHue pe3yrlbraroB.

Hor6pr, 1990 r.
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ylK 523.4 + 520.827

O.UHOBPEMEHHA, EbICTPAfl UBIRI-AOTOMETPI{tr Rt{ Tri
B 1985-1990 rr.

E.C. Ihnnrprenro

; Ilpunoaxtcs ocHoBHble-pe3ynbrarbl oItrIoBpeMeHHofi 6rrcrpofi UBYRl-eorouerpr{u 3arMeHHofi Ka-
TaKJtr{3MI'IrecKofi cncreurr RWTri s 1985-1990 rr. Bneporre ans RWTri uonyueuu 

-3aBr{cr.rMocru 
noKa-

sarenefi Usera U-.8, V-R, V-I or op6[Tan6Hofi easlr ug oEroBpeMeHHbrx ua6nrogeuuft. fasosar o6,r-
loqKa cucreMEl, o6ycnounusatoulafl yMeHblxexle noKa3areJu IIBera U-B s'rnaBHoM MuHr{MyMe, r,rMeer
Qoptvty u/uml paclpereneHue rpKocrlr; acLIMMeTpr{rIHEre orHocrrreJrbHo Qotorvrerpuuaa*o"our*pu u*-
KpeqnoHHoro AucKa, I,l 3aTMeBaeTCt rr,rurb qacrr.rr{Ho. Bospacranue noxagareleil \Bera B -v, v-R n v-I s
3arMeH[il BbI3BaHo yBe[[qeHI,IeM BKJIaEa rropu,+tofi KoMIIoHeHTbI ttpl.I 3arMeH[Ir aKKpeql{oHHoro Ar,rcxa,
Bce UBVRI'xpuaHe 6necxa noxa3blBzuor rorrbKo rnasHrd MuHr{MyM. Ileper'rennoirr 6necxa RWTri
B norocax UBVRIa 1985-1990 rr. I,rMeer ror xe xapaKrep, uro ua6nrogancs-s 1957 -1977 ry. s nolocax
UBV. lloae4etlile pa3fiocrl{ O-C co BpeMeHeM B Teqeurre paccMarpl,IBaeMbrx rrsrr,r Jrer raKxe floxoxe Ha
ua6uoAaerroe panee, sa r{cKJrprreHueM cyllecrBeHHo MeHbruero nepro[a Bo3MoxHofi Uurnuqrocryr O_C
cocTaBJlrloxlero, IIo HaUII'IM olIeHXaM, oxono 890 [uefi. OAsaxo Bce 3Haqeulf, flepuoEa qrrKJlr{rt]frocrn Al.g RWTri'uaftgennrreno uaonrogeHurM pa3Hbrx aBTopoB, rrloryt 6rtrr couracoBaHEr Mexay co6ofi, ecru
npe[loroxr{Tb r.rx Kparnr,rMu flepuotry oxono 450 Aneft.

SIMULTANEOUS HIGH-SPEED UBVRI-PHOTOMETRY OF RW Tri in 1985-1990, by E.S. Dmitrien-
ko. The main results of the simultaneous high-speed photometry of eclipse cataolysmic system RW Tri in
1985-90 are presented. For the first time for RW Tri orbitd-phase dependence of U-8, V-R a,nd V-1,
based on the simultaneous observations, are obtained. Gaseous envelope, which causes the decrease of U-B
in the eclipse, has an asymmetric shape and/or an asymmetric distribution of the brighness with respect to
a "photometric" centte of the accretion disc. It eclipses my be only partialty. The increase of B-V: V-P.,
V-I in the eclipse is caused by the enhanced contribution of the secondary, while the primary falls into
eclipse. All .UBVRI-hght curyes show the primary's minimum oflly. The UBVRI-hght variability of RW Tri
in 1985-1990 has the same character like on in UBV in 195':. -1977 . The behaviour of O-C n 1985-1990
resembles the one in more earlier observations {so, with the exception of a considerably lesser period of a
possible cyclical variations of O-C of about 890", However, all cyclical periods of O-C for RW Tii, obtained
from the observations of the different authors, could be in a good agreement, ifwe propose that they have a
least common multiple - a period of about 450d.

BseEeffie

C[creMa RWTri orHocl{Tcf, K KaraKrrrr3Mr,rqecKr,rM trepeMeHHbrM. llogpo6uoe ee r,r3yqeHr,re
6rrno Haqato pa:Hrrrrau aBropaMr,r euqe o 50-x roAax, Ho Har,r6ofibrxas qacir oly6rMKoBaHHo,
uH$opMaulx{ orHocl{rcfl K repl{oAy 1957-1963 rr. AIrfl rpoEorrxeHrfl r{ccrreEoBauus RWTri
u c qenblo o[peAerleHl{ff ee oI,I3I,ltrecKLIx [apaMeTpoB r{ BbrflcHeHlrfl flp[poEbr aKTr,rBHocT[r Ha-
Mrr 6bullr uofiyqeHbl B 1985-1990 rr. oguorpeMeHubre UBRl-rpuubre 6recKa c]rcreMbr c
BpeMeHHbIM pa3pelueHl{eM or 12 \o 45 c. 3gecr flplrBoEf,rcfl ocHoBHbre pe3ynbrarbr oroft 0c-
TOMeTpHT{.
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Hexotopue cgSAeHHs o c[creMe

Buepaue [epeMeHHocrr RWTri 6rua orrcprrra flporulleM.-.rcoro-prrfi Kflacc]I$lrulrpoBilJl

,. *u*^.r"r.*y- rrnu A.nrous c op6uranruuM IIepuoEoM 5h'344I1,2] .CornacHo Qoroverpr-
rrecK[M ]r c[eKrpocKorr]rqecK]rrf Ha6nrc[eHr.IfNr pf,Aa aBropoB (cna., Hanprnaep, [3-8]),
RWTri flBlrflercfl KaraKJrI,I3MI,IqecKofi flepeMeHHofi c TJIaBHbIM KoMrIoHeHTottl - 6enrttut rap-

rrr,rKoM c 4lcroo6pasHofi o6oloqxoft - lt co tsTopLIqHbIM KoMIIoHeHroM - auesgoft K5 V

l7) utru MOV [6, 8] . Bcnruuex 6necrca, cBoficrBeHHbx HosrrN,I I,IrM Kapnl{KoBlttvt HoauM,

y RWTri He 3apefl{crptrpoBaHo. Ha rcpunrrx 6recxa B o[mqecKoMEI,Ia[a3oHe I'IMercrcfl uly'-6o"r, 
rrrr*yvtr, o6ycnoBJrenHble 3arMeHI,IeM fJIaBHoro KoMnoHeHTa BTopI'IqEbIM. B uu$pa'

KpacHoM Er.Ia[a3one Ha Kp]IBbrx 6lecra, [oM]IMo uIaBHbIx MI{HIMyMoB, Ha6flIotralorcfl BTo'

pr,rqHbre, coorBeTcTByroqlre He[oaHoMy 3aTMeHI{ro KpacHoro KaprII{Ka aKKpeqlIoHHbIM EI'IC'

rcorvr [8] . B reqerure HecKorrbKr,tx op6uramurx U]IKJIoB, a raKxe 3a 6o[ee ArII,ITerIbHoe BpeMg

s RWTii HaftgeHrr r3MeHeHr,rff 6necxa c aMnnlrrygofi ne 6onee lu. Kar [paBI,I[o, c yBeruqe-

rMeM BHe3arMeHHoro 6lecrca Bo3pacraer E 6[ecK B 3arMeHIlI,I. IloapvaHue cl4creMbl coflpo-

BOXEaercff pocroM rny6uurt 3arMeHI,Ifl .

Couacuo [9], paanocrt O-C ua6rrcgaevroro n pacqerHoro MoMeHToB MI'IHI,IMyMoB'

Bo3MoxHo, I{crrbrrblBaer ql,rKlr,rqecKyro [epeMeHHocrb c aMflrll{Tygofi oxoro 1 twlu n c xa-

paKrepHbrM BpeMeHeM oKorro 7,6 utuz. oKorlo 13,6 rogp..Cooraercrayrcql{e Ha6rIIoEeHI,Ifi

oxBarbrBarcT rrpr,rMepuo 8 ner. Ho aBropbr yKa3brBaror TaKxe I,I Ha Bo3MoxHocrb KaKux-[]I'
6o xaornqecKtrx r{3MeueHwit O-C. Couacso [10] , O-C RWTri uLIKlI,IqecKu MeHflercs c
xapaKrepHbrM BpeMeHeM oKoJlo 5,2 roga. 3avretuu, qTo 3fecb I{ EaJIee peqb Be[ercfl o
MoMeHTaX rIIaBHOTO MI4HIIMyMa B o[Tur{ecKoM El4ala3oHe.

Ha6nroEenus

UBVRl..$oroMerpltff RWTri rpoBoAr{rracb n Kplrnacrcoft acrpoSusltqecrofi o6cepBa-'

ropr.rr,r Ha 1,25-u rerrecKore A3T-1 I s 1985-1990 rr. c rctrorlb3oBaHltert Suucxoro $o-
roMerpa-roIrpllMerpa KoHcrpyKUIllI lluuponrr [11]. Anuaparypa, MeroEI'Ira u:naepeuufi

u o6pa6orrn pe3yrrbraroB nog,po6uo onlrcaHbr s ll2l. 3a sresgy cpaBHeHLIfl ru6upanacr
gseeua A ng cmacra Yoxepa c V= lly38, B-V= O!32, U-B =0ru8 Pl ' Beruq{Hbl V-R=
= OT288t0?005 w V-I = 0745t0Y02 Nrs, l,i'ee orpeAenflrrr.rcb HaMlr rpxBff3Koft rc Qorotvrer-
prrqecKoMy cragAapry 11D23949 r{3 crucKa, rIpLIBoEIMoro Herceretu fiqutu [13] . O6terru
na6nrcgalucr Bo Bcex uxrr.r Qrurrpax oAHoBpeMeHHo c BpeMeHeM [IaKorIJIeHI4ff cI'Ir.HaJIa or
5 ao 20 c u c gua$parMaMll 70" ,75" ,tr 2O'.' .

Pe synrrarrt na6nroAermfi

Kax cneryer u3 auarrr.r3a UBVRI-xpwbrx 6necKa RWTri s 1985-1990 rr., n paccMar-
pl4BaeMbrx lloflocax c[eKTpa Ha6rrcgarcrca 3arMeHufl TorrbKo rrlaBuoro xovrnoneuia (arc-

Kpe[uoHHoro Ar.rcKa c 6enuu rcapnxxou) xoJIoIFbrM Kapn[rKoM. llpuuervr rlpoucxoEflr
KaK qacr[bre 3arMeH[a, TaK, Bo3MoxHo, l,t [orrHbre. .[rurenruocrb flocfle[Hr,rx B cpeEHeM IIo
UBVRI He AorIxHa rpeBbrrxarb 3-5 rr,oan. flo uoraaarerrrM IIBera V-R u V-I y $arc 0 n cny-
qae [orruo.ro 3arMen]r.fl rropuuHrrfi KoMrroHenr - 3Be3Aa rranuofi flocnegoBarennuoCru
cneKrpaJrbuoro KJracca K. 3ro corlacyercrr c EaHHbrMr.r ,If1K-$ororuerpr,rr.r RWTri, BbrnoJr-
ueusofi Jlourvroponr u [p.B 1979 r. [7] , OgHarco 3ro [porrrBopeqr.rr pe3ynbrary cnexrpoQo-'
ToMerpI{[ Eopua [6], uony,meuero Arff BTopI,trIHoro KoM[oHeHra c]IcreMbl cuerrpanrHuft
rnacc MOV.<DpaHKLI KuHr rarcxe rorararor ArIfl Hero cneKrpairbHbrfi xnacc MOV [8]. Cor-
rlacHo HssecrHofi 3Mflr,rp]IqecKofi sasucfiN4ocru Me]tAy op6rrarrurrna [ep]roAoM r,r Maccofi
BTopLIqHoro KoMIIoHeHTa KaraKJlr,r3Mr{qecK}rx nepeMeHHbrx (cv., uanpuvep, o6sop flat-
repcoHa [14] ), vracca Bropr,rqHoro KoMroneHra RWTri [onxHa 6rur panua flpnMepuo
0,57Mr, qro xapaKrepHo EJIfl 3Be3E rnaBHoft nocreEosareJlbHocrlr K7-K8 [15]. B upeg-
nofloxeHlrr,r IIoJIHoro 3aTMeHr{fl B cflyqae c[eKTparrbHoro KJlacca BTopr,rrrHoro KoMnoHeHTa
K5V paccroauue [o cucreMbr, oqeH[BaeMoe no ee R.I-6necrcy r Sase 0, ueo6xogr.rrvro trpu-



Morvrenr r:r aBHo ro Mr.rHr{MyMa

Peynrraru xa6nrogerufi RW Tri s 1985-1990 rr.

Eara uadntoE.ettus. Enecrc sne 3arMegurr Xay6rHa 3arMeHr.r.rr

8.11.8s
9.11.85
10.11.8s

1 1.1 1.8s

12.11.85
10.12.85
28.1 1.86

29.11.86
28.08.87
29.08.87
24.11.87
18.12.87
14.10.88

15.10.88
15.10.88

5.11.88
13.11.88
11.12.88
2.01.89

30,10.89

21,11.89

18.12.8 9

1.12.89
15.10.90
18.10.90
24.10.90

25.10.90

244(37812',7s00
6379,2t034
6380,36078
6380,36146
6381,29050
638t,29016
638221725

6763,20081
6763,20111
6764,2t12s

-
7t48,35954
7448,4t481
'1448A14s8

7450,s0.1 16
7450,50185
7470,44444

7 506,38573
'1s23,34t06

7829,40000
7829,46000
7851,42758
1851,42802
786t,39944
786t,398it6
7879,25398
8L79,54278
8t83,2s192
8 188,58640
8 188,s 8709
8189,51319
8189,5 1 354

zhyxo,fr02
2,02x0,02
2,L1+'9,92--.

2,07t9,94

2,06r0,04

2,11*9,92

1,78 t 0,01

.

2,4110,03
2,27 +0,02

3,09 r 0,02

2,78 t 0,05

2,26t0,04
3,13 t 0,03

. 
2,81r0,06

2,68t0,04

3,44t0,03

%62t0,03
144 t 0,01
1,39 * 0,04
1,40+ 0,02

1,69 r 0,02

By43
13,23
13,39

13,29

13,36
13,36
t3,28

13,26
13,39
13,52
l3.s 6
13,03
13,22

13,21
13,39

'13,44

13,35
13,3s
13,43
13,s 3

13,5 5

13,28

13'55:
t2,92
L2,99
13,13

13,30

Hflrb paBHbrM 320-400 rK; Enfl cn] raeB K7V n MOV - 200-300 u 150-200 rK coor-
BercrBeHHo. Ha oronqatenruruYl arr6op crleKTparrbHoro Krlacca BTopur{Horo KoMnoHeHTa
RWTri 3HaqI{TerIbHoe BrmffH}re Moxer oKa3arb rrorr] renue ero flapaMerpoB r{3 perxeHuff Kprr-
srrx 6recxa.

B radnrUe rplrBeAeHbr HeKoropbre pe3yrbrarbr Ha6rrcgenufi RWTri s 1985-1990 rr.
(a l-rvr croJl6ue - Eara, so 2-Nt - MoMeHT uraBuoro MTIHI,IMyMa n K)nraHcrcux EH.flx, ornecen-
nrrfi x IIeHrpy ConHua). B ueroropbD( crt]raf,x MoMeHrbr Mr,rHuMyMoB, oflpe,qeleHnbre rro
UBV'tt R/-xpurrlu 6necra, orrll{qam{cb Ha 1-1,5 rw{H. B ra6nmle rrM coortsercrByror Bepx-
Hee I{ HlIxHee sHaqeHrlr Enq oAHofi lt rofi xe garrt. 3ro o6yctoareuo, BepoaTHo, pa3nflrMeM
B pac[pe[eneH[I{ flpKocrrl 3arMeBaeMoro r4crorrHr{Ka - aKKperyror{Horo Ar.rcKa - o6paqea-
Hofi K HeMy cropoHbr Bropl,trlHoro KoMrIoHeHTa I,t ra3oBbrx crpyfi lvrex4l Hr,rMr,r B (IBI/-na
R/-nonocax.

Kar ugsecrHo, aKKpeul{onnrni Arcx frBltfiercfr ocHoBHbrM rrcroqur,rKoM r,r3rryqeHr,rfl B
UBVRI s KaTaKJII{3MI,IqecKux nepeMeHubrx, a &raKc}rM:lrrbHafl sHeprr{ff 3roro r,r3nyr{eH}ur
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zJzoos

prc. I

flprrxo4{rcff ua rony6yro o6tacrr c[eKrpa [16]. Ilosrouy qilfi r,rnnrccrpaur{r,r aKrr{Brroro
IIoBeEeHI'lfl RWTri a ta6rtlrue [pI,IBomrc.E oIIeHKr.r ee BHe3arMesuoro 6necxa ts rrHcrpy-
Itesranruofi fiofloce D u coorsercrByrcurafl rry6raHa 3arMeH]r.fl (3-ft u 4-nr cronOuu). Bne-
sarN4eHHlfr 6recrc RWTri srnl,Iclrncfl ycpeE{eHr,rev- 2-4 AecflrKoB roqeK Ha xapaKTepHbrx
yrlacrKax KpI{BbIx, rEe Her rarcux-nu6o "rop6oB" LIII,I JroKarIbHbIx MLIHHMyMos. B otflLlrfl,re
or 3Toro AJIff o[peEeJreHug 6recxa a Sase 0 urr vouu [cflorlb3oBarb rorlbKo HecKoJIbKo
TOqeK I,I3Meperu,rfi r npegeaax BpeMeHHoro r,rHTepBaJla, He 6olruJero, qeM l-3 ruuu, TaK KaK
[aAeH]te 6lecxa Ilpol,Icxo,4rr EoBorIbHo 6rrcrpo r.r s bonrulucrBe crryqaeB Qoprvra M]rHr,rMy-
MoB coorBercrByer HerlonHoMy 3arMeHtrro. flpxocrr o6r,ercra g D-nonoce n ei:ax 0 cna6ee
B cpeAHeM Ha ly 5-2y5, tIeM flpKocrb sae sarMeru,rx. llooronay ouu6ru r,ruprBr.rlyirJrbHbrx ro-qeK I'I3MepeHuq 6[ecrca u Sase 0, a cnegorarerrbHo, n ouru6rcr rny6nuu ,ur*Lurr noory,
Eocrrlrarb dn-dlz.Bue sarNaeHlIs ouru6ru He3Harureirbur,r uo cpaBueHlrro c reMr, rcone6a-
HvIttM'vI' Koropble BbI3BaHbI St'tsnuecrcofr lepeMeHHocrrrc 6necra c]rcreMbr. B Qasax, .6ln:-
KI'IX K 0, Onr [Meror MeHbllrym aM[n]ITylry, qeM BHe 3arMeH]If,. B nocneAueu cJl]^{ae MoryT
ua6lrcpatrcx cKarIK[ 6recrca ua 0,m Fq fl ,Kore6anrs 6recrca oco6enuo yc]rflr,rBarorcfl [p]r
noffpqaHrM cr.rcTeMbr, qTo cBfl3aHo c Bo3pacTaHr,reM MorrIHOCTr,r U3[yqeHr.u aKKpeuI,IOHHOTO
IPIcKa. Tarcoe npeguoloxeuue ocHoBaHo ua Sarre oErroBpeMeu"oio yr.nrreHr,rfl BHe3ar-
MeHHoro 6recrca n rny6ruu 3arMenl,tfl Bo Bcex UBVRI-noiocax. Blecrc a @aaax orono 0rlprl groM Toxe, KaK rIpaBI,tJIo, rloBbrrrraercff, Ho B MeHbluefi cteuerul, r{eM BHe 3arMeHl{f,.
Ero ugnaeseal'Iff Moryr o6ycloal4narbcfl TeMu xe [p]Irr]rHaM]I, qro upr4Bogfr K 11oflp,ry1Hllm
aKKpeuI,IoHHoro EHCKa.

.[.ns RWTri oKa3anocb xapaKrepnbrM yMenbrrreune floKa3areJrfl t\aera U_B ll yBeJrrr_
wt*re B-v, v-R, v-I [pr,r 3arMeHr,ru. Ha prc.'l=_3 s raqecrBe rpr,rMepa rpr,rBe[eHbr 3aBr,rcrr_
y9-c1' o, BpeMeHu pasuocrei coorBercrBytoqkx norasarenefi usera u 6necrca s V-nonoceRlillti I'I 3Be3lbr cpaBHeHr,rs Eng 8 u 9 rrordpx r9g5 r. u29 uoalpl- 19*;. .oolrrrrr*i-
Ho. 3ua.Ieu[rr Ha rrrKarle oprElHar ,qarcrcff B 3Be3[Hbrx BerMqr,Hax B cra'AapT,ofi cncrevre
UBVRI' Ha ocu a6crryrcc yKa3aHo BpeMr B ceKyHgax, orcqr.rrbrBaeMoe or uecruofi floflHor11r.

YueuuueHue floKa3areJrfl :lr,eru U_B Moxea 6ut-grrgaano Bo3pacraHI,IeM orHoc]rreJlbuo-
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roBKIIaraI{3II}nIeHI{firarcofi.roHe3aTMeBaeMoilrruqacruqHo3aTMeBaeMoftragosoficocTm.
,"rorrafi'ar"ra*or, a6conrornag cBeMMOCTb roropofi BecbMa MaIIa t1o cpaBHeHI4IO C MOIII-

HOCTbIO I,I3IIWeHI,IE UIaBHOTO KoMIIOHeHTa' HO KOTOpaE flpll ero 3aTMeHI',IU OKa3bIBaeT 3HaL:['

TeIrbHOe B1I{tHue Ha pacllpeEeJleHue sHeprlu{ Ua6lrogaeUoro I'I3II} IeHI'Ifl B [oJIoCax U n B ' BOS'

MOXHO, 3TO Xe BJII'IflHI'Ie TIaCTI'IqHO CKa3bIBaeTcf,I',I Ha oTHoc[ITeIIbHoM cMeuIeHII[ MoMeHTOB MlI-

HI{MyMoB, na6nrcgaetvtrtxs UBVrRI' Yserll'{euue L(B-n, A(V-R), A(V-D B 3arMeHI{I'I

o6ycrOaneuo [oBbIIIeHI,IeM oTHog]lreIlbHoro BKnaEa a o6qee [3[yqeHI'Ie ar'oplluuOro rou'
rIoHeHTa, 3aKpbrBarorlrero or na6nrcAareJlfl rnasurtfi. Ha go3vloxnocrb raKllx o6't s'CxrcP.ui,/,

rroBeEeHr{fl noxagarelefi Upera RWTri 6rmo yKa3aHO eule YorepoM npI'I aHaJIIa3e I'IM He'

crrHxpoHHblx UBV-uafurrcAennfi RWTri s 1957 r. [3] . OAHato acllMMerpltfl rcpuuofr A(U-B)
orrrot*raruro eaau 0, coorBercrByrouleft u.ururr,ryuy 6necra s UBVRI, [oflyqeHa Dfifl,

cl{cTeMbr ,nep"ure. OguoapervreHnute ua6rrcgenus RWTri s B u V flatttu BbInoIIHeHbI B

1976 r. Yrurreporur [17].-Ilpuuo4lrNmfl. IIM 3aBI{c}IMocrt B-V or op6urantaofi Sasrr :o-

orBeTcTByer roMy )r(e, qTo EaeTcfl e [3] u egecr, cneryer [oEqepKHyrb, qro I'I3Me.HeH]Iff

c $a:ofr"norca:aienefi UBera fJ-|, V:R: Iz-d'<lxnarrmapul[e rpaKrI'IqecKI4 norsrtfr r)p'

6nralturfr ullKrr r,r floflyqeHHbre rro cuHxpoHHbrM BbICoKoCKopocTHbIM ua6nrcAeunsv, Htft-

AeHbr EIIE RWTfi BIIepBbIe. 3aUeUtl"t, UrO nogO6UOe [oBeAeHI'Ie paccMarpl'IBaeMblx [oKa:]a-
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Terrefl uBera Ha6rrroAarrocb HaMr,r u y 6smruefi Hosofi DQHer, B ro BpeMrI KaK ArIrI HoBo'

loEo6uoir ACCnc, CoUIacHo [18], ace qeTblpe floKa3areJlfl qBera Bo3pacTamT flpu 3aTMe-

Hr,rr,L B orrllqre or KpI{BbIx EIfl A (B-V), A(l/-R) ' A(V-D i(plrBafl 3aBr4ClIMOCTA

A(U-B') or Qasu Hecr.{MMerpr,rrrHaprHocrrreJlrxo 0: ee BocxoAffulafl sersr 6oree floflorafl E,

KaK rrpaBr{rlo, fiocfle 3arMeH]Ifl 3HaqeHr,rfl A(U-B) clIcreMarLIqecKI'I MeHbIIre, qeM Ao Hero'

3ro nroxer o6ycnoBn[Barbcfl Bo3pacTaHr{eM BKrIaAa B CyMMapHyrc CBeT}IMOCTb CI',ICTeMTI

r.I3ryqeH[f, B ttoJloce U no CpaaneHl,Irc C ApyrI'IM'I IIoJIocaMI'I nplr Ha6rrcAeuuaX r QaraX
[OcIIe 3aTMe:nvtn. Etts, DQHer, HanpIIMep, yMeHbIueHI{e U-B s 3aTMeHuI'I cBfl3blBalor C cy-

ulecrBoBaHr.reM y Hee ne6ynrpnofr o6oro.IKu, ocraBllleftctr ttocrle Bc[bIIIIrcr Hoaoft s 1934't.

Ecnu yuecrr, qro u cIIeKrp RWTri noxox Ha cIIeKrp DQHer [3, 19]' ro He I{cKJIIOqeEa

Bo3MoxHocrb roro, qro RWTri Toxe flBJIflercff 6blBxreft Hoaoft (arrnrnocru rI'IrIa BcrIbIIueK

KapIII4KOBbrx HoBbIx y Hee He 3aper[CTp]IponaUo) ll I'IMeer KaKyIo'To o6ofiollKy, o6ufyrc

Arf, o$ollx KoM[oHeIITOs. Hesag1ifirro or npnpOAl,t srofr ra3OBOfi O$OrtOqKH OHa, [o agefi

BnEIMocrr{, I,IIIT{ LIMeer ac}IMMerpl{p rloprrarr [o orHotuenulo K ocHoBHoMy 3arMeBaeMoMy

u 6ur. O s UBVRI.no.nocax o6l,eKry - aKKpe4.roHHoMy AI'IcKy' wf ntm' ofltagaer pac[petre'

JreHr{eM fipKocrr,r, acr.rMMerpr{qublM orHocI4TeJIbHo $oToMeTpl'IqecKoro UeHTpa flocreEHer').

Auanui pasuocnt O-C. [pepap*renrHrrfi ananu: [oflyqeuHofi s 1985-1990 rr. gasficz'

MocrI,I pa3HoCrtr O-C Ha6IIoEaeMoro u pacrleruoro MoMeHroB MI{HI{MyMoB oT BpeMeHI'I

CBr{AerellbcrByer o Bo3MO}Goft IIuKnI4,IeCKofi [epeMeHHocru O-C c xapaKrepuofi AIlrrerm- "

Hocrbro oAHoro qr,rxua AIoKorro 890 ;4reft u c aMfirll{Tygofi orolo I vruu. IIpu arou cpe4'

Hflff Berrfiqr{H a o-c yMeHbrxaercfl co cKopocrbrc aPlP = 1,7 . 10 -6 (sgecr P - op6raranrurrfi

nepuog). Ilpurraepno raKoe xe 3HaqeHI4e APf P 6wtro flo[yqeno EpyruMI'I aBropaMI'I gra 6o-

nei pasuux na6nroAeuufi cucreMbr (qu., uanpuuep, [9, 10] ), B ro xe BpeMfl He I{cKrIIorIeHD'

*o af = 890d Mox(er rrpoBecrr{ HeKlIfi Mocr "cotliracr4fr" Mex,qy HafiAeHHbIM[ BpeMeHaMI{

r{.IKIII,IqHocrIi O-C 2777d'n 1898d o [9] u [10]-cooraercrBeHHo. A rueHso: pa3Hocrb Me:('

Ay gByrurs [ocJreIpr,rMn BeJrIrII,tHaM]r pasna 879u , qro c yqeroM Bo3MoxHbIx HeroqHocrel{ B

onpeAeflegr{r{ Bcex rpex 3narrexr.rfi AI nparruvecK}I coB[aAaer c [pI'IBoAI'IMofi HaMu.oueH'

*of. g [9] yraeuaerct Ha Bo3MoxHocrb cylqecrBoBaH[f eule oEIIoro flepfloEA - 498U''

He ncrnroqeHo, rITo Bce 3Tr,I IIOJryqeHHbre pa3HbIMI{ aBTOpaMI'I XapaKTepHbIe I',IHTepB:IrIbI

r.u,rKrr[qHocr]r O-C RWTri frBfiflwrcfl, KparHbrMl,l KaKoMy-[H6o oErIoMy, 6lrarcovry, Ha[p]I'

Mep, K 45Od, a Heo[peAeleuHocTb B Ha6rIIoAaeMbIx BeJII'IrMHax AI O6yCnoaJIeHa KaK]IMH-To

XAOTHqCCKIMI,I CKAqKAMI{ O- C.

3axnro.renue

Bneparre noflyqeHbI oAHoBpeMeHI{bIe BbICoKocKopoCrHbIe UBVRI-rpuaue 6lecra 3aTMeH-

uofi rcararrul3MlqecKofi cucierrarr RWTri, oxBarbrBalorque tlpaKrtlqecKll Becb ee op6uranr'

nuft (lrxfln. 3asilcuMoCru or opfi]lrilflbHoft Saru uorcagatenefi \BeTa I/-R' Z-l npegcrauneart

g;1a RWTri B[epBbIe, 3aB]ICIIMqCT6 U-8, ol;1pegeJle6gatr IIO cI{HxpoHHbIM }I3MepeH[EM B

{/B;.TaKxe traercfl BlepBbre. Ha6nro4aevroe yBerluqeu[e B-V, V-R, V-I Br,I3BaHo [oBbIIue-

HI,IeM BKJIaEa BTop[rrHOrO KOr!ffIOHeHTa B O6uyrc CBeT]IMOCTb, KOrAa 3aTMeBaeTCfi aKKpe-

uuouHufi IIUCK. yMeHbrrreHr{e rroKa3arellfl lqa,era u-B npl{ sToM Moxer [poucxoAlrrb I{3-34

CyuIeCrBoBaHr,Is xaxofr-to ragosofi o6orIorl<x c Soprrlofi Yrlvrilfi pacflpege'IeHlleM fipKocrll,

ui***.rpr*roft orgoc[renruo Qorotrerp[qecKoro uegTpa aKKpeu[onHoro A[cKa, u 3arMe-

BaeMofi, uoanto**ro, 1114iub qacTuqHo. Blrarge ee I{3JIrIeHnfl CyuIecrBeHHO B OCHOBUOM B

Llnonoce. Xaparrep [epeMeHHocr[ 6[ecKa RWTri B 1985-1990 rr' ror xe, rlroHa6'uoAan-

cfl !I pagee: [Oflpqagl,Ie C]rCTeMbI BHe 3aTMeHIL Co[pOBOXAaeTCfl yBe1111qeg11eM 1.1Iy6U:{bI

3aTMeHI{ff I,I [pOlICxo4,IT KaK B TeqeHI{e HeCKonbKI'lX Op6[T:UIbHbIX UIiKJIOB, TaK I'I 3a 6OJIee

[,Ir,rreJlb]Ioe BpeMff. Ono o6ycnoBJleno yc]IfleuueM MouIHocr]I [r3n) IeHI{f aKKperyoHHc'ro

grn"*u ,o*pyi 6erro.o KaplrlrKa. PasHocrr O-C sa BpeMfi 5-lernux Ha6[IoAeH[fi yMeHhIIriIeT-

c8 co cKopocrblo roro *a nop,A*u' rlro 6bIlo naiEeno fi rpyfl'IMl4 aBrOpaMI{' -10-6' oE-

"u*o 
no'yutuHr'ni mlor ntp'bg 890d sosN'IoxGIbIx IIJ'IKrlI{qecKHx KoJle6aHt'rft O-C MeHbIrIe'

qeM rrpr.rBoryMr,re paHee 
"rruu"**r. 

Arvngrrrygr,r EepeMeHHOCTU o-c BO BCeX Clyqaflx @c'
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raBrlflnr oKoJIo I-2 twttt. He ucrnrcqeHo, qro ace na6nmgauiluecf, gna RWTri xapaKrep-
Hbre Bp€t\4eHa Bo3MOXHOfi U}IrcrrI.IHOCru O-c xpatHrr rcarconry-lu6o fiep]rory, uanpur,aep
oKorro 450', uro [pr,rBerro 6u x cornacurc pe3yJrbraroB pa3Hbrx aBropoB.

B,parom uy6oKyr0 6narogapnocrr I0.c. Erfunaoay ia coBerbr r{ gaMe,ra*rr.

Hor6pr, 1990 r.
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ONTTIIIECKHft .UIEQO}I3M OKONO3BE3trHOfr r6INN
I{ COECTBEHHA.f, IIOnflpH3AIIH.fl WW Vut

A.B. Eepuronnr, B.II. Ipnmr, H.X. Mrurnrynor

o6cyxga*cn pesynBTarbr [arpyJr'Hbrx uB vRr -ualmoAeH,fi nrrrelr'ofi flonrpr.r3arru[ r OnecxaI{3orlfipoBaHnofi Ae stseeAH Xep6nra WW Vul, BbrnoJrHe]JHbrx s 19g6_19g9 rr. B xoge rrr" nrO*og.r;fiB MoMeHTLT rny6oxr'x MIIIIIMyMoB 6uecra o6uapyxeHa BbrcoKa-fl co6crBerra.E nofiflptqa111fi 3B'3ALI,ocHoBHErM [croqHI{KoM xotopoft .flBrlferc, paccetHgoe Ll3ryrreHlle oKoJro3Be3,qHoro flbrJleBoro arrcKa.Arranug uo.se,qeHr{t flonsprr3aqlrlr rrpu [3MeHeuurrx 6necra ,r"rg"i no*"riira"r, oro HapxEy. c arofi coc-mgnsro[Iefi co6crseHHaf, flonflpugaqu, ww vul BKJrrorraeT TaKxe Eonom{nTerrbxyro cocraBJrf,rcilIyp,o6ycnoaneruyrc olrfiqecKr{M' Ar{xporr3MoM oKo,rosBe3[Hot 
''bur,,. 

o6cyxgaror;;;*;;;;;';;;;;;:rauua uec$epuqecKrx rrBIrIElroK. IlOxaeauo, qro eclrH opHeHraqurr qacruu flpoficxoEr{T B pe3ynETaT€tlpeqeccllu IIx yrnoBElx MoMeHToB B OKoJIo3Be3EHoM MarHI{THoM floile, To [ocIIeEHee AorxHo 6brl,b6nr-rsx ul"t K Top or-{AarI6HoM y,

THE OPTICAL DICHROISM OF THE CIRCUMSTELLAR DUST AND INTRINSIC POLARIZATIONoF ww Ynl, by A.v. Berdyugln, v.P. Grinin, N.H. Minikulov. TheresultsofJh;;ir"rl6;o"s-niiiiii{*
tometric and polarimetric observations in 1986-1989 or tne isotted-er-i"rtie star ww vularediscus-sed.

During this observations the high degree of linear polarization in the deep Algol_type photomeric mi-nima was found. It was shown that this potarisation produced mainly by light scattering from circumstel-lar dust disk.
The analysis of the polarization behaviour and brightness variations show that there is additional com-ponent of the intrinsic porarization which produced by optical aicr,roism oi the circumstellar grains. Themanner of the Srain alignment are discussed. It was shown tt"i .iirr" gr"irrs ,iignrn"nt is due to precce-sion of their angular momenta in the circumstellar malneti" field, this fielf,shoud be toroidal.
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Bregerure

Jlunefiuas norrflpfi3arlr{fl 3Be3E, o6ycroBleHHaE o[TI,IqecKI,IM Al'Ixpol'r3ruou nrrnenofi n'ra-

Tepr,pr, naxogffuleficfl Mexry na6lrcEareneu u.aresgofi, o6raEaet oAHI'IM BaXHbIM CSOfiCT-

BoM: oHa yKa3brBaer HaapaBrIeHI,Ie MarHI,ITHoro IIoJIfl (s npoeKllu14 Ha KapTI'IHHyIS

IlnocKocTb), B KoTopoM ,uraipoa"o, Hecsepuvecxlle IbLIII'IHKI'I. K coxanegulo, 3TI'IM CBoficT-

BOM He yAaercfl BocfloJrb3oBarbc.ff B Tex cJlyqaflx, KOfEa 3Be3Ea [Meer co6crBeflHyrc nmefi-

Hyro flonffpl,I3allgrc, o6yCIoBleHHyIo oKollo3Beagnofi nr1t:Irrc, YCToXH1IoUI'IM o6CToflTeIbCT-

BOM flBJlflergff, BO-rIepBbIX, yrler Mex3Be3EHOfi [O'JIfpl43au[u' roroprtft E'z]'IeKo He Bcer[a

ygaeTcfl BbrrlorlnlIrb c HeooioMMofr ToqHocrblo' Bo'BTopbIx (I'I 3To rnaauoe), co6crBeH-

Hafl IIoJIflpI,I3aIII,Ifl 3Be3E C oKoJIo3Be3EDbIMH I5IJISBbIMI'I o6olorIKaMI'I MoxeT 6rtrn o6yC-

loBIIeHa COBMeCTHbTM EeftCTBr.reM AByX pa3[I'rq115111 14s1aHI43MoB, Koro.pble TpyEHo orEeIII'ITb

Apyr oT Epyra, - orrTr{qecK}rM ${xpotr3MoM oKorlo3Be3EHofr \tbtlttt vr pacc€ffHEeM H3llyqe-

HlIfl B [bIJIeBOft O60noqxe.
lltreHno rar o6crorr Aeno B clyqae MoJrogbrx 3Be3[ rl,Ila T Tenrua u Ae/Be Xep6nra.

I43 [poBeEeHHofo HeEaBno Eacrninona [], 2] o6sopa florlapfi3alluolrHblx }IscrsgonaHl'Ifi

3TI'[X3Be3ECrIeEyeT,qTocpeAuHI',IXIIOKaHeTHUOA,HOIOO6beKTa'EIISKoTOpOrOffBJIeHI4e
o[TUqeCKorO AI,IXpqI,I3Ma OKoJIO3Be3AHoft Urmu MoXHO 6rUro 6rt CqI1TaTb EoKa3aHHbIM'

lle gryx otueqeisrX BbIIue MexaHlI3MoB t1oJIrp]I3aU11H Bacrueu orAaeT fipeg[oqTeHue

Ilocflef HeMy, cBa3aHHo My c pacceflHl'IeM cBera oKoJro 3Be3AHofi IIbIrIbIo'

3ra roqra 3peHllfl 6lUIa HeAaano fiO[rBepxtreHa pe3yJlbraraMH IIarpyJIbHbIx nollflpl't-

3aIIIIoHHbIx u Qbror"rerprqecKllx Ha6flIogeuuft [3-6] usonr'rpoBaunblx Ae asegg Xep6rra

c He[epfio[ilrrecKr.rMr{ alroneuoAo6HbrMl,I ocna6;erultnau 6necra, Haqarblx B Kpruyty u ua

Caurnore B 1986 r, B xoEe 3rI.Ix Ha6IITAeHI'tfi B rnyfuKl'Ix MI{HI'IMyMaX rlerr'Jpex 3Be3E

(UX Ori, WW Vul, BF Ori n CQ Tau) 6rna o6uapyxega rIpeAcKa3aHHaE n [7] errcorar

nrneftuas flollffpr{3aUl,If,, Eocr}Irarculas 5-8% u o6ycloBleHgaf, pacgeflH1leM cBeTa B oKo-

IrO3BS3AHbIX gbrIleBblx'AI,ICKaX. K ana1or1tluoMy BbIBoEy [pU[UII4 rarxe Kapgonoaoo

r4 Ep. [g], Ha6[roAaBruue 6ofibrflym co6crBenHyro flOrrfpr,r3alrtln B M[HI'tMyMax KJIaCCllqec'

rofi Ae 3Be3EbI Xep6nra RR Tau.
Bnaecre c rcM llplr aHaIII,t3e [oJIflpI{3aUI{oHHbIx Ha6llrcgeurfi WW Vul [ ] 6uIl otnaeqeu

oEr{H Heo6bruurtfi Onusog IIoBe[eHI{fl [orIflpI{3aIIlI[ 3Be3Ebl,BKoropoM6rruO sanogospeuo

BIIIIflHI{e oIITI,IT{ecKoro EI{xpoI,r3Ma qacTuq B [bIIIeBoM o6[aKe, [epeCeKaBIxeM nytl 3peHuff

r{ Bbr3BaBrrre* ,rraor"ro4o6Hoe oc[a6[eHr,Ie 6rlecKa. B uacroguefi crarre flpl4BoA'Tcff

EOrroIrHI4TeJrbHbIe EaHHbIe, cBUAeTelbcTByIoulIe o cyuecTBoBaH,uLr B OKO'JIO3Be3[HOM OK'

pyxeHlllr WW Vul B bI crpo eHHbrx Hecoe puqecKl{x II bIrII{HoK'

l. O6u[de cBeEellr{f, o WW Vul

3aegga WW VUI sBilflercfl oAHI,tM E3 Hal46o1ree flpKl4x npegcraBfireJlefi nolxraCca 3Be3A

c HerrepuoEr,lqecKr{M}r alroJlerroAo6HbrMr,r ocJ.Ia6JIeHI{ffMI,I 6neCra. Ee $orouerpltuecxoe
rroBeEeglre uccflegoBa11ocb MH9TI4MI,I aBropaMl4 (cr"r, [4] u UI'IrI4poBaHHyIo raM Il1,1repa-

rypy). llpeEcrannenue o6 ypoaHe ooroMeTpFlecKofi aKrLIBHocrI'I 3Be3EbI AaeT rl',IcrorpaMMa

ipi*. f i , rocrpoeHua, to Aurru,, fioroutex'p,'t'ecKllx Ha6rlrcgenufi L4' ?- l]] -^---..^* n-." 
I,In$parpacHrre ua6nroEeHufl fl2-15] noraarrnar)r' qro 3Be3Ea oKpyxeHa Moulgoll IIbr

nesoi;6onortKoi. Corrra.ro orl.n"u* [i6], ocHonaHHbIM Ha ]IK-QororraerP.Iu go tr= 3'4pt'

,.*nrp.rypu uruesoft o6oloqrcu ww vul 6nugrca r 1000 K, a ee auyrpeunuft pauyc nipil-
ra I i.e. I,Ic[orrb3yfl ruaul/ UBVRI- u llK'va$uoAeHl{, [12-15], MbI rocrpoarlll ucrlpaB-

,reHHoe 3a roKpacHetue (Av = l*, R = 3,2 [10]) pacnpeueneHl{e 3Heprm 3Be3AbI B fp'
KoM cocroflHr.ru B 6oree uupoKoM r.rgrepBilre Enui sorH 0,35-60p (p""-.?l' Ha pucyuxe

[p]rBeAeHo raKxe reoperuq;cKoe pacupeEeneHl'Ie lI3 MoEeIIefi Kypyua ll71 Ws 3Be3AbI

c HopMarIbHbrM xI{MI4qecKlIM CoCraBoM npu T = 9000 K v lE g = 4, rotopoe o6ecuequBaet

Har,ilyquee corflac[e c AaHH6IMI{ UBVRI $Ororuerptn. 3alrerut"r,uTOflo[yqeggbleraKI'IM

[yreM rrapaM.rpo, .".r[o1T u lgg cornacyrcrcfl co c[eKrpanbHblM rI'IIIoM WW Vul:AO*

-aSe If 8] . Hcnonrsya reoperuqecKl,Ie [oroKI,I uglyqeHu, ,uJrs a],r6paHHofi uo[enu aruo-
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Pttc. 1. HoprvrupoaanHaf, rucrporpaMrr.ra QoronaerprvecKofi aKTr.rBHocrr.r WW Vuln nonoce ZnogaHurrrr
QorosrreKrp[rtdcrux aa6nrcgeuufi [4,9 -1 L ]

Pttc.2. UcnpatJleHHoe 3a rroKpacnelue pacnpegerlenue oHeprt,lr,r B cfleKr?e Wrff Vul u rr,rarcur'rylre 6necra
rro EaHHbrM rracroarqefi crarru u Aaunrru }IK-na6nrogeuufi [ I 2 - 1 5 ]

flpuregeno pac[p€Aerresle slreprHu ArrE MoAenrr arnrocseprr npH f=9OOO K r lgg.- 4ll7|i I _ EaHrrbreHacrornleipa6omr,2-U41. 3 -U21,4-ltjl,s- tt5l - -

cQepu, MbI Halrsllt, ttro rrpu Av = l^u paccro.EHr,r[ Ao 3Be3Ebr 370 nrc [10] ee paMyc paBeH
3,6 Ro.

Bururax I{3 Ha6nloEaeMoro pac[peAerreHr,rfl gHepru]I Teoperl{qecKoe, Mr,I Harrulu, qro
BKIaA I,IK-us6rrrrca B 6onoMerpr,rqecKyrc cBerr,rMocrb 3Be3Ebr paBeH

Lr* 
= 

L1on_ /-roop 
- nor

L6.,n L^" - v'/' t '

a c4u I,IK.ug6brroK Moxer 6urr annpoxcr.rMr,tpoBaH ,Ha6opoM rutanKoBcKr,r_x Qyurqd B
I'IHTepBiue reMneparyp or 1000 K go necrorlbKr,Ix coreH rpagycoB. flocrteAHee o3Haqaer,
qro rlbuleBafl o6oloqKa WW Vul npocrl{paercff.Eo paccrotrnr,rfr nopagrca HecKorrbKr,rx [eclr-
KOB aCTpOHOMUTIeCKI{X eAI,IIfl{U.

B cuerrpe 3Be3AbI rlpllcyrcrByer 3Mr,IccroHHafl. rr4lrrufl. Ho, uvrcrortaa AByxKoMloHeHr-
uufi npoQrrb, xapaKTepuuit g1rn rpaqaro-qefica ragosofi o6orroqKr,r, Ha6firogaeMofi c pe6-
pa' B rvrWruuytrtax 6necra floroK B ttutwulln y6rmaer, rorEa KaK ee gKBr,rBarreurHas.DJupr4-
Ha pacrer [18]. 3to o3Haqaer, qro Ilpr,t uoiprrruu 3Be3Ebr He[po3paqnbrvr nrrresrrNa o6na-
KoM oKorro3Be3EHa.f, ra3oBatr o6onoqrca gKpaHlrpyercf, Jrurrrb uacrnuno Ilg] .

Ysefl[qenue BKrIaEa ragosofi ?l.rtvrccttu B MoMeHTbr Mr.rHr,rMyMoB En]rrerrbHoe BpeMtr cqu-
rarrocb nau6olee BeposrHofi upuunnofi Ha6[roAaeMoro y WW Vul r,r gpyrflx 3Be3A 3roro
loEKrracca floBopora rlBeroBbrx rpeKoB Ha Er{arpaMMax rlaer/aennuwtra: (u_Bl lv u (B- v)lr
(crvr. o6eop [19] u ur.rrxpoBaHnyro B HeM nureparypy). Hegaano BbrflcH]rrrocb, o,qgaKo,
qTo llp[qr,rHofi raroro [oBeEeHr{ff uorcasarelefi qsera s geficruurenrHocrr,r flBrrfeTcf, pac-
cesnuufi cBer or oKorlo3Be3Auofi [rutu, Br(naE Koroporo pacrer npu rroKpbrrI,II,I 3Be3Ebr
He[po3parIHbIMIr [bIrIeBbIMu QparnreHrarrau [3-6,8] . Bucorax crefleub lwtei,tuoit florrflp1a-
3auLI[, na6nrogaaun.scr B Mr.rHr4Myprax wW Vul [a] (ao 6% B roroce V), caugerentcriy-
er o roM' qro IlbuleBafl o6onoqxa WW Vul c]IrIbHo clnrccnyra r.I, TaK xe KaK I{ oKorro3Be3E-
nrrfr rasosrri gucrc, ua6rrcEaercfl c pe6pa.

llepeuuuennble BbIIxe cBoficrBa WW Vul - rr{rr nepeMexHocrvt, Harrr4ttte oKoJro3Be3E-
Hoft urutu, 1Mluccl4fi a Ho w _orc,yTcTBue ryMaHHocrll xapaKTepHbl EIfl MonoAbrx I,t3oJrr{po-
BaHHbIx Ae saesg Xep6rra [20]. .flpyraa BaxHaf, oco6eusocir WW Vul - uenaouorouioe
loBe,qerMe uorcagareneft r{Bera B ury6oKr.rx Mr,rHr,rMyMax Ha6nmgaerca y MHorr,rx 3Be3[,

//,t
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MoJroAocrb Koropbx He Bbr3brBaer coMHeHr,rfi [19] . B cBere 3roro flpeAcraBrlfleTcf yWBn-

TerrbHbrM Tor OaKT, rrro WW Vul uaxoAurcfl. B$utu or o6nacreft I,IHreHcI{BHoro ssesEoo6-

pa3oBaHr.rfl. floClegnee MoXeT o3HaqaTb, qTo poX,U,eHI,Ie 3Be3A s lartaxrrlre flpoloxo,fl'IT
He rorrbKo 6olnruauu rpytlltaMlt, Ho r,r B pe3yrrbrare KorIJIa[ca MarIoMacc]IBHbIx o6rIaKoB,

HaxoEf, rrluxcff BAarI[ ot o 6racrefi snes4oo 6paooBaHuf, .

2.Ilrrnefilrrat flo]If,pusallnf, WI{ Vul

2.l. Ha1ruodarenbHue dauuue 1986- 1988 zz.

K uuc.ny Har,r6olee lrHrepecHbrx oco6eHxocrefi WW Vul orHocl4rcfl rIoBeEeHI'le ee nuHefr-

uofi noraprsaq[[: B qpKoM cocroflHr,rfl oHa cpaBHr,rMa c Mex3Be3gHofi, e rn_y6oKl,Ix MI'IH]I'

MyMix - yBeru4vuBaeri.s so Bcex nolocax Qoronaerpu.Iecroi cllcreMbl UBVRI (cv,. Ilpra-

rroxeHr4e, ra6n. II. l, u [4] ). Kar rroKa3aHo B [4] , ocHoBHbIM ucror{Hl{KoM aroft uonapr'

3a\yg flBlrfrercfl fi3Jryqegl{e, pacceflHHoe oKorlo3Besgnofi urnrrc. Ha sro yraerrnaror: a) or'
HOCI{TEIIbHAfl CTA6I{IIbHOCTb TIAPAMCTPOB NOJIfiPI,I3AIIUU OT MI,IHI,IMYMA K MI,IHI{MYMY,. CBI,I.

EererrbcrByroxlafl o roM, qro [onflpl,I3oBaHHoe r,t3rlyqeHlle Bo3HuKaer s 6onruofi uo o6te-

My cpeAe, orrrr,rqecKlre cBofcrBa roropoft He MeHflIorct (wru MeHflIorcfl ruegleHtto) co

aperrneHerl,n; 6) ronnosaa 3aBllcuMocrb [oIIflpI{3aqI,II4 P1 n rnyoorux MI'IHuMyMax, coua-
cyrculaffc.fi c TeopeTurtecKl4Mr,r 3aBI{CIMOCTflMU, paCCqUTaHHbIMI4 B MOAeJIflX OKOJIo3Be3AHbIX

,Lln.uur* o6onoqer [21]; a) 3aBr4c]IMocrb P1 or aMlUll,Irygrt ocla6ne],/ivfl 6$ecKa&mx,
Koropafl B [epBo M npu6:ruxeultl4 ygoBJlerBopter coorHoIIreHI'Io

Pr" (Az1) = P;c (0)' 1go'aam 1. (l)

3ro coornoureulle oflpeEelfler 3aBl,Ic?rMocrb floJrffpfi3al!.au or 6:recra B cI,IcTeMe, cocroff-
qefi r,rs flepeMeHgoro I4croqul,rKa HenoJrflp[I3oBaHuofo H3ryI{eHI,Iff (r uaurena cryqae 3To

3Be3Ea, sKpau[pyeMaff [buIeBbIM o6naxorrl) I,I ttocrotrHHoro l4croqHl,rKa Ilorlffplr3oBaHHoro

csera. Tot Saxr, uro B rlepBoM nplr6rtuxenl.u{ oHo couacyercfr c ua6nrcgeuuaMl'I, o3Haqaer'

r{To B cryqae WW Vul porrb ApyrEx MexaHr43MoB Ilo[rpr,r3aU}rr1 CpaBHI,ITeJIbHo HeBeJII,IKa.

Corna6ro [4] (cvr. rarxe ra;6:n. 2), Mex3Be3[Hafl [oJIflpI'I3aUIaE P;s B HaIIpaBneHI4I'I

na WW Vul 6nusxa x 1%u r{Meer rroqrlr rarofi xp IIo3I,IqrIoHHbIfr yron, qro u co6ctseHHas

[oJrflpr.r3aur,r, 3Be3gbr B Mr,rHr,rMyMax 6necrca1 . lloororry eclu 6lr Ha6ruoAaeMafl florlffp[3a-

III,I{ 3Be3,4br COCTOSTa rorlbKo LI3 9TI'IX AByX KoMIIOHeHT:

P(&zl) =Pr. t P."(Arar.), (2)

rtre P." oflpe4enflercfi cooruorueHnervr (l), To u3-3a coBflaEeHl,tfl no3]IUuoHHblx YUIoB: Psc H

p1* no"iuurabnnr,rfi yror cyrrarvrapnofi nbnrpueaqr.lu npu ocla6leunsx 6lecrca_ _LoIlxeE 6bDI

6rr ocrasarrcf HeI'I3MeHHrru' Heo6uqnoctr flotseEeHl'Ifl [orIflpI'I3aII[u ww Vul cocrol'Ir B

ToM, r{Tononpeuao6rur.rpHoro MI,IHI,rMyMa g 1987 r.9To ycnoBue BbIrIorIHErIocb [pI'I BxoAe

B MLIuI,IMyM r6rno pe3lco Hapyueuo rpl,t Bblxo[e ]I3 Hero (o'r. [ ] n puc' 3) '

2. 2.,4,o no nuur efi b Hbt e H a6fl p d ar enbuu e d auuu. e

B reqeulre Ha6[roEarerrbHbrx ce3oHoB 1988-1989 rr. [arpynburre na6lroAeuurl WW Vul

6r,uru upogolxeubl c IIoMouIbIo $oronaerpa-uonflpl'IMeTpa KoHcTpyKUI'Iufluupol:r;r 122],
ycraHoBrreHHoro Ha rerrecKole A3T-11 (crvr. ra6n. n. l).Ileropt 1989 r.6rn sapertlcrpu-

poBaH erqe oguu rry6oxufi uuuravyu, xoropui @IlpoBox,4tulcfl I'I3MeHeHI'IflMII no3]IqI{oH'

Horo yrlla IIoJIffplt3a[I{[ npI,I BbIxoEe 3Be3fbl I{3 MI{HI'IMyMa, IIoEo6HbIMI'I o[[CaHHbIM Bbllfie'

1Ha oqroBauurr sroro 6ul cgelan grrso[, qro ocb cl{MMerprlr oKoJIo3Be3AHoIIbIrIeBoro aucra WW Vul
(noguuuouHufi yron xoropoft nplr paccefiHr,r, CBeTa MeTIKI,IMI,I qaCTI{qaMH coBrlaAaeT C HanpaBneHI4eM

np"rri"a"rrannux rone6auraft sneripr,ruecKoro Ber(Topa paccesHHoro ugnwenlas) opueHTl4poBaHa BAo,rb

rvrarHrlrHoro uong. [IoEo6Ha, opueHTaqr{fi cBHAerenBcrByer o ToM, qro rpaBI'ITaIU'IoHHoe cxarHe flporo-

3Be3EHoro o6nara, I,I3 KgToporo c@Opullpoaanacl 3Ta 3Be3,U,a, eQQerrnaHo KoHTpo'lllpoBanocb MarHuT-

nurvr uonerrr [4] .
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It{c. 5, IloBe[eHr.re rapaMerpoB norffpr.r3aqull WW VulP, u P, a wwtwwynax 1987 r. (a) u 1989 r. (6)

.{axHrre coorBercrByror yqacrKaM MuHHMyMoB, [orca3agHbrx Ha pnc. 3 c[nouHr,rMra ll*ruarrau, Yxaga-
Hbr raKxe [apaMerpbr P* u P, cocraBlflrouurx noflipHsaqr{u Pa1 (vepxrrfi rpyxox) n Pig (sneegovxa),
crr, pas4, 3

O6a etn artl,I3o[a [oKa3aHbr Ha pI,Ic. 3-5: ua pLrc.3 rroKa3aHo rroBegeHr.re [orrffpr{3aur,rn t4

6necxa WW Vul B norroce V, ua puc, 4 - noae[euue no3ur{fioHHoro ynra norrflp[3ar.Ir{H Bo
Bcex [.fiTr,r noJrocax cr{creMr,r UBVRI,Ha pr,rc. 5 - loseAeHr.re flapaMerpoB rrorrffpr.r3arluu
P*, P, a flofloce trl.

Tor Qarr, qro ogxHaKoBbre tro cBoeMy xapaKTepy r,r3MeHeuua rro3]ruuonuoro yrna rro-
fiffpr.r3auun WW Vul Ha6nroAanr,rcb yxe B Ter{eHr{e [Byx M[Hr.rMyMoB, yKa3brBaer lra ro,
qro [oAo6HbIe I{3MeHeHI{fl He flBrIffrcTcff crlyqafiHbrMr.r grlr.t3o[aulr. Our cBu,[erenbcrByrcT
o cyuIecTBoBaHI,IU eIJIe OAHOTO MeXaHI,I3Ma [Orrffpr.I3aIIU[, OTIrr.rqHOrO oT AByx o[ficaHHbrx
Bblrue, roropr,ri "srfircqaercs" npu suxoge 3Be3[bI Lt3 MLIHLTMyMa.

Puc. 4. [IoneAeHue fio3lrql{oHHoft) yrna flrHefiHoft flonrprr3aul,Il{ WW Vul B floJrocax U, B, V, R, I e .M:[r-

HXrryr"rax 6necxa
O6paqaer na ce6q BHHMaHI{e acttMrrretpuuuax $opMa AByx HaN6oree r.ny6oxr,rx MHHuMyMoB r{ agoMaJrb-

HOe noBeaeHr{e [o3r{t[toHHbrx yrrloB Ha Ebrxoae u3 MIiHHMyMOB
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2,3, Onrwecrcufi dwpown nillteqbm odnorcoe

B noucrax raKoro MexaHlr3Ma Mbr paccMorpeJrlr cJrelyrcuue Bo3Moxuocrr,I.
1. EcnN oKorlo3Be3[Hbre rlbl[eBbre o6larca EB]rrarcTc.fl Iro BbrrflHyruu op6urau, ro a

npouecce ABI,IxeHI,Ifl oHlr Moryr rlotrxoMrb 6nugro K 3Be3tre H Bo3HuKaer cfiTyaur.tfl, KorEa
II3rIyqeHlIe, pacceflHHoe oEHlrM o6raKoM, Moxer craTb EoMr{Hr,rpyrculr{M I,rcroqu}rKoM rro-
Jrflpr{3alryI}r. Oueauguo, qro B groM c[yqae rro3]rllr{dHHbrfi yron rton.rpreauull 6yger onpe-
AeJIflTbcff rlapaMerpaMr,r op6urrr o6narca r{ Moxer 6urr uepeuenuofi sefluq}rHofr,

Ecr[ nruresoe o6larco cocrolrr r.I3 Me[KLIx qacr[rl, ro napr6ourruuit exlag B norrf,pu3a-

urrro oHo AolxHo [arb B KoporKoBoJruosofi o6nacrr{ c[eKTpa, qro, KaK Br,rEHo ]r3 pvtc. 4,
corracyerctr c ua6rmgeuuflMr,r: r,rMeHHo g erofi o6lactlt crleKrpa aHoMilrrbHoe r,r3MeHeHue

yrna rlorrflpr{saquu WW Vul sa BbrxoAe H3 Mr.rHr.rMyMoB }rMerro MaKcr{MiurbHyrc aMrrflr{ryAy.
K coxarreuluo, 3ra rlpocra, MoAerrb He Aaer orBera na gpyrofi aaxsufi Boflpoc: [oqeMy

yKasaHHafi aHoMarrr.rfl s o6o[x crlyqa.flx Ha6nroAiuracb rrl,Irub Ha BbxoAe u3 Mr.rur,rMyMa? \tn
o6rs$reuu.s taxofi uocneAoBarerrbHocru co6rnufi Heo6xoA[Mo fipeArloJroxrlTb, rtro IIbLrre-

noe o6naro Eo [epeceqeHufl nyqa 3peuu, HaxoElulocb Ha 6olbrtreM paccroffHr,pr or 3Be3[br,
qeM Iloc,le nepecer{eHur, T.e. B KaxEoM [I3 paccMaTpl{BaeMbrx SrII{3oEoB oHo EBllralocb
or ua6nmgarerrfl K 3Be3Ee.

Kporvre roro, vro6r,r o6tscsurr Oonrruyro aMlurr,rryEy rarraeuenui yrna 0 BJrr{trHuervl

pacceflHHoro cBera oT flbrrreBoro o6raKa, ueo6xoguuo EoIlycTI,ITb, qro B [poeKu]Iu Ha Kap-
rHHHyro IurocKocrb yrofi MexEy paAr,rycoM-BeKTopoM o6[aKa r,r 3KBaropr{iurxoft raoc-
Kocrbro oKorro3Be3guoro EucKa 6nusor rc rl2. npyruMil crroBaMr,r, rrJrocKocrb op6nrrr oG
rraKa EorxHa 6rrrr oproroHiurbHa 3KBaropr.riurnoft rnocrocru.kls Bcex Bap[auroa op6lrr,
KoTopr,re uoryr 6urr peanrl3oBaHbl B oKorro3Be3AHoM AI,IcKe, uogo6Hui Bapr{aHT Ha}IMe-

Hee BepoffreH,
Taxrv o6pasona, xorff paccef,uHufi cser or rlpoJlerarouux B6[I,I3LI 3Be3[br rlbmeBbrx

o6laxor Moxer 6rrrr uoreuqlrarrbHbrM r.rcroqHlrKoM @nyrryaud Ha6flrogaeMofi nonxpu-
3arlul,t, npu o6r,acueHnr{ paccMarpr.rBaeMbrx s[r,r3ogoB gauHufi MexaHrr3M rpe6yer EoBoJrb-
Ho r,rcKyccrBeHHbrx orpanl{qennfi ua napaMerpbr op6urrr o6naKoB.

2.8 l4l Mbr [oflbrraJrucb cBfl3arb aI{oMiIrIbHoe [oBeAeHI,Ie troJlf,pl{3aquu WW Vul c o6uleft

Qoprvror.r Mr.IrMMyMa 1987 r. Ou 6ntn pe3Ko acrrMMerpur{eH:3Be3Aa 6ucrpo ocna6era n

Puc.6. Cxerr,rarr.rr{ecKa, MoAeJrb [brJIeBbIx o6narog, BbI3bIBaIour{x acxMMerprrrsbre MrHgMyMbI
Bepruxiurrnrrrrru qeprorrKaM[ [oKa3auo [pe[MyulecrBeuuoe salpaBneHse oplenraquu xec$epuuecxux

nburrrrroK s xroctosofi qactu o6nara (crrn, rercr)

76

P,,

I

I

-""-'--'+
Pot,



goBoJrbHo [oJrro Bo3Bpaualacb B ncxoEHoe cocroffHHe. floAo6nas Qoprraa Mr{Hr,rMyMa rroB-

roprrlacb r.r Bo BpeMfl Broporo ury6oKoro oc[a6neHr.r.fl 6necra s l9B9 r. (crvr. praC.3).3ro
yKa3brBaer Ha ro, qro s o6oux gnr.r3oEax ltyq 3peHI,Itr flepeceKalru rrbrJleBble o6naxa, uMes-
ulr{e KoMeroo6paauyro rDoprury (puc. 6). Taxas Soprraa Moxer Bo3Hr.rKHyrb rrptr [Br.rxeHr.rlr
o6[aKa cKBo3b IIJIa3My 3Be3AHoro rerpa. B pe3ylbrare 3roro Moxer Bo3Hr.rKHyrb MarHr{T-

uax xouSurypaur,rff, nogo6uax rofi, roropyto r,rMeer KoMera, Aplrxyuaflcr B [rra3Me colrHeq-
HOrO BeTpa.

Ectll oro raK, To B xBocre o6nara EorIxHo cyu(ecrBoBarb MarHI,ITHoe IIoJre c npocroft
crpyxtypoft MarHI{THbrx crrrloBbrx nutfi,rit, uaparuennHux BeKTopy cKopocr}r o6narca B oKo-
no:neagnofi cpege. IlortoMy e$ru n o6narce llMerorcfl nec$epuuecx[e [brJrr,rHKr{, To oHr,r,
Bo-rlepBblx, uoryr 6mrr BbrcrpoeHbr I,r, Bo-BTopbrx, crelleHb BblcrpoeHuocru (c yuerona
[poeKIII{}r Ha rlyq apenaa) AoJIxHa 6utl tr,raxcul,raJlrHofi B xBocre o6laxa. I]ocleAuee o6-
croflTeJlbcrBo rto3Bonffer ltoHrrb, noqeMy EorloflHr,rreJrbguri uexanu3M noJrgpl.r3arlgl,r "BK11ro-

'ua)rcfl" I,IMeHHo IIpII BbIxoEe 3Be3AbI I,I3 MI,IHI,IMyMa.

3. Co6crrenxas nonxpneaqux WW Vul

I4cxrtotu{a u: gamHeiruero aHarrl,r3a o6a o6cyxgaBllIuxcfl BbIIIre 9[LI3oAa, B Koropblx,
KaK MbI flpeE[oraraeM, noJrffpll3aul,Ir 3Be3EbI 6rrlra noEsepxer{a BrII{flHI,Irc orlrl,tr{ecKoro
Er,rxpor.r3Ma lbrJreBbrx o6fiarcoa, [epecgKaBrrr]rx IIyq 3peHHa (ua prc. 3 oTI,I eufigoAbr Bbr
EeJIeHbI IopI{3oHTiIIIbHbIM}I oTpe3rarr,ru), MoxHo paccqlTbrBaTb Ha To, qTo ocTaJrbHofi prac-

cua na6lrcgeHufi upegcraBrlfler co6oft nNnefiHyro [onffpu3aUurc, cocroflrqyn rrrrrbr(o r.r3

EByx KoMnoneur - Pr. r.r Pi.. [IocxonrKy flapaMeTpbr MexsBe3EHofi uolapusaq]ru WW Vul
o[peAeJIeHbI EocraroqHo HaEexHo (crra, ra6n. 2), ro, HcKJrroqr,rB ee ur sa6nrcgaenaofi norr-
pr{3arlllr{, MoxHo uaftru co6crBeHgyK, flonffpr,r3aur{rc sBe3Ebr Pr., o6yc.nonneHnym pacce-
,rHrIeM B oKoJIO3Be3EHOM AI,rCKe.

Brlnorul,ts gTy [polleEypy Wn cocrosrulfi Mr{Hr,rMiurbHoro 6necxa, M6r Harulu [apaMer-
pu Prs AJIfi orl,Ix cocroxrui ll c uoMoulbro cooruoruenufi (1) n (2) Bbrrrucltilru cyMMapHyrc
flonffpu3arl]rm Pi, * Pr" (Aun.,) Ar.E Bcex ocrarrbxbrx sHaqent,tft Amp CpaaweHtre c na6lm-
EeHI{flMI,I floKa3arlo, qro [oJlyqeHHaff 3aBl{criMocrb cyMMapIrofi rolapusaU}Ilr or aM[nI{TyAbI
ocla6nenur 6necrca Alztl IUIoxo corlacyercfl c Ha6rtrogeunsuru. 3ro Br,rAHo r{3 puc.7,Ha Ko-
TopoM npI,IBeAeHbr 3HarIeHI{ff Pi, * Pr., paccquraHuble on}rcaHHblM BbIIrre cuoco6ou g,na
rlonocbl V, w uadnngaeMafl floJrflp]t3aur.rfl 3Be3gbt s srofi xe ltofloce,

Analrg pacxoxgenufi rroKa3brBaer, r{ro oH}r He Moryr 6rrrr o6ycnoBrreubr ouru6rauu
B oIIpeAeneHI{I,t BerluquHbl MexSBe3EIIofi uolapusauu[ n coxpaHflrorc.fi, Eaxe eclrH rrpllHrrb
Pi, = 0 (Ha pac. 7 oror cnyuafi rIoKa3aH crmoruxofi nuuteir). Hx uoxuo ycrpaHr.rrb, Torb-
Ko EolycrlrB, qro flo3r4rll,roHHuft yrorr Mex3BeeEnofi florrflpr,r3auuu WW Vul orJruqaercfl
[pr.rMepHo ua r 12 or flo3r.rqr{oHHoro yma Pi*, uafigenuoro tro oKpecrHbrM 3Be3AaM.
Taroe gonyuleHr,re, oEHaKo, npeEcraBnsercr rpafiue MarroBepotrTrbrM BBllEy roro, gro
BeKropbl rIonrpIr3aIILIH 3Be3EBoKpecTHocTfi WW Vul xopouo BbrcrpoeHbr (cv. ra6t.ll,2),
qro cBllEererlbcrByer o perylrpHofi crpyxrype Mex3Be3EHoro MarHr.rrHoro rroJrfl B HalpaB-
,reHur,r Ha WW Vul.

Ocraerca rtpe[Eonoxl,rTb, rITo r.tcKflrcrreH[e u3 aquru3a AByx paccMorpegHblx Bbrure
3[I,I3oEoB oKa3aJlocb HeEocraroqnbrvr, uro6rr rroJrHocrblo ocno6ogrrr na6lro4aeuym florrfi-
pI,I3auI'Irc WW Vul or BrIlIslM.E oflrllqecKoro ,quxpor.r3Ma oKoJro3Be3AHofi nrnr, u o6ycrroB-
JIeHHatr I{M cocraBrlfltou{afi rloirspt,r3allllta a geficrnrrerbuocrrr coEepxurcfl B paccMarpuBa-
eMoM MaccflBe sHavenrfi Po6r.

o6ogHaqr.rN,r ee qepe3 Pal u [oflbrraeMcff BbrEefiurb il3 ua6am4aeuofi norapusaqull c
[oMoulbro cJreEyrorqero trplteMa; 3atrurueM c yr{eroM (l) orrpaxenhe Ntfl, Pous 4qg pyx
cocroffHul( 6necrca 3Be3EbI - E l.f, qpKoro cocroflHr{E (AmX=0) u ms rny6ororo Mr,rgr.rMy-
Ma c aMrrnrlTygoir Aun;.:

P66s(Arz1 - 0) = Pi. * P"r + prg(A/n1).10-0'4am r

Po6. (Az1) = Pt, * P"r + Pr" (Arrr).
(3)
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Pnc. 7. 3asilcuMocrt crenexr{ [onflpu3aqrfi ww Vul. or 6recra s noroce / rlo A:tHHbrM [4] rl naclosurefi
CTA fl

TeoponrsrgcKno sagrrcrMocrri ronyqexDr rryroM coBMgulonua c na6aroEaervrofi g xar6onoo rny6orrx
MnHnMyMax nonrpnsaquofi WW Vul reoperrarecKrrx saBtrctrMocrefi, oupeAenservrrx $oprvrynaruu '(r) -
cturornxsa rrtrutu (2) - rurprrxoBat

. 3auer[u, qro Mbr rlpeArlonoxl{Jllr sEecb rlocToffHcrBo Ps1 B reueHEe Bcero paccMarpr.r-
BaeMoro IIHTepBUTa BpeMelil. Ilocxonrrcy 3Ta cocraBrrflrorrlaf, rronspw3auJ/.fi orrpeAerrffercf
cyMMapHbrM ar[$ercrona BbrcrpoenHbrx rracrrrrl Ha fiyqe 3peHr.rfi or Bceft rrbmeBoft o6ofioq-
Klr, xapaKTepHbre pa3Mepbr Koropofr cocraBrrf,pr EecflTKr.r acTpoHoM[qecK[x eELIHrIu, To

TaKOe npeAnonoxeHr{e Moxer 6rrrr onpaagaHHo B KaqecrBe nepBoro IIpu6JILIxeII}Iff.
Paccrrarpusax (3) rar cl{creMy BeKropHbrx ypaBHeHHft ornocl,IrerlbHo P"1 u Pss (Am1),

Mbr MoxeM HaftTr.r [cKoMbre BeIrr{rMHbr. [Ipn peaauaaqilr{ groro aJrropr{TMa B KaqecrBe ilcxoE
Hbrx AeHHbD( r{CnoJrb3oBaHbr napaMerpbr rroJrfipr{3awra ww vul r cocrof,Hr{r{ MTIIIT{M,UIb-

Horo 6recKa, Ha6rrpgaBrrtriecg B AByx xau6one'e rny6oKr'rx MuHI{MyMax 14.08.78 u22,O7.89
(crvr. ra6n, II. 1). Cpe4reraneureHHble [apaMerpbl IIoJIf,pI{3auLtI{ 3Be3EbI B ffpKoM cocrofl-
Hr.rn ilonweHbr [yreM ycpeAlr€Hilff rlapaMerpoB , Pra n P, HaonloAaeMofi nonrp[saulfl{
Arrf, EeBrru Hau6oaee f,pKlrx cecroflHufi 3Be3Abr us radll, fI. I llprlltoxenfifl. u nplaa,eAeHbl B

m6r. 1.

llocrconrxy aMrurlrryEbroqa6neErr dnecKaAm 1r{ napaMerpbr [orIEpI{3aIr}IuWWVul g o60-
lrx MHHr{MyMaX HecKorrbKo oTJrlrtr{br no Belr[qr.rHe, BbrEeJIeH[e cocTaBrrfrorqeft P"1 c no-
Moulbxl clrcreMbr ypasneuuft (3) 6rno BbmorrxeHo EIrf, KaxEoro Mr'rHr{MyMa orEerIDHo.

3ro nosgonmo, B rlacrHocrn, BbIffcHtITb, HacKorlbKo ycroftrrrnrr flofiyqeHnble napaMerpbl
ndnrpusa4.ru P31 K Bap[a$rfiM xcxoEllbr.x AaHHbD('

llolyueunue pe3ynbrarbr BMecre c [apaMerpaMl{ Mex3Be3guoft nompuaaqnn WW Vul,
BbITMCIIEHHbIMIT IIO AAHHbIM M6TT. II. 2. TIPTTTOXEH}Tfl, IPT'BEEEHbI S TA6I. 2. AXAIUS

{opnaantnoft rrorperuxocrr,r BbrqucrreHr{ft rloKa3brBaer, qro oHa 3aBl{orr or rotlHocrr.r on-
peAerreHufi MexgsesEHofi rloJrfltr)r{saql{I{ P13, o raKxe or Elcnepcfiu napaMerpon cpe$tefi
noJrrpn3arlur.r WW Vul B f,pKoM cocrof,Iur{. Cornacxo ra6n. 1' n 2, QopManrnan orun6rca

B onpeEeIIeHI{I{ creneHH IIoIIf,pHsaqI{[ Pal He [peBbryner O,lSVo, a rIo3I{UuoHHoro yrna

-5,6o '
Kax s[AHo rm ra6[. 2, pautnurr B napaMerpax florlrplt3allunPh uPfl se6Ma He3Ha'

rmrelbHbl. Kporvre Toro, B KaxAoM [I3 9TI{x EByx @yqaeB rIo3I,IqI{oHHbIe yDlbr 061 Bo Bcex

ngru UBVRI-noJrocax orJrrflaxlrcfi xe 6onee qeM Ha 3o, rge o - MaKcI{MaJrtHaf, norpeur

Puc. 8. 3asrclrMocnr crerlegrr rlontpasallrfi WW Vul or 6necra s troflocax U, B, V, R' I
Teopelruecxne KplrBbre [orryqeHbr c yqeroM Bcex rpex cocraBJrrxlu$x nnncfixoft rIoJrEpH3SuI{H:

Po6g (Am 1) =Pi, + Pi1 a Pss lArz1) (cr"r. tercr)
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Ta6nuua 1

Cpe4ure oxarex[ff [oJrflpu3aq[r WW Vul B tproM cocrornrrll

Po6r(Am1 = 0)

{*o

11,'bo +0,10
10,7 1t0,0 8
,-0,40r0,06
1 0,1 010,03
9,80r0,03

U
B
V
n
I

0,76t0,06
0,68j0,07
0,8010,08
0,85 i0,06
0,94 10,07

157,o 9r2,u o
160,9!2,5
159,5t2,7
162,2!2,0
1,64,5t2,3

Ta6tuua 2

Ilaparrrerprr uexsaeegxofi noJrflpH3ar$r[ Pi. u no.napneaquu pu1,

o6ycnouennux onrfiqecKr{M,qfixptratsMoM nrlnesofi o6oloqrr

U
B
V
R
I

1,1 210,10
1,2110,15
1,25 !0,t1
1,1 8 r0,1 2
1,10 _10,09

4,' 6*3," 2 1,32 101",0
1,1.!2,3 1,53 94,6
0,2t5,6 I,73 92,6
2,6+.1,4 1,80 92,0
l,7tt,t 2,02 87,L

1,39 97" ,7
t,62 91,s
t,79 91,4
1,74 90,3
1,7 g g7,g

uoctr 0u1 (crvr. nrrure). llocrolrry BblrlucreHfie Patgltfl Kax[ofi r,r3 rroJroc rrpoBogr,rrrocb
He3aBI{cI,IMo, yKa3aHHoe o6croqrenrcTBo uoAqepKr.rBaeT Tor Qarcr, uro HafrEeHHarr [Irff Bcex
fiffTtl Irorroc Eo[orIHI,IrerIbHar cocraBJrflroulafl [orrflpr,r3aqr,rlr o6ycroueua geftcrrreu ogno-
ro LI Toro xe MeXaHI{3Ma,

Cornaclro Ta6]/^, 2, cocTaBnsroulHe rroflflpr,r3aqr{u P61 H P1, rrourr{ oproroHaJrbHbr Epyr
trpyry.llocxolrrcy Pu1 ]Pis, ro go6annen[e cyMMapHoft uolrpuaa[urrP61 + p., 

" aoO-
ctBeHHofi, o6ycloBreHHoft pacceanuervr (xoropar raKxe [oqrrl oprorouarrbua P"t), EoJrx-
Ho rrpl{Becru K yMeHrIueHEro rlocrreEl{efi, oco6enuo 3aMerHoMy g6nusvt ffpKoro cocrofrlrrufl,
WW Vul.

Kax euguo r{3 pr.rc. 8, reoperruecKr,re 3aBrrcr,rMocru pe3ylbrupyroutefi nonapnsaquu P1, +
+ Pat + Pr" ot anesgHoft sefiltquHbr 3HaqLITerrbHo ltyqute comacyrorcfl c na6lrogeuuarvru
clt) Iaff, [pegcraBrleHHoro Ha puc. 7, (Flanounurra, qro aHoMt]JrbHbIe 3HaqeHl,rfl noJlffpr{3aulru
WW Vul Ha BbrxoAe l,rs MIIHI{MyMoB r.rcKJrroqeubr r.r3 paccMorpenus.. Ha puc. 8 oHt,t norasa-
HbI Kpecrr.rKauvt, u tlx uofioxeHl,Ie, geficrrurerrbHo, 3aMerHo orrrl,rqaercff or ocHoBHoro Mac-
cxna gannrx.)

4. O6cyxgerure

flpexge ueu nepefirr K aHarlll3y Mexanrr3MoB opr,reHrarlu[ rIbuIr{HoK B oKorro3Be3EHoM
npocrpaHcrBe WW Vul, [oAqepKHeM oAHo BaxHoe o6crosrelrcrBo: couracHo ra6[. II. I IIpuIo-
xeHrs n ta6l .2, cocraall,anoulaf, P61 r'r florlffpr{3arlr'rfl 3Be3[br B rly6oKr,rx Mr'rHr'rMyMax floqTu op-
ToroHaJrbHbr Apyr [pyry. Karc orN,re,{arocb B pa3E. 2, rerrop Ilon.Epr,r3aUr.r$ WW Vul s M[rHr,rMy-
prax 6necrca coBnaEaer c ocbro crMMerplr[ oKorro3BesAHoro flbureBoro AlrcKa. flosrovry
eclu uecoepruecKl,Ie rIbuIHHKrr B AI,IcKe BbrcrpoeHbr raK xe, KaK r,r B Mex3Be3[Hofi cpeEe, -
MIIJIbIMI,I OCflMI{ BEOIIb MarHI,I;rHOl'O IIOII.E, TO LI3 yCIrOBItfl OpTOTOHIIIIbHOCTI,I AByX rIOJrEpLI3a-

urfi cneEyer, qro MarH[THbIe c[rroBbrc ilu$wlrr coB[aAarcT c gKBaTopl,rarrrnofi naocrcocrrrc
A,r.rcKa.

flogo6naa ronQrrypaqrlff MarHlrrlroro rloJrff Blorrne ecrecrBenua EIrE oKorro3Be3,[Hbrx

[,r,rcKoB, B Koropbrx B ,pe3yflbrare prQ0epeuuurrJrbnoro BpaqeH]rfl Marn[rHoe rroJre AoJrx-
Ho rMerb ropol{EarbHyrc KoM[oHeHry 1231. CreEosarenbHo, Harrre LIcxoAHoe AorryueHr,re
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o / 2 //h,nxn-l J
hrc. 9. BonHoBr,le 3aBlrcuMocrr.r floflrp[3arluupu\ (/) r.r pj1
(2) no gannrrrvr ra6n. 2 u cpegtttx BorrHoBafi 3aB[cl.tMocrb
Mex3Be3EHoft norrrpu3arlril a24l Q)

o roM, qTo iluHefiHaf, noIlqpl{3aUus WW Vul nognepNeHa BIII{flHuIo oflT[rrecKoro E]rxpor,r3-
Ma oKoJro3Be3EHOft rrbmr,I, [peEcTaBfl ffeTcE BnoIrHe pa3yMHbrM,

fiononHutenbHbrM apryMeuToM B [onbsy roro, qro cocraBrrflroruafl uorrrpr,r3aUuuP"l o6y-
crloBrleua oplIeHTI{poBaHHbrMr.I IIIurI,IHKaMI,I, flBrlsercf, BorrHoBa.E 3aBr{cr,IMocrb P"r(tr),
llpeEcraaneHHaa Ha puc.9. Ona ornnqaercff or cpeguefi sorHogofi 3aBl{cr.rMocrr{ Mex3BesE-
uofi nontpneawu l24l u cBl{AererlbcrByer o roM, qro oKorIo3Be3EHa, rlburb Bor(pyr WW Vut
B CpeAHeM KpynHee Mex3Be3AHbIx IbI]IHHoK. Ha oro xe yKa3brBarcT H pe3yrrbTaTbr MoEenb-
urrx pacuetor [21].

Cornaoro [25] , n yclloBr.rsx MorroAbrx 3BesE HecQeplrqecKr.re ninusxlr uoryr 6urt
Bbrcrpoeubr rloroKaMr{ 3Be3EHoro aerpa. Xaparrepnoe BpeMff gToro flpoqecca

r or = Iol 6N, ffiu3aa) , (4)

6,klsgecrufl, KAO. Towr 86

rEe tr/4 tl u - KoHrleHTparlufl aroMoB r{ cKopocrb Hx EBr,rxeHr.rf,, Md v a - !./.iacca n pawyc
IbaI,IHOK,16 - ttx yrnorofi MoMeHT.

CrolrxHosertl.a c aToMaMu B rlp]IcyrcrBr{u MarHI{THoro rloJrff Moryr rIpI,IBecrH K Bbrcrpa-
I{BaHum uecQepuuecxux IIburLIHoK, aHirrroruqHoMy roMy, Koropoe I,IMeer Mecro B MexaH[3-
ue .fleauca-Ipuncreiua. .fta ororo ueo6xoguuo [25] , uro6rr BpeMf, npeqeccflr rrbrrrr{HK}r
B MaTHLITHoM IIoJre rp = 2nlsl$B, rEe /. - rrrarHrrnuft MoMeHT flbrrrr{HKr.r,B - uanprxeu-
Hocrb MarHl,Irnoro nonr, 6rmo MHoro MeHbrlre xapaKTepHoro BpeMeHlr oplreHTaIUaH, onpe-
AerrreMoro coorHoureHlreM (4) , Ouenxu uoKa3brBaror, trro EaHHoe ycrroBne Bbr[orrur{Mo.
Haupurr,rep, Ha paccroflHuu l0 a. e. or 3Be3Ebr rlpu reM[e r4crerre]tr{f, M = 1O-8 M.lrop, w

cKopocrr{ IlBrrxeHrlff u = 106 crvr/c KorrreHrpauufl aroMoB B 3Be3EHoM Berpe nopl[Ka
.No = 106 cvr-3. flonaras n (4) pasrvrepqacr:r|qa - l0-s crur, IurorHocrb pJ 1r[cr/.3 u
Io = - lOrB epr.c, nonyqaeM tpn- B = lO3 Ic xaparrepgoe BpeMff opr,reHTaur,rfi To, -
= 10s c.

C gpyrou cropoHbl, BpeMff npeueccul{ IlxsleKrpr,rqecrofi urmunKr.r c npr,rMecbro xerresa
(lt n' I o [25]) rr * 6X103 c. Mnraugfiu,raKr{Mo6pa3oM,r{ro ycrroBr.re ip 4 ro, BbrrroJr-
Hflercfl' II, crleEoBa'rerlbHo, op[eHTaul{.r aHcaM6na uec$epnqecKr,Ix [bmI{HoK gonxna 6urr
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TaK0fr xe, KaK I,I B MexaHI,I3Me fiosuca-fpuucrefiua, -MarrbrMr.roc.[Mr,rB.qonbMarnr.rrHbrx
cr{rroBbrx r;.uuuit, K asaroruquoMy BbrBotry [ptIBoAI,IT aHzIrII,I3 Apyroro rIoreHuI,Ia]IbHo Bax'
Horo B ycrroBrlflx oKono3Be3AHofi cpegrr MexaHI43Ma opueHTarlul,t uecQepuuecrcrrx qacr?Irl

no4 gefr craueM ra3rryqeHl.{fl 3Be3,qbr.

3axnroqemre

Ilpuregevr KparKo ocHoBHbre pe3yrrbrarbr.
1. llpoae4eunrrfi anarus clruxpoHHblx na6nroAeulrfi flo[tpl,I3aql,Iu n 6recrca WW Vul no-

Ka3blBaer, ,rro co6crgeHHar ttorqpl,t3aql,rfl 3Be3Ebr cocrol4T I,I3 AByx cocraBrlflIotq[x, o[Ha
H3 Koropbrx - P.. olpeEerrflercfl pacceflHHbrM r.r3rryqeHueM oKorro3Be3AHoro rlbrJleBoro

Ar,IcKa, BTopaq * P"t - onrI,IqecKI,tM EIxpoH3MoM oKorlo3Be3EHofr urmu Ha n] Ie 3peHl,tff.

2. Bcnegcrnue roro qro pacceflHHrrft cser o6paayerca s 6olltuolvr o6teue oKoJIo3Be3A-

Horo flpocrpaucrBa, flapaMerpbr rloflflpr.r3arlrrfl P.. xaparrep[3yrorcq olpegerleHHoit cra-
6urrgocrrrc. YsenuqeHfie ee BKJraEa B Ha6rrc[aeMyrc [orlflpl{3aur{ro B Mr.IHLIMyMax 6necrca

o6ycroueHo ocna6leguetvr lpflMofo HUIyqeHI,Ifl 3Be3Abr rlplr 3KpaHI{poBaHIlr{ ee flbrneBbrMlt

o6laxaprlr. B proveutu ily6oKllx MrlHlrMyMoB cocraBrlrroulatr P." flBrlrerc{ [oM!IH[Ip]Io:
ulr.r M r,rcro qHI,rK o M noJlapr,Isarlfil,t WW Vul.

3. Mrr He tlolyquru AaHHbrx, Koropr,Ie cB],rAererrbcrBosanu 6rr o 3HaqIITerIbHoM BKrraAe

cocraBrrflrcrqefi P"1 r nlruefixyro flonfpr.r3aUfim 3Be3AbI a rny6orllx MI{HHMyMax, Kor[a
lyr{ 3peHlrfl [epeceKaror naz6oree rurorHbre qacr]r ubrJreBbrx cryueHufi. Ognarco ee BJr]rfl-
Hr.re Ha rlorr.fipr43aur.rrc WW Vul n6nueu flpKoro cocrosHr.rff 3Be3[br He flBrlqercfi upeue6pexu-
MO MII'IbIM.

4. Brrcrpar,reaur.re uecQepuqecKux nbrJrr,ruoK B oKorIo3Be3EHoM IlpocrpaHcrBe WW Vul
Moxer nporrcxoAuTb B pe3yJrbrare sgallnaogeicrBttt c qacrr,ruaMr,r ttbl]rl,t [oroKoB ra3a I,I

H3]IYTIEH}IE 3BE3AbI B IPUCYTCTBI,II,I MATHUTHOTO TO[q, ONPEAENflIOIqCTO HAIIPABIIEHI,IC NPEqCC-

cul{ MarHl,rrHbrx MoMeHToB rrblrr}InoK. B grou clyqae r,r3 cpaBHeHI,Ifl [o3I4IIr,roHHoro yrlra
rlorrffpr,r3arluu WW Vul n rny6oKr.rx Mr,rHLrMyMax c [o3I,Iu]IoHHbrM yrnoM Pu1 (nepnufi
I,I3 KOTopbrX yKa3brBaeT nolroxeHr{e ocH cr.rMMeTpI,Iu oKoJro3BeSAHoro ,IlbureBoro Ar,rcKa, a
aropoi - HarlpaBneHue MarHI,ITHoro nora) cJleAyer, rITo MarHl,rrHoe ttolte B AI,IcKe 6ltttsxo r
ropor{AaJrbHoMy.

5. Oco6ufi [Hrepec Epe[craBrrffror EBa snr,r3oEa c auoMrrJrbHbrM rlpoBeEeHllerrruneftuofi
[oJrflpr{3arlur{ Ha Bbrxoge lr: rny6orux Mr.rHr,rMyMoB WW Vul. Acruuerpuuuafl crpyKTypa
grl{x Mr4Hr,rMyMoB yKa3brBaer Ha ro, qro g o6oux slrr,r3ogax flbureBbre o6flaKa, rlepeceKaB-

luue flyq 3peHI,Iff, nrtabnu ro*reroo6paaHyro Qopvry, ooyCnornexnyrc, [o-BlrA,r,rMoMy, EBr,rxe-
sreur o6naxoB cKBo3b oKoJro3Be3gHyro cpe[y. Paccrrorpeuue AByx Bo3MoxHbrx nprur,IH
anoMiulbuoro rIoBeAeHr.Ifl nonEpI,I3aqr.IH 3Be3Abr: a) enur:aun lt3Jryqeurrfl, pacce.f,HHoro IIrI-
rIeBbIM o6larorvt B MoMeHTbr ero uau6onrurero c6lruxeHr,rfl co saeogofi, u 6) ouruvecroro
AI,rxpoI,I3Ma fiburll B xgocrosofi qacru o6raxa - noKa3arro, rITo nepBag LI3 HIlx Megee BeposT-
Ha, xorfl r,r He Moxer 6rtrr ucxnrcqeua floJrHocrbro.

Bupaxaevr ucKpeHHrorc 6narogapnoctr H.B. Bouussuxony, B.I4. HnruHy u H.M. Illa-
xoB cKo My 3a K pLITHTIe cK r,Ie 3aMe.taHllfl I,r noJI e 3Hr,re o 6cyxge uux.

.[erca6pr, 1990 r.
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159,0
t6t,'l
152,3

161,1
t59,7
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16L,2 4,5
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166,5 2,7
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15 3,6 3,0
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1,03 0,29
t,j'l 0,26
t,23 0,15
L,32 0,25

1,29 0,24
1,66 0,14
1,56 0,17
1,67 0,10
1,29 0,19

5,4 9,4
t70,3 7,0
6,9 3,5
t'19,4 5,4

L72,6 5,4
1,0 2,4
t7 8,7 3,1
0,1 1,9
3,4 4,3

1,3 3

1,41
t,t7
1,26

0,76
0,95
1,06

0,95
0,92

0,2L 171,7 4,5
0,27 0,3 5,5
0,13 l'16,9 3,1
0,17 l'17,6 3,9

0,19 lg,g 6,9
0,08 3,9 2,3
0,11 33 3,0
0,06 4,9 1,9
0,09 , 2,0 2,4
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HEKOTOPbIE OCOEEHHOCTH CTIEKTPOB KBA3APOB

H.ll.Ilponux

flo[anurtu o roroKax B eMucctloHublxru]u,rrD( Ho- Ha,4959 l\ 5007 A [OIII] u xontruryyua 1l xra-
oapoa, ouy6naKoBaHHbrM B. llesrou ,t gp. [ 4-6 ], tronweHbr nrrgerh{Dre gasfiinMocrs MexAy cBerrrMocrr-
Itu lglp, kf lOIII1 ttlgLcc xos$SaqreHrarvrr Koppensqrr or 0,72 to 0,98. IIo errrvr jasacm4ocrgr*r
KBa3apbr pa3gent{nucb lra rpynlrbl. B xaxflofi rpynue Hafigeuuofi gasucrillrocrg ytroBnerBopfiror KaK ne-
peMerHble floroKtl orEerlbHblx KBa3apoE, TaK r,r rroroKl{ KBasapoB pa3Hblx cBerEvrocrefi. Haxnornr tarlx
3aBHcHMocrefi, IIon]^IeHHEIx paHee Anrr flepeMeHHblx rroroKoB B gMl,tccr{oHHblx r}t}rtlf,x tl KoHTIt]ryyMe
Wfr fiApa ceftQeproacxofi ranarruxu NGC 1275, c roqHocrr,ro Ao ourn6or coBnan[ c HaKJroHaM[ suByrcu_
MocJefi Ent rpynn KBa3apoB, 6nugxlo< no cneKrparrEHltM xapaKTeplcrr.rKaM c tApoM gTofi ranaKTr,rK[.

floxalauo, tITo rpynnbl KBa3apoB, BEIAeJreHHbre no xapaxtepy cssgefi MexAy Benlrqggarru lg!n,
lgtIOIIII nlgt",pasnrualorc.EnocpeAHeftsenEqfiseeKBr.rBaJreHTHbrxUrlrpffi nlnf.ilfi ]16, [OIIIl, o*oJr-
leninrru rnttencl{Bl{ocr.flM nwrufr, Inoor llp tl ApyrrrM cleKTparrBHbrM napaMerpilM. cgJlaHo rrp.unoro*"-
Hl{e, qTo rlo orlrocrmerlBHblM r,HreHcI,tBHocTrM rumufi [OIII] fi I/p KBa3apbr MoxHo pa3Aerrr{TB rra rflrrbl
QSOl n QS02, aualorr+nrbre rrmaM Syl u Sy2.
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SOME PEQULIARITLES OF QUASARS SPECTRA, by .I.L Pronik.Usingthe emissionlines Ho-Ha,
4959 A,5007 A [OIII] and continuum data fluxes for ll quasars publiched byW. ZhengetaL t4-6i,
the linear dependences between the luminosities 1gC6, 1g1161111 and lgf,g6n1 were obtained with tire cor-
relation coefficients can be from 0,72 to 0,98. Accoiding tb thele relations the quasars divided into groups.
As variable fluxes so the fluxss of various luminosities quasars, utisfy the relation in each groups. The
coefficients of the same relations obtained earlier for variable emission lines and continuum fluxei of the
Seyfert galaxy NGC 1275 nucleus coincide with the coefficients for quasar groups of similiar to this galaxy
nucleus spectral characteristics within the errors.

It is shown that quasar groups, revealed according to the dependence character between the values lg[nlg[[oul] and lg[qsn1, differ in the average values of equivalent widths of linesffn. foiiii.-i"rriir. r?#i
intensities IooorlIB and other spectral parameters. It was proposed that accordhg'to'the ielative intensi-
ties_of [OUI] ,,.and Hp lines quasars can be divided into groups QSO| and eSO2 similar to tharof Syl and Sy2.

BseEeune

__@-orosnercrpuqecKue Ha6rIoAeHLIfl rlepeMeHHocru ft\pa cefiseprorcxofi rarraKTfiKu
NGC 1275 B HerpepbrBHoM crreKrpe r,r 3Mr,rccr{orHbrx ruu;.Ex Hp u 4959,5007 A [6III] ,
rrpoBeAeHHbre B reqeHr,re 32 uoqei B 1982-1986 rr. ua cKaHr,rpy'rcueu crerrpo$ororrrpe
1,25'w rerlecKorla A3T-11 Kpuvrcrofi o6cepBaroplr[, [o3Bolr[r[n o6napyxr.rru 

"opp"rr-UIIU Mexry BceMI{ TpeM.s Be[Ht[{HaMI,I rIorOKoB [l-3]. flpegcrau.Erro uurepec [ocMorperb,
cyulecrBylor JIII rIoEo6HbIe Kopperlfftlt.rt4 v lgrrfl, Epyr]rx aKr]rBHbrx sgep rirnaKrr{rc. .ftx nouc-
KoB raKl{x KoppenffUl{fi MbI Boc[oJ]b3oBilrrr{cb EaHHbrMr{ o rroroKax EItr 1l KBa3apoB, rro-
ryqeHHbrMr.r ro Ha6rrroAeHusu 1977-1986 rr. B. Ilexrona r.r gp. [4-6] . B ra6n. 1, cocraaneu_
Hofi tro 14-71 , flpeAcraBrleubl xapaKrepl{cr}rKr{ orr{x o6rerros: nalr6orree paclpocrpageH-
HOe Ha3BaHr{e o66eKra; Z - rcpacnoe cMeruen}re; V, B-v, u-B - 3Be3EHbre BeJrr{q[Hbr
tr floKa3arerlu IIBera B QoroMerp[qecKofi c]IcreMe UBV; M - a6co[rorHbre Berrr{rgHbr;
X - csugeretbcrBo Ha6flrctreHu, o6beKra B peHrreHe; n - lrucrro ocpegHeggbrx 11o roAaM
Ha6rroEenufi KBa3apa. lz 1ydn, I cregyer, uro rraeaprr au6opxn j+-01 orno"rr.rilro
6nugrcue r.r npKlre: 0,142 <z (0,549; l4\l8 <v <16m,47 c a6conrornuMr{ BeJrr{wiHa-
MW - 23m J ) M )- -26-J, [pLIMepHo [orloBr{Ha I{3 HI,IX r{3Becrubr KaK peHrrerroBcKrle
I4croqHHKlr. Tarle rgasapbr, rro MHeHuro aBTopoB [4-6T, rBrrarorcr [epexoggr,rM rr.rrroM
MexIry obbeKraMr.r Syl u ganexnM[ KBa3apaMu.

Ta6raqa I
Xapaxrepxcrnru rrarapoa [4-7]

No n/rr HagsanHe o6rexta Z I v I a-vl u-B M X n

5

3

4

I
2

3

4
5

6

7

8

0026 + 129
0736 + 017
0837 - 120
3c 206
0906 + 484
1004 + 130
1202+ 281
GQ Com
1318 +290
Ton 156
t6t2 + 261
Ton 256
2128 - t23
2t3s - 147
2l4l + 175
ox 169

0,142
0,191
0,200

0,1 l8
0,240
0,16s

0, 549

0,13 1

0,501
0,200
0,213

fi*,la
16,47
15,76

16,06
15,1 5

15,60

161 69

15,41

15,99
1s,53
15,73

om,26
0,43
0,02

0,40
0,13
0,04

0, 19

0,6s

0,13
0,10
0,l8

-o\ts
- 0,77

- 0,85

- 24m,8

- 23,8
_ 24,7

- 0,91 -- 23,1

- 0,82 - 25,7

- 0,96 - 24,3

-0173 -26,2

* 0,78 - 24,0

- 0,67 - 26,7

- 0,83 - 24,9

- 0,73 - 24,8

+
+

+
+
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10
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5
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T a6 nnua 2

fiauxue o6 ycJroBurx na6moAeusfi KBa3apoB

Tenecxonu
Ilpaeuuux
Aueptyprr
Cnextpanruax o6nacrr
Cnex, pamnoe pa3pellreHlre, FWHM
Tpqsocrr ycraHoBK[ rlo I

3-u Jluxcxuft, 1,5-rrl Mayur Jleur"ron

,[ucexropHrIft cuextporpa@ c 9OII -

2':8,3':2,4' 7; DJl.x a6connrHofi npunxrrn - 9".0
3200-8s00 AA
10A
1-3 A

B ra6n. 2 rpuaegenu [anHbre 06 a[[aparype r{ HaOrIIoAarerIbHoM Marepl{aJre. tlpu Z =

= 0,1 r.r H=75 rvr/(c.Mnrc) l"coorsercrByer 1,9 KrIK, noeroMy o6blrmo flpu Ha6rIIoAeH]If,x

c[er(f,poB r guaQparMy [o[aEarrn ueHrpilrlbHble o6lacru KBa3apoB pa3MepoM 5-15 rnx.
Cxaurr c[eKTpoB KBa3apoB r{ craugaprubrx 3Be3E flpu a6cofircrnofi rcaau6poBKe A,eJIiIJIHcb

c aueprypofi 9". yqer Sona uouuoro He6a fipoBop$ncff KaxAbte 8 r',tutt, 3acBerKa or ]IaMnbI

[o3Bo[sra ] lecrb MerlKoMacrrlTa6Hbre HeperyrlffpHocrll tlyBcrBureflbnocrl{ rIpI{eMH}IKoB.

B pesymrare 6rrnu noryueHbr gKBr{Bi}rreHTHbre rIII,IpI{Hbl I{ rIoroKH B 3MI,Icc]IoHHbIx rIUHI{ffx

H^, --H^ . 4959 u 5007 A IOIUI s eEr{Hr,rUax spr/ (c'crur') I{ HerpepblBHoro clleKrpa s o6rac'
,ri o*ont ).5 100 A s e4giuuai opri (c ' crur2 'A) . Kax orsrsareHrHble uupl{Hbl' rarc lt o6-

rracrb HelpepbrBHoro c[eKrpa ]r3Meprn]rcb c fleroM KpacHoro cMeuIeHI'r8 o6rexta. Toq-

,orru ,r*.penua QorouerplltlecKoro [oroKa 6rna uopagra 15% [5] . Cnerrpbl' roJly-
qeggbre B otrHoM rotry, ocpeAuflrllrcb c BecoM, rotoprtfi yrMTbIBttrI KarlecrBo ycloanfi Ha6[m-

treguft. .411s xaxEoro KBa3apa 6rrno noryueHo or 2 Ao 5 ocpeAseHublx 3a roE Ha6fircfeHl'rfi

(cr"r. ra6n. 1) .

flpuaegeuurre QororpaQru,r cKaHoB crreKrpoB KBa3apoB [o3BorlfiIoT 3aKJIIolMTb, qro

Bogopoggbre rrvrut4er B cftKrpax rcex o6rerros 6rrntloqeHb Iu]rpoKI{MIr; ws gur4ccrroHHoft

n r i Hp 30 <Fl't/HM < 140 A, qro coorBerctnyer 1800-8500 rr"r/c.

,[ilree, repe4 aHaJII,t3oM pe3yJlbratbn ua6nrotreHufi lioroKu' uolyl{eunble a [4-6] ,6r$fii
peAyrlupoBaHbr B rpetruoJroxeHr{r{, rrro floroKu B 3M]IccI{oHHbIx rII{HI{f,x [OIII] sa Bce Bpe'

Mf,6bull{flocroffI{Hbl. 3a "nepHrre" nprnnlral[cb re, Koropble orHocl,tllllcb K roEaM HaEIIyq-

rrrr4x yclroBr{fi na6nroEenuil.-lsts pa3ublx KBa3apoB 3ro 6bulr pa3nble roAu: 1978, 1980 lt
1981 rr. flpegnonoxegrre o rocroffHcrBe rloroKoB B sMI{cclIoHHbIx [I,IHr{ffx [OIII] 4959 u

5007 A nplila""rreloBaHr.ru [epeMeHHocrr{ pa3pelueHHblx 3MI{cc,I{oHHbIx rII{HI{fi I{cflorlb3yer'

cfl c Haqa;a 70-x rogos: s 1972 r. ouo 6ruo o[y6nl,IKoBano 8.I4. Ilponnror'r ra K.K. Qynae-

nrrr,r [8] ,e 1976 r. - Totnxor"r u Ocrep6porona [9] . B re uepuogrl BpeMeHI{, rorEa ue 6ltno

na6nrc[inr.rfr [oroKoB B a6colrorubrx eEflH]rqax, 3ro flpeEflofloxeHue rIo3BoJIaJro KiIJTI{6po-

BaTb crIeKTpbI, [oflyqeflHble B pa3Hbre MoMeHTbI BpeMeHu, B o6Ulrlx orHocI'ITerIbHbIx eA}I-

Hr{rlax. B peaynrrare 3a rrpouleErrr[e trormln trBa Eecf,Tl{Iletns 6unu flonyqeHbl BaxHbIe cBe'

AeHI{fl o xapaKrepe [epeMeHHOcrII BOAopoEHbIx I'I Apyrux pa3peIIIeHHbIxilul/.t4ir B cIIeKTpax

,rryr."ry sUep iefiQeproBcKl,Ix raJIaKrI{K,aB [4-6, l0] - B cleKrpax KBa3apoB. B qact'

Hocrlr,B [4-6, 10] ArrflKBa3apoB 6rrnu upuaegeHbl 3aB]Ic[Mocr]I MexAy orHocHreJIbHbIMIr

r{HreHcuBHocrflMl{ KoHrI{HyyMa H BoEopoEflblx ilr4rfi],1liti Ip - (0,51 t 0,14) I"ont, I^r - Q '16 
t

I0,15) Ip,16-(2,27 10,5)/ptpu*oe66rarlreHraxKoppeJrfulrlrcoorBercrBeHho0,72,0,85r
0,83..[nr KBa3apa PKS 1004 + 130 6uno orMeqeHo Ircqe3HoBeHI,Ie u]IpoKrlx KpblrbeB y
gw1t41 H, *rycraUoBJIeHo, rITo Ix[pLIHa ilfiHwl4 Hp lpu nepexoAe oT MaKcI'IMaIIbHbIx K MI'IHI'I'

MiIJIbHbIM TIOTOKaM ArIf BCex KBa3apoB l{3MeHflercfl Bcero Ha lo%.
K cuacrrro, a [a-6] 6ruru orry6rurKoBaHbr He rorlbKo peEyUlIpoBaHHbIe, Ho I{ [epBoHa'

qarlbHbreEaHHr,rena6lnEerrrfi. IlpeEcrannffrro uHTepec uocMorperb, KaKlIe BerII{tMHbI flolpa'
BoK rplru[ocr 6rr esecru, ecJrr{ fipeErloJlararb, qro [oroKl{ B rII{HI'Iffx 4959 u 5007 A [OIII]
nocroasgrr. B ra6n. 3 upegcraaneHbl MaKcI{MarILHbIe I{3MeHeHI{ff B KiIlE6poBKe Erfi pa3Hblx

KBa3apoB, npI4[IrITbIe e la-61. BugHo, qro oHlI AocTI{raIoT 3HaqeHI'Ifi or2Eo 3,7 para. Buure

6rrna npNaegeHa roqnocrb r{3Mepeuufl ,&lrff o6blwloro QoroMerprlqecKoro [oroKa s 15%,

Panee Banguran, roroprrfi na6rmggr Apyryrc arr6opxy KBa3apoB Ha roM xe rerlecKorle c
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Ta6lr.rua 3

Marcnntalbnrre ralx6pororrrre unoxnrelu.4 g.nl
rroroKoB rrasapor [4-6]

1004 + 130 3,2
1318 + 290 2,1,

Ton 156
2135 -147 2,5

1,9 5

3,6 7))
I
2

4

0026 + 129
0'736 + 0I7
0906 + 484

l0

Toft xe aflnaparypofi u rofi xe MeroEr{Ko[, orMeqaJr, qro Boc[pou3BoAr{Mocrb rroroKa B
KoHrlttryyMenolyqaercffryrllxe qeM 10% Ul]. Tarcne BerIIrrMHbr oIulr6oK He corJracyrorcf,
c ,qaHHbIMlI Ta6il. 3 lI flo3BorlffIor flpeEfloflararb, qro r,rMeer cMbrc[ flpoaxanr.r3r{poBarb BeJr}r-
tMHbI [oroKoB, rIpI'IBeEeHHbIe B 14-61 , 6es yuera [o[paBoK 3a rrocro.f,HcrBo [oroKoB B
rrLIHLIflx [OIII] . Huxe upuroAflrcs pe3yrrbrarbr raKoro aHirJrr,r3a.

3aaucnnaoctu BeJIItTtHH noroKoB
B sMHccr{oHHbtxiluJglnflxHp [OIII] u KoHrHnyyMe

flepeg reM KaK I,IcKarb 3aBl,Icl,tMocrrr Mexpy BerII{rMHaMrI rroroKoB B 3MI{cc}IoHHbrx rr[-
Ht4flx Hp, 4959, 5OO7 A [Om] I,I KoHrHHyyMe B crleKrpax KBa3apoB, rrpegcraBJrsno r{Hrepec
cpaBHr{rb AaHHbre, [pr{BeEeHHbre B [4-6],.c ApyrurMr{, [olyqeHHbrMu EIIfl 3r[x r{[r.r Epyrux
KBa3apoB. Ho o6I{ux o6texroa c ApyrI,IMI{ Bbl6opKaMr.r [paKTl,rqecKr{ He oKa3arrocr. [oe-
ToMy BO3HIIKTIa llAef [poBecrl,I cpaBHeHl,re IIo r{3BecTHbrM cooTHorueH}IrM, Halrpr.rMep no
coorHorrreHl,Iro cBerr,rMocrvt B iltrl/.yru I/B r{ KoHTHH/yMe lgla - lgJ", Koropoe r.r3BecrHo KaK
Errfl sEep cefi$eprorcrux rarraKrr{K, raK r{ trrfl KBa3apoa. Tarc, vtw [l2l g tgao r. ory6[r-
KoBarI 3aBlac[Mocrb A,rltr 105 o6texroB c aKrIltBHbrMI{ ff[paMu, cpeEr{ Koropttx 6uno 29
KBa3apoB. llro6rt trpoBecrll TaKoe co[ocraBJIeHI,Ie, Mbr rlepecruTtull{ IIoroKI{, [pI{BeEeHHbre
a [a-6] , r{ cBerr.rMocrr{, rrpr{H.fiB Kpactbre cMerueur{n us ra6n. I u H = zs rcnai (c.uux) . rlpr
STOM EIIA KaXEOTO KBa3apa [oroKr{, [oJryqeHHble B pa3Hbre roEr,r, [c[oflb3oBarlucb or[erlb-
no. Cserulvlocrl'I B 3MI{cc[oHHbIx [LIHrIf,x I{ KoHT}rHyyMe uMeror pa3MepHocrl,I coorBercrBeH-
uo spr/c n epr/(c'A). B ra6n.4 npfiseEeuo co[ocraBJreHlre 3aBr.rcr{Mocreii cBerr.rMocrefi
KBa3apoB B rrr.rHr{rlr ffp r KoHrr{HwMe wn urrooprcu ltu ll2l u nu6opxu lleura u Ep. [4-6]
KaK c no[paBKaME, raK [I 6e3 [o[paBoK..[ae art6oprla ]rMeror roJrbKo ognu o6urufi o6rerr.
I4s ta6u. 4 anpno, qro c roru{ocrbro Ao ouruOor Bo Bcex crryqaqx cBr3b cBerr.rMocrefi s rrg}Ir,rr{
HB u Ko[rutryyMe floflyqallacb oEI,IHaKoBofi. 3ro ronopur o ToM, qro cBeTr{MocTr{ y EByx
arr6opor HaxoE.f,Tcs B [orIHoM coorBercrBr{r,r Mexgy co6o[. Hnxe vmr 6onee nogpo6Ho
paccMorpelrr{ Marepr.rirJr nrr6opru [4-61 .

Ha puc. 1 uorcaganrr coorHolueHllrl MexEy oBeruMocrtrMu nunwir H g 14 Kotru$yyva lgt p -
- lg[., [orrfreHHbre uo ua6nrcgeurr.fiM 3a orEeJrbHbre rogu 6et fio[paBKr,r u c nonpaarofi
coorBercrBeHno. llurepecno, rITo Ha o6oux pucyuKlax Becb Marepuiu pac[iurcff Ha rpI,I 3a-
BI{clIMocrI'I I-III, cnrutryrble Epyr oruoc}rreJrbHo [pyra ro ocl,t IgJ". 3aar.rcuuocrr III rura-
TeMarI{qecKI'I uano o6ocuoBaHa, flocKorlrxy o6paaoraua Bcero rpeMfl rorrKaMl,r, Ho ee cEBI{r
no lgJ" oqeBI'IAeH. Kaxgga I{3 3aBl,Ic}IMocrefi srflrcqaer EaHHbre KaK rrepeMeuHbrx [oroKoB
orAerlbHblx KBa3apoB, TaK LI [oroKoB KBa3apoB pa3Hbrx ceeruMocteft, I{ Bce oHI{ Haxo[.ETcff
B rlorr]roM corrraclrn Mexry co6ofi. fpynnrr KBa3apoB, o6pasymu[e sds[craN,rocu I_III,
n EalrueirueNa o6osuaqalorctr coorBercrBeuno I-III. O6pauraer Ha ce6q BHuMaHr{e, qro B
cJlyqae c [o[paBKaMI'I 3aBI{cIlMocTLI oKa3allucr 6oree pa3MbrrbrMr,r. .fta xaxgoft r{3 3aBrrcu-
MOCTefi I- III rr,ru ofipeEerr]ilu nuHr,r]r perpeccru r,r *os66uqueHrbr Kopperrffru.ru 1( ueroAou
Har,rMeHbrrJlrx KBaAparoB. I4x ruoxuo Br,rEerb Ha plrcyHKax u n ra6l.5. B ra6nuue Br,rAHo, rtro
E[fl clyqaff 6es nonpaaor roe$$lrryreurbr Kopperffrlur,r Berrr.rqu:algt,Bulgt," grrr r..*ip.*
rpyun 6onlure, qeM B cJlyqarx c rlolpaBKaMu. Ilolyvaercq, qro ssiEeHr.re [olpaBoK 3a rroc-
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a - 6es nonpaBK[; 6 - c nonpaoxofi 3a nocrosncrBo rroror(a B ,rurrutx [OIIIl. /-// - coorBercrBy-
ror rroMepaM KBa3apoB g ra6n. I

ToflHcrBo [oroKa n uunr,rxx [OIII] yxygruaer cre[enb KoppeJIf,II]I]I [oroKoB B JII'IHI{EX

r4 KoHrr.rHJayMe. 3ror $arr crauur IroA coMueHr{e c[paBeAIllrBocrb rlocryrlllpoBaHl{E rlocroflH-

crBa rroroKa B rrr,rHlrflx [OIII] . B ra6n. 5 npuregeuu I,I Haluu AaHHbIe gla ceft$eptoacxofi
rarraKrlrKrr NGC 1275 ue l2l. 3as[culvrocrb crpol,IJlacb tro cpeAIIrM 3uaqeflrf,M noroKoB

3a Kaxryrc us 32 Ho,refi Ha6[ro4eHr.rft. KoetfSrurraeHr Kopperlfful{r.I B cryqae ralaKrl'IKl{ NGC

1275 oxasa}Icfl HecKoJrbKo MeHbrrre, qeM Anff KBa3apoB. 3ro uoxer 6rIrr csaaaxo c reM,
qroBnepBoMclyqae flpegcraBrleuu ua6mo4eul{fl 3a orAeJIbHbIe Hoqu, a Bo BTopoM -- cpeAHI{e

3a rog. B nepaorvr qrryqae, Bo3MoxHo, 6onrure cKa3blBaercfl I,I3BecrHbIfi oS$ert 3aIIa3A,bI'

Bagr,ra [epeMenuocrr.r B rr]rn]ru HB o"r [epeMeHHocrI,I B KoHrrluyyr"re [13] . Harcnon sasu-

cr{Mocrr.r EIrfl rirrraKrr,rru NGC 1275 notrywtncfl 6n[3KuM K HaKrIoHy Erfi KBa3apoB rpylrrbl I,
y raJraKTI,rKr,I oH Bce xe HeMHoro Kpyqe. 3gecr qacruqHo Moxer cKa3arbc.tr ror dlarcr, uro

noro* , lytuytu 11B y NGC 1275 uzvrepwrcfl or trApa, a B KoHrI{HyyMe - or qeurpaltuofi
o6flacru pa3MepoM 10" B lrenyueunu qeuTpaJrbHofi o6nacru upucyrcrByer oluyrl'IMaff

/Iorrff 3Be3A, qro yMeHbruaer aMrrJruryAy r{3MepteMblx [epeMeHHbIX IIOToKOB B KoHrI'IHyyMe.

fipr ua6lrcgefl]ru raJraKrr,rr<r NGC 1275 rvrst raKxe orMerl{rlu 3aBrlc}rMocrb IIoroKoB B

nr.rn"* [OIII] u n .HB [l-31 . Ha pnc. 2 rarcan3aB]rclaMocrbrIoKa3aIIaArlffuccnegoraunofi

nrr6opru KBa3apoB [4-6]. Br.rgno, qro 3[ecb, raK xe KaK I{ Ha pr'rc. 1, MoxEo BbIEeIIurb

rpr{ IIpflMoJII,IHefiHbIe 3aBI{cHMocTu 1-3, cguu*ryrble Apyr orHocIIreIIbHo ,qpyra tro ocll

lgl,B c IIpI,IMepHo oEI4HaKoBbIM HaKIIoHoM. Cooreercraymg1,te I'IM rpy[IIbI KBa3apoB B

gan'nuefiureru o6o3HaqeHbr rarxe 1-3. Bo scex rpex clyqaflx o[Hofr 3aBllcl{Mocrbto cBs3aHbI

KaK rlepeMeHHbre IIOTOKI{ Or[eIrbHbrx KBa3apoB, TaK I{ IIOTOKI'I KBa3apOB pa3HbIX CBeTI{MOC-

reft. B ru6n. 6 [pr{BeEeHbr roeo+mfrenrbr Koppe[ffUlrll I4 crerleHb HaKrIoEa 3aBuc]IMocrel{

BeIII{qI{HtgJlorrrl ralgtp EJIfl KBa3apoB LI .s4pa ruIaKrI{KrI NGC'1275. Talr xe Bo BropoM

crofi6qe floMe[Ieirrr cpeirHue tro KaxEofi rpynle 1-3 gHaqeHuff oruocl,IrerlbHblx IrHreHcI{B-

Hocreft Iooorllp." Bugno, qro Berrr{rMHa HaKrroHa 3aBl,Icr{Mocr}tl{Meer reI{EeHII}Irc Koppe[[-
pOBaTb C 3TuM [apaMeTpOM;. ueM MeHbUIA Io o o, f Ip, retr'r Kpyqe HaKIIOH 3aBIltCItMoCTI{

igJlorrrt -lgtB. flplr oruourer ^*1,*flp ) 1,6 cnerrvrocrbBrruvustxHB u [OIII] ue-

Hrercfl rrpoflopu]roHirrrbuo. 3ro na6rrcAasrEn y KBa3apoB rpytrtrbl 1 u y ngpa rarIaKrIrKI'I

NGC 1275, rnd*rrou 3aBr{clrMocrr.r grta Koropbrx coBnallaer c roqHocrblo Ao oIu]I6oK Ha6]IIo-

t,0



Ta6nnqa 4

Cpaauexre rasrchrocrefi lglp -lgl" rro AByM au6oprarr

Knaraprr arr6opra {eura
r.r Ap. 6e3 uolpaBKa

lgtp - (1,03 t 0,08) lgf,.11
(42) 0,86 r 0,04

To xe, c noflpaBKofi lgLB - (0,9'1 t 0,10) lg.t" 0,82 r 0,0.s

Knaeaprr uu6opxn ftlr 29 lgtB - (1,05 * 0,15) lgl. 0,94 t 0,03

Ta6nr.rua 5

XaparcrepucrrKrr 3aBncrMocrefi lg.C,6 -lgt"
AJIE rpyrr KBa3apoB I-III u agpa NC,C l27S

O6rext, ruu Ha6:rogaeruax 3aBI{cxMocrb

c nonpalxoft , xooSQuqueur
KOppen.EIIHr{

NGC 1275
Sv2

lgl p - (2,tI I 0,15) 1s.0c,

,l( =0.82 * 0,06

Kraaapu I tglp - (1,47 t 0,02) lstc,
I(= 0,98 t 0,01

ls,Lp - (1,64 t 0,13) lgxc,
"K=0,89 t 0,06

Knaaaprr II lgLB - 0,44 t 0,03) [r",
I(=0,97 r 0,01

tstp - (1,37 t 0,04) Igf,",
K =0,76 x 0,03

Knaaapr,i III lslp - (0,67 t 0,08) lgx,",
K =0,97 x 0,04

lgrB - (1,21 r 0,20) lgt",
I(=0,91 t 0,10

Ta6nr.rqa 6

NGC 1275
sv2

XapaxrepxcrrKn 3aB[cuMocreil lgx191111 -lgl6
Arfl patnbrx rpynn KBa3apoB H rApa NGC 1275

brlotrr; - (1,03 t 0,03)lgtB /( =0,96 t 0,01

Kua:apr,r 1 1,6 lsxIorrr] - (1,00 t0,34)lelp K =0,72 t 0,7'l

Krasaprr 2 0,4 Erloutl - G,L1 * 0,02)lgr,p r( = 0,98 t0,01

Kaaaaprr 3 0,2 lcx1olr1 - (1,36 t 0,04) lgtB K =0,96 t 0,02
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2,0 I'gI/e- 4/ 0 4f
-lELpI.Il', rpyrr (Ba3apog,l-j (crra' rerct)

l0

lr0 /'5 40 t"g Ic- 40

Prrc. 2. 3asucrMocrll lgrsoo?
3naqru - KaK Ha plrc. I

Pnc. 3. 3agucuMocrfl lgx s oo, -lgf,c Artf, rpynfl KBa3apoB a v b (cM.T eKcr) ,

3naqxu - KaK Ha puc. l. [IrpuxoBa.E I'r rrynKl]rp BblEeJrrror q'tenr'I rpyrrrr 4

EeHr.rfi. Itpn Tuo-fIB( 1,6 creueub r{3MeHeH[fl rroroKoB . B 3arIpe[IeHHbIx rII'IHI'Iflx MeHbIrIe

CTCIIEHI'I II3IVIEHEHI8 ITOTOK OB B KOIITI{HYYME.

Ha puc. 3 rrmr npe4craBl4llt coorHo[IeHLIe lgJlOrrrl - l8!" EflJI KBa3apoB BbI6opKI'I

[4-6]. Buguo, qro MexEy gr}rMr,r Be[[quHaMI{ Koppeflfiuxfr. BblpaxeHa MeHbIue, qeM Erfl
cnyuaiu Ha pr,rc. l tt2,uo Bce xe oHa flpocflexl,IBaercfi. B attrxuyrovr o6[aKe 3HaqKoB MbI

BbTEeIIuJII,I EBe rpyurlbl KBa3apoB - aeBylo a u ilpauyro b. Buyrpu KaxEoft rpynllbl lI3Me'

He:cIUfr EIlfl OAHofo KBa3apa Ilpol4cxoAar B roM xe HanpaBIIeHuI'I, qro I'1 IIpI{ fiepexotre oT

KBa3apoB HI,I3KIIX cBeTuMacreftKKBa3apaMBbIcoKI,Ix cBerl4Mocrefi. .UIs rcaxgoft uo rpynu

6rrntl srr.ercleHbr KosQQr4rlr,reHrbr KoppeJIflIpI]I ufiuqul4perpecct'Iu' Out't upuregeHbl Ha

puc. 3 r/r ra6rr. 7 sN,rec:e co cpeAHr{Mr,r 3HaqeHIr.EMI{ sKBI4BUreHrHbIx Iu}IpIlH nI'IHI'Ifi 5007^A

gnsraxUofirpyfl11bl -l/uoor. B ta6nuUe TaKxe I'rMeloTcff AaHHbIe [I EIIfi TUIaKTI4KI{ NGC

1275.Bnptq uioroa$$raureHrblKopperaullrBerlllq'IHlgJlotrrl u lgf-" wfl' tpyfft a u b
noflyrlarorcg EoBorrbHo 6onrurrruru * 0,92 u 0,75 cootaetcrBeuno, a Ko300lrryIeHr grofi 3aBI'I-

cr,IMocTlI I,IMeeT TSHESHIII,IT pacTI,I c pocToM Wsogt. Lls ra6il. 7 rarxe BI'IEHo, qTo HaKIIqH

3aBr{clrMocr}I lgJlolrrl - lg!" [IIfi raJIaKrI4KI'I NGC 1275 ltrwzorc K raKoMy xe HaKJIoHy

EIff KBa3apoB rpy[flbl a, c KoTopbIMI{ y Hee 6llnsxue 3HaqeHI'If w'soor'

Tarcurvr o6pa3oM, Marepllafl, [peEcraBJIeHHbIfi Ha pl{c. 1-3 I4 B Ta6n. 5-7, lOra:Uraet,
qro paccMorpeggaff BbIfopKa KBa3apoB Heo4llopotrHa IIo cIIeKrpalbHbIM l'I (lorotuerpu-

qecKI,rM rrapaMerpaM, B Hefi BbrAelrrorcfl rpyllllbl, ]IMeIouII{e pa3Hble 3aBI'IcIrMocrI'I Mextry

BeJIIITIIIHaMI,I lgJB, lgJlOrIIl I,I lg.Ccont. 3aglaclrrvlocrl{ ytroBlerBopffIor KaK orIIeIIbHbIM

3HaqeHr,IfM [epeMeHHbIX nOrOroe, TaK I{ [oTOKaM KBa3apOB pa3Hblx cBeTI'IMoCrefi' 3agU-

cr,rMocrlr lgJg - lgf" suaw.rrerrbHo 6olee qerKI,Ie, a xoo$$uqiaeurbl Koppeflfiulll,t 6oJIbIIre,

;;;;;d;'V-{l irrorurorurb 6e3 roupaBoK 3a nocronHcrBo IIoroKoB B rII,IHI,tnx [OIII],
qeM B clyqae c [o[paBr(aMr. Har<nontr 3aBr{cI4MOCreil, plA ngpa cefi$epToBcKOi ralarcrrarr4
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NGC 1275
Sv2

Kuasapu a

Krasapu b

Ta6nuua 7

XapaxrepucruKr 3aBucnMocrefi lgf, 
1 6111 1 -lgtc

grIfl pa3xbrx rpyrrr KBa3apoB lr flApa NGC 1275

>55

52

l2

lqrlqUrl - Q,t1 + 0,15) lsrc,
](:0,82 r 0,06

lsrlorul - (1,83 + 0,08) [r.,
K =0,92 t 0,04

ls[[orrr] - O,73 + 0,21) ls;c,
K=0,75 t 0,09

NGC 1275 [paKTutIecKH coBrlaAalor c HaKJroHaMr,r auirrrorur{Hbrx 3aBl,rcr,rMocrefi gra rnasapon
6r}lsrux cleKTparlbublx flapaMerpos. flo[crrrue [popoqecKrrM oKa3aJlocb BblcKa3brBaHue
aBTopoB [4-6), Koropoe KparKo Moxuo c$oprurynr.rpoBarb raK: rrpr{ r{ccnegoBagr,rr.r fiAep
aKTI{BHbIx riIJIaKrI{K qacro Ha olHoM I{ ToM xe vrarepnilne [oflyqarorc, nporgBopeqllBbre
BbIBoEbI. Oru npegnoflaraJrl,I trocro.EHcrBo rroroKoB B Jrr{Hr,rffx [OIU . Mri rg ]rx EaHHbrx
6es nonpanoK rrolyrulrll 3aB[c]rMocrll MexD/ [oroKaMa " ,rraauorHbrx rr]IHHaX HB,
[OIII] r KoHrI'IHyyMe Erl.tr orAeJIbHbIx rpyflrr KBa3apoB raKHMr{ xe, KaK no eoroonexrpfi-rrecKuM HaSrrctrerlrxM sApa cefiSeproncrof raflaKrr,rKn NGC 1275.

CrreKrparrbHbre flapaMerpbr pa3Hbrx rpynrr KBa3apoB

Pasgeleure paccMorpeHHoft nrr6opxlt KBa3apoB 14-61 ua rpyrrrbr rro pa3HbrM 3aB$ct4-
Mocr-fiM MexEy cBerl4Mocr.rrMulg[B,lgJlorrtl u ig,t" HaxoArrrc.E B couracfiu c flepeMeg-
Hocrblo rloroKoB 3rI'Ix KBa3apoB B oMr,rccuoHubrx rrlrur{f,x I1p, [OIII] r{ KoHrr{rryyMe }r cxog-
Hoc pa3[eIIeHIIeMBcex""lS_r"?11.rEep Ha rpylrrbr rro 3aBrrcr{Mocrr.r lgJB - lE!", Koropa.fi,
flarlpl,IMep, 6rtna uonyveru Vlw 112]. OH nony,uur cgBlrr 3aBr{cu*o.r, lg}B -lgi"*rur.po"
orHocI'ITeJIbHO aKflIBHbIx TaJIaKTI,IK c [trtpoKI,IMIlI LI y3KI{M}I 3MI{CCIO]IHbIMI,I JrI{HI{.fiMr.r B
c[eKTpe. flpegcraanuo I'IHTepec flocMorperb cpegHrle [apaMerpbr crreKrpoB pa3gbrx rpyn[
KBa3apoB c ueJIbIo [o[IcKa ux paznuwtir. Mu co6upiurl{ HeKoropbre EaHHbre o cleKTpax
K-Ba3apoB [4-6] , a raKxe rlo Kou]IflM cKaHoB r,rx c[eKrpoB orrpeEeJrluu u]rp]rubr nnuug
HB Ha ypoBHe uonoanHHofi IrHreHcI{BHocr}I B MaKcr{*y*e - FWHM. B ra6n. 8 co6pauu
xapar(Tepr,rcrr,rKrr c[eKTpoB rpyfln J-JIJ.. HanoMHlrM, qro B HanpaBneHuu or I r III yaenx_
ql,IBaercfl cpeAufl.E cBerr{Mocrb KBa3apoB !,". kls ra6n. 8 crreEyer, qro pa3nbre rpyrrflbr KBa-
3apoB B CpeA,HeM xapaKrep[I3ylorcff pa3HbrMr.r [apaMerpaMr4 r.r HeKoropbre r{3 Hr{x MeHErorcff
c oflpe[erleHrioft reHgeurll'teft or I x IIT, HarpuMep, B 3roM HarrpaBrreg[rr{ yMeubrrraerc.fl 3KBr,r-
BaJIeHrHa.a ulIpltHa luuufi Hp u 5007 -h [OIII] , Ho r,r3MeHeHr{e c yBefl[qeHr.rervr lgJ" lpo]rcxo-
I['IrHeIrrIaBHoiacKaqKaMI'I. Ipyunu I lr II sNrecre orrrr{qarorcfl or rpy[rrbr IIIgHa.{eHr,reNrse-
rrt{IrHbl FWY.--?-B, ! rep_Bbrx o:fia B 2 pa3a Meubrue. rpyunu I u Ii xapaxrepr{3yrorcfl oAr,r-

lul::rrl, FWHM Hp uIslsllIB, Ho orrrr{qarcrcn rroKa3arensno, ureri qU: Aj: KBa3apbr
rpyflflbl I B cpeEHeM rony6ee KBa3apoB rpynfibr IL Iloororvry noHrrHo, qro oEHa H ra xe
cBerl{Mocrb B TITIHI'IH I1B B lepBblx cBt3aHa c uenrurefr cBer]tMocrblo KoHTH]iyyMa g o6nacru
15100 A. Menrrueft cBerl{Mocrl{ KoHrLIHyyMa s o6nacr}r 15100 A y Hr.rx coorBercrByer
6onrurar cBernMocrb a ynrtpaSuonerosofi o6nacru c[eKTpa, or r(oropoft 3aBr{cr{r ,p*o"ru
turuwrHp.

lls ra6-n. 8 cnegyer raKxe, qro crefleub r{3MeHeHHff B Jrr{Hr.r.flx Hg, ra:r. [paBrdrro, cocraB-
naer Aigtp = 0,3, wJwt B noroKax 2 paza, a uax6onnruue AlgJ. =O,4,"wrtr, ,roio""* 2,5 puz .
I4cxnrcqeHueM ffBfl.fiercrr KBa3ap 0736 + 017, rge r{3MeHegr.r.f, paBHbr algtB = o,a, -n i-;o-
roKax 6 pa:, u AlgJ" =1,rilrnB [oroKax 10 pas.
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Ta6nuua 8

Ilapauerprt c[eKrpoB raarapon, o6pa3yrcIIlux pagnble 3aBucnMocr]r lglp -lgtc

flapar*lerP

-o:\ss i o\04
62*sA
0,56 t 0,13
86 t 8,24

46 t l2,A
0,1 - 0,5

0,1 - 0,4

-zq\o to\l
7s%

II p u M e q 8 }I L e, M - cpepitt'.q a6conErHaa Be'MtrHHs B rpymre; 'fy', - upoqeur xBogapoB B rpyIIIIe'

B r(oropbrx na6nro4aetcq peHrreHoBcr(oe I'I3nycexue'

U_B
FIIIHM, H g
Irosl lIp
Wp

Wroo,
AlglB
Algf,g
M
y'Ys

-o\is + o\02
62 * 6,4
0,53 t 0,12
48 r 3,4
2'l t 5,A
0,1 - 0,4

0,0s - 0,3s

-2s\2 t o\4
6'.7%

_o\s2
t34 r3,A
0,20 t 0,04
25 r 2,4
4,'l t t,0,4
0,25
0,40
_')<m1

OrMeTI{rur, qTO I{3MeHeH}IE B IIOTOKaX B II}IHI{flX H KOHTI4HyyMe }IHOfE'a "nepeuogflt"

KBa3apu3ofHofirpyrrblBEpyryrc'Tar,rcna:apfl0736+017u083'7-l20'6oJlbruasqactr
[aHHbIX KOTOpbIX HaxoEI',ITCfl Ha 3aBI{CI{MOCrr',I-II' uo oAHOMy pa3y no[n'Il4 Ha 3aBUCIIMOCTb I'

.ffia auanuaa pa3[r.{;ff rpyflrl KBa3apoB I-III MbI np]IBrIeKarI]I raKxe 6arruepoecrne

treKpeMeHTbr, KOTOpbre ne iaSUCgr OT Kan[6pOBKI't IIOTOKOS. TOtrHOctr OTHOCI{T'II'HbIX

}IuTeHcuBuocrefi 3Muccl4oHHbrx JII,rHlIfr B cleKTpax uccrte[oBalrublx KBa3apoB cocraBrlrer

lsn lsl. Ha puc. 4, a w 6 rpnBeAeHbl 3aBI'1cI'IMo;rI4 oruolxeul{fi trltBc.-t -tgty^Tl::::it?:
rpyn[ f lr II coorsercrBeHu;' Buguo' r{ro rrplr 3HalMTerIbHoM Ir3MeHeHI{I{ cBerlrMocrl'I l$rB

B KBa3apax rpyrllbl I ue npoucxorur cyrlecrBeunblx II3MeHeHI'Ifi ' ::TTY.!'::,:::,y,
Ee cquTarb orr,Ifl cfiyqafi, o^r*rrcrruril uHopol{,1, roropufi coorBeTcrByer caMol{ HI',t3KOI'I

cBerr{Mocrr{. I,lsMese,r,rs AeKpeMeura flpor{cxoAfir Ha BerII{tMHy rlopstrKa 1o (upra IrIIB =

= 0,40 15% cooraerrrryrot b,OOl . Uo B 3rl{x cfla6blx I'I3MeHeHI'Iffx 3aMerHa reH[eruPla:

c pocroM 
"rrrrroarr-lt*unu 

o'no'u"ne IrIIB pacrer or roqK1l--/ Eo rot{Kl4 2' a sarervr

lJraBrro 11a[,aeT tro TortKE 3. B clyuae KBa3apa, oTMeqeHHOro KpecrI{KaMI{, IIaEeHI{e E'eKpeMeH-

ra c pocroM cBerrIMOCTlr npoucxoEur HeMHOTO Kpyqe'

Ha puc. 4,6 ynt KBa3apoB rpyflnb] II sr,rEHil 6onee cyruecrBeHHble, qeM Ha pt4c.4, a'

lr3MeHe'lrff orro*a*r, ir ltB "pi 
He6onburnx I,3MeHeHI'Iffx cBerI'IMocrIr lgXB' 3,ecr ouu

;;;;;;;;;; 
-G+l 

o. flpu oroM c-yBerMqeHI'IeM lgJB na6nrosaerca KaK pocr or,olueHyrn

1r7lo (r"rexwro*u*n-i-r-i, l"si 1u3),raKrIeroyMeHbIUeHI'Ie (vre>r'[Y"ro'xa*,v'4n

3,7u6) t tr^ouc-
o,rnrqras rpyufl KBa3apon I u II uvrercrcs He roJIbKo B I{3MeHeH[[ Oruoruenua-lrlIBcyz'

MeHeHUeM cBer[MocT[ lgJp, uo raKxe I{ B cTeIIeHI{ I'I3MeHeH}Ifi orHolueHl{ft IIlIB'rge i -
no*"p Jr,rHr{r{ Ounu*epJndiofi cepur._Ha guc. 5, a, 6 npeguaBlleHbl orHocITreIIbHbIe I{HreH-

;;ffi; Iillp l,t rr',rr o' Ho-tro I/6 ' tarvr )Ke rtu,r4fl",t4 m' k' l ' r ' '? 
rIoKa3aHbI peKoM-

Orruuronriia- 6"ru*epoBcKl{e EeKpeMeHrbI, coorBercrByrcque MoAeJIf,M I'I3rlyqarcIuero

ra3oBoro *o", ,rrrporpaqgoro e 6inruepoacKux Jlr{H,rflx I,I EBI{XyueIocff c TpaEHeHTOM

cKopocr[, BbIqI'IcreHHbIi a.a. Eolpuyxon'r [1a] ' Ha puc' 5'a.B]IE'Ho' qro pa3nl'Ir*fl treKpe-

MeTOB, COOTBeTCTByTuxx pa3HbIM BeJII{!MHaM CBeTI',tMOCTI',I lgIp, ne6onrulue - MeHbIUe

2 o. Bl.rnno, qTO 6AITbMepOBCKI{e EeKpeMeHTbI KBa3apoB rpyunbl I ygorneraopffrcr rasoBblM

o6ono,n<an " 
oonrrlJt"i, rorrrrun"*, l 0-2 - 1 0- 8, rrtcorofi -tttl,tpulxfY ueHrpaJlbHoro

;;;;r";. (2 +8) ' 10t K l'rn""'pon'oft reMreparvpofi rasa (l +2) ' IU- r('

Puc.5,6 rloKa3blBaer, rlro II3MeHeHnn 6alir"repoBcKoro AeKpeMeHTa KBa3apoB rpyn-

nrr lI c u3MeHeHr{eM 
"r"rrrnoo"r, 

lg.Cp naruruoro 6ontrue (gocruraror 4 o), uevr Erff KBa'

;6;; ;py"rrr I. 3tre* npu Bo3pacralflIl{ cBer}IMocru (eto ausno 
}l',n?T:*tBrIeHI'uT

prir. q 
"li Aocrlrrarorcf oqe'b BbrcoK1e srreKrpoHgbre reMrreparypbl, Ao + ' lu ,..

Bra6n.'gnoKaSaHbIrapaMerpbrtpyn",.""'upon1-3ta*uexe'rarrta6n'8'BuE'no'
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-44
J4toi,7+,t6i
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Ta6r,uaa 9

Ilaporvrerprr cneKrpoB KBolapoB' o6paspouux pa3fibre 3rBucl{Mocru lgt 161111 -lgf,p

flapar'rerp

U_B
FWIHM Hp

Iroo, lIp
lttp

Itrlourl
M
.Irrt

-oTao *offi,ol
'45 * 5,A
1,52 r 0,10

58 r 11,,4

85 t 14,A

-za\t * o\t
LlO7o

-el as t o\o+
62 r 5,4
0,37 t 0,03

70 t 9,A
23 *2,A
-z+\t t o\t
s0%

-o\u ro\02
88 r 11,.4

0,19 t 0,02

5O x 4,A
9 x2,A

-zs\ q * o\s
40%

qro or 1 x 3 ysennqr.rBaercfl FWHM /1p, /Meubllralorcfl.orHolIJeuue Issxlllp lI sKBllBaJIeHr'

Hafl rrr[p[Ha rlrrHlru [O[Il] .

I,Ixrepecuo 6rmo couocraBr{rb cocraB rpy[Il KBa3apor I-III u 1-3. Orasalocr, vto

cpe${ Htrx MexHo nafiru rarue, Koropbre cocrorr rIpI{MepHo I{3 oEHI{x I{ rex xe rmeHoB.

fi1npn*tp, I n 2,Il u 3. Ornu.me qrIeHoB gTUx rrap COcro]IT B roM, qr6 HeKoropble KBa3apbI

,pyrin t-tit ,,repeu$M" B cropoHy 6onguux cietunaocrefr nunufi IOIII] . H: rpyunrt

l";ueperuerr" *rur"p t6l2 + 26i,ig rpyrmbl I[ - rnasap 2135 -147,u3 rpyrrlbl III - masap

1OO4 + 130. Her HI{ ogHoro c[yqaa, qro6rr KBa3apbI rpynn I-III I{M9,I[ 6onee nusrylo cBe'

**oarr nn*fi tOId , ,er o"i*"nure KBa3apbI cootuercraynuefi euy rpyunrr. -9ro 
nane'

Hrre HaII9MIIHa., E o"r*. xgep c€fiOeproBcKru( rulaKruK Ha runbl Sy1 n Sy2 [15] ' ftelyr
rp;"*t 6;nx'cefir[eprorcKr{x f,Aep, KBa3apbr, 'B6cKo^'trBrtrle" u3 cBorx rpyun. I-III
(oOpaaoaaulfrrx tro @orHoIIIeIMsM cBeruMocreft lgt p tr lSXtl-6narogapx 6onee BbIcoKI{M,

qeM y ocTaJrbHDrx rmeHoB rpylrrbrr cBeTlIMOCrrM B JIltHItr{ [oIII] -rraoxtto 
oTHecrI{ K T}r[y

QSO|, ocrrulbHble - rc tlllry QSO1. IIo [fr6arc il l]seranory [16], crerulaocrbf, II]IHIuI

tOiii ,U.p ,*a Sy2 t "pr;i"", 
r 1,6 pasa 6o6tue, qeM tEep r6a Syl. Haruu QSO2 no

orgorrleH11rc x QSO! trrrot a[XtOrirt'=0,6, utttt EcBerlf,MocTsxpa3'Il{qalorcff s 4 prca'

Heo6xo4lrvro oTMeruTb, qTo TflII rgep sy2 oTJlulnercfl.or syl ue ToJIbKo OTHOCITeJIbIIbIMI{

unreircnsrocr sr"rntr tr:gffluir tolll fi Hp, Ho n uupnuofr [ocrleEllux: y Sy2 oua Ha nopsAoK

MeHbrrre, uervr y Sy1. B QSO1 u QSO2 uffpuHbl BoEopoAHbIx flI/,rf,rfri c)trUecrBeHHo He orJII{-

qaIoTcS.

B m6n. 10 upuaegexrr napaMeTpbl KBa3apoB rpyIIlI a u D. Buguo, tITo pa3Eenelffe 3TI{x

rpynn TaKxQ cBfl3aHo c pa3fl.ItMeM cIIeKrpaIIbHbIX xapaKreplrcTl{K: IIpI{ [epexoAe or rpy[-
nii o ,pynnr D pacrer FWIilt[ Hpuyy,iutwalorct rloKa3arerl6 qBera (U- B), orgolueHl{e

t,o1,, |ii"r*r*ir"rr"rre urupuun 
'nur*rir Hpu [OIII]- -id"ri, 

o6pasort, aHaJILI3 paccMorpeHuor-o MarepuIIJIa no nepeMeHHbIM noroKaM'KBasa'

poB B sMlrccl{ormrrx uuruux'Ho - Hd,4959 A\ 5007 A [OIII] u KoHrl&ryyMe roKa3aJr, qro

C pOcrOM cBeTUMoCTu KBa3apa B KoHTI&ryyMe pOCT CBeTUMOCTII B_ III{HI{II Hp cnltluru vrfier

IIIIaBHO, a 11orOM CKaTIKOM IIaEaeT, sareM CHogd IUIABHO pacreT II cHOBa CKaqKoM UiEPer

; ,.u. hu*"" 3aKOHOMepHOCrb r{Meer Mecro KgK EIrff [epeMegHb-rx rroroKoa otEerllurrx

KBagapOB, TaK lI EIIf, KBa3apOB HI{3KI{X }I BrICOKI{X CBeT}IMOCTefi' OHa CS[EeTenbCTByeT

o cJlo-xHoft cTpyKType rasoBbrx o6onoqerc KBa3apoB, Bryrpll KOTOpSIX napaMerpbl MeHtnr-

cfl KaK rIJIaBHo, TaK u cKatrKaMI{. Heqro noxoxee 6ruto nauE orMerleHo IIPI{ aHarI}I3e I{3Me'

;;;; ;g;p*uor* rapaMerpoB rgpa cefrgeproscroft rarraKrl{Kl{ NGc 1275, Kolopble

npOnCXOgtlt'rU C yra@HlleM IIeHTpaIIbHO,ro UcrOWulra. B mCrnoCtU' OTHOCUTSII5HDIS I{HTSH'

clrBHOcTU gMI{cCttoHHbIx nrurni IsooilIp np}I yMeHbIIIeHIM flp-Kocryt flApa B KoHTIlIIyyMe

o, f gZf go 1979 r. cEalxafla rraAarr[ nna'BHo, a rloroM oKoJIo 1979 r. cKaqKoM yBeJIITII{JI}rcb,

fioclre qero 6rrno otnaeqeuo cHoBa ux rulaBHoe IIIAeH[I9 U7] . B npmu;lme raK[IM xe o6pasou

Megflrorcf, lr cBerr{MocTlr KBa3apoB B rI}tH}I{x [OIII] npu I{3M€HOHI{I{ cBerHMocTH B KoHTrI-

nyyMe. Ho gEecr HaKrraADrBaercf, trorrolHlrTenbHblft s$sert, roroprfi cocToI{T B TOM' qTO
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Ta6rnua 10

llapar"rerprr cnerTpoB KBa3apoB' o6pasyrculux pa3uble 3aBl{cl{Mocru lgl191111 - lg[.

flapauerp

U_B
FIAIHM, HP

Iroo, lIp
tt)p

Ilrlolrrl
M
rrs

-o\ss t o\ot
57 t 5,4
0,86 1 0,15
'74 r 9,A
52 x 9,A

-24\3 ! 0ry,3

60%

-o\ts to\02
'18 + lL,A
0,25 r 0,03
48 ! 3,4
12 t 2,A

-2s\,3 td14
5OVo

HeKoropbre KBa3apbr r4Meror rroBbrrueHHylo cBerr{Mocrb B rr}Iur{flx [OIII] uo cpaBHeHI'Irc c rpyfl-
lrofi KBa3apos 6flr,rsrux cBerlrNrocrefi B rrr.rHr.{fix ffB }1 KoHrI{Hyyrua. l4cutegogauultfi Marepl{an
rro3Borrffer npeErronoxr{rb, rrro cpeAr,r KBa3apor rHbopxu la-61, KaK }I CpeIlI,I cefioep-
ToBcKI{x rarIaKTr{K, cyulecrByror o6beKTbr IloB},rrueHuofr cBerIrMocrI,I B JIIIHLI.fiX [OIII] -

axarror ff[paM ruua Sy2 : QSO2. Ho s ouuql4e or cefr$eproBcKl,Ix qgep QSOI u QSO2
cyuIecTBeHHo He orJr[qarorcff rur,rpr.rHaMu Bo4opoAHbrx nuuufi. Kpovre roro, AJIff QSO2 ouro-
lUeHI,Ifi Isort IIB MoryT LIMeTb 3HaqeHI,Ifl vreUrrUe 1.

fl 6narogapna II.[. .Il,o6ponpaaraHy, B.M. Jftororvry 3a 3aMeqaHllfl uo pyKorrcll crarbl4,
A.II. Kopuneuro 3a o6cyxAeHr.re BorrpocoB crarlrcrliKll, a raKxe E.A. Ilurnropeurr:,
T.K. E{anoeofi, T.H. Hnxyruuofi, B.T. Xoronesoi,r u ll.l4. Ouratosofr 3a rloMourb a o6pa6or-
K e Mare pl{afia rI r{3ro ro BTIeHHII r{JIJIro crpaqrft .

.I[exa6pr, 1990 r.
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v ilK 524.1 + 524.33 + 5 30. 12

IIYJIbCAUHH AKT}tsHbIX f,IIEP IAJIAKTI,IK
}I IPOEJIEMA AHTI4BEIqECTBA BO BCEJIEHHOIT

B.A. Kotor, B.M. Jftoruft*

Hogrre onTgrtecrue Ha6nroAe6tts, flppa cellseproucroft rgJraKrr,rKlr NGC 35 16, BbIIroJrHeHHbre s 1990 r.,
florrHocrBrc noATBepAum{ Harur{[e Qa3oBo-Korepestnofi nynrcarlr{H c nepl{oEoM Po =160,0101 uran. Bu-
ao4 o6 "yuuaepcalruoM" cTaryce ilyilrculwx notrKperurteTc, TaKxe AorIonH[TeJrbHbIM aHiuII,I3oM onru-
,ecrnx lr/unn nuopaKpacnbrx AaHHbrx, norryqeHublx n 1968-1986 rr. pa3EbIMu aBropaMI'I Ens BLLac'
Ol 287 n HeKoropbrx Epyrux aKTI{BHbIx ,Aep rarrarrllK (AgI) IIlg 6onrur[ncrsa usyueuurtx A-fII
(nonnoe uncno y'fo =23) craruc'tilqecKfifi ypoBeHl :uaultmoou Po {cqrrnlulum{ cocraBrlrer -2-4 o,

KocmonoruqeCKa, r,rHTepnpeTaqur Po-ocqunnfirrru HaxoAI,IT cBoe noATBepxEeHI{e B pa3[eneHwt Aff
Ha ABe lpyurbr: o6rexru, ocqlrJrnrrpypulre B cpeEHeM cI{HxpoHHo c Consuer'r (lf. =tll, ll ocraJrbHble,

ocqunnupyoulue a uporunoQage c Connueu (If, = 10). O6tsorenue taroro 6uuo[aJlbHoro pacflpe[ene-
uus, Aflr MoxHo BtrEelB B cyulecTBoBarlrr4ti EByx KJraccoB A.f,I: cocrosuue rl3 BeIrIecTBa lI aHTI{BeIIIecTBa

coorBercrBeHHo. Ecml flrrrore3a crrpaBeEJruBa ro Aamnefiutue na6ntoAenlra 160-trlruyrsr,tx ocuunnsqnfi

EafleKr{x A.fII rrroryr garr npoctofi u sQQerrmurrfi cuoco6 o6Hapyxeunr anTrlBexlecrBa so Bcene}ruoft.

PULSATIONS OF THE ACTIVE GALACTIC NUCLEI AND PROBLEM OF THE ANTIMATTER IN
THE UNMRSE, by V.A, Kotov, V,M. Lyuty, New optical obseilations of the nucleus of the Seyfert ga-

laxy NGC 3515, performed in 1990, have fully confirmed the presence of a phase+oherent pulsation with
a ptriod ofPo =-166,0101 min, The "universal" status of the pulsation is also supported 6y out extended

analysis of additional optical and/or infrared data obtained in 1968-1986 by different authors for BL Lac,
Ol 287 md several other AGN's, For majority of AGN's studied (the total amount 1[o = 23) statistical level
of confidence is found to be about 2o to 4o for the presence ofPo -oscillation.

The cosmological interpretation of Po-oscillation is strongly supported by the division of AGN's into two
groups: those oscitlating, in average, syichronously with the Sun (tr[o = 13) and the rest oscillating in an-

tiphase with the Sun 6fo = 10). The explanation of such bimodal distribution may be seen in the existence

oi the two kinds of AGil's: made of ordinary matter and antimatter, respectively. If our hypothesis proved

to be valid, further observations of distant AGN's might provide us with an easy and effective method for
finding antimatter in the Universe.

BseEeIMe

Cefiqac Her oEHo3HarrHoro [peEcraBrreHl,rfl 06 ucroIIHItKax gHeprul,I aKTI{BHbIx f,,qep raJIaK'

T[K, ]rx Mogerrsx r,r 3Borrrcrlurr. SQ$ercrr.raurrff MeroA Ilx fi3yqeHl,Ifl - Ea6[IoEeHre ux 6blcr'
poft repeueuHocrr{, qro oco6euno ffpKo [poEeMoHcrpI,IpoBaJIrI rre4Bfl:ae lr3Mepeuus B peHT-

reHoBcKoM (,Y) UfrauagoHe, BbmorlfleHlrble Ha c[yrHllre EXOSAT.
Ypnerremuuvr flBrl.fiercs o$Hapyxeul,Ie oAHoro I{ Toro xe rcp}IoAa Po = 160,0101

(tl) mau B oIIrLIqecKov-r4fulru X-uanytet*ru pflAa Aflf [1-3] (repraog BrepBble 6unuai-
AeH B cneKrpe Mouruocrl{ (CM) Ho6aJIbHbIx ocquflnf,U}Ifi Coluqa l4-7)). "Ynuaepca.nr'

Hogrb" trepuoga - He3aBI,Ic]IMoCTb oT pacCToflHl,Itr Ao o6beKTa d (wru KpacHoro 9M.rI9-
wrfi. z) - narr,ru flp]rH}rMaeTcfl KaK AoKa3arerrbcTBo ero KocMollorutlecKofi [p]IpOEbI Il-3] .

Iunoresa, oSIaKo, [porLIBoI]ew{T rtpxHllIattaM cranAaprHofi KocMorIo[I[, ocHoBaHHofi Ha

Spugr.aanoacKlrx MoAenflx Bcelensofi rr yrilee Eonruroro B3pbIBa. Eeoyclonno, r[[ore3a
rpe6yer rurareJrbHofi [poBepKr4 v anar:a4sa HoBbrx Ha6[IoAarelbublx AaHHbIx. .[l4x rex xe,
KTO HaCTpOeH CIIUIUKOM KpI,ITI{rIeCKI,I, Ha[oMHLIM CIIOBa OefiHMaua [8] : "OEU}{ }I3 BepHbIX

cnoco6oB ocraHoBr,rrb [porpecc HayKI,I - 3ro pa3pelxurb oKc[epLtMeHTbI rll4lub s 1s1 qfinac-

TffX, rEe 3aKoHbr yxe orKpb[bl". I43BecTHo, qTo acrpoQrorxa fiporpecc],Ipyer Ha oCHOBe

Ha6[roAarelbHbx oaKToB r{ Ha r.rx TrrIareJIbHoM [I o6beKTI,IBHoM aHarII'I3e, a He rlo Bepe I{nI{

roJlocaM.
Cratlrcruqecrcyti4 a*utvt3 HaqarrbHbrx $as P6-ocultfiflfllqz^r4 20 sueranaxrl'Ir{ecKl'Ix o6beK-

roa (A.[f) [oKa3afl, qro c EocroBepHocrbrc oKorlo 2,4o pacnpegerlenl,Ie $as uocnr 6ltuo-

Uanruufi xapaxrep [9] (o -- "cltrrura" HopMalbuoro 3aKoHa pacflpeleneHlra). A I{MeHHo

*IocygapcraeHurrfi acrpououuqecrufi I'rucTl'lryr ur"r. [I.K. Iilrepu6epra' Mocrsa.
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Ps-ocurflflflwfl EIrr rrofioBr,rubr o6beKroB cLIHQa3Ha c 160-MuHyrHoft [yrlbcaquefi Coluua,
Arrfl Apyrlrx AflI Haxoprcfl B rlporrlBo$are c Coluueu.

Hau npegcraBJrflercfl rrplrBJreKarenrsofr runorega [9], cornacHo Koropofi obrercrrr,
aclrHxpouHbre c Conuqelr, cocroflT tB aHTuMorepuu, Oua ocuoBaHa ua upocroft aHaJIoryIlI

c $arcrou I,I3MeHeH[fl "[eBoro" Ha "[paroet' flpu flepexoEe or BerrlecrBa (B) r anrune-
rrlecrBy (AB) (nocne$ree 6ruo ycrauoBrreHo r Sueuuecrux sKcrlepl{MeHrax tro [poBepKe
Hapyruerurfi qernocrr,r upr cna6ux rsauuo4eficrnuax). flocxonrxy 43MeHeHI,Ie 3HaKa Bpa-

rrleHr.tfl 3KB[BirJreHrHo cgBr.rry $asrr nepuo4.tqecKoro c]IrHaJIa Ha 180o, sro I{ cflyxfir J]or]I-
qecKlrM o6ocnosaHr4eM u{rrore3br o B r AB Els AflI, flyJlbcr,rpyrcu]tx coorBercrBenr{o B

Sase r,r n nporuao$ase c CofluqeN,r.

C uelnlo gallHefiuero rIccJIe,qoBaHI,Ifl rlplrpoAbr P6-ocryrlauur,r 34ecb HaMJ4 a*alt4svrpy-
rorcff HoBbre EaHHbre o 6rrcrpofi nepeMenuocrr AfI.

Korga peur r,r4er o rrepeMeHHocru ceiQeproncKtax raraKrr.rK, KBa3apoB r,rJrl,r o6beKToB
mua BLLac, Mbr BcroEy noApa3yMeBaeM rarraKrr.rqecKr,re flApa. Moueuru BpeMeHLI Bcex
Ha6rrcgerurfi flpr,rBeAeubr K ColHqy, a HyneBaa Qaea - rplr cBeprKe naSmogarerulbrx AaH-
Hbrx c flepr.rogoM Pe - noogy coorBercrByer MoMeHry UT00"00-1. | 1974 r. IIpr o6-
pa6orxe orrrl,rrrecKr{x r{ peHrreHoBcKr,rx AaHHbrx MetrJreuHbre rpeHAbr yp.atflnucb c noMoulbro
rIoIrr,rHoMoB 2-ro nopagra. B prge crlyqaeB, HarlpuMep E Ir AaHHbrx ua6rrcEeuufr 3a o4{y
Horlb, aHanll3l,tpoBarllrcb orKrroHeuufl or luuefrHoro rpeHAa I,IJ]I,I or cpeEHero ypouna. [Iop-
po6nee o MeroAe o6pa6orxu cm. [1,9].

Bce our[qecKr,re r{3MepeHns 6recra A.flI, rcar fipaBr.rJro, cgenaHb/ orHoc]ITeJIblIo 3Be34br-

craHgapra. y'y'- nonuoe rucno orAerlbublx roqeK B EaHHoft apeueuuoi flocrregoBaTeJrbuocrt4,
lpI,IqeM Kax[,afi Tor{Ka rrocJ]eAoBaTeJrbHocTI,I floflyrreHa, KaK [paB]rno, c ycpeEHeHI,IeM B I{H-

repBaJrax BpeMeH[ At N 5 wlu (uuorgp, Arrfi HeKoroprrx X-Ha6rrogeunir, Ar ] 5 r"rr,ru).

Bapuaqr.tr IIoroKa (6necrca) BbrpaxeHbr lIJrlr B orHocllrerlbHbrx eEIHLIuax 6 = LIIIo (rge Is -
cpeA,Hee 3naqeulre uorora), I4[r,I B rrpouetTax,vrlltr B 3Be34rlbrx Beluqr,rHax; A - cpe4texrag-
paTurrEoe oTKJIoHetMe EaHHoro BpeMeHHoro pff Aa.

1 . O crarucrnqecroft 3rraruMocrr{ rrepnoAnrrnocrrr

B otnlt.rfie or o6uqurtx 3aEaq rto flol{cKy [ep[oEl,rqHocrn B HarueM cnwae 3HaqeHr,Ie Ire-
pLIoAa l{3Becruo a priori, rt e[UHcrBeHHoe, r{To rpe6yerca Arfl Kax[oro o6texra, - olpe-
,qeJrr{Tb, flpr,rcyrcrByer ru Po-nepuo&rqHocrb, KaKoBr,r ee cpeAHffE aMnnI,ITyAa u Qasa, a

TaKxe crarl,Icrl,IqecKafl 3uaqllMocrb. lloorovry BbrBo,qbr ocHoBblBarcTcf, He roilbKo Ha Bbrrruc-
nesru CM BpeMeHHbrx pflIoB, Ho raKxe B pffIe cnyqaeB Ha auaJrr,r3e cpetrHlrx Kpr,rBbrx I(JItr
flepuo[a cBeprKlr Po.

Cpeunue Kpr,IBbre crpofrcfl c ycpeEHeHr,Ieu no Saae, KaK npaBlrflo, r = 20 wrH (rHor-
Aa r N 23 vrutr (1/7 neplroga) r,rnu 30 rr,uu) [9] . B.xaqecrse Kplrrepr.reB AocroBepHocrlr
[pI,rHI,IMaK)TCff B eJII,rqI,IHbI

91 -- t/TAo olos. 92 = 1DA Trofo 1,, (1)

rge Arw An - "[[KoBafl" aMlrr]ITyAa (nononuua gpofiHofi "rtltKoBoi" avmrury4u) r.r rap-
MoulrqecKafl aul:ort4Tyqa Bo]lHbr cooTBeTcTBeHHO;,oo t4 o72 - crauflapruue o[u6K]r cpe[-
Hero 3HarreH[n (cpegHefi rovrcu) $asoaofi rpunofr fi Ah coorBercrBerrHo. CrEHycougp uepes
cpegur,re rorrKu [poB o[xrcff Me rogoM Har,rMenbrrr[x KB agparoB (MHK) .

Tpenrfrxpr.rrepuir 93 o[pe[erfierc.fi Ha ocHoBe CM,'npu 3roM yqr,rrbrBaercfi, qro pacnpe-

Eerreur.re opAI,IHar e CM oxcfloHeuur,ranbHoe [10] . BepoarHocrb, qro ua gauHoff rracrore r,,

Moulltocrb I cnyuailuo upensofiger ypoBeHb 1', panua

P = e:!, (2)

rae q = I'l<o); (o) - craHgapraoe orKrrouerme CM. Coruacno [10]r:uaueuue (o) npurvrepHo paB-
HO CpeIHeMy 3HaqeH?rrc cfleKrpaJrbHofi nnoruocru cM g), rp[rreM

(I) p ozplN, (3)



oz, - Ntcrrcpcrir BpeMeHHoro pfl[a. B [10] , oAHaKo, He yroqHeHa HopMr.rpoBKa opEl,Iuar 1r
CM; r roMy xe coorHorrenr.re (3) npr6ruxeHHoe, c roqHocrbrc go xooQQuweHra rropffE-
KA CEI'IHITIIbI.

Y Hac oppHarn l(u) :- A'n Q). [Ipr rrrurcrresuu CM Anfl KaxEoro 3HaqeHr.rff y HaxoAr{r-
ca (uerogona rrprMoro $ypre-upeo6pa3oBaHr,rfl (IIOI), MeroAoM Har{MeHbrrr{x KBaAparoB
rrJrr,r MeroAoM HarroxeHHbrx suox) rpnrouoMerpr,rrecKr.rfi nonunou

! = do t astnci.t + D cosc,r/, (4)

rAe (, = ZTv; as, a u b - BbrtucJrf,eMble rcoe$Qlttg,IeHTbl uorl,ruorvra (a aarueu clyqae ao =0,
a2 + b2 = A2n). Mrr npeAuoJraraeM, rrro r,r3MepeuHbre 3naqegr,rfi opEr.rHar (apervreHHoro paga)
y (r) cogepxar rorlbKo cryuafiurre ouu6xr.r, flp]fieM orur6ru trpeggoflararcrcff HeKoppenfi-
poBaHHbrMr,r u floEqr.rHflrour,rMl,rcfl HopMalbHoMy 3aKoHy pacflpe[erreHr.lfi c Ar,rc[epcveu o'p, a

clMr,r LI3MepeHI{fl paBuoTouurre. Torga ourr6xn a, b nogwtnfltclrcfl HopMalbnoMy 3aKoHy

pacrpe[enear.rfl c rleHrpoM 0 u gucnepcu avru 2 dolN [1 1] . Orcroga cJreryer, qro (D av 2o2plN,

(s)

.fua gauuoro nr,rKa Bbrcoroir, A2u v CM (na:agauuoi apriori qacrore vo =Pol) nrtwtcna-
eM BepoflTHo ctb p = e -?, satetut Haxo$,IM suarutrocrrf3, BblpaxeHHyto g'tgr rvrax", Hopvalr,-
Horo paclpe[eneHrrfl. B xaqecree oKouqarerlbHoro Kpl{repr,rfl 3HaqI,IMocrI{ [pr,IHI,IMaeM cpell-
Hee 3HaqeHI{e 0 = (fit +92 + 93) 13.

2. O6tert 3C371 (6nasap)

O6r,erru runa BLLac (vacrr us Hr,rx orHocrr K TaK Ha3brBaerrrurrr 6la:aparvr), rcarc Krla^cc,

ffirrfirorcfi fipKLIMI,r X-lrcroqrprrcaMa, c peHTreHoscrcoii cBerfiMocrblo .L* a npeAenax l0*'-
1046 opr/c (nru o6nacru eueprufi 0,3-3,5 roB). OHn xapaKrepl{3yrorcfl cr.rrlbHofi u oqesr
rotrnaxrnofi paAr,ro3Ml,rccueft, 6rrcrpoft rtepeMeHHocrbro IIoroKa u sbrcoroi creleHbrc [orfl-
pu3al\t4u B onTErrecKorrr u uusparpacHoM Ar,ralla3oHax cfleKrpa, a TaKxe uIaAKrrM KolrTlrHy-
yMoM B uMpoKoM gt,rana3oHe qacror, Ilunefinaa flonfipr,r3auufi [rff HeKoroprrx o6bexros
Aocrr,rraer 45%. HadttoleHr,rr Ha pa&roreflecKonax VLBI rroKa3arln HarI[rMe "caepxcneto-
Bbrx" gBr,rxeultfi u pernrr,rBr{crcKr4x ExeroB, flepooHauarruo o6texrrt 6ruu otrcpurbl uo
Itx c[rlbHoMy paru.ro]I3nfreHltro, Ho ceftqac ualroolee I{eHHyrc uuSoprrlaqr.rro o uux garorX-ua6-
IIIOACHI'Ifl.

Cwtaercn, qro B o6urepr H3[yrrenufi 6naoapon AoMr{Hr.rpyer cfiHxporpoHuoe unQpaxpac-
Hoe I,I3rIf{eHI{e, flpur{eM uau6olee xprue o6tercTbr rr3rrfrarcr s6n}tg[ 3EquHrroHoBcKoro
flpeAena, I,Is 6ucrpou flepeMeHHocrr{ cfle[yer, qro ucror{HLIK co cBer}IMocrblo - 101s I"
(.L 6 - coerurr,rocrr ConHqa) HaxoAllrcfl g o6belue pa3MepoM - l01s crrr [12] .

Ilpeo6ragaHue oMr,rcc[u EApa y 6rasapon cBfl3auo c yuloM 3peur.rfl a: lrpu Marlbrx a o6rr,{-
uo ua6rrcAaerca rpxlrfi o6t'exr c AoMuHr{pyrcxlnM ffApoM, oKpyxeHgltrra paguoo6raKaM[.
flpu vranrtx a MbI KaK 6u "3arlag,rBaeM" n rny6r o6teKta, n o6nacru, [pI'IMbIKarcurHe He-

flocpeAcrBeuuo K IIeHTpalbHoMy KoM[aKTHoMy agpy (cl\aotputvt Ha o6r,ercT KaK 6bI "c rto'
nroia"), Cwtraetcr, uro gnn 6lasapa 3C 37L yrofl a I{Meer yMepenHoe 3HaI{eH[e (-45o?).
B peHrreuoncKoM r{3Jr}qenr.r}t oH [oKa3brBaer [epeMeunocrb c xapaKTepHbIMI{ BpeMeHaMI,I

or 
^r 8 q go x25 uuu [13] ,

Enasap 3C 371 na6nrogaaca Ha cryrHLIKe EXOSAT ll w 29.1X 1984 r. B ALIara3oHe

A,O5-2 rcsB; cyrrluapHoe BpeMr Ha6rrcAemrfi oKoJro 20 u [13] . 34ecr HaMI,I [poaHiuILI3I,Ipo-
aaHrr X-fisrvrepeHlrfl, BbrnorrHenHbre c Qnnrrporur 3LX; o6uaa AnurerlbHocrr cocraarser l3 q

3a yKa3anHbre Bbrrre EBe Aarbr; BpeMr r.rllrerpupoBaHl,Ifl AaHHbrx EXOSAT - 500 c (npeg-
aapl.rrersurrfi pe3yJrbrar o6pa6orxu coo6uleH B [9] ). .[nx xaxgoro LI3 qerbrpex orpe3KoB
3ilrri,rcr n $urrrpe 3LX (crvr. puc.3 a [13]) nu,ucnflrrr.rcb Bapr.raUuu 6 oruocurenbHo cpeA-
Hero 3naqeH[fl AaHHoro orpe3Ka. B peryrrrare floflyqeH Maccr{B c qucJIoM toqer N= 89,
A=37,9%o. Cpguxa Kpr,rBafl ErE [epuoAa 160,0101 MLIHrlprrBeAeuaHaplrc, l,ti,rge aMtrJIH-
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Puc. l. Cpenane xpuarre 3C 371
a - flo AarIHbIM peHTroEoDcKrrx na6nroA,snrdi xa EXOSAT (lI u 29.09.1984 r.; O,05 - 2 rsB, ]V-

=eg); 6 -ournqeciuxna6[rogoHrtr?31.08.1976r. (Snarrp4JV=ql)t a-cpelErrf,KpuBaf,noacoM
poHTrouoBcKlM u orrTrtrecKtlrvr na6nroEonnsu 1916 n 1984 rr. (Jy-f 20)

Toqrr - cpeErno oTHocraTorrLHbro 3HaqeHs, aapuaqEi IIoToKa B rrHTolrBarlax BpeMel{n ArrHTorlbtrocrbx)
r = 3O umr (a) t 20 Mittt (6, e). Bopruraararre qeprorrKrr - TltrllrltrHbra.craHAaprHbte oum6ru cpelIrux
exauourui; IrltprrxoBbre nil$$ri - crgycorrEDr, Bbrqucnegrrbre MHK (to xe Ha m)yrux sgaJrornrlHbrx plcytr'
rax)

ryIB An = 6,1!5,OVo, Qaaa uaxcrnryMa cuHycor{Abt gh = 0,34t0,J.4, Qasa neraprvroHl{qec'

Koro ("tuKoBoro") rlorru{Myua V = 0,82t0,25, 3Haq[MocTb lP x I 2o'
Onrnqecrne Ha6[roEeHus BbmorIHeHbI aBropaMu [l4l 3l.Vm $76 t.; 3a BpeMs Ha6nrc'

gemlfi - 150 rraln cEeJraHo 243 ntvrepewtfl B Qllrtbrpe B llocre ycpe.qllenl{fl erllx AaHHbIx
B s.Mmryrubrx I{HTepBaJIax I,I Bbrrl[TaHr{a cpe4lero HaMI'I rroflyqeH MaccuB ocrarKoB.If = 31,
A = Oy}lz (eaes4naz BeJrrrqr'rHa). CpegHEa KpuBafl EIfl rIeprIoAA Pe rloKo3oHa ta puc. 1,6'.

An = 0TDttt0f003, gn = 0,41t0,05, V= 0,9210,15. llocxonrry trrlr{reJlbgocrb Ha6rIoAe-

Hilfi oxBarbrBaer rorrbKo oE{H nepuoA (-Po), o6beKT[BHo 3HalMMocTb BorIHbI oIpHI{rb
rpyEHo; $opuanruo no Kpurepl'tto91 oHa cocraBrrffer -2o. Hecnaorpfl Ha HI{3KI{fi ypouenr

EocroB€puoeilrl o6eilx Kpr{BbD( (peurreuoacKofi u onrnqecKofi), o6paulaer na ce6.r BIII{Ivta-

Hue coBnaEeHue B npegerlil( oum6or ux Qaa gn uV.
3areM Aucilepclti,r. X-pnla 6rua nptoegeua K El{cnepcrur onrurlecKoro pfiEa. Cpeaum

KplrBaf, EIf, o6ruero Bper!reHHoro pnAa (trf = l2O, A = OyOl2) rpI{BeAeHa Ha puc. l,e.: Ay =
= 0rc041t0:2b020, gn =0,39t0,08, v= 0,92*0,12, gua.uuocrrf *2,4o.

3. BL Lac

3ro trpororlltr Krracca naqeprrrA, Macca agpa o6r,exra oqeHxBaercfl selN.tr{Hofi -
- 1,0 . 107 Mr, pag4tyc r -3 . 101a crvr (M" - wacca Conuua) .

Onrnqecrclre Ha6nro4em{fl, BbrloJIHeHHbre pa3HblMLI aBTopaMIr B Qunbrpe V s 1976-
1987 rr. (I/ = 537, A = 0?026), c BbrcoKr{M ypoBHeM 3naruMocrri [oKasarILI npflcyrcrBlle
reproprqnocru P6 [9] ,
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Pac, 2. Cpewtr orrr{qecKa, Kpr.rBarr 6necra BL Lac (L97 6-1987 rr., I/ = 5 86 ) ; t =20 rv.nn

/04, /+ /04, /6 /04, /8 /O.4,20 r),urfq

Puc. 3. Cuertp Mougocrr{ BL Lac no orrrrrrrecxuM na6nroAenusrvr 19'16-1987 rn, ^l[=586

Erue oAna cepra xa6rrcgewfir s Qr.rnrrpe Z stmonHeHa Aclaxosrrr\l u Jhnynoaoft [15]
30.VIII 1985 r.: 3a BpeM.fi - 140 naun cEerrano 78 rsrraepenrft 6necra. flocne ycpegueuur
AaHHbrx B I4HTepBiIlax BpeMeHI,I At ,a 5 MI{H HaMu rloJr} reH l.rtaccuB ocrarKoB "r,reuepeur.lx
Mrrryc cpeEHee 3Ha,reHue":Iy'= 30, a= g!O343. Kporvre roro, ro cpaBHeHr.rrcc [9] rurtrnpo-
u3Beltu HecKorlbKo Epyroe ycpeEueHr,re (no nxrepnanaw Lt = 5 mtrr) o[r[qecKr{x r{3Mepe-
rufi [16] , BbrnorlHeunrx ll u l4.Vll1987 r., tronyruB Hosrrfi Maccr.IB ocrarKoB: N= ll9,
A = 01n0130 (rnaecro 1/= 100, A = 0f0078 B [9]). Y,ns Aononnenne [15]. (tr/= 30) nr,rg-
MeHeHI{e [16] (nf = l19) r"raccnna AaHHbrx uns BLLac, norywrnn Eosliri MaccrrB ocrarKoB
tfl.E Bcero lrurepBana Ha6rrcgeuufi 1976-1987 rr.: Iy'= 586, A = OfO265. CpegHrx P6-rpu-
Bafl roKa3a*a Ha puc. 2: A7, = A\0062!0|0020, g 1 = 0,22!0,06, {r = 0,8410,10,0= 4,3o.

Cnerrp MoirIHocrLI, BbrrucfleHHbrfi nrerogorra IIOfI rurs orpaHrrqeuHoro A[a[a3oHa r.racror

oKorro u = P-[, roKa3an Ha p]rc, 3. Ocnognue rr,rKr{ orBerraror repr{oAaM 160,059; 160,009
u 159,959 (t2) nmu. Bropofi neprotr B rpeAenax oum6Ku coBraAaer c Ps, t paccroflHue
Mexry uraBubrMll [uKaMr.r coorBercrByer [ep]roA/ 1 rog, o6ycnoBrleflHoMy cKBaxgocTbro
na6rro[enufi. llocne$rufi Qaxr caugererlbcrByer B nonb3y pearrbHocrr,r rleHrparrbHoro [r.tKa
cnepr{oAoM * Po.
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4. Knasap 4C29,45

Iony6oft o6te.xr Ton 599 orox[ecrBrl.f,ercfl c,KBa3apoM B2 1156+295 - orrrlqecKr,rM
o6terropr s o6racru paE[oucrorrHura 4C 29.45.Hafum,feHr,rfl Ha pagr{oreJrecKouax VLA no-
Ka3zul[, IIT0 Hepa3peIIIeHHoe f,Epo r,rcrorrHr,IKa r.r3nyqaer oKoJro 98% nonsoro paAr,ronoro-
xa [17] . O6rerr o6naraer crnrsoft ll orrenb uepeuenuoft oflrr.rqecKoi lllHefiuofi [oJrflpr,r3a-
weft (rc29%).

l4cxogt LI3 oflrl,IrlecKoft nepe-rrerrrocrl,I, aBropbr [17] gra pa3Mepa KoMrraKrHoro flApa rro-
ryuror Berrlrqr{Hy D< 4.10r3 cu, a Fnr. vraccbrvepHofi airpur- M>r'3.1.0? /U.. R [18]
Arr.fl Maccbr [oryqeHa cxoprafl oueHKa - 107 Mr, a Alrff pasMepa aKKpeu[pyrcuero Ar.rcKa
npr{Botrrlrcff Berruqr,lHa r - 5, 101 3 cru.

B [17] [pHBe[eHbI EaHHbIe QoroorercrprrqecKux navrepeaufi 6necra KBa3apa, BbrrrorrHgH:
HbIe r $rnrrpe n 5,M98 1 r. (aa npervra -5 q c[eflauo 10 orgerbHbrxlr3Mepewrft) u
28.N 1982 r. (5 rarvreperufi sa 3.r Ha6rrogenr.rfi). Kporrae roro,9.IV 1981 r. rpoBeEeHa
6rtcrpan $orouetprr c BpeMeHHbIM pa3pelxeHr.ieM- I nuu (npu orusoprqecKr,rx r{3Mepeuflflx
3Be3Ebr cpaBneur,rl, He rloKasaBluefi saMerHrrx $nyrryaur,rfi 6necra). 3ru na6nroEeHlr.E Brrr-
norIHeHbI 6es Qunrrp4 c O3Y, rlyBcrBurelbubrM B rony6ofi o6[acr11 cfleKrpa; 3a BpeMf -
-3 u uoryueuo 216 or[enrHbrx [3MepeHr{ft 6recra.

B U8] 6wcrpan Qororretpua a $nnrrpe B cAenaua B reqenlre 7 u (c 6onrrur.rM uepepbr-
BoM, ArrlrreJlbHocrbrc oKoJro 1,9 u) 8.IV l98l'r., a raKxe 9.IV 1981 r. B rerreur,re -3,5 u;
rerlecKofl - 9l-crvr pe$nexrop o6cepaaropuu Knrr-flurc. Bcero cgelraHo 366 lrsrvrepeHufi
c BpeMeHeM rlHrerp[poBaHrlfl oKoJro I naru. (Itracu na6nrogeuuft 9.IV [18], Elrr,rrerrbuocrbro
2,2't, cowagaer no BpeMeur,r c 3arurcbro 9.IV I 17] . )

.[44 ncex yKa3aHubrx nafl{ Ho.Ieft 1981-1982 rr. HaMr{ yqutfinofi. nanefiurfr rpeng (nu-
.nacneuurul MHK gns raxEofi HorII{ oTEerlbuo), aarerr ocrarKr,r "u3MepeHr,rfl MLIHyc rpeHg"
ycpegnflrll{cb B I,IHTepBiI[ax At = 5 mln. B pe3yJrbrare floflyrreg Macc[B ocrarKoB: iy' = 150,
A= 2,79Vo. CpeUHaa Ps-xpwaaa rpr.rBe[eHa Ha p]rc. 4,a: Ap = L,O5t0,4l/o, gt =0,0010,07,
V = 0,4710,08,Sey 3.8o.
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Puc. 4. Cpeurue onrltqecKne KpuBbre 6necxa gnyx KBasapoB

lf Oaea lPo)

a -82 1156 + 295 (198r-1982 rr.,.IV=150) i6 -3C213 (1968-1986rr,,ff-340).HgrepBarryc-
pe4rennff no $ase r =20 :latan, Iiltpr.rxoante Kpr.tBbre flpoBegesbr trepea TotrKH (ro xe na apyrrx aHalrorrrr-
nrIx pucynrax)

8. H3Bect}rR KAO, Tott 86 1r3
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Ha puc. 4,6 npuregeHa Kpr,rBafl KBa3apa 3C 273, ro;ry-qeHHafl panee [3] tto [aHHbrM
olrI,IqecKLIx ua6nm4enrfi 1968-1986 rr. r $urrrpe B. O6pauaer Ha ce6s BHr.rMirHr4e coBrra-
geHLIe (n rrpe,q,elrax onu,r6or) Saa gnyx KpI{Bbrx, a raKxe uogo6ne ux Soprvr: ysrufr rny6o-
xufi wtutuyna u uupoxnfi MaKcr{MyM.

5. Kraaap 3C 454.3 E rra[epruAr,r 3C 66 A n OJ 287

Onrrqecxlt cr,rJrbHo nepelreunrfi obrexr 3C 454.3 Ha6nrcAarcs Axgxuoue [19] r cen-
ra6pe 1968 r. B Smnrpe B s reqeHr.re xaxAofi lt3 rpex uouefi gnNre]rbHocrb ua6rrogeuufi
rlpeBbrruara 3 q: 20.IX (Eulrrenrnocu, L x 3,2 u),21.lX (1, ry4,8 q) u 24.lX (= 3 q) ; o6rlee
ql,rcJro H3Meperluil 53,Iloc,ne ucxlpqeHr,rfl I,I3 rcaxAofi Hoqn m.ruefiuoro rpeHra HaMr,I IIoIIyqeH
Maccr{BocrarKoB:-Ay'=53, L=}y}43.CpeguaaxpuBafl[pr.rBeAeHaHapr,rc.5,a:Ap =0f0059 1
tOyO076, gI = 0,05 10,20,*= 0,53t0,I2; 3HarII,IMocrb Husrcafr:.I*1,2o.

PagrIoucrouHIarc 3C 66A uueHrn$v:Jrr.pyercfl. c orruqecKlrM rony6brM aaeagoo6pasurrur
o6rerroM, I,IMeroul4M rragrcufr KoHTLIHyyM rltna o6rercros BL Lac.

OororpaQuvecxue sa6rrcAerrr.rfl cAerraHu [20] a 1914 r. B rerreHr{e gnyx noueu, ll lr
14.XI; cyrr,rvrapHafl [nl{rerlbHocrb oKorro 8,8 u, .nrcno ravrepeuufi 47. llome ucKrIK,rIeHI{fl

Ana xaxgofi noqu rlaHeiHoro rpeHga HaMr,r [olryqen MaccHB ocrarKoB: N= 47, A,=0!b532.
Cpeunrr KplrBafl roKa3aua Ha pr{c. 5,6: A7 = 0f00341030167, p1 =0,47!O,77, V= 0,08 1
10,15,9^, 1,0o.

AB
-402

-40/
n

4

4o?

4o,1

-404

4/?

0
T )-='-

lo \.1. \L/
O 4f /,0 /,5 Ad.ta ($)

Pnc.5. Cpegnue KpltBrre (a) r<rasapa 3C 454.3 (no Ha6nrcgeuuxr"r [19] r@unmpe A; 1968 r.; 1r'=53),
(6-) o6rerra 3C 66A (@ororpa$r.ruecxNe na6rroEeuuz 19'14 r.; 1[ = 41) u (e) OJ 287 (ontruecxue u
uHQpaxpacHue Ha6nroAesu.s 19'12:1986 rT ,; N =202)

llnrepnan ycpetr[reHnf, no $ase r =30 wuN (a, 6) u 20 urn (a)
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Ta6nlrqa 1

,{pxnuo xrdnrcnsxua OI 287

31
,,)

113

36

Ccrura

18.III 1972 r.
11, 12 II 1983 r.
2, 3,5, 10.XII 1986 r.
11,XII 1986 r.

Crarucrnqecxr{e 3uaqr4Mocrr,r oftltx KpI{Bbrx Ha pI,Ic. 5 tutsrule; reM He MeHee [pI'IMeqa-

reJrbHo, rrro Kp[Bafl 3C 454,3 HaxoAr,rrc.s flpaKrl,tqecKfl r npoutno0a3e K KpI'IBoi 3C 66 A'
OJ 287 - oErH Hs Har.r6olee lr3yrreHHbrx BHeraJraKTI{qecKr,Ix o6beKroB rI,I[a BL Lac I4 oAI'IH

us nau6olee cErIbHo rlepeMeHHbIx Ha Bcex glluHax BorIH.

Kpunaa 6lecra, rro apxl,rBubrM ,qaHHbrM, [oKa3brBaer Harlflql,Ie rrepuoAl{qecKllx napuaryIfr

orlTlrqecKoro uoroKa r{3rl} renr{fl c flepr{o[aMu -11,65 u 11,0 rer, qro [o3Borlfino aBTopaM

[2 l] roeopurb o Mo4erru o6leKTa, cocroffulero r.{3 [Byx qepHblx,Ubtp c tronuofi ruraccofi

-5.10e M.. Xaparcrep rpruofi r,r3[yrreHr.rfi Bo BpeMfi BcflbrrrleK yKa3blBaerHaflpoueccAI'IC-

KOBOfi aKKpeqru{ BeulecrBa.
llpegpaprarenbHbre pe3yJrbrarbr rlorrcKaPe-ueproguvHocrr flplrBer{eHbl B [9] . K 3rI'IM EaH-

Hrrr(onrlluecxne ua6lrcEeHllfl B Qrnrrpe V s 1972 u 1983 rr' (1/= 53) u r'ruSparpaumre

Ha6nrc[eHlrff B rrorIoce H s 1986 r. (1/ = 78) ) nmr Lo6aBlrnu LI3MepeHLIfl, srrnorHeHHme JIo-

peurlerrlr u gp. l22l l0.XI 1986 r. B rroroce H u ll.XII 1986 r. B rlorrocel(,n cyvrue oro-
io 4,9 v (/y'= 71) . tlonnrrfr crg{coK Ha6nrcI{arenbHbrx [aHHbIx [pI.IBeAeH B ra6n. I .

flo seruwrHe A uacclo I(uprEneggu K MacclrBy 11, sarervr nolyueunrrfi MaccI,IB (H, IQ r,ptt'
Be[eH K craHgaprHoMy orKrroHeH[rc A ourlrqecxoro MaccuBa V,PesynmupyrorqarPo-rpnraa
Arrfl o6qero rvraicrsa EaHHbrx OJ287 (N--202, A = 0f0068) roKa3aHa Ha pvc.5,e: Ap =

= oyoo22toyooog, p 7 = 0,4510,07, v = 0,9710,09,9= 3,60.
BngHo, qro KpHBaff OJ 287 Haxo4{rcr B trporlrBo$a3e co cpe[,HI{MI,I KpLIBbIMI{ Tpex KBa-

3apoB, [oKa3aHHbrx Ha pI,Ic. 4w 5,a.

6. CefiSeptoBcKafl raJlaKrura Nffi 3516

UBV-usuepeyus. 1968-1986 rr. (1/, = 166, \ = 6,9%) rroKa3aJrr.r rplrcyrcrBlle neplloAa

Pe c BbrcoKlrM ypoBHeM 3narmMocrrr. Cooraercrnyrculafl KpI,IBafl 6[ecKa npI,IBeAeHa Ha

pr4c. 6,a co11tacHo [25] : lf = 166, A= 6,9%o, Ap = 2,0!0,6%,9n = 0,0910,05, V = 0,541
t0,16, 9= 3,5o.

B 1990 r. HoBbre Ha6lrogeu[fl BbmorrHe]tr B.T..flopourenro lr B.M. Jlrcutttr $rnrrpe U

rn 60-qra peQnerrope Kprrvrcxoft rrafuparopl{E |AI4[I. B reqenue qerblpex Houefi (19-20,
20-21,2I-22.lll H l7-18.V) cymnaapHoft ulrreJrbHocrbro oKoJro 12,5's c\enaHo 116 I'I3-

Mepegr{fi 6lecra rgpa NGC 35 16 ornocxrenbHo 3Be3,u,br cpaBHeHI,Ifl. Ilocne ygalesur,trt'trteit'
uoiO rpenga ([,ra rcaxEoft uo,g orgelbgo) 11oflyqeH MaccI{B ocrarKoB: Nz = 116, L2 =

= ofo23. Cpenirax KpI{Bafl rroKa3aHa Ha pr.rc. 6,6: Ap = OyooTl!0y0o43,9n = 0,10+0,12,
rI/= 0,6010,10,9= 2,3q.Bnfrio, qro o6e BepxHr{e Kpr{Bble Ha pl{c. 6 HaxoAgrcxr {rase,uro
y6egrerrruo cBr{[ererrbcrByeT o coxpaHeHl{I{ Haqalbuofi +a3bl Ps-ocql,rnflaqul{ Ha Ilporff-
xeHrlu 6onee qeM trByx EecflTrileruir,

o6a pap QorouercrplryecKTrx r.r3Mep€Hr,rii NGC 3516 (c wclovr ocrarKoB Nt u N2)

npr{BeAeHbr K cpeA}reMy EIrs Hl.tx cTiu{fapTHoMy orKJIoHeHEIo A = 4,51% w cseqew,I B eAlI'

Hyro BpeMeHnlim nocnegoBareJrbr{ocrb, Cpegnxr Ps-KpnBar [Itr ttorlHoro MaccrlBa AaHHbIx

UBZ-$orouerpl{r 1968-1990 rr. (N = 282) rpI'IBe[eHa Ha pI'Ic. 6,e:An = 1,3!0,3%,91=
= 0,1010,04, V = 0,55 !0,09,!F = 4,4o.

Cnexrp Morq6ocrr{, nurmcrreHurui MeroAoM IIOII 4nx Rcero ptAa [aHHbIx tr968-1990 rr.,
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Pnc, 6. Cpeunue RpuBbre 6necxa NGC 3515
no AaHHbrM na6moAenufi

d - 1968-1986 rr, (UBll.Sororlrer-
prx, 1V, = 166); 6 - t99o r. (@r.rnrrp Ul/: = tro); e - 1968-1990 r. (l/ = zs2).
Hurepaan r =2O v.rr.rl

Flrc. 7. Cnerrp MorrrHocfi{ tapuaguilt
6necra NGC 3516 ga 1968-1990 rr.;
N= 282
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[oKa3aH Ha p[c.7. Bropoll rlo BeJIrtrMHe rII,tK, co 3Haqr,IMocrbx] gx4,4o,coorBercrByer tre-

puory 160,0099 (15) Mr,rH, r.e. coBrraEaer B rpeAenax onua6rcu cPe. 3rouy rMKy orBeqalor

Ipa roEl{qHbrx carerrflr,rTa, P = 160,056 vt N 159,961 Mr.IH, rno AoflorrH}rrenbHo cBr.rAerenbcrBy-

er B rronb3y ero pearrbHocru, (O crarlrcrr.rrlecKofi gocronepHocrl,I Apyr[x nuKoB na pwc. 7

roBopr,rrb rpexAeBpeMeHHo, rrocKoJrbKy BeposrHocrb p Kax[oro I{3 HI.IX Heo6xo$,IMo yBenl{'
tt4rb B m nv 100 pas, tKe m - qlrcJro He3aBr{crrMbrx qacrorHblx l{HrepBanoB CM) Perynapuoe

pacueflneH]re ru.rKoB c rrraroM Av x 1,8 ttlu o6yclosJleHo cKBaxuocrrp na6nrcgeurii: oc'
HoBHafl qacrb I{aHHbrx floryqeua B 1972-1974 u 1990 rr.

Tarnu o6paaou, ua6rp[euus 1990 r. [orrHocrbro [o[TBepEIJII{ flprlcyrcrBlle Pe-ocIlIIIl-

Itfl14riln c flocroflHHofi Qaaoft t,t cyulecrBeHHo rloBbrcl,trrrr crar]Icrl{rlecKylo 3Haql,IMocrb pe3yJlb-

TATA.

7. EnrvroAaarxoe pacflpeAenerure Qas

B ra6n. 2 upuaegeHu xapaKTepr{cruxu xa6rrcAarerrbHblx EaHHbrx ArIfl ceMI,I o6beKToB,

rlpoaHauru3rrpoB annbrx a pazq,. 2-6,
ldla rcex Epyrlrx 16 o6r,exron, tr3yqeHHbrx HaMI,r, cBo[Ky aH{uor[qHblx AaHHbIx MoxHo

rnfirr s [9] . .Ilfrs scex23 AflI nonuoe ql,tcrro oflrr.rqecKr.rx l{3MepeHufi /y'= 2850, peurreuoac'
rux .ly' = 3013. BHearrvrocQepubre I,r3MepeHr{E cocraBrlJrlor, crleAoBarelrno, 6onee noJIoBuHbI

o6ulero rucrla Eaurrbrx.
B ra6n. 3 lpuaogru fiapaMerpbr Kpr,rBbD( 6lecxa scex23 BnerarlaKr[qecxux o6lexror,

a raKxe Conuqa (anx 16 AflI s CorHrIa Aalrubre 3aI,IMcrBoBaHrrua [9]).Msr.sru Lfll
.F6-rpunrre flonyqeHbr KaK B o[Tl,rqecKoM, TaK I,I B peIITre]IoBcKoM EI,IaIra3oHe cleKTpa.
flpeEnonaraar rrro B cpeAHeM 3aA,epxKa olr[r{ecKr,rx aapuauyfr I,I3nyqeHI{a ornocl{rerlbHo

X-aapuawfi HenpeBocxoEl,trPtt12 [9],ArIffcpeAgelro 3ara3[blBaulr.E rlonflaeru AV = Vorr--

-Vpexr = 0,1010,08. [Ipnnegx o[rLIqecKI,Ie Saau (rwtruMy_Ma u3nyqenr.u) V K cltcreMe
penireuorcxux Sas, [onyqaeM cucreMy KoppeKrHpoBaHHbIx Sag V' (cu. nocleguuft crort'
&q ra6[. 3 (aw Connua Qaaa {r = V' xax Arfl rorleqHoro o6tercra) ) .

Pacnpegenerule TMCIIa oEtexroa IIo KOppeKrupoBtlHHbIM tfaeatvr, n(V'), [oKa3aHo Ha

puc. 8,a: Blrru{o, qro oKorro [orroBlrubr o6r,ercros rpyflflupylorcfl B Marla3oIre Qas 0,70-
1,15, ocrarrubre - B [,I,Ia[a3oHe 0,25-0,6O; cpegnl,Ie 3narleHlltr Qa: paaurr coorBercTBeHHo

V i = 0,9210,04, V'1 = 0,41 t0,03.
CpegHax Qaea V'1 (rpynnaua 13 A.[II) 6rugxa x $aoe Connqa V" = 0,83, a

$aea Vi (ocraruurre l0 AfI) - r Saae "astu-Colttua",V6-0,$ = 0,33.
llpnnteuua crarllcrl,IqecKylo flpoueB/py [9] , floflyr{aeM, qro pa3AelegIle $aa

Ha pe rpyrmbr EqcroBepno Ha ypoBue 3HarMMocrI,I 2,9o,
Aaroroppensu,romlarl 6yr*w, pacflpegenenut n(V\ rIoKaBaHa Ha pl'tc. 8,6, rtre prax-

cr.rrv(yM rcos6Qxuueura Kopperrflurfi p (av') Eocrr{-raer BeIII{qI,IHbr -0,59 urs cnBl'rra AV' =
- 0J, .rro cobrnercrayer-fiocro"epuocrn 6urvrogarbHoro pac[peEerleul,Ifl I? (v') ua ypoBHe

-3,1o.
Tperra oueHKa [ocroBepnocru nofl)rqeHa c floMoulblo TIOII 23 $aa V', [puBeAeHHbIx B

ra6n. 3. Coorsercrrylou.&rft cnexrp F (f), BbrrrlrcrlegHbul lgra tpuxabr rloBropeHHoro pacnpe-

Aerreulr{ $as V' (r.e, $Ia @as V'or 0 Ao 3), noxasau Ha pI,Ic, 8,e (f - "qacrora"B el1lrEll-

uax li V') . Maxcunyu, orBerarcullIit f = 2 (t.e. V' = 0,5) , I,IMeer 3uaqlrMocrb oKorlo 30.

Taxnvr o6pa3oM, go6aalernle HoBoro ua6nrcgarenruoro Nrareplizlrla, B qacruocrl{ Ao6aB[e-
Hlre K crr.rcKy [9] gaffiIrx Arfl rpex HoBbIx A-fI, cyqecrBeuHo yBerlurMno AocroBepHocrb
6urraoganrnoro pacnpegerlexna Qa: (sHawrruocrn Bo3poc[a or 2,4o [9] ao -3o).

flpnuevaremHo, rno Bce qerbrp KBa3apa B HarrreM cIIlIcKe (3C273, B2 1156+295,
lllZw2 N 3C 454,3) rpl,Inatrrexar K rpyrme o6bercroa, ocurntrupyrcrlllx B nporuaoQa:e
c Connueu.
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Nrc 3s16
3C 37t

3C 66A
3C 454.3
OJ 287
BL Lac
4C 29.45

1968- 1990
L9't6
1984

1974
1968

tg't2-1986
L97 6-t987
1981- 1982

Ta6tu\a 2

flaxxue xa6nrcgeuuft ceur AflI

xU,B,V
B
Y*, H, K
l/
AU,B,Y

U,B,V
B
x

282
31

B9

47
-53

202
s86
150

4,5t
1,11
37,9**
4,90
3,96
0,63
2,44
2,79

Ifpuxewxue, *Ala OJ 28? Aarurbre, [oflyrreHxbre B floflocax H, Krto Berg{trr{He A npuBoAltru.rcb K pf,-
gy V. r*Earutrre EXOSATganu 6onruroe 3uaqeHrre A Errx 3C 31Lt r:pt4 aMrururyAe Po-neproguunocru
A h= 6,1% (crvr. rexcr).

Ta6nuqa 3

Ilapar"rerpnr cpe$rrrx Kpr{Bbrx 6necxa 24 o6texros

NGC 1275
"3s16
"405I
"4051
" 41s1
" 4151
" 5506
" 5548
" 6814
" 7314
" 7469
" 1469
3C66A
" 273
n37 I
" 37r
" 454.3

4c 29.45
lIl Zw 2

Mrk 335
" 421
" 42t
" 501

oI 287

MCG-6-30-1s
BL Lac
EXO 1128+691
PKS 2155-304
Coruqe

OIIT,

peHr,

OIIT.

peHT.

OtIT,

peHT.

OTIT.

peHT.

oIIT.

om.
peHr.

OTIT,

peHT.

OTIT.

peHT.

OTIT,

o[T., I,IK
peHT.

OTIT,

peHr.

onr,, I4K

1,1 10,7
1,3 1 0,3
0,7 r 9,5
9,4t1,8
1,6 t 0,5
2,9 tt,2
1,0 i 0,6
1,4 t0,3
1,7 tl,7
39r5
1,110,3
4,8r4,0
0,311,5
1,4 t0,4
1,0 r0,3
6,1 t5,0
0,5 i0,7
1,1 r 0,4
101 7

4,5 !t,4
0,8 10,5

0,5 t0,4
0,7 t6,3
0,2 r 0,1
9r4 t 6,5
0,6!O,2
14 16
1,3 t 0,3
-4.t0-1

0,21 r0,11
0,1 0 i 0,04
0,73 r0,13
0,30 r 0,04
0,56 t 0,05
0,43 r 0,07
0,89 r 0,12
0,36 r 0,05
0,62!0,16
0,0? t 0,05
0,44 t0,04
0,41 i0,11
0,47 r0,77
0,08 r0,05
0,41 t 0,05
0,34 ! 0,14
0,05 t0,20
0,00 r 0,07
0,81 10,11
0,55 r 0,05
0,44 * 0,08
0,34 r 0,14
0,34 * 0,06
0,45 r0,07
0,48 r 0,12
0,22t0,06
0,8210,08
0,81 r 0,04
0,33 r 0,03

0,64 t0,10
0,55 r0,09
0,19 r0,25
0,82t0,23
0,07 r0,09
0,00 t 0,07
0,4110,13
0,8 8 t 0,18
0,11 10,13

0,56 r 0,16
0,91+0,20
0,02i0,16
0,08 r 0,15
0,52 t0,07
0,92!0,15
0,82x0,25
0,5 3 r0,12
0,47 r0,08
0,3 2 1 0,10
0,03 r 0,13
0,96 + 0,07
0,88 r0,09
0,85 10,10
0,9710,09
0,0810,13
0,84 i 0,10
0,29 f0,10
0,3 1 ! 0,09
0,8 3 i 0,08

2,5 {}

4,4o
l,6o
3,30
3,8 0

2,7 0

t,7 0
4,7 o
1,80
3,(lo
4,0o
1,90
1,00
3,4o
2,00
l'2o
t,20
3,8 o

3,00
3,6o
3,4o
1,9 o
3,0o
3,60
3,50
4,30
2,40
4,40
3,8o

0,s 4

0,4s
0,96
0,96
0,99
0,99
0,41
0,7 8

0,11
0,56
0,92
0,92
0,9 8

0,42
0,82
0,82
0,43
0,37
0,32
0,03
0,8 7

0,87
0,75
0,87
0,08
0,7 4
0,29
0,31
0,8 3

06lexr Cnerrpaar
,qHaIIa30H

An,% gh mz\ V min I .y'

1 2 3 4 5 6 1
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PnC. 8. PacnpeAenefine $aS !t' gt'. 23 sBeranaxrFteoxux o6terror (a) u aBroKoppeJlflIlIoxnar.Qyux-

r[{r, EB1lr1rcnegqafl. W8 pacnpeaerlegfi, n(v') (a, u cIIeKTp npf,Molro Qyprenpeo6pa3oBaHu, {', (e)

Crpenrauu u sHaKaMrr @u dyrasarrr Sagrr Corurqa n "axtz'Comrqa"
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8. O rocuonorurrecxofi Hrrepflperarym

cyrr npegcraBrleHl,I.s o P6-ocltllnnflu}Ir{ KaK o KocMolrorurrecKoM seaotrene - "M[poBux
,acax" (nnu ynurepcalbHbrx $ryrcryaqrnxx [pocrpaHcrBem{o-BpeMeHnoft ubrpurcu) uanoxe-
Ha n [1-3] . Ilepno4 Pe rparcryerctr KaK Hexlrfr craugapr AIrfl orc.rera BpeMeHr{, egustri [rs
rcefi Bcenernrofr r neaasucsuufi or cucreMbr orcrrera. InagHofi upo6leuofi rarcofi rpaxroarcu
P6 u Sarcra cna$asHoctl,t (acrH$aeHocru) c ConuqeM ocraercfl Qrsnuecxaa [p]rpoga Mexa-
HH3Ma, o6ecfleruBaroulero (crarrcrnuecrcu) ttocro.f,HcrBo rracrorbr vo = P-t, uauantuofi $a-
3bI I,I cI,IHxpoHHocrI,I c uaruefi sues4ofi. Moagro Ilpe4loflaraTb, qro KaK]IM-ro o6pasorra uusop-
l/raullff o Qa:e coxpaHserctr Ha BceM [yrr.r pacnpocrpaHeHu.f, cBera or AirJreKlrx Afll go Cor-
seutoft cr{creMbr.

[Ipr o6cyxgeHr{u [prlpoErr rroBceMecrHrrx Ps-ocqutnroJuir Herrr,3fi He KocHyrbc, HeKo-
ropblx aooeperuafi Mar<-Kpu [26] . Or KoHcrarrrpyer, r{ro raK Ha3brBaeMoe BaKyyMHoe Bpe-
Mfl I{AeT TaK xe, KaK LI o6brllHoe BpeMrI EIIfl TBepAoro Teira. XoE ero Aaercfl, Hanpr,rMep,
o6ntqnuuu MexaHlIqecKI,IMI,I qacaMlr, KBapueBbrMI,I rereparopaMu, aToMHbrMr{ qacaMr.t r,r r.[.
Marc-Kpa ygz.unflercfl, floqeMy Bce orI,I ".Iacbr" EryT rlpe3BblqafrHo couacoBauHo MexAy
co6ofi, xorfl I{x [p]rpoAa cKpbtsaerc.E a cnyttailuotx Qnyrryaqraax BaKyyMa. IlogroMy ou
npeAfloJraraer cyulecrBoBarrne B [plrpoEe Hekoero MexaHH3Ma r{[lr [pr{Hrl[na, r,rMeroulero
3HarIeIMe "yumepcalnubrx BaKyyMHux $nyrryaqufi", go6arrt.nfl: "florrrr.r Bcro cBoro xr,r3ub
fr.y4nBrrfrllcfi.:rofr upo6reMe qacoB. . .",

flo vrseurrc Mar-Kpr.r, BaKyyM trpe4craBnffer co6ofi e4rHbre ynplann,ou,tue \mcbrn Sueure
B TOM CMbICJIe, rITo BCe Haullr qacbl "6epyr" BpeMfl I,I3 BaKyyMHbIX Snyrryau[fi. HO OgnO-
BpeMeHHo oH yKa3bIBaeT, qro caM BaKyyM BpflE\ Iu4 I,IMeer "crpeny" apeueHlt, t,t 3To flplrBo-
Er{r Hac B HeEoyMeHr.Ie. ,

!5t uac eule 6onee I,IHrepecen BbrBoE Mar<-Kpu 126l o roM, qro rrrrorrocrb sneprur.r raK
Ha3brBaeMoro cy6crparHoro r.r3[yqeHr.r.fl (aaxyyuuux @nyrryaru,rfi) ue :auucrnr or xa66rouc-
Koro pacullpeuu.a Bceleuuofi r,t nogrotry "vrtporrre ,{acu" ,qoltxnrr 6rttr opraH[qecKlI cBfl-
3ilubr c Sryrrya4uaMl,I BaKyyMa. 3ro npunogrr Mar-Kpu K MbrcJrr,r o cyuecrBoBanurr"crar-
AaprHbrx,{acoB" Bceneunofi. Paccrvrarproaeuufi uepuofi P6, KaK MbrBr{Er{M, He 3aB}rcr,rr or
xa66loncroro pacu[penr.rfl, I{ gro cBofrcrBo Pl-octtynr.rtuyfi nogrnepxgper Harrry ru[ore3y
o roM, vro P6 - HeKoropafl (QyHgarvreHranuraa?) KoHcraHra BpeMeHr,r. Taruur o6pa3oM,
BMecre c Mar-Kpr Mbr cr{r,ITaeM, qro Erfl 6oned rny6oKoro [pegcraBJreur{fl o BpeMeH[ r{ ero
r,r3MepeHr.rE ueo6xo4.ru Hosrui KocMorroruqecxnft uoExoA. calwr ocullflnffu]rlr c uacrorori 26,
Bo3MoxHo, flpegcraBrllror co6ofi "Heua6nrc,Eaerurrrfi ncrnnuo EncKperHbrfi apeueunofi npo-
r1ecc", o KoropoM urrruyr Jlu6urep n Honuroa [27] ,

Cpasy aosurKaer I{ raxofi aonpoc [26]: Moxnonla soo6ue [pr.rMrpr.rrb cyrqecrBoBaulre
Her{3Meguoro "cy6crparynra" (aaryyvrurrx $nyxryaqufi) c xouueuqfiefi yHuKa[ruoro Eorr-
IIJoro B3pbrBa (Ets)? [Ipu aeegennu colyrcrByroulero (uoprwrpoaanuoro Ha P6) nperureun
ts = tfP (r) cunrynapnocrr EB t.rcqe3aer: oHa [peBparqaerc.fl B KouqeHrpr{poBauuoe 6ecro-
HerIHoe rlpouJloe Bcenesuofr. (3gecr / - rpeua, P(t) - QyHgarvrenranrurrfi uepuog, paauufi
P6 a uaruy auoxy [1]; B KaqecrBe e4.IIUq6r Erfl Ll3MepeHrrfl BpeMeHr,r [pr.rHflMaercf, r,rHrep-
aan, paaHrrfi Ps, ? He apervrenuoi I,IHTepBaJI, o6bl1trto IIprIHr{MaeMbri ua 3eprne B Br{Ee, HaIIpu-
Mep, ceKyHAbr, Mr,rHyTr,r rnr roAa.) Tarcoe npegcraBrreHr.re comacyeTcfl c MHeHr,reM MHorurx
acrpoQuanxoB, crrrrrarorrMx, rrro c)Iclrl{fl MrrepI,I}I KaK TaKoBoro soo6ue He 6bulo, a KocMo-
Jlorl{qecKa.fl cllHryJlflpHocrb "tacroK peKI,I Haruero apervrcnn" 127l ,

B crangapruofi rcocrvrororrul u un$raquoguoft MoAelrr.r Bceneunoft yrBepx[aercr, rrro Bce
ocHoBHbre co6brTt4r, "no co3gaHlrro" I,I BsprBy Bceneunofr Ilpo}Icxo[llffI B oqeHb KopoTKoM
[poMexyTKe BpeMeH]r, cpzlBHr,rMoM c IIJIaHKoBCKT,IM BpeMeHHbrM ]rHrepB:uIoM:

ro =(Ghfcs\t 12 - LO'43 c

(G - nocroanras Hnroroua,h - noc"rosuuaa flnanra, EerIeHHaff ta2n,c - cKopocrb caera).
llpra ororra MorrqaluBo o6xo4rrca cropouofi Borlpoc o [paBoMepuocr[I nplrMeHeH[q Hauefr
3eMHofi eEHHr{ubr BpeMeHu (ceryngrr) K "rHaHKoBcrcofi" 3[oxe.
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Hopmlponra BpeMeHH r/S (S =P(r)) rro3Borrfler ro-HoBoMy cyEI,Irb o cocroflHl,Ir Bce'

nenrofi B AaleKoM flpoulnoM lr, flo-Br,rg]tMoMy, flo3BoJlfler Hs6exarl cuHryrlflpHocru EB [1] .

O reoperuuecKofi Bo3Moxoocru "pa3vra3brBattr{.fl" c[Hrynflpuocrl{ rpaBl,ITauxoHHoro pac-

ruI{peHl{fl r,rJlrr Korrlarrca roBoplrr tarxe Xotcuur [28] , (Ou, e uacruocrl,I, orMeqaer, qro IIpeA-

cKa3aHI,Ifl Kltaccl,tqecKofi reop,tl,r ornoclITeJrbHocr]I o cl,IHryrl.fipnocrx EB c 6ecroHequofi nnor-
Hocrbrc oqeHb rroxox[ ua uenepnrfr BbrBoA xraccr,{ecroft reopuu, qro B aroMe flJ]oruocrb

BepoflTnocrtr o6uapyxuru 3JIeKTpoH s fl[pe 6ecxoue.Iuo BeJI]IKa, r.e. $axrnuecKl,I AorIxeH
[pol{cxo&Irb KOrlJIaIIc aTo Ma.)

9, Beuecrso rl aHr[BeulecrBo

PasgeneHue Haqarrbnbrx Sas A.fII Ha [Be rpyflrlbr crarucrl,IqecKll Eocraroqno 3HaqI,IMo,

rrro6br 6olee Eerrurbuo, uer"r n [9] , floflbrrarbcfl o6'bflc*t4Tb 3To I{Hrpl{ryrculee o6croflrerlb-

crBo r{ no4po6uee ocraHoB}rrbcfl Ha rr{nore3e o BeruecrBe (B) u aurlraeuecrBe (AB) ao Bce-

nemrofi.

.[,nr $usuxu ueo6xopluocrb cyuecrBosaHus AB Bo BcefleHHofi srlrercaet !I3 [pqHqI,IrIoB

cuMMerpr.r[ (ueruocru rr crpaHuocrr,r) r vnape sneMeHrapHbIx asaruogeficrs[ft. Iloorolty y

Quorxoa AaBHo yrBepgr,rJrcr flofloxuremHrrfi B3rrIfl,E, Ha Bo3MoxHyrc cl{MMerpt4lo MexAy

B u AB. Bcsroe ofiHapyxeuue clegoB AB Aonxuo flpr,rBecrr,r K oflpe[elleunouy nn6opy rofi
urr,t r.tuofi MoEeJII{ Bcelegnofi }I ee 3BoJIIouI,Iu.

B rpuurluue pa3lr,Ique Mexry B u AB Moxuo ycraHoBI,ITb, HalpI,IMep, IIo perllcrpau]rl{
uefirprHo (uln anrnHeftrpr.rno) or A-[I, Ho 3ro [eno or]r,ilnenuoro 6ygyrtr,ero: ua6nrcEa'

Terrbnafl uefirpuHHaa acrpoQuruxa cAeJlala [oKa rorlr,Ko [epBble IuarPI, 3aper]IcrplrpoBaB

rroroKr,r uefirpuuo or Conuqa tr cBepxuoBonr 1987 A (nocnegHnff pe:ylrrar HeKoropbIMI'I

aBropaMr{ flomepraercr coMneHr.rrc). Ho rosvroxHo, tlro Ha6[IoAeHI4e 160-mauyrHux ocqllrt-
naqlrfi npegcraBrr.fler [pr,rHrlufluiurbuo nosrrfi u npoctoft cnoco6 McKpI,IMI'IHaqau vrexgy B

u AB (?).
Hanoncruvr; .rro s 50-x roEax IIu u.flurovr 6uno o6napyxeuo, t{ro ErIflcJIa6bIxB3a[IMo-

[eficrgufi He Bbrrlorluflercrr [plIHrIu[ coxpauerufl rrernocrll (r.e. cnttuetputE npaBoro [I rleBo-

ro). 3ro, rlo MHeHI,IT Qu:uron, AorIxHo Becrtt K HapymeHl'Irc uHyrpeuHeft cuvuerpnu B ll
AB. H uanee sro [p[BeJIo K Mr,rcJIIr o roM, qro B MHpe pe:ul{3yercfl, IIo-8I4ru'IMoMy, Ilplltu?Ill
TaK Ha3brBaeMofi KoM6[HnporauHofi cr,rMMerpulr (CP-curl*rerplru), xorga oEIIoBpeMeH]Io Me-

Hflrorcfl JIeBoe lI flpaBoe n B na AB.
Muorue flolararor, qro I,IMeHHo xolr6uunponaHnafl cuMMerpvfl peanu3yercf so BcereH-

uofi. Torga, ilpu paBHoM KolrqecrBe B u AB [pr,rHu]r[ coxpaHeHl,Ifl qerHocrl{, roroprtfi
Hapyuaercrr flpu cfiabbrx B3ar4MoAeftcrBuflx Ntfl, B, gonxeu Hapylxarbca n E-ns AB, Ho s
Ilporr{Bo[oJroxHoM HatrpaBIIeHI{t,t. 3ro uoxer flpllBo,qurb K pa3HoMy (unr,r gaxe nporl'IBo-
[oJroxHoMy, KaK flpeArroJrararcT ]IeKoropr,re $usuxu) reuenlto BpeMeHrI EIrs B r,r AB (?).
Orcrc.qa BbrreKaer rpe6oaaulre yI{I4BepciulbHofr CPT-cuvtvterpl'Ir{.

B uusnauuoHHbrx Mo[eJrsx Bceneusoft o6cyxgaerca upo6neua 6apuoHnoi acI4MMerpIaIl.

B qacrnoCtu, 6apr,rouuar scLIMMeTpI,If Moxer Bo3HI,IKaTb IIpi.{ reMleparypax un$nrtryu T )
> 5.101 o f 38 [29] . [Ipn erorvr Miurbre 0nyxryaqm{ Moryr rlpr,rBo[rarb K 6onrruur'r Snyrtya'
uI,IffM orHolrleuua 6apltouuoe vltclro/ourporll4g, Ia Aaxe c I{3MeHeHLIeM 3HaKa. 3ro ruorno o6y-

crroBurb pa3geleHfie Bcenennofi Ha 6apuoHHbte u auru6apuoHHble o6lacut (B u AB).
Ilpr,r Qnyxryapsx AT s Meraranaxrr.rKe AorrxHbr o6pa3oBt'IBarbcfl KpyruoMacurra6Hble

o6racru B ra AB. Eclu xe c[paBeElr{Ba Har[a rufloresa, to B tt AB fonxurr 6urr flepeMe-

IUaHbI, BeporITHo, Ha ypoBHe MaCIUTa6oB rpy1111 raIIaKrUr. flOOrorvry He oqeHb AaleKo oT HaC,

nu puc.roiry xx -3oji Murc, vroryr HaxoAl,Irbcfl raIIaKrrIKLI ns AB, HaIIprIMep NGC 3516 (?) 
'

cnr. ra6n. 3 n 4. 3[ect ft = Ho 175, rge f/o (rrui (c.Mnrc) ) - nocroaunas Xa66na.

.I[,orcyraera (Mocrua, qacruoe coo6uleHfie, 1990 r.) B6rcKa3ula npeEflonoxeHl4e, qro

6uuo[alrnocrb Moxer 6rrrr o6yuoBrreHa nporrlBolloroxHblM HarIpaBrIeHI,IeM BpauleHl4fl

AflI, sxoEffulr,rx B EBe rpyflrlbr o6t,exros. I,Igea ltrrepec}Jafr. v 3acItyxl,IBaer crleq?IiulbHoro

paccMorpeuxa. flporus uee, oIHaKo, r,rMeercff Bo3paxeulle: oplleHralll{ff oceft npauleHux

Afll, no-sr.rEI,IMoMy, 3,ityuafiua oTHoCI,IreIIbHo flyqa 3peH]Ifi I4 [oToMy CnelyeT OxfiAaTb Cny-
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gallHoro pacfipeEeneHils. Qa3 (ecnn gaxe yEia,ercs safiru rarofi-nu6o Snsuuecxur.r lrlexaHfisr,r,
cBfl3brBaroulli HanpaaneHrre BparrleHrrfl c Sasofi oculrrrrrflrl[[, rrro caMo no ce6e npo6neuaruu-
Ho).

Moxno flblTarbcf, cB.fl3arb 6ruoEarrsocrr Qasoaoro paclpeEerreHuff, Hafipr,rMep, c opr{eH-
raquefi MarHI,ITHoro florfl pa3l[qHrlx A.fIl; Ho 3gecb - To xe Bo3paxen[e, qro r.r B c.tyqae
pa3Horo BparrleHrrfl.

3arrtroqemre

Metog lIccleAoBaHI,Ix.Pg-ocUrutn'Iuyit a ocHoBHoM crarr,rcrl,rqecKufi: :S$ercr o6napy-
xl{Baerc.a B pe3yllbraTe crarncfl,IqecKoro aHilJrr,r3a Ha flepuoEurrHocrb (npr nocromuofi
uauaarnofi Sase) BpeMeHnbrx upoqeccoB, rrpol.tcxoEflrllux c orpoMHrrruu xole6aut4frMv
3Hepru[ r rore6anuaMr,r oqeHb 6onuruax Macc - or - 1 go - 101 0 M" (B cJr]qae rrhsapa 3C
273).3aecr MoxHo flpoBecrll HeKoropyro aHarlor[rc c MeroEoM rcgaurosofr uexasuru. Tavr
Toxe lIcCIIeEyIoTcfl cTaTHcTHqecKI,Ie cBoficrBa aToMoB r{ 3rreMeHrapHbrx r{acTr,rq !r ycTaHaB-
rILIBaeMbre 3aKoHoMepHocrr,r npo.EBnsrcr ce6s Ha QoHe HerrpeAcKa3yeMbrx Br,rpryarrbgbrx
KBaHToBo-MexaHI,IqecKHx npoUeccon. B naurena clyrrae (Aflf) TaKxe cpeEr,r, rca3a[ocb 6br,
coBeplxeHHo npnurund He cBfl3aHHblx npoqeccoB (ncuorr,firuu o rpoMaAHbrx r.r oqeHb pa3Hbrx
cKopocrflx yEarleHllr I,I paccro.EHrrrx go A.tIf) ua6nngaerc.a reM He MeHee BrrorrHe Aerep-
MIIHI{poBaHHrrri upoqecc "ynnnepcalrHux" ocq14nnfl\tair uacrorrr P-sl = 104,160 rvrrcfq c
seueuernroi uaqaaruoft Sarou.

Hexotopue xapaKreprrcruru (fu[, - a6colrorHaff 3Be3EHafl Be[[r{uHa; a u 6 - 3KBaropr,r-
iIrIbHbIe KooptrIlHarbr [,rlfl atroxrr 1950,0; l, b - ranarcrr{qecK[e rooplnuarrr) 23 sHeranax-
TI,IqecKHx o6t,exrog [p[BeAeHbr s ra6n.4. MoxuoBr,rAerb,qto.uuraxofi gavreruofi Koppe-
nflIl}ru MexAy Mg ra npvPlaA,rrexHocrbro o6rerra rc'l-fi unu 2-ir rpytne (no $ase {') yqa-
HoBI,IT6 Herlb3fl. TaxNe uer xarcoft-r[6o gasilcflN4ocrl,I or z I,r KoopAIIHar, a raKxe cBfl3r,I c
HalpaBleHlreM sa "Berr,rrcuft arrparrop" (crr. pvrc,9) .

Ta6nnua 4

Xaparrepucruru 23 sHeranaKTuqecK[x o6rexros

Ha38aHHe

JAO

Mg

M*33s
lll Zw2
3C66A
NGC 1275
ol 287
Mrk 421
NGC 3516
EXO 1128+691
4C 29.4s
NGC 4051
NGC 4I51
rc 273
MCG-6-30-15
NGC 5506
NGC 5548
Mrk 501
3C 371
NGC 6814
PKS 2155-304
BL Lac
NGC 7314
3C 454.3
NGC 7469

00/,03u,g+190 55,
00 07,9+L0 42
02 19,5+42 48
03 16,5+4t 20
08 52,0+20 18
ll 0L,7+38 28
LL 03,4+72 50
1128,2+69 09
IL 57,0+29 3l
L2 00,6+44 49
12 08,0+39 45
12 26,6+02 2A

13 33,0-34 03
t4 10,7 -02 s8
t4 15,7+25 22
16 52,2+39 50
L8 07,3+69 49
t9 39,9-10 27
21 s6,0-30 28
22 00,7+42 02
22 33,0-26 t9
22 sl,5+15 53
23 00,7+08 36

108",8-41"4 0,0251
107,0-s0,6 0,0890
140,1-16,8 0,444
I s0,6 - 13,3 0,017 8
206,8+35,8 0,306
179,9+65,0 0,0308
133,2+42,4 0,0088
133,4+46,6 0,043
199,4+78,4 0,729
148,9+70,1 0,0023
154,9+75,0 0,0033
290,0+64,4 0,158
3L3,3+27,7 0,082
339,2+53,8 0,0059
32,0+70,5 0,0168
63,6+38,9 0,034
L00,t+29,2 0,051
29,3-L6,0 0,00s3
t7,7-s2,3 0,117
92,6-t0,4 0,070
27,t-59,7 0,0057
86,L-38,2 0,8s9

83,1-45,s 0,0167

sv1
SY UQSO
BL
Sy 2lBL
BL
BL
sv1
Svl
QSO
svl
Sy 1,5

Qso
sv1
sv2
Sv 1,5
BL
BL
Sv1
BL
BL
svl
QSO
Sv1

0003+199
0007+106
0219+428
03 16+41 3

0851+202
1 101+384
ll03+728
1128+691
ll56+295
1200+448
1208+396
I226+023
1333-340
l4t0-029
l4l5+253
1652+398
1801+698
1939-104
2155-304
2200+42O
2233-263
2251+1,58
2300+086

-20,45
-2r,6s
-25,80
-2t,10
--24,80
-2t,35
- 19,85

-20,00
-28,00
- 18,3 s

- 18,8s

-25,90
-17,80
- 18,1s

-20,3s
*21,00

-21,80
- 19,80

25,00

-21,s5
-19,55
-26,4s
-21,05
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PNc. 9. Pacupegeneuue 23 gseralaxrnqecrlrx o6rexroB, cocrof,ulltx [peA[onox[Terlb]Io Lr3 BeulecrBa

(1) u anruieurec'rca (2), na se6ecuofi cQepe u raraKTrqecKllx KoopEI'IHarax

1r 2.- 1nu}Kne o6berrrr, a ( 0,O5; 3,4 - piane:(.we o6texru, z > 0,05i GA * uanpaoneHlle Ha ral(
rragrrsae*trfi genuruft arrpaKTop

Oarr nporuroQaorr P6-ocqr.urnx[nfi (6onee roqHo - cgBllra $asu Ha n) gayx rpyuu Aflf ,

ec[!r oH notrrBepgr,rrcs ua 6onee o6nrupuolr MaTepuaJle, Mo)Ker I{Merb oqeub LIHTepecHbIe u

rny6orcne crregcrBr,tfl gnr acrpoQu:rxu.
C Naeroguqecxofi cropoHu cgBr,rr Sa:rr ua 7r raKxe npuMeqarerleu: oH ycrpaHfler ccblrlKll Ha

"6ru3ocTb nep14o[a x l/9 CpeguecoJlueqHblx cyToK", Ha Blrl,IqHtae geuuoi arl'rocQeprt npu

ua6nrcgeuurx Consqa u A.fIl, a raKxe Ha BcflKI{e apreQarru, Koropble srco6tr Moryr cJIy-

uafiHo upr,rcyrcrBoBarb n o6pa6orre EaHHbIx ua6nroEeuufi.
Ilpegcraaleuuue $arru 3acraBrrflror c HoBbrx uosuIllrfi sogo6uoeurr Al,IcKyccurc o llpll-

cyTcrBl,ryI aHTI,IBeuIecrBa so BceneHgofi. Msou.re acrpo$r.rsr.rxu IloJraralor, rtro eAI4HcrBeHHafl

Bo3MoxHocrl o6napyNr,rrr AB - 3ro 3aperlrcrpr{poBarb s xaxoft-n}r6o qacrl,I Bcenenuoti

aHH[rriJtflUr,rrc B u AB npr ueu:6exHoM BbrAerreHur orpouuofi 3Hepr]I]I urll4 3aperrlcrpl'Ipo-

Barb EocraroqHo lrHTeHcr.rBHlrfi uorox aHTr,tqacrr4u. Tenepr, HaBepHoe, orKpblBaercfl HoBafl I'I

CpaBHurerrbHo npocra.E Bo3MoxHocTr o 6UapyxO,Irr AB no Ua6nrogenusv Po -o Cqulna4ufi .

Lls 23 Aflf 13 o6t,exros, comacHo 1a6tt. 4, MoxHo orHecrll K rpynfle o6terror B, 10

o6t,exros - K rpynle AB ("anruo6'rexroe"). Ec.nu uaure flpetrtronoxeHlle o EeJIeHI{u rarlaK-

rrar (Aflf) na o6texrrr us B u AB nepno, ro s MeraranaKrr,rKe Koll4qecrBo B paano n lpe-
genax ouru6oK Korluqecray AB (coorBercrBeHHo 54tl6u 43!14%).

CraH4apruaa KocMorrofl,ra, ocuoBaHHafl Ha I,IEee EB, cefrqac flepexl,IBaer rqxenrtfi Kprr3lrc

lr3-3a [porr,rBopeuui Mextry upegcKa3aHr,rlM[ Teopurr u pe3ynbraraMl,I Ha6nloAeultfi - cM.,

Hanpr,rMep, cnucoK He[ocrarKoB r,r lporr,rBopeutit reopuu, cSopvrynupoBauHblx HeAaBHo

Onuepuroy [30] , a rarxe Apn u Up. [31]. B garnrcqeure rpr{BeAeM BbIcKa3bIBaHue flercepa

1321 , cAerraHuoe r,rM tto floBo[y crangapruofr KocMolorufi u K KoropoMy MbI [orlHocrblo
flpucoegr,rurevtcr.: "f, flpe[aoql,rraro nuetr 6oree orKpbrrbre y6ex[eHLIE rr ocraB],ITb lllupo'
Ko orKpbrrbrMr,I [Bepr4 Arrfl uporr,rBopewri, aoo6paNeuufl ]I, Bo3MoxHo, HoBbIx Quauuecrcux
3aK oHoB, IIpr,rMeHr,rMbIx ro scefi Bcenesgofi ".

Anropu Blrpaxaror rny6oxyro flpl{3HarerlbHocu B.II. Apxunonofi, O.[. !,oryuaeaoi
(Mocxna) u .Il. Ilauo[bEy (D. Piitzold, Bepnun) 3a rroJre3Hoe o6cyx[eHlle, a raKxe
fI.[. .[o6poupaBllHy ukl.Ll. flpouux 3a pfiA [orle3Hblx:aveqanufi.

Orcra6pn, I990 r.
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vnK 523.98 + 523.94

SJIEKTPIIqECKHE TOKH
B CnOKOfuTHX r{ AKIHBHbIX OEnACT.flX HA COnHUE.

HX CPABHEHI,IE

B.H. A6pameHKo, C.lI. fonacrox, M.D. Ornpr

flpogonxennr uccrIeAoBaHI,Ia [1] ueprnrcarrbHbrx grreKrpr,rrrecK]rx roKoB B crroKofiHbg 06-
rlacrfix atuocQepu Connqa lI flpoBe,qeno ux cpaBHeHue co 3HaqeHlEMH ToKoB B aKrr{BHbrx
o6nacrqx.

SnerctplIvecrre roKl,I paccqlrrbrBiuurcb Ha ocHoBaHlIII [o[epeqnoro MarHHTHoro flonfl, BsI-
qI'IcJIeHHoro no ua6nroEaeMoMy ltpoAorlbHoMy rtonrc, llI/o-Bonorcoueq, IIoETBepxAeHbr pe3ynb-
rarlr Il] o BeJI[qI'IHe H crpyl(Type roKoB B clloKofisrri'o6lacr.sx. B rraruurHoM xorrMe, KaK
IPABI,IJIO, ,IMEETCff HECKOJIbKO 3IIEMCHTOB C TOKOM, HAIPABIIEHHbIM KAK BBEPX, TAK II BHII3.
Benlruuna roKa B orAerlbgoM ToKoBoM grreMenTe s 6onbulrHcrBe cryqaeB He [peBocxoMT
101 0 A.

Benuquna IUIorlIocrIt roKa B aKTr.rtsHbrx r{ HeBo3Myr[euHrxo6racrflxB cpe[HeM yBeJr[-
ql4Baercfl c pocroM HarlpffxeHHocrrl MarHI,ITHoro roJr.rl. CpeEura BerIfirtI,IHa rulorgocrr,I ToKa
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npH EaHHofi HaIIpfxeHHoCrI,I [oJIs [paKTI,IqecKH He 3aBHCI,IT oT pa3MepoB t4 craryu 3BoTITIIHI'I

aKTr,tBHofi O6[aCTU.

IIpu rex xe 3uaqeHl4rrx HarrpsxeHl{ocrr.r flors IIJIorHocrb roKa B cnoxofirrrx o6]racrflx cllc-

TeMarI'IqecKH Hl'lxe' qeM B aKTI{BHbIx' Cnocoouocrr reHepaIIHI'I ToKa (nnorHocrb roKa' orHe-

ceHgafl K eAr,rgr,rue Harrpf,xeHHocru rona) B crra6brx nonnx s$QerruBnee KaK B aKTI'IBHbx,

TaK r,r B cnorcofrttrrx o6ractax.

ELECTRIC CURRENTS IN QUIET AND ACTIVE REGIONS ON THE SUN AND THEIR COMPARI-

SON, by V.L Abramenko, S,L Gopasyuk, M.B. Ogir'. The investigation of vertical electric cwrents in quiet

regions-of solar atmosphere is beirtg continued. The electric currents fur quiet and active regions are compared.

The electric curents rvere calculated on the basis of ,irlo-fibrils and potential magnetic field, obtained

from the observed longitudinal field component. The results on the value and sttucture of the elecuic cur-

rents in quiet atmosphere, published in F], are confirmed. The electric currents of opposite. directions

are present, as a rule, in a hump of the magnetic field. The value of electric curent in separate curent
stream can mount to 101 o A.

The value of current density in active and quiet regions in average grows with the increasing magnetic

field. The average value of curient density for some given field strength is practically independenl from
the size and evolution stage of the active region'

The current ' density in quiet regions is always lower than in the active regions for the same value of field

strength. However the electric curent generation (the value of current density versus a unit of field strength)

is more efficient in weak fields.

HeAaeHo HaMtr Ll3yqalacb crpyKTypa Beprr,rKaJlbHbrx SJreKTpI,ItIecK[x roKoB B HeBo3-

MyrqegHofi o6flacru Ha CorrHrle. Brrlo rrr.sslreHo coorBercrBl,Ie roKoBblx crpyKTyp B xolMe
o6rqero MarHr.rrHoro floflf, lt B o[I{HoqHoM uarne [1] .

I,Isrecruo, rITo B aKTr.IBHbrx o6flacrflx grreKTpr4qecKrre roKI,I urpalor BaxHyrc pom n $op-
M}IpoBaHuI{ pa3luqgblx HecTaul,roHapHblx flpoqeccou [2_6] . He rrcrflrc.IeHo' IITo I,I BHe aKTI,IB.

nrri o6nacrefi ouu uoryr 6rrtr raNsrrMY Etrfi Bo3HlIKuoBeHI'Ifl Hecraquouapuocrll (cnuryr,
EpKxx roqeK, err6pocoa), Ho Mac[rra6tr grnx flpoqeccoB B aKTI,tBHbIx I,I HeBo3MyIIIeH]IbIx

o6,Iacrfix pa3r}IqHbl
3gecr narr [poBoAI{M }t3yqeHue Beprl,IKaJrbHbrx gleKTpurlecKl4x roKoB KaK B aKryIBHblx

o6racrflx, TaK lr B flpuJrerarculrx K HI'IM HeBo3MyIrIeHHbIx ) IacrKax' Brrqncnenue roKoB I1po-

BoArrrrocb IIaOCHOBeEaHHbrXOCTpyKType IOTeHIIUaJTbHOTO flOlepeqHoro MaTHI4THOTO nOJIfl,

BblqllcJreHHoro Ha ocHoBaHur,r perueHprt 3aEaqn Hefirvrana uo ua6nro4aeMofi Beprl'IKaulluofi coc'

TaBrrflrouefi florrfl, I,r I/o-gHI,rvKgB, Merogxxa grrrx Bbrqltcreuuft torcos ]t ee HaEe)KHocrb I'I3Jro-

xeurrt g [7, 8] . 3ta traerogur a 6bv.r- [pI,IMeHeHa HaMI{ B [1] npu I,I3yqeH[u ueaoevyuleruofi

o6lacru. florca oto eEllHcrBeuHbtft cnoco6 flortyqeHfifl uuQopuartralr o6 snerrpuvecrcnx

ToKax B Mecrax cna6brx nonefi, [o[eper{Hafl cocraBJlffloular{ Koropblx HeAocrylHa I'I3Mepe-

Hr.rfl M c Marlll{ro rpa$oM.

1. .[arurue xa6npAemlfi u MeromKa o6pa6otrn

Ha6rrrcAenus lrccrregyeMbrx agecr o6lacrch lbuLvr flpoBetreubl 27.O8 u 16.09.1989 r.

flpogonrnoe MarHr,rrHoe rrorre perrrcrpr,rpoBaJlocb ua gnoiuotr,t uaruutorpa$e.Baurennoro
coJrHeqHoro rerrecKorra KpAO no nrnr" ),5250 AFeI c pa3peIIIeHrIeM 1"X4'.'Ilaparrrrenr-
Ho npoBogr.ilocb KuHeMarorpa$upoeanne grl,Ix xe yuacrron Conuua B JIIIHuI{ Ho c-uutep'

$epeuryouuo-IloJlffpr,r3aUuo*turu Qurrrpona, ttofloca trportycKaHllfl Koroporo 9'^5^.4:^lft-
rraeip r.roo6paxesus Cotsga 12 cwr. Pasrvrep^nnoulagxu27.O8.l989 r. cocrasasn 200X200 ,

KoopAI'IHarbI .. u.*rrpuif ='-ti;,v - it1",O'PaarvreprrloulatrKl{ 16'09'1989 r' |6OX27O" 
'

a Koopl[,ruarbr Uenrpa eet L = +14",5, g = +l8o,l..I[.nx ucxnrcuexua s$Sexra [poeKUI'IH

rnoula[Kr,r 6rtln sssrrr g6nus14 ueHTpa coJlHequoro EI{cKa. KaxEal I{3 [noulaEoK BKTIIo'

qana He6olnuyro aKruBHyrc o6nacrb. 27.08,1989 r. s Heii 6ruo xecrcorbKo MeJIKI'IX IIEreH,

a 16.09.1989 r. - oAHo se6olrruoe flffTHo. Harfl.rue nsreH cuoco6crBoBano 6oneeuaAexuo-

My coBMerueHr{ro MarHr{TorpaMM c OLubrporpaMMaMI,L fpynn c 6oJIblunMI'I nflrHaMI'I 861114'

su urr6panuux [nouafoK He 6bulo.
Kaprrr upogonruofi cocraBrrf,roulefi MarHurHoro floJlfl 6rnu noctpoeHbl c pa3peueHl'IeM

2X4", tlo ,int ,or*crrflnacb cTpyKrypa floreuq]Iturbnoro noleperlHoro floIlfl (a3I'IMyrbI I'I
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MoEynb). Merog Bbrrucrrenrrff [oreHrlr,rarlbHoro MarHl{rnoro EorIff I,I3JroxeH a [9] . Asu-

MyTbI r{CTI{HHOTO floflepeqHoro rroJrfl Mbr ollpeEeJrflJrl,I IIo BorIoKoHL(aM rouxofi crpyKry-
pu xporvrocQepH. Coua$ro [10] , eonoxoHrla op[eHTr{poBaHbr BEOnb [oflepeqHoro Mar-

HfiTHoro noln. IIo o6er.rM rurouagKaM a3r.rMyrbr oplleHTaq[u BorIoKoHeII oltpeAerlflrltlcb B

yulax cerKLI 4X4".
Ha ocnosaHilu suaqeu;z,it a3I,IMyroB BoJroKoHerI r,r Berr[ql,IHbr lroreHuuiulbHoro flotrepeq'

HOIO NOIIfl MbI BbIII}ICJIIfiI'I COCTABIIflIOIqYIO BEPTI,IK'IJ]bHOIO 3JIEKTP}IqCCKOTO TOKA, KOTO'

paff, KaK rloKa3aHo B [7] , o6ycloanena trpoqeccaMlI rloBopora BeKropa [oreuquaJlbnoro
flo[epeqHoro uons. B clyqae aKr[Bubrx o6nacrefi sra cocraBnflrolrraf, xopouo u ycrofiuuno
orpaxaeT crpyKrypy LI Be[[qLrHy I,lcrLIHHoro rora [8] .

Ha o6eux Kaprax flpogoJrbHoro MarHr,rrrroro florlfl Mbr Bbrgenuru o6lacut oIrIbHbIx uolefi,
cBfl3aHHbrx c rrffruaMr,r ra QnoxxynaMr,r, lr orAeJIbHo HeBo3MyrrleHHbre yqacrKll. Ha prc, I
rrpr.rBeAeHa Kapra IlpororrbHoro MarHrrrHoro uons 27.08.1989 r. (cerxa 4X4"), Ha Koro-
pofi Bbr[e[eHbr xoJrMbr flo]rfl B HeBo3MyuleHuofr qacru. Cnegyer orMerI,ITb, tlro Ha o6e]Ix

MarHI,rTOrpaMMax rrpoAonbHbre IrOJr.f, B IIeIIOM OKa3brBaII[Cb 6Olee CUnlnbIMu, qeM B 06-

nacru 25.08.1989 r., Koropaq I{3yrlanacb uarr,ru panee [1].

' z'PesYnrraru

Mrr arrqucfiurl{ MarHr,rrHbre rloroKr{ u anextpruecKr{e roKI,I KaK IIo scefi I\4arHLIrorpaMMe,

raK r,r orEerrbHo no HeBo3MyureHrroi qactu..[rrs scefi Marnl{rorpaMrqu27.08.1989 r. *rar'
unrnrrfi uotox ,S-uon.EpHocru (3,14.1021 Mrc) e 3,3 pasa flpeBocxo[un uorox y'y'-noarp-

nocru(0,94.102 1 Mrc). flo HenosNryueHuoMy ) racrKy, xoroprrfi 3aHuMitrl [pLIMepHo trorro-

nuuy acefi o6racru, sro orHoIIreHI,Ie cocraBrlrno 5,5 (noror,S-ronapuoctr'r 6,1.1020 Mrcc,

uoror .AFnonf,puocrr,r 1,1.1020 Mr<c). Cyrvrrvrapnrrfi xe roK rlo aroMy HeBo3MyuIeHHoMy

yqacTKy, HanpaBrreHHbrfi auu:, [peBocxogr{n cyrvrrraprufi roK, HarlpaBJresurtft asepx,_ua8%.

.tl.rrs sceft ,aiuuro.pa*rvtr 16.09.1989 r. uaiuururtft norox try'-nonrpnocru (3,44.1021 Mrcc)
rrpeBbr[frrn noror .S-uorffpHocrl,I (2,35.1021 Mrc) e 1,5 pasa, a uo HeBo3MyuleHHoMy
yqacrKy - a lO,2 pa3a (nororc /y'-uonrpuocru 7,4.1020 Mrcc, uororc ,S-ronxpuocru
0,73.1020 Mrc). Cyrvrrvrapurti roK ro eroMy HeBo3MyuIeHI{oMy yrlacrKy, uaupanleuHufr
ruua, 6onrtue cyMMapHoro roKa, HalpaBrleHnoro BBepx, na 5%.

Ermr uccuetroBaHbr TaKxe Bce xoJrMbr norrfl B HeBo3Myuleuxofi uacrn, Koropble MoxEo
6rmo utrgenr,rrb Ha MarHr,ITorpaMMe, oAHaKo He Bcerla oHI,I orlepqfiBaJlllcb I,I3oJII,Iuueft 5 lc,
KaK ero 6rIrto s [1] . Iloerornly B HeKoropbrx Mecrax BoKpyr xorlMa rpanl,Iqa ero [poxoEI,I-
lta [o LlgoJrl,Iuttl,t c 6onee BbrcoKrrM 3uarleHtreM nona. Xaparrep]tcrrlKr,I 3T]Ix xorIMoB rlpll-
BeAeHbrsra6n. lws27.O8.1989r.rara6r.2wrs16.O9.l989r.:O-sHaqexII.EroroKoB
ly'- u 5-uonspnocrll B xorrMax nota; Hf;^* - 3Har{eH[e MaKctrMturbuoft nanpaxeHnocrl,I
troJrfl B xorlMe (S-nonapuocrl,t coorBercrnyet aEaK "-").

Karc augno rg ra6nuq,66nruras rracrb xorrMoB B HeBo3MyuIeHHoM yqacrKe 27.08.1989r.
6rma S-norrspHocrn, a 16.09.1989 r. - ly'-nonxpuocrr (25.08.1989 r. qrcroly''r,S-xonMoB
6ruro opuarorlur,r [ 1 ] ) . Maruurnne floroKr.r y fioEaBrrf,Iorqero rmcrla xoJIMoB 27 .OB.1989 r.
HgBgTII,IKI{ (- tO'e Mrc), u oHH oKa3arlucn 6nwsxuMll K 3HaqeHI'IrrM [oroKoB A]Ifl
25.08.1989 r, O[naxo B HeKoropbrx xorrMax vraruurnufi fioroK I,I MaKcI,IMilJIbHafl Hartpfr'

xeHHocTb Ha rIOpfitrOK llpeBbrruaJlu coorBeTcTByroque BeII[qr4HbI, xapaKTepHbre EIIff XOIIMa

HeBo3MyuleHnoft o6nacrr, 3ro ronopur o roM, qro BbtAeJreHHbIe HaMI,I yqacrKll He rBrlflIorcfl
g uonHoft Mepe HeBo3MyIrIeHHbIMlt,

Ha ptc. 2 flp]rBe]qeHa Kapra [JrorHocrr,r BeprlrKilrtbHoro grleKTpl,IqecKoro roKa ArIfl
27,08.1989 r. c o6osHaqeHHbrMr.r ua Hefi [oloxeulltrMr.r xorIMoB MarHI{THoro nona. Kapu,t
rrJrorHocrr,r rora o6erx o6nacrefi lrcax 27.08.1989 r., mrc u 16.09.1989 r. rIoKa3aJII{, qro

B KaXAoM XoJrMe rroJrfl r,rMeroTcf 3rreMeHTbr ToKoB BcTpeqHblx Irauparneultfi, Taxux gne-

MeHToB BHyrplrxorlMao6brr{HoHecKorlbKo,noHr,Ir,rMeror reH[eHlrl{rc pacuolararrbs 6luxe r
ero neprE(leplrn.Kar[paBruIo,qepe3 Mecro MaKcr{MzulbHofr HanpaxeHHocrtl florlfl B xorlMe
npoxoAl,rT !il4]fl/i:,/,.fi, CMeHbI 3HaKa SIIeKTp[qeCKOrO rora. KaqecrseHHo 3TI,I BbIBoA],I COBnaEa'

ror c reM, qro Mbrlorrrwrr4 EIrfl 25.08.1989 r. 
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Ta6auua 1

XaparctepucttKlr MarrlrtTuoro rroJlfl .tt eJIeKTp[qecK[x roKoB
B xorrMax nona 27.08.1999 r.

I
I
I
1

I
1

1

I
I
1

1

2

3

4
5

6

7

8

9

0
I
2

3

4

6

8

9

20
2l
22
23

24

25
26
)1
28

2,L

- 1,5

-0,2
-2,1
-0,4
-3,r
-2,0
-2,3
-0,8
-0,7
-0,6
-5,2
*9,3

- 1,1

- 1,0

-4,s
-0,2
-3,8
-0,9
0,s

-0,3
0,7

-0,3
1,1

0,4
0,3
0,2
0,2

94

-99
-20

-tt2
-32
-90
-65

- 116

-39
-46

-242
-32'.1
-48
-53

-246
-20
-98
_46

44

-19
24

-23
44
40
28
27
24

t7,7
1 5,8

20,1

0,2
9,2

tt,4
26"7

8,3

5,4
4,6

20,1
64,0
4,2
1,8

21,9
1,4

35,7
4,3
4,1
4,4
5,1

8,8
9,2
1,1
_

o,:

390
620

780
60

240
380
890
480
420
180

520
I 150

190
200
640
160
440
250
960
170
200
410
s40
240

500

- 13,0
_J,J

-3,4
-19,7
-5,5

-15,1

- 5,8

-8,0
-18,3
-5,3
-0,6

-19,3
-67,3
-11,3
-7,4

-15,2
-1,2
- 8,6

-20,2
-3,6
-2,8
-5,5
-0,1

-t3,l
-5,1

416

0,8

4,6
t2,s
-3,4

0,4
--5,3

-5,9
5,6

r8,7
- 10,0

0,1
4,0
0,8

-3,3
-'1,1
-516

6,7
0,2

2'.7,1

-15,9
0,5
1,6

-0,4
8,7

-3,9
-4,0
-4,6

4,3

-0,8

-1s20
-3 90

-260
-660
-260
-270
_17 0
-470
- 850

-3 l0
-70

-6s0
-1120
-440
-290
-440
- 140

-3 30

-590
-t7a
-6s0
-260
_10

-510
-390
-270

- 100

B ra6nlrqax [pr{BeEeHbr raKxe 3Haqe,r,rfl cyMMap,oro roKa, Ha[paBneH'oro BBepx VD,,BHr'r3 (1\) BHyrpr'r KaxAoro xoJrMa MarHr.rrHoro flortr-, rt pe3yrrbrr,rpyrcuufi rro 
"u*]oryxonMy roK (anre6paEqecKar cyMMa Bcrpe${brx roKoB). Mir al.r4lru, qro xorf, cyMMapgbre

TOK}I OEIIOTO HAIPABJIEHI,Ifl BHYTP}I XOIIMA MOrYT 6I,ITb I,I 6ONbU[,IMI.i, HO B IIOEABJItrIOUIEMql{c]Ie cryqaeB oHlI I'IMeIor 6JI}IsrEe 3HaqeHI,Ifl Lr pe3ynbrr.rpyrcu[fi tro xorrMy roK oKa3brBaer-cfl He6onbI[I'rM' I4MeHHo groT ToK I'r xapaKTep]r3yer cpetrHrcro 3aKpyrlegHocrb Marnl,rrnoro
noJItr xorlMa. Har6onee B.epoflrHoe 3HaqeHHe pe3ylbr[pypuero roKa ts xorrMe no BceM rpeM
o6J]acMM paBHo 3'10e A. ognaxo ora serfiqlHa Moxer 6rrrr HeroqHofi us-sa Toro, r{ro
IlpoBe,qeHHble HaMI't rpaHuubl xorIMoB He BcerAa oxBaTbrBalor BcIo c]rcreMy ToKOB, OTHOCfl-
ulrlxcff K EaHHoMy xoJrMy.

B xaxgo't xorlMe non.s 6ruu BbIrI[c[eHbI TaKxe cpeEH]Ie ,to [1o1q6gr,r xonMa urorHocrll
roKoB, Ha[paBrreHHbrx BBepx 0t) " 

rnr.rs (7-$.I,Ie auanu3a ra6nuu cJre[yer, qro B xorMaxnofifl c oorIbuI'IM MaTTMTHbIM [oroKoM u 6ofturefi MaKcIIMiIrrbHofr nanpaxeuHocrbro, KaK
IIpaBI,IJIO, TUIOTHOCTb TOKOB BbrIIe.

Haptry c [pI'IBeEeHHrIMI'I ftlpaMerpaM],r BaxHofi xaparcrepucrr,rKofi Moxer 6urr nefilrqu-
Ha roKa B orAerrbHoM roKoBoM 3JreMeHre. B n.srse oHa cocraBJrser 101 r_1912 A[ll].Mrt nocrpounll pacflpeEeneHue wlcJla roKoBbrx srreMeHroB rro Berr]rrJr,rHe roKa B Hr.rx (6e3yqera Ha[paBIIeHI,lfl roKa) AIr-E HeBo3MyuIeHHbrx- yqacrKoB (puc. 3). Orca:anocr, ,ro ,urr1.
Bcero Bcrpeqalorc.E 3JIeMeHrbI c roKoM 4o l0ro A. CpegnrEe nrrorHocrlr roKa B ToKoBbrx
sJleMeHrax HeBo3MyuIeHHbrx yrracrKoB 27.08 w 16.09.19g9 r. cocraBrrflror rrpr.rMepHo
9. H3DecrIIfl KAo. Toru g6
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Ta6nuua 2

XapaxrepncutKr MarH[THoro flonf, tl gJIeKTp[qecKHx roroB
B xorlMax nora 16'09'1989 r'

NQ xorrMa O,1ol e Mrc H?u*,r"lrr,rc"a ,rru%l; -tr\t, loeA I f ,, ","g f l, A7xr.a'

1

2

J

4

5

6

7

8

9
10
11

t2
13

t4
15

t6
t7
18

l9
20
2l
22
23

t,4
16,3

3,0
0,4

-0,4
5,9
3,s

-0,3
1s,0

-0,4
0,8
0,3
0,4
0,2
t,4
6,9
0,5
0,8
0,3
0,6

.0,2
0,2
0,3

86

23s
103
2l

-t7
103
170

-20
262

-20
4',l

1B

22
18
IJ

118
26

37
20
43
19
16

20

-4,1
-9,8

5,',l

3,6
0,s
5,6
3,0

-6,1
5,8
6,4

-6,6
2,3

-4,0
2,0

-2,1
-31,0

2,3

-4,3
-9,t

4,s

-2,0
-2,9

2,4

360
tt20
s60
r20
t20
320
460

20
640
370
100
200
480
340
3',10

420
200
190

220
240
290
t20
180

- 1040

-970
-530

- 140

-300
-s00
-240
-660
-90

-300
- 140

-240
-60

-470
- 1050

-140
-390
_4'.t0

- 160

-340
-260
--80

9,5 - 13,6

8'.1 ,2 -97,2
2L,7 - 16,0

3,6
10 -'r,

24,8 -19,2
16,0 - 13,0
0,1 -6,2

80,0 -'14,2
8.0 -1,6
1,3 -7,9
3,5 -r,2
2,1 -6,r
3,0 - 1,0
8,0 -10,1

27,t -64,r
3,5 -1,2
4,2 -8,5
1,0 -10,1
s,2 -0,72,s -4,s
0,5 -3,4
3,1 -0,7

400-500 A/rvr2, rtro HecKorlbKo Bblrre, qeM A'Ifl 25'08'1989 r' (oKoro 300 A/rcr'r2)' Mu

y*. o',.,*I{, qTo 27,o8yt 16.08.1989 f' MarHI4THbIe IIofltr TaKxe 6bI,I[ c,ulbHee' rIeM

25.08.1989 r.
B qelou Ha6JIIo[aeTc' pocT IUIoTHooTII ToKa B ToKoBoM 3,IeMe}ITe c pocToM ero MarHI{T.

HorofloIlfl'oAHaKoconocTaBIIeH}IeKapTIIIoTHoCTI,IToKacKapTaMI,InpotrollbHoroMarHI,IT.
Horo 11orlfl noKa3aJro, qTo 66IBaIOT TaKI'le yqacTKU, r[e MarH[THbIe flollfl CI'IJIbHee, a 3IIgKTpI{'

rrecKr{e roKr{ cira6ble, I,I Hao6opor. Iloeronay uelecoo6pa3uo 6brlo Bbrttuc;rllrb cpe[Hue rIIIor-

HoCTr,r ToKoB B MeCTax pa.roi HaIIpflxeHHoCrI'I troIlf' .III* sroro Ha6[IoAaeMbIe HatrpaxeH'

Hocrlr rroJlff 6turu paageneHbl Ha BoceMb I'IHrepBanoB:0-10, 10-50,50-100' 100-200'

iOO-:OO, 300-500; 500-1000, 1000-2000 lc. .IIlr Kax,qoro rgrepBarla rlo KapraM roKa

6rIJ1E stI,{ucfleHbl cpeEHI'Ie JulorHocrl'I ToKa KaK AJ]E aKTI'IRHbIX' TaK u ['Ifl HeBo3MyuIeHHbIx

yIacTKoB. Brrmcneuug [poBOAI'I[?ICb oTEe',IbHo EJIfl TOKOB' HalpaBJIeHHbIX BHI',I3' rI EIt ro'

KOB, HarrpaBIreHHbIX BBepx, a TaKxe AIIff Ka1(trofi noIIfipHOCT1l.,3rr'r gnaqeuu'I oKa3aJII'ICb

orlenb 6JrH3KltMI,I Mextry co6oft s KaxAoM I'I3 lIHTepBanoB ErIfl o6o[x rax Bo3MYIueHHbD('

TaK r'r HeBo3MyuIeHHbIx yqacrKoB' - (6es yqera 3HaKa rroJrfl
Ha prac. 4 npeEctaurreHbl cpe[HI'Ie 3HarleHl'tff 3TI'IX Br'IqucJIeHI'I[I

, ,o*ot1 no o6tr'rrur aKrIrBHbI; yqacrKaM (rpurar 1) n orgenrHo 11o o6oI'IM HeBo3MyIueH'

HbrM y;acrKana (rcpunaa 2). Ilnornocru roKa 6rnu orneceHbl K cpetrHllM B6III4qI4HaM florlfl

,-rrrap"rrux. ua pnc. 4 ganecegrt laKxe 3uaqeHll.fl IIJIOTHOCTH TOKOB, BbIqECIeHHbIX HaMIn

r [12] no [,ByM 6orrnllrrna aKrI{BHbIM O6IaCrflM, Haxo[I4Blul',tMcfl Ha pa3Hblx CTaAIt',Ix pa3-

Br,rTr.Iff: otrHa - a ycrofivraoit ctamtt, a Epyraf, - 3aTyxarcuaa.3neKTp[qecKI'Ie-roKI'I B HI',IX

BbrrMcrrfiJrtrcb Herrocpe[crBeHHo rlo perucTpaUll[ BeKTopa MarH]ITHoro floJlfl' O6nacTI't xe'

uccIIeAOBaHHbIe 3AeCb, 6tutn crra6HMI4, LI TOKI{ B H11X onpetreneHbl coBepIxeHHO EpyrI4M

cnoco6onr. Hecrrorpx ,rrio, KaK M;I BI{EEIM (puc. 4), p/tff Bcex aKrIlBHbIx o6nacrefi ycpeA-

HeHHbIe IIo I,IHTepBaIIaM nOIIf, 3HaqeHI'Ifl [IIoTHoCTI'1 ToKoB npaKTI'ItIecKI{ CoBIIaIIU' C otrnofi
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nlt,7.
40

I
r\li

4t
JO

20

t0

t0 20 t0 q0 i0
trl, fisA

, lr,glr/rl

Puc' 3' PacnpegeJre,[e qucna roKoBbrx uleMeHToB ,? rro Benr{qlrHe rcxa (r/=2Q6)
Puc. 4' llgtreneHue flnorHocr,, Bepu{KanbHoro gneKTp,qecKoro roKa B 3aB}rc}rModlu or BerlurMHbr ,,po-
EOnbHOrr) MaIHIrTHoro floflf,

-- 
Kpuaaa / cootsercrayer aKTuBHbIM o6racr.aM, KpuBaa 2 - neaosrvryr4eH,brM, Kpyxralrx rra'eceHbrqaHgbre o roKax Err'g 6ontruux aKTuBHbIx o1nacreit, Bblrl,cnexrrbre ,ro 

"a-6rro4"aaoMy [o[epeqHoMy Mar-HHTHOMy llorlrc IIO 4annrrrvr I l2 ]

<l j, /n l> , ,4/ (xn,.rc)
,/oo

80

60

20

/oL
.0 JtglHzl

Pnc' 5' llarvreneuue cpeEuefi.rlJrorHoqru Beprr.rKaJrrnoro ro*a, orlreceuHoft K eAfiHrrrHofi Ha[p,(e'HocrrBepTrka[EHofi cocraBnqrouleft [oJUr < ll"lg.l ), n aanaczMoc.tilor I II- IorlHslBepTrka[EHofi cocraBnsrouleft [oJUr < I I 
" 
IH, I >,

O6oanaqeHna re )xe, rrro u ua puc.4

cTopoHbl, 3TO eule pa3 [oATBepx,qaeT, 9TO N4g1oglKa BbrrIrIcJIeH[.rI TOKOB rO Ha6nrcgeuuau[poAorrbHoro MarHr.ITHofo floilfr. u f/o-roroxoueu BnorrHe yAoBlerBoprrreJrbHa. c npyroficropoHbl' oKa3aJlocb' rITo B cpeAHeM rUloTHocrb roKa upr gatuofi Harrp.ExeHHocrll 11oJrff He3aBI{cI,tr or pa3MepoB arrusHoi o6lacru.
vz puc, 4 cnegyer, qTo rurorHocrb ToKa pacrer c yBerr[qeHrreM Harrp.fixeHHocrr{ [po-AoJrbHoro nora' nls crlrlbHblx noueft (1300-1600^rc) oHa cocraBrrffer [pr{MepHo5980 A/rvr2, a Mfl cna6ru (0-r0 rc) -'450 n1**;. oor""" rrrorHocrb roKa pacrerMeAIIeHHee, qeM H'lrlp'fixeHHocrb uors. Eclrtt [noTHocrb roKa oruecrr,r K coorBercrsynqefiHalpqxeHHocrlt roflf,, To, KaK Br,tAHo Ha plrc. 5, B MecTax cna6ux nonefi gro orno*anra

6ourrue, qeM B clrrrbHbrx floJrf,x.
Ornonreuue Iulorgocrlr roKa K Hanp.ExeHHocrlr rlorr, T. e. [JlorHocrb roKa, orHeceHHa8K eErrnuqe Bel[rrrrHbr nora, SarcruqecKu olpegenrer oQQerr[BHocrb reuepar.Iuu roKa.floorovry Ha ocHoBaHr{H pe3yJrbraroB, [pegcraBJreHnbrx Ha puc. 5, urr upuxoEr{M K BbrBoEy,qro cuoco6Hocrb reHepaqul ToKa B Mecrax cna6rrx flonei sirure.
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flossneg[e t4 yct4rrcHwe 3[eKTp[qecKr{x roKoB B 3Haq[reJlbxoft creueuu o6ycnorreHrt

EBr,rxeHHflMr{ rula3Mbr, Koropbre geQoprvrupyrcT MarHIIrHoe none. IIoryueHHbIe HaMI{ pe3ynb-

TaTbr roBopf,T o roM, .Iro ina6rre nonx nosuylualorcfl EBlIxeHusMI{ rIJIa3MbI n 6onrruei

CTeII9HI{, qeM CI{IIbHbIe. flnorUoCrb ToKoB g Cnorofrurtx o6rlacTflx (rcpurax 2 rua puC' 4)

HeCKoIIbKoHI{Xe,qeMBaKT}IBHbX,IIplITeX)I(eHaIIpf,)I€HHoCT'XMarHI'ITHoIOIIo'Ifl'aCle-
EoBaTerrbuo, H11xe u cnoco6uocTb reHepaqll[ TOKOB, cropee Bcefo, 3To oTpaxaeT ToT $aKT,
qTO EB}t)(EHI{fl IIJIA3MbI B CIIOKOfiHbIX O6[ACTflX HA COIIHIIE MEHEE IHTCHCI{BHbI IIO CPABHE'

H}IIO C AKTI,IBHbIMI{ O6IACTflMI{'

3arnroqerme

Ha nogoM Haonrc[arelbHoM MaTepl,Iale [poBeAeHo LICCIeAOBaH]Ie BeprI{KarIbHbIx 3rIeK'

rp[qecKr.rx roKoB B Apyx yqacrKax arurocQepbl CoJIHIIa, Koropble coAepxaJII'I HapflAy co

cnorofinHuu TaKxe Ir rraaarre aKrr,tBHbre o6J1acru, Snerrpuuecrlle ToKu 6rrr[ BUtqncitesrt

Ha ocHoBaHLI[ [O[epeqHoro lroTeHqr'rillrbrloro nollfl, HafrEeHHOTO n-p[I pelIeH[II'I Sa[aUU Hefi-

MaHa uo xaorrcgp.euoMy rrpoAoJlbHoMy IIoJIIo II IIo op[eHTar\uv Ha-BoIIoKoHeU' CornaCuo

[g] , oru roKtr xopouro coorBercrByror 3IIaqeH[ffM, BbIqucrIeHHbIM IIo Ha6[IotraeMoMy rlo-

nepeqHoMy flonrc.
flolnocrrro roErBepxEeHbr pe3yflbrarn [l] o crpyKrype u BeluqfiHe toKoB B HeBo3-

MyuleHHbrx o6Jractrrx na Connuel IIo sertruilue trorlfl I4 roKa paccMorpeuHble gfecr cnorofi-

Hbre yqacrKr.I oKa3iulltcb HecKorrbKo 6onee aosuyqeHnblMll no cpaBHeHI{Io c paHee I'IccJIeEo-

saHHoi o6nacrrro [l]. ,

Crpyrrypa roron s xorrMax flpoEoflbHoro nona nogo6ua crpyKrype B y[Iu[oIIflpHoM

rIflTHe, B KaXAoM MaIHI,TTHoM XoIIMe TeKyT ToKII BCTpeqHbIX UaUparneUufr' BelrqUua rora

B oTEeIrbHoM roKoBoM 3rleMeHre g 6olrufiHcrBe clyqaeB He npeBocxogur 1010 A, a cpeg-

HI,Ie ruorHocrH roKa B Hux cocraBflrlor 300-500 A/xu2 '
Beltr.IuHa rrrrorHocrr{ ToKa B aKTr{BHbrx I{ HeBo3MyuleHHbIx o6rlacrflx B cpeEHeM BbIIIre

B Tex Mecrax, rEe MarHI{THoe floJre cr{Jlbnee. Cpeguaa BeJII{qI4Ha rIJIorHocrI'I ToKa IIpI{ IIaH-

uofi HaUpRXeHHoCTLI no;Is npaKTlIqeCK[ He saBVCtu,'I oT pa3MepoB 91 C\ailt4w sBonrcUull aKTllB-

Uofi o6naCrr,r. IlpU reX Xe 3HarIeHIlfX Ha[pflXeHHoCTIl nolrq tuIoTHoCTb ToKa B aKTI{BHbIX

o6naCrsX CrICTeMaTlIqeCKlI BbII[e 11o CpaBHeHI'Irc C HeBo3MyuIeHHbIME o6[aCTtrM11'

Kar s aKTI{BHbIX, TaK 11 B HeBo3MyIUeHHbIX o611agTfix Cr1oCo6HoCTb reuepaqg4 ToKa

(uoruocrr roKa, orgeceHHaf K e,qr{H[ue Ha[pflxeHHocrl4 Ilonfi) O$Qerruanee B cJIa6bIx

rroJrflx. le'epauux roKa B cyurecrBeHnoi rvrepe cBfl3aHa c ge$oprvrauuefi ptaruurnoro lrojrfl

ErrXergA*U IUIa3Mbt, n 6olee CrulbHble 11OIIfl B treUrUrefi CTSIIgHU nOEBepXeHbI TaKllM BO3-

*yur""r"r. Eolee u[sroe 3gaqeHle IurorHocrll ToKa B HeBo3MyIueHHofi o6racru' Bo3Mox-

HO' OTPAXAET TOt QAXT, IITO ABI,IXEHIIff IIIIA3MbI 3EECb MEHEE IIHTEHC}IBHbI.

flpr.rnocurra 6naroAapuocrl JI.L Kaprauronofi 3a npeEocraBJIeHI'Ie f/o-uafiurogeuufi aa

27.0t.1989 r., a rarcxe H.H. [lessxuuoft u FLK. Kosanr 3a roMoulb B IIoEroroBKe crarbh

K flEqATI,I.

Hor6pr, 1990 r.
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A}TTIAMIMA CHCTEMbI APOIIHbIX BONOKOH,
B pA3BHBAI0qEfrC' AKTT,IBHOfl OEIACTI,I

JI.f.I(apraurona

-, I4ccnegoralacb AID{aMuKa cllcreMbl aporIHEIx BoJIoI(oH rro r{3MepeHHrM JryqeBEIx cKopocrefl B ,Ir,rHauI/o. O6uapyxenrl HoBbIe 3aKouoMeprocrt B xapaKTepe cBr3r{ IrpoueccoB BcruIEIBaBuf, Man{}rrlr6lx apoK,
EBuxeHr{r BeulecrBa BIIonb Hrrx, pa3Br{rl{f, noxpuauuft rI Bcrrbl[reK:

1) na6nrcgarotca rax xpaxoBpeMeuHrre (2-10 uns), TaK H flpo[oflxurerlrHLre (30-60 rr,16r) nynr"cauur flyqeBblx cxopocrefi; 2) otueuaercx Heroropaf, crnxpoHHocm B rrpoAorrxr.rrerr6gbrx r{ HepeEKoKparKoBpeMeHHLIx t.r3MeHeglxx cxopocreft a oiHosaHl.Isx I{ Bepurr{He KaK or[enbHf,rx Borro1oH, TaK r4Bceft cficreMbl B IrenoM; 3) carvrte ctulbrrrle rone6aHus flpo]rcxoA.rlT B Tex BoJrokHax, Kolrp.re fiprrMbrKa-Ior K yqacrKaM Har6olee I{HTeHcIlBHoro pa3BIrrI{, Marr{r{rHblx nonefi; 4) KparKoBpeMeHHbIe nyJrbcau[ucoB[aAaIOT IIO BpeMeHx c orAeJIbHEIMI'I flOflpqafltlrMrr._]ilIr{ BcnLrrrrKarrau, a npogolxr{TelbHbre - c I]epu-oAaMI'I y9ituleHil' oTI{x .gnneuufi, c noBbIIIIeHrIeM o6ruefi sproctr 6norxyaor, a raKxe c npuocraaoBr<aMu
B OTHOCI{Te'IbHOM CMeIIIeHUI{ nxAnpyrcIllero }l xBocroBoro flrreH, noBrop.trroug{xc, qepe3 KaxAbI6 1,5 q,

DYNAMICS OFARCHFILAMENTS sYsrEM IN GROWING ACTIVE REGION, by L.G. Kartashova.The dynamics of arch filaments system was studied by meansof a"-ri". :'ur velocities measurements.Some new regularities in 
-the 

interacting processes of magnetic r;"h;: ;;";a;g, mass motions along thearches,_the development of flares and brightenings:
l\ both the short-term (2*10 min), andlhe long-term (30-60 min) pulsations of radial velocities

are. obberved; 2) -rong-term and short-ierm pulsationJ are obserbed ,on,"il,n"r- ooiil-.;;;;;;f.;;;il;,
and as the top of individual filaments, so in tire wholc system si-rrt"r"."riv;"3) ttre stionjesih;;ilil;,of radial velocity are observed in those arch filaments, that lay in the regions with most rapid magneticflields development; 4) short-term velocity pulsations are connected with individual brightening or flaresand, long-term pnes - with the friquency peiiods of these phenome;"; iir; l;;r""re of the mean flooculedbrightening and the graps between leader and fo,[ower sports moving apait.

!5r' uzyuenufl IIpupoEbI corner{Hofr aKTuBnocrrr Bce 6onbruee 3naqenre rrp[o6peraer 3Ha-
fiI'Ie IIpOqeCCOB' IIpOIICXOAflUIIIX flelOCpeECTBeHHo B OTAeII6H6IX MarHr.rTHbrX apKax r,r rreTJrffX
aKTXBHOfr O6[acrn. Offra ug saxHefiilfix [po6neM cocrolrr B r,rccrre,qoBarr, *Upaarapu-rru-
ITMOCBfl3I4 IlpoqeccoB BcrIJlbIBafII,I.E apOK, ABI{XeHI,IA BeruecrBa BAorIb Hr{x I1 pa3BUTIr.S BCTIbI-
IueK I4 uoffpqaHufr B ocHoBarllltrx 3rl{x o6paronaHufi. Oco6rrfr [HTepec flpe[craBrrrer Haqiurb-nufi nepuog pa3Burr.rtr aKTr{Brrofi o6nacru, Kor,qa B xporrrocsepe nu6rriuarr, arrraru upo-qHbrx BoloKon (AFS), coeA[Hflrorqux Mex[y co6ofi nr.rgep 

-, 
*ro.rouoa rrrrrro, a raKxe

[pr'rMbrKaroruue K Hr,rM snorcrcynnr (cna., Haupr.rrvrep, p[c. l).karc r.r3BecrHo tl_4] , [,,ff apoq-
HbIX BOJIOKOH XAPAKTEPHbI CTEKAHI{C BCIIIECTBA OT BEPlulrHbI BOJIOKHA K ErO OCHOBA HU'{M \I
oAHoBpeMeHHo rIoEbeM Bcefi aPKI'I co cKopocrblo 1-10 xnr/c. Cropocu orycKaguf, BerrlecrBa
Ha Korruax apKr{ o6brqflo 10-50 rrr/c. paHee Hapil.r 6uro roKa3a;o p,4i,qro Merqynepe_
MeuIeHI{eM apoK B BepTI,IKaJIbHOM Ha[paBrreHrur LI AB]rxeHr,IeM BeUIeCTBa BEOTIb I,IX OCU LIMeer-c' Tecllaf cB83b. B qacrHocrl{, B MoMeHT BcIIbnueK u rorpvaHufr Ha6rlogaercr cKaqKoo6-
pa3Hoe yMeHbIUeHI{e CKOpOCTI,I O[ycKaHr.rrr B ocHoBaHI{ffX BOTTOKOH IIpI,I yBerl,IqeHlrla cKopo-
crI'I IIoA]eMa Bcero BorIoKHa. HepeEKo cKopocrb olycKanlrfi BeruecrBa Ha oAHoM y3 KoHrIoB
BoJIoKHa flpu6Jl}Ixaercff K Hynlo' ]IEorEa onycKanl,Ie ra3a 3gecb cMegffercf, ero flo,qbeMoM.
3rt't xaparrepnble I'I3MeHeHI'Ifl cl(opocrefr B apoqnbrx BorroKnax co BpeMeHeM, Bo3MoxHo,
ffBrlflIorcfl crIe,[cTBrIeM nepfio[fiqecKl'Ix [ocry[neHnfi n aprcy rloroKa [o,(Hl{Maloqeroctr ra3a,
KoMrleflcl'Ipypuero BpeMeHaMI'I floroK BeulecrBa, creKalolqero K ee ocHoraHzxru [4] .

3gecl Hauu ug]tr9afiTcfi.,qBI,IxeflI{, B cucreMe apoqnblx BorroKon rra flporaxet1ilil 4,5 q
HaonloAeHufi IIo I'I3MeperI]If M orllocl{rerrbnbrx cKopocref B cfleKTpantgoft nllHrul I/o. Iuauroe
BHI'IMafllIe yAeJl-flerc8 BbIffBJrerII{P aHarlor[fi R A,I,IHaMI,IKe pa3rrr{rlflbrx BorroKon cuctenabr, caa-
3H xapaKTepHblx oco6eHHocrefi ABI'IxeHI,rfl apoK Lr BeulecrBa B[orrb HI{x He rorrbKo co Bcflbrru-
KaMn H no'rpqaflusMvI' Ho vt c Pa3B!ITI4eM rpyflIrbt flflTen B IIenoM. llonyveHnnte pe3yJIbTaTbI
He IIpOTI'IBOpeqaT BbIBOAaM, I'I3IIOXOI{HITIM BITIUIe, }I AaIOT OCHOBaHLIe CqI{TaIb, IITO HepaBEO-
MepHocrr'r BflpouecceBcrrrlbrBaHr.rflMarHr{THbrxloJrei (Hanpurraep, [5, 6] ) npoaarrarcrca a
AI'IflaMI{Ke MarHI{THbIX apOK I'I MOryT r,IrpaTb cyrqecTBeHHyIO ponb B pa3Bl'trl,r[ Bcrlbr[reK.
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l. Ha6noteunr n o6pa6orra

Ha6nrcAenur 6rrnu nponeA,enbr Ha BHesarMeHHoM Koponorpatfe (KI'2) Kpuntcxofi ac-

rpoQnsuuecroft o6cepnaropwu 26 aBrycra 1989 r. .Il,nanaerp nao6paxenua ConHIra paseH

t8O-r',,rrta. Cnexrporparranarr isn*ranncb B o6lracrla ltuttt4lt Ho c guctepcuefi 1,08 rurrur/& Oaso-

BpeMeHHo co crreKrpoM QororpaQr,rpoB,rlrocb n:o6paxenue Consqa Ha uIeJIE cuexrporpa0a
uepes .I/o-Quntrp. Cnegyer orMerr.rrb, uro l/o-HII<D flpoflycKalr 3HawITeJIbI{oe KorrqecrBo
cBeTa B KoHTr.rHyyMe BBr{Ey qacT[qHoro BbrxoAa I{3 cTpol Ilorlfipol4A'oB. CnerrporpaMMbl cHI{'

Mir[]rcb uo gceii AJruHe BorIoKoH c [poMe)Kyrrou 2-5" rlyreM cKaHI'IpoBaIIlIa uso6paxeHlaa

AFS sa uleJrr{ cfleKTporpa$a. Creprra oAHoft cepuu cleKrporpaMM Erl;finacb uprrvlepHo 30 c.

I,IHrepraa MexA/ 6nuxafiumuu cepufivtt4 6rrn or oEnofi Ao HecKorIbKI,Ix MuHyr. Ognaro cny-
qaJrlrcb flepepbrBbr s ua6rrogeru{fix Ao 20 rwrn. O6uree BpeMfi ua6lrcA,eunfi cocraBl'Iflo

c 5h,8 go 10ft,2 UT.
llccnegyervrar aKTlrBHafl ooflacrb HaxoAHJracb HeEarIeKo or IIeHrpa Axcra colslla (811,

225) .IIpn oroM apoqHbre BoIroKHa pacnoJrariuficb iloqrl{ rIoA [pflMbIM yrnoM K HarlpaBJre'

Hr,rp fla rIeHTp Ar.rcKa. .[4s Eeranrnoro lIccJIeAoBaH?Ifl 6unr alr6panu nau6oree rIerKI'Ie Ia

AoJrrOXr,rByr[Ue apoqHble BoIIOKHa $tunofi 15-40" E [olepeuHblM pa3MepOu ^8-4"(pnc'
l,a, 6).

I,Isrvrepennr nyueaofi cKopocrlr rIpoBoALInI{cb Ha Kogqax I,I B Beplrrl{Hax aoloroH. Cro-
pocrb B Beprur,rne BorroKna orHocrfiacb.K EBI,IxeHxIo acefi apxu. Benuqulra nyveeofi cKopocrl'I

olpegenflnacb tro cABr{ry uenTpa rffxecrl{ Konrypa rrvrturt I/o a uolorne ornoc}ITerlbno ce-

p.gnnu Ho s cocegwx yalacTKax HeBo3Myulegnofi xpouoc$eplr. I4suepegl'If cABllroB JII'('

Huti. gefiutwcb Br.rsyarrbHo Ha KoopEr.IHaTrIo-I,I3MepI{TeJIbHoM npn6ope Mup-12' CpeEHeKBatrpa'

TlrqHafl ounI6rca o[peEeIIeHI,Ifl cI(opocTLI cocTaBIIffJIa oolrqHO tO,2-0,6 xrrr/c u peA,ICo oKo-

no I rr,r/c.
Apounue BorroKga, KaK r{3Becrno, Moryr rlcqe3arb I,I rlorBrlflTbcfl BHoBb Il-41 , flplrqeM

BpeMeHaM[ llcrle3aer He Bce BorroKno, a.Tor t4ntlr gpyroft ero Koneu. HHorga fia ilccile[y'
eMbre c1pyKTypbr HaKrraA,brBarcrcf, Apyr[e KopoTKoxI,IByrcuIHe o6pasooaHua. [Io nepeuuc-

JrerrgbrM, a raKxe 11o ApyrlrM, rucro rexnr,rqecKr{M [prqHHaM [3MepeHI{x crcopocreft B apKax

20,,
I-J-J

Pxc. 1. Scrngrr aKTuBHofi o6nactu B ueHTpe

ntatutr Ha Anfl AByx MoMeHToB BpeMeHlI
26.08.1989 r.

c - rrepBblfi MoMeHr na6nroAennfi, stao uf;
6 - npu6nngurerlbHo E cepe,u,HHe nepxotra
BpeMeHH na6nroaenuli, 8nA1w. ApouHble Bo'
noxHa o6seAeEbI curoruHoft nunnefi, narna
3aqepqerrbr, $noxxynlr 3arxrpnxoBaHbl. IIIrpn-
xogofi nnHnefi HaBeceH KoHTyp rlu,qepa B KoH-
qe xa6mogenuft, a tarxe Kouryp rxonr o6pa-
3oBaBuerocq nxrHa (gnofixas crpenxa)
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He 6bI[I,t HenpepbIBHbrMH; KpoMe roro, B pa3nbre rrepl{oAbr BpeMeHLt qacrora r.r3Mepen[ii 6br-
Jra 3aBe[oMo paenuuHoi.

.fta roro qro6u cocraBl,Irb apeAcraBrrenr{e o xapaKTepe pa3Br,rrl{r rpy[[br, 6ruu nporege-
HbI I'I3MepeHI'Ix uloulagei nn[epa I{ xBocroBoro n.ETHa, a raKxe paccromulfi Mexgy UeHTpa-
MI{ flrrefl. C orofi 4erlblo MbI Boc[orlb3oBilrlucn Ho$unbMoM, cHflTbrM co uerrr{ c[eKTporpa-
$a.

2. Peeynrraru

2.1. Paseurue epynnil nfrteH, AFS, finorcrcynoa u acnbtueK

I'lccnegyeuaa rpymla B BIIAe HecKoJIbKux MeJIKr,Ix rrflTeH r,r uop cyurecrBoBaJra rrecKoJrbKo
gHeft. B flepuoE c 26 to 27 aarycra s Hefi Ha6rmgarrcs Kpyrofi pocr pa3MepoB nrren. flno-
IIlaEb rpyflflbl yBerluu{flacb 3a gro BpeMfl c 47 go 186 rra.g.u. [7]. Yaenuuenr{e rrlroua[x rpo-
r,r3orrfio B ocHoBHoM 3a cqer pocra rrr.rAr{pyrcuero nrrna (puc. 2).3a BpeMf, na6lmgeHrfi,
tro HaIrrI{M oqeHxailt, Bblpoclrta o6a ocnosurrx rlfrfia, rtpuqeM rrlrAep poc a 2 pasa 6gcrpee,
qeM xBocroBoe rrtrTHo (puc. 3), irnoulaEr rrr{Eepa yBeflF{r,rrracb rrp}rMepHo n 2,5 pasa, a nao-
ulaAb xBocroBoro trrrna - rlrlrub a 1,3 pasa, qro He [porr.rBopeqr.rr rrpr.IBeEenrrbru nrrure eoro-
c$epHrnvr EaHHrIM. C yaenuueHreM IUIo[IaAr.I lr{Eep pa3pacrilrrctr npel{MyrrlecrBerrgo B oAHoM
HarlpaBrreflur{ (crra. puc. l, a).

cornacgo puc, 4, paccrornfie Mexgy rr]r,qepoM ]r xBocroBbrM trtrTHoM (ffruHa rpynntr)
Bblpoclo nplt6rroutelbrlo Ha 8'furo cocraBJrser 17% ero [epBonaqarrbHofi senu.[{Hu. Pag-
Br,rrlle aKTrrBHoi o6nacrr [po?rcxogr{ao HepaBHoMepEo.

PasgauxeHue-[I{Aepa }I xBocroBoro trflTfia BpeMs or BpeMenr,r ro [p]rocranaBrr,IBarrocb
(c*.- 6h ,r w7h ,7 rapttc.4),rosauegnxnocr (crur. ^gfr ,3-nu prc.4),8 pe3yJrbrare 3aB1rcu-
MOCTb tr[I'IHbI rpyflIlbl oT BpeMeHII [MeeT CTyIIeflVarufi xaparcrep, Ha sroft sasHcr.Ir\4ocTl,r Mox-
Ho BbrAerrr{Tr rpn "ctyueHbKr,r" (crvr, I-III Ha pilc, 4), rcoroprre floBTopflrorcfl rrpr,rMepgo
vepes 1,5 q u fipfixoryTcfl Ha cnegyrou[e flpoMexyrKu BpeMeHH: 5n,g-6h,5 (I)-; 7h3-
8" ,2 (ll\; 9n ,l -9n ,6 (III) . Cornacno plrc. 4, yrasanHrre r.ffirepBirrrbr BpeMeHr{ coorBercrBy-
IoT [ep]IolaM nau6olrruefr ffpKocrrl Qnorrynoa (I, II) u HeKoToporo yqaulegr,rf, Bcubu11err-
fiblx floflpqaHun (I-il). Kponae roro, Bce neperu6rr na xplraoft Ha pr{c. 4. npru}tuzwrerrbgo
coB[aEalor no BpeMeHI,I c orEerIbHbrMI,I BcrIbrIuKaMu. Enngrcue BbrBoEbI orHocI,ITeJIbHo cBff3rr
BcrlbrrrreK c EBr,rxenlrflMt4 rrfrTer 6ruru c4enarbr, HalpuMep , s 17 -91 .

B xporvrocSepe Ha6lrcganucr crpyKTypbr, Tr{fl[qnbre A]rfl Mecr BcrrrrbrBarr]rtr HoBoro Mar-
HI'ITHoro noroKa. 3ro Ase qeloqKl{ Srorcrymnux y3eJrKoB, rrpr,rMbrKaloq}rx K lr.rEr.{pyrcue-
My r'r xBocroBoMy flfrflaM [por[Bo[ofloxHbrx florrfipHocrefi u AFS (crrr, pl.rc: l, a, 6) .

Olorrcyntt 6trru cnagara cra6rruu, Ho co BpeMeHeM 3aMerno paspoCnucu. Bo Snorrcynr-
HbIx Ue[oqKax flpolrcxoAl.Ifi]I qacrbre floflpqanr,ra, xapaKTepnbre gla paHHei crap.w4 pa3Br{Tr.rg
arctltrHofi o6lacrr [II] , Heroropble I{3 HI{x Moxno rnaccusr.rqupoBarb KaK BcflbrrrrKr,r MouI-
rlocrblo go 6alna 12. Surqentpbr Bcex BcrlbrrrreK, 3a lrcKJrrorleaneu ogHofi acurru116u 6alra
sn, naxogrurucr a o6[acru nau1onee {pKoro Srorryna, fipr,rMbrKarouero K fir.rAepy. Kporvre
Toro, B ororu $noxryfle pa3Br..Hocb MeflKoe aflTHo pa3MepoM.^4" (crur. gaofinylo crperrr(y
Ha pI'Ic. 1, a). Ha Ilo{umrporpaMMax oflo rrorBr.rfiocb oKorro 6ft ,8, r.e. nocJre rrepBoro cKaq-
Ka R_ pa3Br{Tl[r arrusrofi o6nacur (crra. 6" ,5 na puc.4) , a sarena Hcr{e3iro B neprroA c 7h ,5
no 810.

Crctervra apoqublx BoloKoH cocroflrla B flarrare nalnwgenuh r.I3 rrerblpex BorroKor, Irofioxe-
HrIe flpoAonbHofi ocu Koropbrx oroxAecrBrrflrrocb or Kagpa K Kagpy croqnocrbro +l-1,5"s
reqeHlre Errr.rrerrbfroro BpeMeHfl (cv, 1-4 fia puc, l, a). co BpeMerreM crpyKrypa AFS Hec-
KorIbKo I{3MeHLIJIacb. Bvrecro Kpylnoro qerKoro BoJIoKHa I nonzunuct6oreevenxuerr Me-
flee KorlTpacrHble BoroKfia 5 u 6 (crvr. prac. l, a, 6), qro, Bo3MoxHo, cBfl3ano c 3aBepIxeHLIeM
6ypnoro pocra rloflfl n]Iflepa B ocnoBar]rr.r BoJroK[a 4 u c nepevreulenr,reM $poHm pa3Br,rrr,rfl

Earrbrrre r rolorHy 3.
B crpyrctype IIccJIeAyeMbIx-apoqnrrx BorroKorr [pocMarpr.{Barrucb BpeMenaMr/r BorroKnr{-

crrre o6pasoBauufi. c nolepeqnblM pa3MepoM [opsAKa 1t', ogflaro oH[I, KaK upanlulo, He o6-
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Puc. 3. I,IgrvreneH[e co BpeMeHeM rtlroula[H S a ruagparHux yrnoBrlx ceKyHEax nntrIrpynuero (W) nxao'
croBoro (f,) nsreH

Puc.4. I,lgueneHr.te co BpeMeHeM Anr{rr6l rpynnbr fltreH
-L - paccrof,Hle Mexqqy rleHTpaMH Jn{Al{pyrcurero rr xBocroBoro rrrreu B yrrroBblx cexynnax; I, II,

III - nepno4ur npuocraHoBot< E pa3ABr{)KeHuu rtu,q,epa H xrocroBoro nxtna, IllrpuxaMu Ha ocn a6sqncc
o?MerleHbr MoMeHTbt ltarcurraalrtloft $alrr ncnarrueK: r(oporKue r[Tpr{xn - cy6rcnrrurx!,t,,4nurrrrbre -
BcnbluKr,t 6anna 1, rouKlte - BcnbrrrrKu Msnofi.EpKocrn(/), tonctue - noprvranrnoft fipKocru (z), Or-
pe3KaMH [paMbrx, lapa[JrenbHbrMr.r ocu a6cqncc, orMeqeHbl rrepuoAbl nara6onuueft rpKocru Snorrynoa
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HapyxrrBaJrr,r oluyrr.rMbrx pa3rtfiqufi B cKopocrflx. peaffisoe flpocrpancrBennoe pa3peuregr,re
Ha clleKTporpaMMax 6rrro tarru, uro ycrofivrBoe oroxgecrBJrerrrre or KaApa K Katrpy Ae-
ralefi c floflepeqnl,IKoM Meuee 2" 6ttno [paKTr{rlecKr,r HeBo3MoxHo. (Xapaxrep H3MeHeHr.Iff

uonepewrofr crpyKrypbr apoqnbrx BoJroKoH l,t BonoKoHeU r,t3yrraflcfl HaMr,r panee 112-141 .)
.[alee cnegyer [oguepKHyrb ror Qart, uro pa3rrr,rqnbre BorroKna Haxo,qr,rJrucb s o6rtact14

MarHI,ITtlbIx uonefi cyuecrBeHHo HeoEHrraKoBofi IInteEcI,IsHocTri, a r]raBHoe, pa:nofi crerreHr,I
HecTaIIlIoHapHocTI4. Tarc, aonorcHo ,l npunaurano ooolrMll KoHUaMlr K IIe[ogKaM Slorcryrt-
HbIx y3erIKoB, a BoJloKHa 1, 3 w 4 fipuneriul,I oAHr,rM KoHrIoM r( cJra6o pacryrqeMy xBocroBo-
My nflTrly. [Ipoturouoroxnbre KoHUbr 3TLrx o6pa3ooanufi naxogurlt4cb B Mecrax 6ncrpux
ttsl4eHeflrfi MarI{I,ITHbIx nolefr u c}rrrbHbrx uoapuaHri. B ocnosaHr,ur BoJroKHa 2 u 1nusro
K ocHoBaH}lIo BoiIoKHa .l paawutocr MeJIKoe fl.trTrlo, o rreM yxe 6rIno crcagaHo Bbrrlre. Bonor-
sa 3 w 4 npurvruxan:a r 6ucrpo pa3Br,rBarouewcfl. rm1epy, [pmreM, Korga rrlrouagb [flrna
6rrna eure Milra, K IIeMy npr4MbrKirJro roJrbKo BonoKHo 4 (cv. puc. l, a, d).Co ripenaenevr

Sponr pacflpocrpaneHr,rfl noJrf, rrr{Aepa Aocrrr ocrroBaar,rfl soloxna 3.

2.2. Ilyuesue cKopocrn B apormbrx BoJroKHax

Kpunrte H3MeHerIlItr co BpeMe[eM flyqeBbrx cropocrefi B ocr{oBaHr,rflx rr Bepil-r]raax r,rccle-
AyeMbIx BoJIoKoH rIpLIBeAeEbr Ha plrc. 5, a-e. Cornacno [oKa3aHHbrM 3aBr,rcr,rMocrtrM, B oc-
HoBaHr.rflx BorIoKoH ra6fiogaerca o[ycKaHI,Ie BeulecrBa, 3a r,rcKJlpqeflI,IeM Tgx peAKI4x crlfra-
eB, KOrAa OflycKalll{e cMeHffJlocb HeIIpoAonx[TeIrbHbrM IroEbeMoM B cBf3r,r c HeKoTopbrMr,r
BcrlbrrrJKaMr.r 13, 41 . B aepumHax apoK flpo?rcxo,q]rr rroAbeM, xorfl HepeAKo r,t3MeHeHr,rfl cKo-
pocrefi B 3TI,IX rol{Kax Hoc.ET xapaKrep rone6anuft orcono [oqrr.r HyleBoro snauefllrr (puc.
5, a, e). B.rlenou cKopocrll B ocHoBaI{I,Iflx BorIoKoH I,I3MeH.EIorcfi B EIarIa3oHe or +70,qo

-40 rrr,r/c, a B Bepurllrax - or +10 go -30 rnr/c. Paccrvrorpunr orr.r t3MeneHr.ra nogpo6no.
Kaxgaa r,r3 Kpr,rBbrx Ha pr.rc. 5, a-e lpeEcraBrrfler co6oft HerrpepbrBHyro uetrb nyn-rcaqufi

cKopocrr.r pasruvHoft Err,rreJrbHocrlr r.r aMnnl.rrygrr. B re rreplro,qbr BpeMeHr,r (- c 7\7 Ao
9\7) , rcorga r.r3Meper[f, trpoBoflr.mr{cb c qacrorofi -1 pas B M?rnyry, Ha 3rltx Kpr.rBbrx ri,roxHo
npocleryTb KparKoBpeMenHbre cKaqKl.r cxopocrefi KaK B ocnoBanufrx, TaK [r B Bepur,rnax
apoK AJIHTerIbHocrbIo 2-lO vnn. Kparroapeuennbre H3MeneHr,rff cKopocrei r apouHux ao-
JIoKHax, Bo3MoxHo, flBrlflIorcfl orpaxenr{eM S-ultnyrnrrx xonebanIafi n aruocSepe Conrqa.
O4ttouperuerfio c KparKoBpeMennbrMr,r xone6asusulr flporrcxogar raKxe r,r lpogoJrxr,rreJrb-
flble I,I3MeHeHI,Itr cKopocreft co apevreHeu, .[,uureutHocrb raKr,rx nyntcaqrfr cocrasnser 30-
60 rr,rus. Haudonee qerKo onu Bbrpaxerbr B ocnoBafiuflx BoJroKoH (pr.rc.5, a-e).HaKpr.rBbrx
Anfl BepIrrI4H apoK rlpogolxl,ITerlbnbre role6anru cxopocrefr Bbrpaxenbr cna6o unlr He [poc-
MaTpr,rBarcTcfl coBceM,

Ananorn,Inrre KparKoBpeMennbre I{ flpoAonx[TeJrbnbre [3Menefl]rfl co BpeMeHeM, KaK rr3-
Becrno [11] , nperepleBaror flpKocrb Qnorcryloa B MoJroAbrx aKrr.rBnbrx o6nacrrx.

B sonorgax 1-3, xoropnre [puMbrKalor K ]nlacrKana Hau6otee r,rHTeHcLIBHoro pa3BLITI,Ifl
MarIrllTHbIx nonefi (ctt. pttc. l, a, 6) , tpogoJrxr4TeJrbHbre rryJrbcaur{Lr [pocrexr,rBaK]Tcfl, Bo3-
MoxHo, 6oree orqeur,rro (crvr. puc. 5, 6; 3W Ha puc. 5, e; lE Ha pr,rc. 5, a), uetr B Apyrlrx
aprax (cnr. puc. 5, d, e). Oco6o cle4yer yroMflfiyrb o rone6anusx cropocreft B 3ana4fioM
ocfloBarll{I{ BorIoKrIa 3,' roropoe Haxo[I{rlocb Ha fracTKe 6ypnoro pa3Br.rTr,rff MarHr,rTfroro [o-

sroro KoE[a BoJIoKHa (- c 7\5), B HeM Ha6arcgaffrcr Han6oree crrJrbrrbre s AFS ,qrrE [aHHo-
ro rteplloAa BpeMeHI,I KaK flpogonxr,ITerlbHbre, TaK r,r KparKoBpeMerrrrbre uynrcaqura (crvr.
314napuc.5, e). Aunnuryga rore6aHru cKopocrefi 4oculrala 60 rvr/c.

.[aaee caegyer o6parnrr BH]rMaHr,re Ha HeKoropoe cxo[crBo Kpr,rBbrx Ha puc. 5, a-e
,qrf, nporllBofloflo>rnblx ocnosaHl,Ifi orAerrbnbrx BoJroKoH, a raKxe [nr{ coceAnr,Ix apoK.

Har,r6onee f,pKIlM IIpLIMepoM cl,IfixpoHnoro r43Melrenl,Iff cxopocrefi B octroBaHllffx lI Bepruu-
flax KaK or4erlbHbrx BorIoKoH, TaK H IIecKoJIbKlIx coce4nl{x apoK EBJIferc.s proulHrtfi cra-
qoK cKopocrefr s AFS B MoMeHT flepBoro cKaqKa B pa3ABuxeqwn lvupyrcr.uero u xBocro-
Boro flflreH (cr"r.6]5 flapwc.4 una prrc. 5, a-e). S 3roBpeMffflpor.r3orruope3KoeyMenb-
UIeHI{e cKopocTl{ olycKaHr{fl B ocHoBaHltax Bcex apoqHblx BoIIoKoH; MecTaMr,I olycKaHl,Ie



cMeflI{JIOCb r10[beM0M. 0g,HonperraeHHo c 3TLiM Ha6rmAarocr yBen].lqeHlle cKopocrl,I Ilo[be-
Ma apoK. .Ilassoe co6trrue B ErrHaMr,rKe scefi AFS cofipoBoxAanocr He6omurofi scnrtuxofr
B ocnoBanuflx BorIoKHa 2; no4po6uee o refi 6yger paccxa3ano HI,Ixe.

flocle onlrcaHHoro co6url{fl B rlepuoA BpeMeHI4 c7\5 rc 10n,0n ocuoBa}Mf,xapoqHblx
BoJroKoH ga6lrcEaloct B ocHoBHoM rlo ABa MaKCI{MyMa npogoJlxl,treJlbnblx nylrcaqrfr
(crtr. prac. 5, a-6, e). B ocaonanr.rfx BorroKon 1-3 (npururbrKalolusx K y{acrKaM Hau6onee

r{Hrencr4Bnoro pa3Br.rrrrfi Marnr,rrHbrx norelr) MaKcLIMyMbr rlpo[olxlrrerlbnblx uylrcaqufi
lepeKpbrBarcTcfl MexAy co6oft tt [p]IxoAflrcfl Ha ltepltoAbl "cryleaeK" Ha xpunofi pocra

Ntv1br aKruagofi o6lacu,t Ha puc, 4 I,t coorsercrBenno coBrta[alor c rlep]IoAaMu fIaIrIeHI'Iff
BcnbrueqHbrx uorpuauufr tt Han6Olrurei xprocru $nomynoa (crvr, lE Ha pltc, 5, A; puc,
5,6; 31il Ha pr.rc. 5, e). B Apyrlrx BorroKnax (5, 6) npogoflxr{rerlbnble nyrlbcaq}Il4 HeqerKI{

r4 coBflagegr{e MaKcr.rMyMoB gTr,rx nyntcaqufi c BbrueyfioMfiHyrblMl,I [ep]Io[aMI,I B pa3BI'ITII'I

arcrfisHofr o6lacrn Bbrpaxeno cna6o. Har6oree yBepenHo AaHHoe coBna[eHHe Ha.6nrcEaercfl

4rrfl rrepBoro MaKcr{MyMa [poAonxOITeJIblIbIx Kone6aflLlfr B BoJIoKHax 5 u 6 (-7h,9 aa- puc.
5, d, e) n, Bo3MoxHo, EJIff rlocrleAflero MaKcI'tMyMa B ocnoBaHllfix BorIoKHa 5 (^9':1 Ha

puc. 5, d).
B page BorroKoa (2-4 u 6) uo xpaftHefi rvlepe HeKoropbre MaKcLIMyMbI npoAonxurellbHblx

nynrcaqufr flpocJrexuBarorcfl oAHoBpeMer{Ho s o6o[x ocuoBaHfiflx apKH,,_trp]I 3roM oHLI coBna-

A?ror no BpeMeHr.t c ro.rtHocrbro npr*epro tlO rulrs (cr,a. puc. 5, 6 (810); puc. 5, e (f,A,
9\2); puc.5,e (6\,6n7); puc.5,e Qng)).Bcocegsux apoqHbrx BorroKnax Bo3Moxnbr
orsocnienrHo He6onrulre pua*o*gatr, , Quru* rcone6anufr. Tarc, r rreprloA c lh,S to t0h,5

MaKcr{MyMbr fipogoJ]xr{Terbnbrx nymcaqufi B ocHoBaH}IEx BoJIoKoH I vt 2, [o-BI,IEHMoMy,

3a[a3AbIBaIoT na 20 wutt no ornoruenr,rlo K MaKcLIMyMaM aHaJIor[qHbIx flyrlbcallufi B BorIoKIIe
3 (cr'r. lE na puc, 5 , a; 2E Ha pl{c. 5 , 6 n 31il na puc. 5, e) .

B ocHosaHusx r.r Beprur,rHe KaxAoro r,r3 BoJroKorr BpeMeHaMlI flpoucxoAffT cI.IHxpoHHbIe

KparKoBpeMennbre nynbcaqun (crvr., Ha[pI,IMep, puc. 5, 6-2, e), HeKorop],Ie ]r3 rux, Bo3Mox;
Ho, [pocflexr.rBaprcf oAHoBpeMeHHo B HecKo;bKI,Ix BorIoKHax (cvr., nanputrep, ^q9;
8tl; d15; th,t na puc. 5, a-u, d, e) . KpatroapeMerHble role6aHux cropocrefi . B apoqHblx

BorroKgax recrlo cBa3arrtr c prelrqafirultMt,t floffpr{aruflv.u B I{x ocrloBaguffx, Koropble pa3B],1-

BaIOTCfl KaK ge3aBr,ICr.IMO OT BC[brIIIeK, TaK lI BO BpeM.fl BCIIbIIUeIIHOTO [pOUeCCa, IIpI{!IeM He

oAnoBpeMerr[o B pa3nr.rqflbrx rracrflx arcrrasnoi o6[acrll. Bga[N,rocstsr AIIHaMI,IKil apoqnblx

BoJIoKoH c rtoflpqaHltflMll MbI I,I3fIalE paHee [3, 4] , a sAecr paccMaTpl{BaeM 3aBI'IcHMocTb

gauxenufi g AFS rorrbKo or BcrrbrrrreK, [Io srofi nprltlllae Ha oci a6cMcc orMeqerlbl rlullrb
Te MoMeHTbI BpeMeHr,r, Koropble cooTBeTcTByIoT MaKc[MiulHofi Qase BcrIbIIueK a ,4aHEofr

artusnofr o6nacrn, He cosceNr flpaBoMeprlo I{cKarb cBa3b B Ir3MeHeHI,I.sx lr] IeBbD( cxopocrefr
BO BCeX apOqHbD( BOflOKHaX CUCTeMbI lOIrbKO G MOMefITaMLI MaKCI4MilJIbnOfi $aerr ucurt-
urer. Og,Haro orMerr{M Bce xe ror Sarr, qro s6onruuucrBecryqaeB Ha KpI,IBbIx Ha puc.

5, a-e 3Tl,tM MoMeHTaM BpeMeur.r coorBercrByror KparKoBpeMeHHbIe cflaAbl cKopocrefi ony-

eKaflua B ocHoBarrflflx BorIoKoH, a raKxe Bo3pacraur{fl cropocrefr rto4beMa I,IIII4 yMeHbIueHI'Ifl

cropocrefr olycKarrr4rr B Bepurunax aporc. Bcleg 3a Henpo[onlrl4lerlbtlblM yMeHbIueHneM

cKopocrll o[ycKar]rr B ocrloBan]rflx BoJIoKoH [po[cxo,ql{T pe3Koe ee rIoBbIIueHne (crvr.,

Hanpr.rMep, 31il na pwc, 5, 6, a raKxe puc. 5, a, d, e). Ecttw KparKoBpeMeHEbIe crIaAbI cKopo'
r;refi onycrarlllfl B ocnoBaflI{flx BonoKoH cBff3brBarb c flocryluenueu QorocSepnoro Beule'
i-:,rBa B xporvrocsepHbre apKlr [4, 13-15] , ro c rrauleH]reM Bc[brrueK It uorpqanuft turoxso
oxr.rAaTb ycfirIefivfl B cpeAHeM cKopocrlr o[ycKaHLIrI B HLIx, qro KaK 6ulo noragaflo BbIIlIe'

u ,r:a6nrcgaerca.
Orrolocrn flo,qbeMa SorclcQepHoro ra3a B ocaoBanllf, apoK, Bo3Mo.rff{o, Ha6I]I0AanI'Icb

Bo speMff Hau6olee Moulnoro co6r,rrn.s B Ar.rHaM[Ke gcefr AFS, fipo]tcureEulero B MoMeHr

:rcuBoro cKaqKa B pa3Burr{u arcrusHofr o6lacrlr (crur. puc. 4; 6n5), o KoropoM yxe yIroMI'I-

^o5oao 
Bblue. Karc nugHo Ha plrc, 5, a-e, B Ilepfiolr BpeMeHI'I c 6',3 no 6".5 r'Iuen Mecro Ha-

:,i6onee cuarHuft 3a Bce BpeMfl Ha6lroAenufr cKaqoK cxopoctefi B ocnoBaugIflx I{ BeplxxHax
:i1l.o.(, Koroprtfi 6un orMeqen xouuaxrgofr rproii cybacnrtuncofi s ocHt'ganl{rx aoJIoKHa

, rcM. pllc,6). Kporvre 3Toro, KaK yxe roBopr,ilocb, qepe3 -30 rvrus rocrlc BcIIIIITIKII Bo3JIe

,t, r: l
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q,t UT, t
Pttc. 5. Kpnrrre ,I3MeHeH[s co BpeMeHeM n]^reBlrx cKopogtefi Z a aqlrurxax rl ocHogilHlrm( apotrnbtx
DOIIOKOH

a-eiE,ila Borot<oH I (a); 2(A;3 @)i4 (e)i 5 (d) u6 (e) (cr"r.puc. t)i t-4,6 -KprrBbreanrrBep-rttjdf,st; 1E-68 - EJra Doctoqroro ocuoBanrlx aonoKtra; .1W-4W,6W- wr 3ans,qroro-, Itlrpuxoanrrvin
orpe3KaMH xa ocu a6cqncc orMeqeHbr nepHolpl rrpHocraxoBot< B otHocr.rrerrbHoM ABrr)(eHHu nuEepa H xBoc-
ToBoro rlarrra B coorBotcraror c xpnaofi n8 pnc. 4. flpavrrvn, [&parurerrbubrMs ocn opAnHat, orMerregbr
MaKcuMyMbl, a raKx(e MllE]lMyMbI rcp&Ir(oEpeMeHHrrx nynrcaqnfi ct<opocrn. Ocrantnrre o6oguaqexsx !'g
ocn a6cqucc re xe, {to il rr8 pllc. 4

rarlaEHoro KoHua 3Toro BoJIoKfra B UeHTpe rwfilutl 1/o ctalo oTqeT[[Bo flpocMaTpr{Batbcs
He6onbruoe flffTrro (cM. IIBoffHyK] crperrKy Hapuc, l, a). Cosgaercff Brrerrarrrer[e, rrro apK;
2 ucnurana caMbrft Moutnbrii ronrroK (cropocrr B Beprurlne r{3MeHr.rlacb [pHMepHo c -i gt
-30 rrvc/c sa 12 vrt4fi; cM. puc. 5, 6) , xora uoulHrrfr uepenaA cKopocrefi npol.rsoruen raKx{:, Hl

BocrotlHoM KoHt[e BorloKna J (erui. pl1rc. 5, a) n r o6onx ocnoBanr{flx BorroKna 4 (cnn" i:-rrir
5, a).

Hau6onec ,IpKI{ft y3erloK EcnbrrrrKn pa3Br{,rrcfl B 3To BpeMfl Bo3ne 3alagHoro Korqa BorroK
Ha 2 (cr'r. prc.6). B reqenue 1-2 r'rrH (rouHee cKa3arb rpyEro) roflpqaflre pacnpocrparrli
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rlocb IIo ocI.I BorIoKHa, o6pasonau cBerrryrc lerrry rx[pr,rnoit -1" (cu. puc. 6). Cnerirar neH-
ra flpocMarpl'IBarlacb rIpI,IMepHo B TeqeHr.Ie 2 vun. Asanorltqsoe flBrettie, TorrbKo oqegb
cna6o arrpaxenrroe, rroBTopr,mocb B 3ToM xe BoIroKHe Bo BpeMtr BcrrbrrrrKrr , ^4,90 7c*,
pr,tc. 5, 6). MoxHo flpeElro.rroxllTb, rrro paclpocrpagegr,re aoflpqalufr. Bllorrb BorroKga ecrb
orpaxenr,re npoqecca rrogbeMa B apKy QorocQepuoro BerqecrBa [15,4]..[aHnoe flBJrenr,re
I'IMeeT, IIO-BI,IAIIMOMy, CaMOe [pfiMoe OT]IOIIeH]Ie K pa3ABOeH[I.flM BOJIOKOHeU U ap0r{Hblx
BOIIOKOH BO BPEMfl BCIIbIIIICK, I,ICCIIEAOBAHI,IE KOTOPbIX NPOBEEEHO HAMI,I PAHEE [12*141 .

N

Fo w

Pr.rc. 6, Scxtas scnrrurequoro flof,pqaHlls
B ocuoBaHr.rrr BorroKHa 2 (06446W)

Bonoxno H nsrHa o6regeuu cflJroru-
nofi lnnueli. Bcnrlruxa sauepuena. Ctpen-
r(aMr,r yKa3aHbr BorIoKHo I,I fiepBoHaqanb-
urtft yaenox Bc[brrrrKr,r B gToM ocHoBaHHH
BO'IOKHA

20rl
r-J--J

/-[anee o:ruet]IM, qro BoJIoKHo ) noguuwtanocrcocpe4ueicKopocrbro 3_4rcvlc B TeqeHue
Bcero neploga Ha6lrogeuuir (4,5 u). IIo orofr nprur.rHe BpflA rrr.r Moxuo yrBepx4arb, qro Bce
BpeMfl vlbt na6lrc4aalr oEHy I,I TyxeapKy,xorfffloJroxeHr,reBoroxnaua.l/o-Quftrporparvftrax
rIpaKTIIqecKI{ He I,I3MeHf,JIOCr. ocraercs OTKpbrTbrM Borrpoc O ToM, KOrEa flpoucxoE]rrra
cuega Ha6nrcAaeMbrx u I/o aporc Kax s o6flacrr,r Aanfroro BoJIoKHa, TaK r,r, Bo3MoxHo, B Apy-
rl{x BorIoKEax AFS. .fta roro .rro6rr orseu,rrb Ha 3Tor, a raKxe fla pff[ Epyr]rx BorrpocoB,
Bo3I'II4KITII{X B xoAe BbrnoJlnerrr,rfl pa6otu, Heo6xogr.ruu 6olee Aerarlbnbre rccrregoBaH}tfl rro
r,a6r.togenurlr,r c ffo-Sr,rnlrporr,r 6onee BbrcoKoro KaqecrBa r,r [ocJre ycrpanenrtff pflAa rexnlr-
qecKr,rx HecoBepilreHcTB B cacTeMe TeflecKona.

?lTax, ta ocHoBaHI,Ilt Bcero BbrluecKa3aunoro Moxno cAerlarb crreEylouue euaogu: 1) e
IrccneAyeMblx apounbrx BonoKnax na6ruoganrcr Kar( KparKoBpeMennbre (2-10 rnrun), rar<
n upoEoJI)KLIrerIbHbre (30-60 naun) nynrcagur,r flyqeBbrx .cropocrefi; 2) wvena Mecro HeKo-
TOpaf, 0LIHXpOHHOCTb B IIpO,qOlxrTeIrbHbIx r{ HepeEKo KpaTKoBpeMeHHbIx r{3MeHeHI4sX CKO-

pocrefi B ocHoBaHI,Itrx I,I BepIIr,IHe KaK orAerlbHbrx BoJroKoH, TaK I,r sceft cucreNabr B UeJroM;
3) carrue curlbnbre rcore6agus flpo[cxogr,uu B Tex BorroKaax, Koropbre rrpr,rMbrKarru K flacr-
rana salt6ouee I,IHTeHclIBHoro pa3BI4Tr,Ifl MarH[THbrx nonefr; 4) rparrorpeMer{Hbre rrynbcarltil,t
coBlaAaJlu no BpeMeHI{ C OT[enbHbrMl4 ilOflprq.a,d.ufrl|lu utu BcrlbrrrrKaM]I, a [poAoJrxLrTeIIb-
HbIe - c [ep?IoAaMI,I Waluu.enutr gr]tx .fiBJrenr,rfr, c noarnuenuenr o6ulefr .EpKocrr{ Snorrytoa,
a TaKxe c [p[ocTaHoBKaM[ B OTr{OCLITeJIbfTOM CMeUIeH]|i,U ItLt4Iipytouero U xBocToBoro IIfl-
TeH, rroBTopflKlulrrxcfl qepe3 Kax4brd -1,5 v.

Pagafirue arctusuofi o6nacru [poucxoAr,rfio EepaBHoMepHo. B npo4ecce BcnrrbrBanr,rfl Mar-
HI'ITHOTO TIOJIfl BCe apKI,I TO OCTaHaBTII{B[IIrr.ICb, TO CHOBa IIp]IxO[,I1f]Lr4 B EBI,IXeH]Ie, fipuqeM
upu6rusurenbno oAHoBpeMeHHo. " Cotpacenufl" BcflrbrBalouqei crcreutr Martrrrflbrx rpy-
6or so BpeMfl np[ocranoBoK LIx ABI,IxeHlItr MouII,I .EBr,rrbcr npnuunofr BcrrbrureK I,I noflprra-
uuft $lorrynos, Csggr BclbrrrreK c [poqeccaMr.r BclrrrbrBanr.rfl Marnlrrnoro rroJrfl orMerralacb
raKxe r.r Epyruv.ur aBropaMr{ [16-18].

Aarop oueHb 6rarogapen A.H. Ea6r,rHy u H.H. crenanss 3a uerrgbre 3aMeqaglrfl, ,cAerraHubre
xMr,r npu qTeHr{r4 cTaTb}I.

.[era6pr, 1990 r.
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ynK 523.98

BCIIbIIilKI,I HA TI.flTHE 14 MATHI,ITHbIE TIOJIfl. III
A.H. Ba6nH, A.H. Kosanr

I4cc[e[ylorc, MarHuTHbIe norg B ttrrl,I BcnBlrrrKax LI B rlgrtlax, Ha Koroplrx oHI,I pacrloJraraiflrcr. flony-
rbH6I:

a) MarHI,ITHoe noJle Bo Bctrbl[rKax npoAonbHoe, a B rrrTHax, B MecTe BcIrbInIKLt, [peI,IMyuIecTBeHHo
rIO[epetIHoe;

6) HanprxeHnocrl,r MarHuuloro noJrff, r,r3MepeHHble rro 3eeMaHoBcKoMy pacuenneHulo sMl,Icct{oHHLIx
Irlnufi xerega, Harpr{fl Dr i D2, renut D, r,r BogopoEa f/o, Aocruraror gHat{enufi or 1000 [o 3000 fc,
qlo qacTo 3aMeTHo rrpeBocxoar.tT HalpsxeHHocTL MarHr,rTHoro nons, olpeaerleHHylo IIo nu}Iufi!', norIIoIIIe-
Hr,rf, B HrrxerexauleM ItrTHe;

n) rrlarunrnoe noJre Bo BcnbltrrKe, no-BI,IAI{MoMy, I,r3Meg.ferct c srrcotoft MeAJreHHo,

FTARES ABOVE SUNSPOTS AND MAGNETIC FIELDS. lll,by A.N, Babin and A.N. Koval.Wehave
considered the magnetic fields measured in the fluing region and underlying'sunspots for five flares, The
following results ale obtained:

a) the magnetic field in flares in longitudinal but it is mainly transversal in the sunspot of the flare loca-
tion;

b) the magnetic field strongths measured by Zeeman splitting of the emission lines of Fel, D, and D,
NaI, Da HeI and Ho rcach 1000-3000 Gs, that often exceeds the values determined by absorption lines
in underlying sunspot;

c) in a flare the magnetic field appears to change doivly with height, since its values estimated by emis-

sion lines of helium, hydrogen and metal are approximately equal

B Hacrosulee BpeMfl r,rMeercfl He6onburoe KoJruqecrBo flpflMbrx I,I3MepeHI{i MarH[THbIx
rtoirefr (MII) Bo BcflburrKax tro 3eeMaHoBcKoMy pacqerlJleHl{ro 3MI,IcoIoHHbIx TIHHI,Ifr [1-
5] . flolyuaeMbre 6orrbuue 3HaqeHlrf, Halpflxeunocrr4 Maru[ruoro rIoJIff rpyEno o6bflcurrTb

B paMKax HbrHe cyqecrByrourrx [peECTaBnetM[ o sCurrurax, rlogroMy Tpe6yeTcff Aanb-
Eefiuree [3yrreHue Benr{lrr{H r{ crpyKrypbr MII s eMI,Icc}IoHHoM o6beMe BcTIbIIITK}I.

PaHee [5] HaM]r 6brrro Haqaro uccJreEoBaHr{e MfI s EByx Bc[brrrrKax 6alrrra 28 12.08.198 I r.
r 31.07.1988 r. B [ofiyreHr{ flaren c 6-xouQr.rrypau]refi lro gMHccI{oHHbrMrILIHI,If,M xeJle3a,

Harplrfi A lt Dz r,r rerMfl D3. 3gecr Mbr IIpoAOrIxaeM 3TO IICCJIeEOBaHUe.

Ha pnc. I cxerraruqecKr.r flpegcraBrreHa Kaprr{Ha 3eeMauoBcKoro pacrqelrrlenl{fl JII,IHI,Ift no-
rnouleHr,Ifl vt gN,,,/tccnu, xaparrepuayrculafl cTpyKTypy MarHuTHoro floJlff B MecTe cBerleHuff ,In-
rutfi xere3a tr6136,6 A,ult6l37,7 Aao scnrtuJrce 12.08. l98l r.-u B rrrHe.

10. ll3Becrrfl KAO. Tom. 86 1 zl5



Pnc. l. Cxerraar[qecKoe lrao6paxeuue KaprrrHbr 3eeMaHorcKoro pacnlenneurr, truHnft, xapaKTepfi3yrouree
crpyxrypy MarHmHoro rrorrs B nlal.u.sx xerre3a 16136,6 A (1), 1613?,0 A (2) uxQl31,7 A (3) ao
BcrrblrrrKe 12.08.1981 t,B 6h28mlJT (a) n s 6429mluf (6) .npuxa6nroAeErrxcronrporguofiMo3auKofi

Slrnccrl B rtttl/.Ltflx 3aqepHeHa, Koco 3aruTpaxoDSHHble ruroulag[ cnpaBSnoKa3brBgroTnonoxeHHe rEpa
' narua, crperrKaMr.r yr(agaHbl Mecra lr3MepeHr-rr MarHr.rrHoro rtoJra B nttne

IIo uapyurerulrc xoAa 3rlr3ara B JIuHI{flx rlourouleHllfl Mbr BI,IEI,IM, qro B [.rITHe B Mecre
BCIIbIITIKLI npOUCXOELIT CMelIa 3HaKa IIpOAOJIbHOrO IIOJItr, T.e. norre B STOM MeCTe rrolepeqHoe,
a eMttccrrfi. 3Eecb xe IloKa3brBaer xapaKrepHyro Kaprr.rHy pacueureHus B rrpoAorrbHoM Mar-
HI,ITHOM TIOJIE,

Cpaaunrr,r HaflpflxeHHocrl,I MfI, flon]qeHHbre rlo pacueuleHr,rro gM]rccr{oHHbrx nuHufi Bo
BCIIbIIUKe i IlJrtr,/Ilir nOrJIOUIeHr,rfl B [riTHe.

.ftl necronbKllx MoMeHToB BpeMeHI,I rlo JII,IHT{flM flou]ouleH]Ifl pa3nofi I{HTeHcr,IBHocru
B o6lracrfi EIrrH BoJrH ]\6102-6154 A 6rurr,r r{3Mepeubr MarHr{rgbre rrorrg B fEpe tr{rua, Ha Ko-
TOpOM qaCTr{qHO paclolaralacr eruruccus. I43MepeHr.r.E IIpoBo4.ItrHcb IIp}I IIoMOUII MUKpOCKOIa
Mup-I2. Cmlcox nl,z:rruir, a raKxe HeKoropbre rrx xapaKreplrcrr,rKu flpetrcraBfleHbr B ra6[. I,
rAe10, 1r, - poynanfoBcKl{e uHTeHcr{BHocru nu$uu r QorocQepe r{ B rrETHe, pH - floreH-
quan aoe6yxl4eHr{fl Hr{xnero ypoB Hr.

ErInr raxx<e oflpe[erleHbr MarHurnbre rtoflf rro pacuettneHl,rrc 3MI,Icc]IoHHbrx ruunfi
).6 I 36,6 A FeI; ), 6 I 3 7,7 AF et; )\61 41,7 A BaII u )16122,2 A, Cat.

Peaynrrarrr uaueperurfi, oruoclrruxec.fl rc EpyM pa3pe3aM, rrpr.rBe[eHbr Ha puc. 2 ra 3, ua rcd-
ropblx HaflpffxeHHocrr MII f/ paccrraarprBaerc, B 3aBr,rcr,rMocr[ or r{HTeHcr.rBHocrri :-/,u:,1.uir B

6oroc<fepe (16).
I4:uepeuua, npeEcrasneHHbre Ha puc, 2, orHocflTcfl K oAHoMy 3Mr{cqroguoMy y3ty, Ho,

Bo3MOXHO, K pa3HbrM ero rurecrau (a [peEenax Apox(aHr.rff lr:o6paxerua).8 6h25m
UT scnrtuxa yxe p:Bropanacb, Ho B EaHHoM Mecre flffTHa eMvtccr4fl B n]rur{flx MeraJrrroB err(e
He Ha6nloAaracr..B 6h28^s}t UT Ha,{ancs BcrrrrecK r(ecrKoro peuTrbna, roroprrfi Aocr}rr
MaKcilMyMa s 6h2g* 15s UT, raK qro Haurn r,r3MepeHlrr orHocffrcs K r,rMnynicnoft Qase
BCIIbIIUKI{.

Kax rrguo Lr3 pI,Ic. 2u 3,uanpaxeHHocrb MarufiTHoro rroJu B uarne cna6o Bo3pacrae'l c
yMeHbueHlIeM r{HreHcLtBHocrI{ AIf, nntaztit c 16 or 9 go l, aareu uadnrcgaercx pe3Koe yBenu-
qeHre EalpflxeHHocrr.r MII (a -1,5-2 paza) w nlrrMfi c16 (0. Creu,yerorMeu.rrb, qro
STVL ItflHUl4 3HaqrTeJIbHO ygin*IBarcTofi B IIflTHe.

HanprxeHuocrb MfI, oflpe[erlenHaa rro 3Mr{cclroHHbrM Jrr,rHr{aM (naHeceua KpyxKaM}.r Ha

puc. 2 u 3), Eocrr.rraer 3HarleHr{.fl - 3000 Ic u aHawrerrbHo [peBbrruaer abluwlny MII s nsr-
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Ta6nuua 1

lnuua

6102,72
6108,12
6111,08
6111,65
61 19,5 3

6t2t,0l
6t22,23
6126,22
6127 ,4'.1

6128,98
6t34,57
6t3s,3'l
6t36,62
6 137 ,00
6t\1,70
614r,7 3

6143,18
6t46,23
6149,2s
6149,'l 4

6 150,15
6151,62
6154,20

CaI
NiI
NiI
VI
VI
TiI
CaI
TiI
Zrl
NiI
ZrI
VI
FeI
Fel
Fel
BaII
ZrI
TiI
treII
TiI
VI
FeI
NaI

20
8

1

6

8

2

22
8

3

2

J

6

l0
4

9

9
J
)
^
1
,|

')

6

1,87
r,67
4,0'7

1,04

1,06
1,87

1,88
1,06

0,ls
t,67
0,00
t,34
2,44
2,19
2.s 8

0,70
0,07
1,87
3,87
2,Ls
0,30
2,t7
2,O9

T 4,5
40,4
46,6

49,7
4t,6
39,3
65,6
46,9
46,9

56,s
25,t
31,4
JJ

?s 1

40,8
4t,4
40,7
28,3
5 0,3
37,8
46,s
69,2
50,4

9

6

2

0
1

-2
10

1

-J
1

-1
8

J

7

7

-3
_a

2
_J

0
4
2

ronHrr, A 3neweHr r6 Ifi Ar, eB gl.2.ioro, .2

Ta6r.s\a 2

,4[nna

5 85 3,69
5 855 ,09
5 8s 6,10
5 85 7,46
5857,76
s859,s9
5862,37
s 866,46
s 867 ,57
5873,22*
s 8 80.03 

-
.5 880.27 

0

s 892:88 
*

s 899:30*
59A2.484
5903.33*
5 905 .68 

n

5 909.98 
*

.s9 15.; 5
5918'q i o

BaII
FeI
FeI
CaI
NiI
FeI
FeI
TiI
CaI
FeI
FeI
TiI
NiI
TiI
FeI
TiI
FeI
FeI
E^I

TiI

-1
4
2
0

-1
4
2
J
0

7
I

'2
11

3
6
7
I
4
I
I)
5
5
0.,

4
3
6
3

36,6
2r,4
34,3
34,3
28,6
38,6
37,8
40,2
34,4
64,7
34,6
5 1,9
34,7
34,8
38,3
5?.,3
26,2
62,3
7 1,,7
5 2.5

0,60
4,59
4,28
2,92
4,r5
4,5 3
4,5 3
1,06
2,92
4,24
4,24
1,05
4,t4
1,05
4,59
1.,06
4,65
3,20
1 4n
I,06

rre. onpeA,erreHHyKt rro rrr{Hn5M TaKoi xe nHTeHcuBrrocTvr,u 6fitt3Ka K BeIIntMHe M[I ,qns nn-
ruafr c /06 ( 0. Tonorco B 6hg4m UT, nocne rloKcr{MyMa, HarrprxeHuocrb MII Bo BcnbIIuKe

cTaHoBI{TCf npuMePHO TaKOft )I@, KaK }I B IItrTHe,

Paccurorpru raKxe Bcnbrutrcy Sarma )ts 31.0'7.1988 r. Bcuuura Ha6rIIoEaJIacb B creKr'
panbuoM I,rnrepBarle 15852-5915A (crur. [5]i. Snruo:;It)r B rrHltsx D1 ut D2 NaI rD3 HeI
TaKXe pacnolaranacb Ha flEpg 4f,THa B MeCTe CMeHbr 3HaKa MarHI{THOTO nOJIfl, KOTOpOe B IIII'

UOnnr,r, A 3nelrexr 16 In PH, eB gL2'10'0, cv2
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Plc. 2. 3aagcmvtocrr Ha[pDKeHHocrIr MarH[THoro norf, B .EApe q,rrHa, Ha KoropoM pacnolaranacb Bcrrblru-
KA, OT rrrrreHcuBHogrrr il$$rfi B QorocQepe

Bc[bIurKB 12.08.19811r. Kpyxrauu BaHecexbr 3HaqeHE Berrrlrruubr MartrurHoro nonf,, nolyrregHbre
no paculelneluro svsctr.ifirnrrx nunnfi

tMflx llorJrouleflws. HarWfi 6ruro npuuepHo Ha 3" 6quxe K rleHrpy .fiApa, qeM B 6olee cfla-
6ux rrnuax. (Tarofi >r<e a$$eKr Ha6rroAarcn rr ErIn BcrbrrrrKt4 12.08.1981 r. [ ] ).

Yror Haxnosa cttrloBbrx rtt,tnl,tfi K [yqy 3penlrfl B agpe flflTfla, oflpeA,eneunblfi rto orHouJe-
lMro I,IHTeHcltBHocrefi zr- I,I o-KoMrIoHelIroB ltulfiut4 HrKeJrff ).5892,88 A no $oprraynaM Cr,rpca,
oKa3arlcff paBHbrM 67-72", r.e. IIofle 6ruo 6nlrgr[M K flolepeqHoMy. Ebtrla raKxe r.r3M;pe-
Ha Ha[p{xeHHOcTb MarHI{THOTO IIOJlfl B flEpe nflrHa IIO ru.rHI,LfiM pa3Hofi r,rHTeHcr,rBHocTr,r.

Crurcorc wruriir npoBegeu B ra6[. 2. Pesyurraru u3Meperufi rrpegcraBrreubr Ha pr{c. 4.
Kax BUEHo u3 pt4c,4, 3aanclrlrocrb HarlpflxenHocrlr MfI or r.ruTeucr.rBHocrlr JrlrHrrfi r,rMeer

ror xe BI{4, qro It Eflfl BcfibrrrrKr{ 12.08. 198 I r., Ho pe3Koe yBe[[rreHr.re MII ua6nroAaercfl Ffls.
rI{HI{fi c 16 <.1 .
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Prc. 3. To xe, qro ua puc. 2, Hg ans Epyroro
MCCTA BCNEIIIIKII

a - 6hzgmur;o -6h3lmur. qeprourarrau
orMeqel{br ilH.Hutt, B r(oropbrx B Mecre rr3Me-
penufi npoucxo4,rrra cMeHa 3rraKa ltont B
ll,ITHE

-a
o

!
o

20

t0

20

t0Puc.4. To xe, tITo napuc.2, Ho An, BcnEIIITKI{

31.0?.1988 r.
a -lhgymg;6 -lhllmgy Iq

OnpeAenenuue uo cMeuleruro QoroMerpr{rrecKlx KourypoB gMl,Iccllottnblx JII,tHI,Ifi B opro-
TOHaIIbHbX [OIIEp]I3aIII{flx BeII}ItlI{HbI MarHI,ITHOro IOIIfi KaK B III,IHI,IflX HaTpI,Iff Dr, Dz, TaK I{

B flr4H'tw rerilun D, oKa3arll{cb rlpltMepHo paBHbIM]I 1000 fc.
Hs upegcraarrenHoro Bbr4re r{ Bbr[oJrHeHr.roro paHee [6] usyveuua crpyKrypbl MII cnegy-

eT, qTo BclbIIuK?r Ha flflTHe pac[oflararoTcfl B o6IIacTE CI,IIIbHOTO IIOUepeqHOrO flOrlfl. fIOsTOMy

lpeEcraBJrflrro r.rHTepec fipoBecrr,r Ha6JrroEeHr,ltr c aHaJlr{3aropoM KaK KpyroBofi, TaK I,I []IHefi-
Hoft flortflpl,t3arlur,r Errfl o[pegeJren]rfi trpoAonbuoro ta fioneperlnoro norrf B I,rsnyqarcueM o6b-

eMe BcrrbrrrrKr.r. TaKue Ha6rlroAeHr.u 6rrill srruorHenu 23 oKTf,6pfl 1989 r. tt' 25,26 aaryc'
ra 1990 r. fla reJrecKorre ECT-2 c flolsp]r3arryroHuofi rlpll3Mofi lr rulacrltHKofi tr/4 ltlu 6e3 Hee.

Bcurnura 23.10. 1989 r. 6anra Ln (p 
= 

0,77) na6nrogaracb Ha rlf,rue c D'rcon$urypaqnefi
rarcxe s6[ugu rlu:awu paoEefia florrf,prrocrefi. B xgpe flsrHa nplr BI43yaJIiHbIx [I3MepeH],Itx Mar-
Hlrrubrx rorrefi no uporpaMMe Cnyx6u Conuua B 1rufi&r14 ).6302,5 FeI onpegeneHo [onepeqHoe

MarHr,rrHoe [orre Eo 2000 fc.
Cuexrporpauuu BcrlrrrrlKr.r roJlyqeHbl B o6racrl,I ),5852-5915 A c 6h35^lJT

go 6h45fi UT,3rnolcCr,rqB JIHHI,IaX HaTpI,Ifi Dr,Dr 6;;.tauta6as,aBllvttnyrrerrunD, -crlrlbuafl.
CpaaHeuue KonrypoB sMlrcctrouuofr rtlntifi tel:;r4fl D. a oprorouarlbHo nonffp[3oBaHHoM

cBere [oKa3arlo:

-l

6 r!

oo
a

aoaa

a
oa

a
o

a

a

o o. a a
a

2



1* //,
/'6

n.n-|ra Puc. 5. (Dororr.rerpruecxue

KouTypr,r srrtuccronuoft nu-
ll^nu tefiila D, a gnyx op-
TOIOHaIILH O nOIIEp LI3OBaHHEIX
nlqKax cBera flpfi ua6nrc-
EeHlrrrx c aHaJrE3aTopoM Kpy-
roaofi nonxprsaqau

BcnbruKa 23.10.1989 r.

Puc. 6. To
pfic. 2, uo
23.10.1989 r.

I9 o -5h3SmUT16-ShnmW

a) Ha cleKTporpaMMax, nofiyqenHbrx c ananl{3aropoM Jrl{HeftHofi rlonrpr{3allrrr, [poQ]r-
ilw ilvrmfi D3 B opToroHilrrbHbrx norrflpx3aUr.rflx xopouo coB[aAaroT Mex,ry co6ofi KaK rlo
noflyufipr{He, TaK r{ IIo r.IHTeHc[BHocTH. 3ro roropnr 06 oTcyTcTBr{I{ 3aMeTHoro [oflepeq-
HOIO rroJra Bo Bc[br[IKe B MecTe cBeqeH}Ir reilufl,;

6) Ha cnexrporpaMMax, floflyqennbrx c aHarrr{3aropoM KpyroBofi rrorrf,pr.r3arluu, Ha6Jrro-

Eaercf, cADI{r rpooHfiefi, coorBercrByrou[fi MarH]rrHoMy ronn 1700-2000 Ic (cnr. prac. 5).
HanprxeHuocrb r\farlMtnoro floflfi r ff,qpe [flTna B Mecre cBerreHrfr. teJllz^fi. [pegcraBJrena

Ha p}Ic, 6. Jluruau, rlo KoropbrM [poBoE]IJrIicb I{3MepeHI{fl, orMeqeHbr "3Be3Eo.rKI.I" s ta6n,2.
Karc r gnn EByx [petrbrgyrq]rx BcflbrrueK, B f,Ape flflTHa Ha6rrrcEaerca yBertl,tqeHlre Hatrpxxeu-
HOCTI{ MATHI'ITHOI O IOIIff C Y MC HbIIICHI,IE M I,IHTE HC}IBHOCTI{ JII{HI,M.

flonxproaquonHbre crleKrporpaMMbr BcnbrrueK 25 u 26 aBrycra 1990 r. noflyr{eHbr B 06-
rIacTI{ rrrrHr,M //o. o6rnuo sMr,rccl{ff B rrllHr{r{ 1/o r 6onrurrrx BcnbrrrrKax oqeHb nporflxeHHaa,
r.rro 3aTpyAHaer I{3MepeHI{e MarHI{THbIx [oJlefi. llorrOr"ry Nlfl ,rccileqoBaHl{fi HaMlI 6brJrr4

Bbr6paHbr cneKrporpaMMbr cy6Bp[br[IeK, Koropbre Ha6[IoA:rnl{cb B r[pe [I.rAI,IpymUero flffr-
sa SW rpyrrbl nnren (p = 0,45 25.08. 1990 t. tt p = 0,61 26.08.1990 r.). 3 nccug B rII4HIdla

llo rcorranarcrHaI,I cocpetroTorreHa B ocHoBHoM B flApe JIurMH.

OoT olrerpuuecKl{e tra3pe3br IIIIH]II,I 1/o a oprorogiurbnbrx florrflpr.rsatiJ.tfix noKasar:rbr Ha

IIHC. ?.
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Puc. 7. KoHrypbr (B flponycKaHl,Ifl( 7) eutccllonuofinfiHuA flo a gayx oproroHanEHo norrrpl.l3oBaHHblx

flyqKi11 crera npa ua6rrogeHnax c aHarrr43aropoM flr.{HeftHofi (nun:y) Lr KpyroBofi (ssepxy) rroJrtpu3aul'Ilt

BcrururKa 25.08.1990 r.

Karc n B rrpeE[recrByrorueM cn}^{ae, np].r Ha6nroAeHllflx c aHanl,I3aropoM nl,IHefiHofi rlonf,-
pr,r3arlr[,r Mbr B[rErM xopouee coBIIa[eHHe KoHTypoB B OpToroHanbHtslx floJlflpr3a]].xflx, a c
atanr.r3aropoM KpyroBofi [on.rrpl,r3aqr{[ - r4x oruocl{Terbuoe cMeIIIeHI,Ie [o ].. 3ro cMeureuue

coorBercrByer [poEonbHoMy MarHr{rHoMy floJrro -2800 fc so scnrruKe 25.08. 1990 r.n
-1500 lcso scubrrure 26.08. 1990 r.

Oupegeleuua.E [o Jr]rH,IflM rrornouleErfl Tl4TaHa ]I xeJle3a HallpflxeHHocrb [oflepeqHoro
MarH[THoro uorrr B nsrHe 6brna or 2900 uo 3700 lc, u nore B oKpecruocrll BcflbIII]KI{
r{3MeHfirro HanpaBJreHI,Ie ga 90".

AnarornqHaq KaprI{Ha Ha6lrogaracr [nfl Bc[brruKu 26.08.1990 r., Ho IroJIe 6r,rno cna6ee

(1900-2500 rc).
Hccnegonamle MarHI{THoro flors B nflTI,I Bc[bIIuKax pa3Ho, MouIHocrI4 I,I B flfrHax, Ha Ko-

Topbrx pacnollaranacb ?tvturccrlfl, a TaKxe pe3ynbTaTbr, fioflyqeHHble paHee B [5, 6], rloKa3a'

Irr clreD/roulee.
1. Ha6nrcAaeMoe Bo BcrlbrrrrKax MarH[THoe ttolte - [pogofibnoe rcarc B o6lactl'I cBeqetu,

MeTaJIIIOB, TaK I'l B O6[aCTI,I CBeqeH],I' BOAOpOAa }{ reJl]Ifl.
3wrccus paclolaraerc.fl B Mecre I,I3MeHeHlifl 3HaKa MarHI,ITHoro [oJIrI B rLflTHe a odlacru

CIIJIbHOTO I1onepeqHoro IIOIIfl, a3I,IN{yT KOTOpOTO AaXe B COCe[HI4X TOqKaX MOXer OTIIIIqaTb-

cfi Ha 90o, a I4HorAa r,r na 180o.
2. Hanpxxenuocrr MfI Bo Bclbr[rKe Moxer Aocrr{rarb HecKorIbKI,Ix rblcsq raycc !t nHortra

:aMerHo [peBocxogl4Tb HalpflxeHHocrr MfI B Hur€rrexaIrIeM nflrHe.

3. Marguruoe uone Bo Bcrlb[uKe, [o-BI{EdMot\{y, MeH.flerct c nr,rcorofi MeAneHHo, TaK KaK

BSJIIIqIIHa erg, IlOJIyqeHHafl IIo pa0ll]eruleHl'Irc 3MHCclIoHHbIx III'IHI'Ifr Dt, Dz Harpllfl u l)3 re-

JII{fl, OIUHaKOBa.
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4. B rgpe flflrHa, Ha KoropoM pacflo[araerc fl xwt4ccnfl, BcrrbrrrrKr,r, Harrpffxeugoqrr MlI, ou-
peAeneHHafl no cla6tttut Ittirrufl.M (uo xoroprre 3aMeruo ycurrvBarorcfl. n uarHe),3HaqlrreJrb-
HO Bbrrle, qerr,r s 6olee cI{JIbIIbx IrI{Hu.gx.

B csseu c rton] {eHHbIMr{ pe3ylrbraraMr,I Moxuo cEerlarb BbrBoA, rrro MarHI,ITHoe rroJle Bo
BcrIbIlIJKe He ffiilflercfl. flpocrbrM [po,qofixeH]reM MarEr4THoro Ilorlfl rrflTHa B xporr,rocoepy.
[Ipu uocrpoeHl'Il{ MoAenI,I BcrlbrruKu rryxuo yurbrBarb HaJfir.qc.e c[rrbHoro MarHr,rrHoro lloJl.rr
B 3MI{ccI{oHHorrt o6teue (tax rar< Eaxe B Mecre cBerreHus, ttuuuit retv-r- D3 u aogopoga 1/o
Harlp.flxeHHocTb MII Moxer rlpeBocxo,4lrr 2000 Ic), a raxxe IBMKirrrbHoe orJrr{ue crpyK-
Typbl MaTIMTHOIO nOJrfl SO gcnllurce r,r B Hr.rxeJlexauleM IIf,THe.

Hox6pr, 1990 r.
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MATHI,ITHbIE "OJIAXK}!''
A.H. Ba6nn, A.H. Koaanr

. Ha ocrrogaHur cneKTparrrHtrx [oJrrpr{3aur,ror{Hbrx Ha6flroAeHlrfi trccrreEylorctr ABuxeHuf, r,r ManrurHoe
none s N{anofi o6nactu (-5") non}rteHu 3a -1 qAo gcnrrurn6atta 1n Berofto6nacrn, HaxoA.srqeficf,
g6mrs[ nr{Hr{r{ pa3Aerla noaapnocrefi MarHrrrHoro nor.fi, Ha ypoBge @oroceeprr Ha6npAarcs noEreM Be-
ulecrBa c yBenl{rMBzlrourefics Hapyxy or -6 Eo -8 xnr/c cKopocrrro, Mamumroe no;1e B noEHr.rMaK,rqeMcrr
BeulecrBe qlrcro rlpoAonbHoe, Ha BepxHeM ypoBHe ero BeJrr,tqlrHa oronb 600 fc, a rrnyor oHo Bo3pacraeTt - 2 pasai HarrpfixeHHocrb MarHr,trHoro rronx oKpyxapruero Hefioru]uxHoro ser{ecrga - 600 Ic lra scex
ypoBHrx,

MAGNETIC "FLAGS", by A,N, Babin and A.N. Koval. On the basis of spectral observations with an analy-
ze-r of linear and circular polarization we have studied the mass motion and magnetic field in a small region
of sunspot penumbra -1'before importance ln flare,

In this region that was situated near the neutral line of the magnetic field we observed (at photospheric
level) the mass ejection with the velocity increasing with height from -6 to -g km/s.

The magnetic field in the moving matter is longitudinal one, its strongith is about 600 Gs at the upper
level and it increases with depth by -2 times; the magnetic field strengthof surrounding immovablematier
is equal -600 Gs at all levels.

7.Og.lg8gJ. Ha renecKoue ECT-2 rpu cKaHLIpoBaHr,rr{ rJlerrbro cuercrporpaQa 6onrruofr ar-
rrIBHofi o6racru Nu 5669 no Solar-Geophysical Data (SGD) Bo BpeME Hefurbruoi Bcrrbrru-
xu (Sn) B norlyreHl,I trE4{pyroUero trfrHa B AByx Mecrax 6rum o6uapyxeHbr 3Harrr,rreflb-
Hbre cEpr,rrH QorocQepnrx nuHui B crrHrcrc cropoHy cfleKrpa. 3ru cgaunr [o cBoeMy BH- ,

[y Ha[oMI{Haln "$ra)rs<n", otu,IcaHHbre Eyrra6ofi ll], B 6hlTmUT uanm 6rrrur Harrarrr Ha6rrrc-
AeHuff srr{x EB}rxeHr{fi c-aHarrr.r3aroparwr ntnefinofi H KpyroBofi [onflpu3aqr.rn r o6nacrr
trIIlIH BoJIH 16103-6154 A,u ),5273-6327 A,s IV nopxaxe errlparcu.ronnoro cnerrporpa$a
(Eucnepcrx 0,36 ,A/rvtrr). .flnarvrerp r3o6paxeEr.r, Coruqa Ha ulerrt,r cnerrporpa$i orcono
35 crr,r. CnercrporpauMbr rrolwalr{cb c fiorrflpr.r3ars.roHHofi rrpu3Mofi ea axogHoi ruerrbro
crreKrporpa+a H u.rracr[HKofi )rl2 (s myx noloxeHr{f,x,orrrr{qarcu$xcfi.Ha22",5) unu l,l4
IIepeE, ulerrbro.

Ha puc. I npeAcrasaella 3a-p[coBKa rpyfltrbr rurreH c orMeqen]rbrMu floloxeHr{flMr{ rqer}r
cleKrporpa0a. c 6"17m \o 6h$nur Ha6arogerus BeJrr{cb Ha Mecre pa3pe3a l, a c Thloy ao

152



E

-w
Puc. l. 3apucoBKa rpynIIBI usreH Ns 5669 (uo SGD) 7.09.1 989 r.

Illrpuxorrre Ju.rHHrr - 11orrox6nge rrlefirl c[eKrporpaQa, Crpenrofi yraeano Mecro rla6nrcAeguq

"Qnaxxoa"

Pnc.2. tlacTb uccneEyeMotrnon.trpr{3autroHHoftcneKrporpaMMbl, nonyrennoft c aHanH3aropoM KpyroBoft
nonrprcaqr{H BThltml.Jf

Crpenxofi yKa3arra o6nacrr aguxerinft o Qoroctpepe

7h35- UT - na Mecre pa3Be3a I1, rge K oroMy BpeMeur,r nosBr.rlrllcb 6onee culrnue EBI,Ixe-
Hr{ff. B 7h35* UT Ha6niogeHr,rff 6br[n [pepBaHbr o6naxauu, a a 8n23^ B erofi o6rracrrl rony'
TerM nflTHa HaqaJracb Bc[brruKa 6anna 1r (M 1.6) . Koop4nHaru BCTIbIIITKI,I (COrnaCuO SGD) :

9 =,S 15, \,= 1133,

O6Pa6otra

.[JIs nccnetrosaEus 6vuwr au6paHm cIIeKTporpaMMbr, IIoJI] IeHHb.re c aH:IrILI3aropoM Kpyro-
rofi nonxpu3arllrr{ B 7t'1lm UT s o6racru }.6103-6154Aua7n22m B o6nacrl{ }\6275-
6327 L,'" ur*rruropona nrHefiuofi uorrflpu3aqru{ (B o6o[x clyqaax cuerrpa) s 7h34^.
Ilpnuep [ccrreEyeMbrx c[eKrporpaMM [peEcraB]Ieg Ha prc.2 (crpenxoft yKagana o6flacrb
c EBuxeHr.ltrMI{ a Qoroc$epe).

IIpu upocvrorpe c[eKrpoB, cHf,rbrx c aH:Irr[3aropoM KpyroBofi trorlflpl,r3alrlr]I, 6ruo o6Ha-

pyxeHo, qro cEBur rrHrtrIfi B oproroHanbHbx [oJIrpI,I3a[Effx pa3rluqeil: B oEHofi oH 3aMerHo

6ofirure, qeM B Apyrofi (crvr. puc. 2). flocronrxy Bce lrwtrtt B H3yqaeMblx o6lacrffx cneKrpa

lopepxeHbr MaTHLITHoMy pacuellnelMro, To gro roBopI{T o ToM, rITo cABI,Ir JII,IHI{fi B "onax'
re" o6ycroarleH He roJIbKo ryqeBofr cKopocrblo, Ho I'I MarflI{THbiM rIorIeM.

.[Is uccnepoBiurr,rfl xapaKTepa EBr{xeHHfi la oflpeAerleul,Ifl BeJII{qHHbI cKopocrl{ }I MarHI{r-

Eoro florrff 6una upoaegena $oroMerpuqecKaff o6pa6orxa cneKrporpaMM; CntlcoK ]rcllorlb3y'

q
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.qIrHHa BorI-
HbI, A

SneMerfi 16 I1 gI2.1o1o,
ct"lz

.qIrHHa BorI-
nu, A

3neMeHT 16 +l g).2 . ior o,

ct"t2

6102,72
6 I 08,12
6111,08
61 1 1,65
6119,53
6126,22
6128,99
6t36,62

74,5

40,4

46,6
49,7
4t,6
46,9
5 6,5
33,3

6 137,00
613'l,70
6141,?3
6149,2s
6ts1,62
6301,50
6 302,50

F'eI

FeI
BaII
FeII
FeI
FeI
FeI

75,3
40,8
41,4

5 0,3
69,2
66,2
100

4

9

9

-2
5

7

4

CaI 9
Nil 6

NiI 2u0
u1
TiI 1

NiI 1

FeI 8

2t)

8

1

6
8

8
,)

10

J

7

7
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4
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eMbI]K rrrHr.Ii u ux xapaKrepI,ICrI,IKI{ flpeAcraBneHbl ts Ta6II[qe, r[e 16 I'I 4r - poynaHgoBcKl'Ie

HHreHCr,rBHOCTr.r B oOTOCoepe I{ [rITHe cooTBercrBeHHo.

B o6nac'rr 16103-6154 A urueercx xoporuufi Ha6op nsrulfi pa3uofi IrHreHcLIBHocrI.{ (r.e.
o6pa3yrouuxcfl Ha pa3Hofi rny6une) r,r reMrleparypHofi qyBcrBfireJlbuocrll, Ho, K coxule-
HI,IIo, HeT TeflflypuqecK uX iltr:ffIlil, qTo 3aTpy[HfieT IIo[yqeHI,Ie TOTIHbIX 3HaqeHI'Ifr C[tsHra JI}IHI'Ifi.

IIpu $ororrrerp[qecKofi o6pa6orKe Enfl Kaxgofi JI]IHr,rr,I AeJIiuII4cL rpl{ pa3pe3a: oEHH Ha

MeCTe CAB[ra ("SlaXxa") lt trSu "HenOsMyuIeHHbIx" C EByx cTopOH Or Hero, oA],IH I43 HI'IX

B o6nacrlr Soroc$eprr, a[pyrofiBcoceEHefio6nacflr rIoJIyreHI{ IIflrHa.3a uoloxeru{e He-

cMeuegHofi JI}IHI,II,I Mbr flpXHI'IManI'I CepeAI'IHy He6OrIbUOrO flpoMexyrKa MexEy IIeHrpaM]I

EByx "HeBo3MyIue HHbIx" KoHTypoB |tt4P,uir.

IlpoSr.uru pqga uccrtegyeMbrx rruHr{fi [petrcraBrleHbr Ha pl{c. 3. PaccrnlorpuM oco6eHHocrl'I

3rI,Ix KOIilypoB.
l. Ha cnerrporpaMMax, floryqeuHblx c aHaJII{3aropoM rII'IHeI'IHoI't rronflpr.r3auuu (cM.

puc. 3,a), trpoQunl,t lt4ur4it B cneKTpax B oprorouarlbHblx florlflpl{3alll{flx [paKT[qecKux He

pA3rrlrqaroTgs: flIy6I{HbI I,I [OlyufipI,IHbI JIuHI{ft Ha MeCre "Qflaxoca" B [peEeJlax oufi6oK
r{3MepeH}rfi paBHbr. 3ro yrcasmaer rra orcyrcrB}Ie 3Eecb 3aMerHoro [oneperlHoro MarHur'

HOrO IO]Ifl.
B ro xe BpeMfl ABlrxeHr,rfl rrpoflBrrflrorcfl no-pa3noMy B KoHrypax cllrlbublx I{ cna6blx nlt'

rmfi. Y clrnbHbrx numrfi (uHrencr{Btocrb a SorocQepe 6onrure uecru) f,pKo BblpaxeHa acI'IM-

MeTpr,rfl B Kpbrrrbflx, Tor,qa KaK sEpo JrI{rMI{ He cMerUeHo. CpeUHre (ito llnteHcurHocrl'I) [u'
HI{I{ clerKa acI,IMMeTpI{qHbr u CMeu.IeH6r, a clla6ble JII,IHI{}I [paKTI,IrIecKI{ cuMMeTpI'IqHbI, Ho pac-

ruupeHbr I{ cMeuIeHbI B ueJroM.
2. Ha cne*rporpaMMax, cuflrblx c aHaIII,I3aropoM KpyroBofi llonflpl{3aql{n, Qopva rtpo$E'

nefi r ux cMeulerge or norror(eHu, HeBo3MyuleHHofi rIlIHlII,t B oprorouarlbHblx rlorlffprl3aul{flx

3aMerHo pa3III{qaIorcE(crvr. prc. 3,6). 3ro yKa3brBaerHa HarIFIue 3trecb 3HaqilTeJrbHoro npo-

EorrbHoro MarHlrTnoro trotrfl, TaK KaK B oEI{Qft [onspI,I3aUI,I[ oHo CEB[rraeT rIIIH]IX) B ToM xe

HarIpaBneHI,M, qTO lI JlyqeBhfl CKOpOCTb' a B Epyrofi - B [poTI',IBOIrO[OXHOM.

PesYnrratu I{3MePeH[il

Bnaqane paccMorpl'IM cMeuie,ue B oproro,arlb,blx IIoJIflpI'I3auI{tx IIeHrpoB rflxecrl.
ruIHlrfi Ha yporue nollognHrr r.rHTeHcr,rBHocru, oTctMTbrBaeMoe or rloJloxeHl'Ifl "HecMeureH'

Hofi', [14fl14u, Tax rarc flouepeuHoe MarHI,ITHoe [oJIe Ha rrecre "$laxoca" ne upolunflet
ce6x (r,e. ec[]r ono l,r ecrb, To MaJro), To rlo Ha6rIroAeHHflM c aHarl[3aropoM nuHefrflofr nons'

pr43aur,r[ IIo cMeIIIeHI{Io KOHTypOB MbI MOXeM o[petrenl{rb []^{eBylo cocraBrlflIolgyp cKo-

po"rr. fIO Cnteulerulrc nurulfi Ha CIIeKTpOrpaMMaX, CHf,TbIx C aHaIII'I3aropOM KPyroBofr uOrs-

Prrc.3.Ilpo([rrrnnmrnts',Qnaxxe,'(cnnouruarrtwttly-)nBHeBo3MyuleHrrotQoroc$epe(urrprxoraa)
B oproroxaJrbHo [orrpl'I3oBaHnoM caere (H tr s)'a 

- \ptt na6nrogennxx c ogarut3aropoyr nuneixoft ronrtpll3allu[, lhlqmW; 6 - tpu xa6nroAesuax

a 
""*rnraropor"r 

xpyroaoft [orrapu3oulr]l' t hl lmIJT
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Puc. 4. 3aguctx\,rocr6 cKopocrll guoKexufi, onpegenenuoft no cMerueHfiro rreHrpa r.oxecrlr- lr]Ht4u, or ItrITeH-
CI,IBHOCTH JII,IIIfiI{

4 -1434mW;6-,7t\tm1g1

pn3aul,M, MoxHo BbIr[ICJII,ITb BeILIqLIHy CKOpOCTI'I r.r MarH]ITHOTO IIOJIfl:

Atr ll = Atru + A),n, A),1 = A\, - Atrr,

rge A). 11. u Atr1 - o6qee cMerrlenr{e rleurpa r.f,xecrr{ lwur4u B oproroH.urbHbrx [oJrgpr{-
3aLEIfx' A),, n Atrrr - cMeIIIeIMe I'I3'3a cKopoCTu I4 Marl[,ITnoro nOnx CoOrSetCrsemIO. 0r-
KYEa

A), = (A),, + AIr)/2, Atr17 = (AI rr - A))p.
Pesynrrarrt uonaeperurfi I,I Bbrr{I{cJleHr{fi a*opoarrr gruxeru.rfi B 3aBucr,rMocrll oT I,IHTeHcuB-

nocrr nuHui [peAcraBrleHbr Ha pl,Ic. 4, klz auanusa grr,rx p]rcyHKoB Moxuo cAenarb BbrBoE,
rlro cKopocrr a nu6poce pacrer c rny6uuofr, raK KaK cra6ue JrHHr,rlr rroKa3rrearcr 6o,It-
Iuyrc cKopoctr. OEHarco I,l3MepeHLIe cMerrleHr{fl rIeHTpa rffxecrl{ rr}r}tr{lr He MoxeT Aarb [pa-
BI'lrIbHoe flpeAcraBJlelil{e o KaprI{He ;pnxceruafr, TaK KaK cna6ue Jrr.rHr,rr{ cMerqeHbr B UeJroM,
T.e. EBI'Ixerca Becb crofi, n KoropoM onr,r o6paayrorcfl,, ay cltrlbHbrx rururft crofr, B KoropoM
o 6paayercr ocuoB Hafl qacrb TIEIII{u, troqrl,I Herro pl{xen.

Karc augHo I,Is pl{c. 3, rpacuoe Kpbrrlo cr,IJlbubrxH cpeEHux nulruitHe r,rcKaxeno EBr{xeHIIff-
rrot (xog I,IHreHcI.IBHocr?I B KpacHoM Kpbure 6rulrox K HeBo3MyrIeHHoMy npo$rnro). [Iosro-
My MbI MoxeM Bblrlecrb Kpacuoe Kpbllro r,I3 crrHero t,t [oflyql,ITb npoSnnt acr{MMerplltrl, a lto
IlofloxeHl,Im ero MaKcI{MyMa o[peAeJrl,Irb cKopocrb ar,r6poca, OueueHnrre raKr,rM rryreM cKo-
pocru au6poca B 3aBI{cI,IMocrI,I or LIHTeHcIIBHocrnnu:attit HaHeceHbI Ha pl,tc. 5, no rcoroporo
crreAyer, qro cKopocrb HecKorrbKo pacrer c Bbrcorofi (upurvrepno or 6 Eo 8 xrr,r/c).

Paccrvrorprrnl re[epb Bo[poc o BerII{rMHe Marnr,rrHoro rtoJlf, B "$[axre". HanpxxeHuocru
rlorl.f,, rIoJrWeHHbIe [o cMerIIeHI,rrc ueHTpoB rflxecrlr ntilttir, [peEcraBneHbr Ha p[c. 6, Ecrru
MarHI{THOe IIOJIe OAIIHaKOBO B EBHX(yUIeMCtr ClOe I{ B OKpy)KaroqeM ero HeIroBI,IxHoM, TO
rlo cMeIrIeHLIm ueHTpoB Tffxecrl{ ltuuuft vmr HaxoAr,rM flpaBr{.rrbHoe 3naqenue nonx. flocuor-
plIM, HacKorlbKo 9To clpaBeE rlrBo EJt.fi pa3nbrx nuwuit.

Y crnrurx nr.rur.rfr (cr'r.prc. 3) Qoprra npo$uneft B oproronarrbHbrx florrf,pr,r3arlurx rpaK-
TEqecKLI O4.IHaKOBa, HO OHI{ CMeUIeHbI Ha pa3HyK, BeJrI{rMHy OTHOCI{TeIrbHO IOJIOXeHI{.E He-
Bo3MyIIIeHHoit ilunu:f.. EcIIu abt,{ectb KpacHoe Kpr,mo r,r3 cr{Hero }.r llofifrrrrb KoHTyp rrr6poca,
TO. nOlOr(eHI,Iff ero B opToroHaJlbHbrx Ilo]Iffpll3arll,Iffx tro oTHorueHr,rrc K flEpy Jlr,rHlllr [paKTI{-
qecKlt coB[a[arcr. (Ilpr.rvep raKoro Konrypa Fnfi nvruwu tr6103 CaI npraegeH B Hr4xHeM rre-
BoM yrly pwc.3,6.) CneUosareJlbuo, HarlpflxeuHocrb Marur,rruoro rroJu B ABr{xyuleMcfl crloe
6flusxa x roft, rITo MbI ua6trc4aeuB ffEpe c]IJrbHbrx ttt4:auit, n B cpeAHeMrloHecKoJIbKI,IMTa-
KUM rrr{Hr{rrM oHa cocrilBrrffer oKorro 7001110 u 610170 lc coornercrBeHHo.

Y cna6rrx nnru.rfi wru Br.rE{M coBeprrJeuHo Epyryrc Kap[.rgy: Qoprraa npoeunefi B oproro-
HaJrbHbIx llottrlprt3aul{tx cllrlbuo-pa3fiuvaercs,,3ro vroxet 6rtrr s roM crlyqae, ecflll Maru}rr-
Hoe uorie r au6poce tl B oKpy]c]rcuefi cpege (rge noaHrxaer ra qacrb rrvtnvrvt,Koropyr, Mbr
Ha3Bzrrrrr "ocgoBHoi" nr.rHnefi) cyulecrBeHHo pa3nuqarorcfl.llts psaa cpeEHr,rx ll cra6rrx rrra-
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P[c.5. 3asuct Mocrr cKopoc:rtl rrr6poca or rflTeHcI{BHocru lt:rr.ugrTbLlm:,7422m

Kpecru - HogaBucuMbre rrgMopegur no oAnoft u rofi xe ilurtuui B cxo6rax - seyBepogHble usMepeHEE

Puc. 6. 3aaucnuocrr HarIpDKeHHocr}{ Mafirl{rHoro llo,rt, onpeAenennofi no cMelqeHulo ueHrlroB TDKecTr'I

flllrrd B "$naxxe", or IrHTeHcItBHocrnnlrault

mlfi paantrrwr cnoco6a n 6rurn nponegeHbr oqeuK]r BerI]IrMHbI Maru[rHoro IIonf, B nlr6poce

, s jrno"noft nut11ru: Tro cMerqeH[ro BbrAeJrgnHoro KoHTypa rrt6poca, rro pa3uocrl'I cueqenni
cr{Hero Kpbrrra ilfiHr4ylb oprorona.nbnbrx norlflptr3alg{flx. B peeyrtrare oKa3arlocb, '{To IIo oE'

IIIIM JrI,IHI,rflM MttrHHTHoe rroJle B art6poce l{Meer np}IMepgo ry xte BerIrqI{Hy, qro I'I B ocHoB'

Hofi n4gng (-600 Ic), a no EpyrLIM ogo [peBocxopr IIocIIeEIee I'IHorEa a -2 paza.

Paccuorpuu crpyKrypy tvrarurrrnoro florrfl B oKpecTHocru Astlxeurrfi. BrI6poc flpo]I3oluen

s6n1agu nyneaoi rryrut4yt trpogofibnoro Marnr,rrHoro rrola I/1 B ne6onruroM flEpbII[Ke

(cna. puc. 1) prgolr c nccnegyeNaofi o6rlacTblo .I/;; 3aMerHo r"reunue, ueu n rrt6poce (coor'
BercrByrou.rtue 3Haqenuff, orrpegelenHbre no nnrutn ).6ZOZ,S A, cocrasnsor -600 u -900 Ic) .

B cocegHerr,r Kpy[HoM agpe rrporr{Bononoxuoft (S) uonrpnocrl,I nonepeqHoe MarH}lrHoe IIo'

ne (na ocgoBaHlrr{ narrri crleKrporpaMrr) Eocrnraer BeluqlrHbl 1500-2000 Ic, a as[Myr
..o ir*."r"rcR Ha 90o.

BrrsoEbr

llpurvrepno 3a 1 q Eo BcrrbrrrrKn 6anna lna rr,snofi o6lacru (-5") nonyreH]I IIarHa s6flusu

1uunr pa3AeJIa nonxpnocreft MarullrHoro fiorlf Ha ypoBne QorocQepn na6nrc[aucs noAbeM

BerrlecrBa c yBeJll{q}IBaroqeftcs Hapyxy or -6 Eo -8 rcu/c crcopocrrm. MarHutHoe troJle B

IIOEHI{MarcqeMcfl BeulecrBe qLIcrO [pOEOJIbHOe, Ha BepxHeM ypoBHe -oHo coB[aEaer I1o BeJIIl-

rMHe c MarHr{THbrM rlorreM HetrocpeEcrBeglloro oKpyxeHl{fl, a rrny6t Bo3pacraer go 6onee

qeN,r 1000 Ic, upennturafl flocrleguee a -2 paea.

Hor6pn, 1990 r.
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o rr*oiorbrx,poEnEMAx.uBrD{.,HH, [JrAsMbr
B AIffHBHoff onrt.lcrn comrrlA

C.lI. Ionacror

flpoaegen aHiIrILI3 ABrtxeHrrft nna3Mbr B Marxr.{Tnbrx nerJrrx. B xporr,rocQepe, rEe cr{na Arrlnepa paana
HyJIIo, ula3MalBuxercanoggefiirsuel.I rpaAregTa AaBJIeHut B[orrr Marrr]trrrofi rternu r cropony 6onrruefi
Ha[prxeHBocru rlorls, tITo cooTBercrByer npeAcraBrreHufinr Mefiepa u IllrrarAra [l7l.Ha ypoBHe @oroc@e-pBI cI{JIa Arvrnepa fie paBHa Hynrc, ona cuoco6crgyer Qoprvrupooanuro [BHxeHI{r ruIa3MLt B HanpaBrreHI{I{
o:r 6onrruefi HanprxeHgocrlt noJIfi K naengruell Ilepereranue ruIa3MbI or oarroro ocHoBaHr,r, rrerJrr{ r<
ApyroMy Bo3MoxHo, KorAa cKBaxuocrb flonr a rpyOxe rrlaaa.

ON THE PROBLEMS OF PLASMA MOTIONS IN THE ACTM REGION OF THE SUN, Dy S.I. Gopo-
syuk. The plasma motions in the magnetic loops were analyzed,. The Ampcr force in the chromospheri is
equal to zeto and plasma moves under the pressure gradient along the magnetic loop toward the higtrer
field strength, being 'in accordance with Meyer and Schmidt's viewpoint tf ] . at the level of photospfiere
the Amper force is not zero providing the plasma motion from higher to lower strength of the magnetic
field. The plasma flow from one loop footpoint to another is possible provided a filling factor for flu-xtube
is not too small.

BreAenue

llpo6neua cBa3I,I [BLIxeHI,Ifr EIa3Mbr c MarnlrrnbrM rrorreM a arrvloc$epe Connua nocroflr{-
Ho rlplltBileKaer BHI4MaHI,I€ Ha6rllo4aTerlefr. 3ro fie cnyqafiHo, r.160 or ee peluefrr,Ifl 3aBr{cr.rT
ycrlex B [oHr{MaH}rI,r Qusttxlr MHorI{x aecrau}ronapnbrx flpoqeccoB.

.[enangp [1] ra resarncrruo Cenr-l[xon [2] euleB Haqirlre Ber(a rp]ruar.r K BbrBoAy, rrro
firrttrLfl K3CaII [oKa3blBaer onycKanlte ra3a Bo Slorrylax, Yctatoanerr.{e 3aKonoMepflocr[,
qro cBerleHlle Qrorcryron B Ituri.vrr4 K3CaII flp]rxogr{Tc.fi Ha Mecra c Marnr.rrnbrM uoneur [3] ,
lpoluBarlo cBer Ha xapaKTep Apr,rxerrr{a xpouoc$epflofi nna3Mbr B MarHr.{THoM rro;re i. O,qHarco
9ToT pe3ynbTaT B To BpeMff ocTarlcff He3aMeIIeHHbrnt. Hecronrro no3Er{ee rro EaHHbrM Ha6Jrro-
geHufi c Marrlr{rorpaQoM B rlllnrlflx K3 CaII u FeI tr5250A Crenanos [4] uccnegouarr EBlrxe-
Hr,Ie [rla3Mbr s axtfinHofr o6rtacru, I,Ilt, a vactnocrll, 6bulo ycragoBrleno, rITo B Mecrax cruIb-
HbIx flpoEorlbHblx MarHI,Ir[IbIx IIoJIefi Ha6flroEaercf, nper,rMyrrlecrBefiEo o[ycKaHr.re xpoMo-
cQepHoro ra3a. B o6racrrx cla6blx uonei (f/11 ( 8 Ic) r,rMeer Mecro KaK ero oflycKarlre,
TaK I'I rloAbeu, flpuueu rIoE:beM 3aHHMaer 6onruryro flfloulagb. Tau xe 6ruro o6ocsonago
flpeAflofloxeHl{e, qro Ha ypoBfle o6pasonanna ilutt4u K3CaII ra3 ABr{xercf, BEorrb cr{rroBbrx
rpy6or uarurnrnoro non.s.

[1o na6rp,qenl'IflM B ]/o cropocrb orlycKarrr{fl ra3a B ocHoBafir,rflx apoqfirrx aororon (lrar-
HI'ITflbIx nererl) pa3BllBaloullxcfl aKTr,rBnbrx o6lacreft cocraBrrfler 20-50 rcru/c. B Bep[E{r{e
apoK flpoucxo,ql'IT, KaK rlpaBl,uo, IIoAbeM BeulecrBa co cKopocrbro go 10 rcN{ic [5-7]. Tu-
III'IqHoe BpeMs XI,I3HI,I orAerlbHoro BonoKrra oKoJro 30 uuH [5] , 3ror Br,rA EB?rxeHlrfi raHrep-
nperl,rpyercfl KaK IIoEbeM MarHI,ITHbrx rrererrb. Ycrofiqr,rsrrfi xapaKTep gurxeHlrfi B apoqgbrx
BorloKrrax [pocflexr,rBaercfl Ha rrporflxenur{ I v [7, 8] .

Xpovroc0eprar Marepr{n (Ha6nrcgeHrr a Ho 19, l0l u ),5172,7A MgI [10] ) arercaer
B IIflTHO IIO MaTHI,ITfIbIM rIeTrIflM, rXHp[Ha I,r IIpOTfl)KeHHOCTb KOTOpbTX yBeJr[rrl{BaeTcf c Bbr-
corofi, .I[,rx cuepxnorlyrenl,I nan6onee xapaKrepubre gqv:xetufin xpolvrocsepe - 3ro lepereKa-
HI'I€ BelrlecrBa or oAHoro Konua MarHurHoi [errlr,r K ApyroMy. Ha rox4ax [ererlb, [pEMbrKa-
rcullx K rtfiTtty, BelqecrBo oflycKaerc{. Ha uporuaonolloxHtlx ocHoBaHLIflx llx, HaxoAffrr1l{xcfl
B rleBo3MyrueHnofi xporvroc$epe, Ha6flmgaercff rrogbeM BerrlecrBa I I 0- 1 2] .

Cna6rre crleKTparlbnbre lrilHt4vt yKa3r,rBalor Ha pacreKaflr,re ra3a or qenTpa [flTHa rrper{My-
ulecrBeHHo BAorIb I]oBepxHocrrl Consua (erp@ercr Saepurega). Brrrexaslre BerUecTBa r,r3 rrflT-
Ha Ha ypoBrle $orocQepu rpollcxo,Ellr Bnyrpr{ reMnbrx BoJroKoH [oJryreHu [13] . 3a ucKrrro-
qeHI'IeM sQ$erra 3aepruega, na6nrcgenltr a Qoroc@epe He rroKa3brBaror croJrb rrpocryro cBf,3b
ABI4xeHufi [JIa3MbI c MarHI,ITnbrM rlorreM, KaK 3To r{Meer Mecro EJrfl xpoMocQeprr [14].
Xors ara cBfl3b B Soroc@epe rraMnoro cJloxflee, Ha6fircAegfirrMr,r BbrffBrrego, rITo nBr,rxenl,Ie
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Qoroc$epeofr ura3Mbr B rrorryrefl[ rrflTna rrpo]rcxogr.IT Toxe BEoJIb MarHI{rHux tpy6ox. Og-

HaKo B rrporrrBo[ofloxHocrb ypoBHro xporvrocoeprr oHo Ha[paBIIeHo or IIflTHa K $orocQepe.
Hnxe uu anarrlr3r{pyeM gro pa3nr.rque B Ha[paBrlenu[ EgLIxeH[fi Ha ocHoBarILIu ypaBue-

Hrtft Marflr.rrrloft rngpoguttaMllKll.

CnQoxurrft MexaHII3M, eno IrHBepcHf,

Ha rorr Konue Marnnrsofi nernn, roropnrft HaxopTctr B EeBo3Myurennoft armocQepe,

flarrpf,xeHHoctr'nolx, BepoflTHo, Ituxe, a reMrleparypa BbIIle, qeM B rIffTHe. Eclt't 3To raK,
To EaBJIeHl,re [rla3Mbr 6yEer 6onrure B roM ocnoBanlil{ rIerJIIl, B KoropoM rlarlpflxennocrb tro'
Jrfl MeHbrue. PagHocrr Easnetrllft [rra3Mbr Ha Kogqax rrarnurnoft rlerrltl [orlxna co3Aarb EBI{-

xeHr{e IIJra3Mbr, HarlpaBrleflHoe B cTOpOHy nflTHA,

Ha6nrcEenns u xporuoc$epe yKnaAbrBarorcfl B Koruerluurc o ABI{xeHI,II IIJIa3MbI BAorIb

cr{JroBbx nunufi nors B cropony 6onuuefi fiarlpffxennocrn. B to xe BpeMff Ha6rrcEenus s

SorocQepe uporuaopeuar efi .

Paccrraotpuvr ery npo6nervry EeTiIrIbfl ee.

llpegnonoxnM, gro EBr{xeHr,Ie [rIa3MbI rrpol,tcxogllr BAoJIb MarHI,ITHoro [orlfl. 3to ogna.Ia-

eT, qTo

B=0V, (1)

rge B - BeKTop MarHr{Tnoro uora, Y - BeKTop cKopocrl,I IIJIa3MLI }I a - HeKoropafi cKt}rltrp-
uaa QyHrcqrafl Kooplluflar. C yuerortr Bbrpaxear4fl (l) n crau[onaproM cnflae ypaBHeHI{e

Aplrxeur{rr sxgxofi xI{AKocrI,I B MarHI4TlIoM florle Moxno sanucarr [15]

a2 8,2 a2
pG - --I- )Cvv )v =-V(p+ ) - vdiv v +pg+ r112Y,4np'- 8n' 4r

(2)

rAe ? - rcoeQSnquerr Br3Kocrn, p - [rlorl{octr nnarurt,P - ee [aBJIeHI'Ielag - ycKoperl]Ie
CI{.IIbI Tfl)KECTI{,

B iporvrocSepe, corrracHo Bbrqlrcrrenr,rflM [16] , rexyr sneKrpl,uecKl{e roKI{. [Ia arovr ypoa-
He r{ fla 6onrurux Bbrcorax MarfiI4rnoe trolre, ArIfl Koroporo B2 l8n). P, cropee ncero,6ec-
cr{rroBoe (ecnn oHo rrorerrurilJrbrroe, To gro rrecyqecrrenHo) H cwra Aunepa j X B "v 0.

Ha ocnosan[r{ ypaBnerr{fl (2) a arorr cfl]ryae Moxno paccMarpl{Barb ABI,IxeHI{e xporraocSep'
nofi nnagulr B[orrb MarHl{rHoft rpy6xu or rrtennruefi r 6omurefi Haflptrxennocrl,t rrotrr, KaK

a rpy6e repeMefiHoro ceqeH[fl. Meftep n llhvrugr [17] neparruu rpetrJloxlrrln cu@oHnrtft nre-

xarrr{3M, ocfloaanntrfi Ha pa3nocrr{ EasneHui nuasMrr, l,t [poBetIV anar,u3 EauxeHLIfi rIJIa3MbI B

Marnlrrnbrx rpy6rax na Cornue.
B QorocSepe rrolroxeflr,re AerI coBeprueflHo Apyroe. 3naqurenrna, qacrb [onepeqroro Mar-

r{r{THoro norlff B rforocQepe o6ycfloBrrena grreKTp[qecK[IMrr roKaMH, Koropble roxe reKyr
e $oroc$epe [18] . Ha ypoBr{e $orcc$epn cuna Ar"ruepa He paBna HyJrrc I{ BeJI}rqI,IHa ee 3Ha-

qr{rerrbHa llg,2}l.Heypannenna (2) urt BLIEI{M, qro [pll ABI,IxeHI,ru [rIa3MbI BEorIb [orrfl
MoXeT CrrrII{TbCf, qto

t - az l(4rp) 10. (3)

CorracHo coornoruenlrK, (l), Hepaaeacrao (3) Bbruorlnfferca, KorAa trrlornocrb prarmrtnofi
gneprlru 6onrure flrrorrrocrr{ Kr{Herr{qecKofi sHepruu [rra3Mbr. B srola cnyqae gnuxeHne (oco-

6enno a HaflpaBflenr,ru, flep[en4rKyrlflpnoM cnJre rflxecru) upollcxogrlT Toqno raK xe, KaK

s o6rgnofi xug,Kocrr{, Ho c orpnllarenrnofi fl.Jrorfrocrbro. 3ro ogttar{aer, qro xLIAKocrb Moxer
ADr{raTbcf, r o6parnorra Ha[paBrIeHr,Iu IIo cpaBHefrr{rc co cJlrraeM o6rrqHofi rI{ApoIIHHaMI{KI'I.

Bepoxrno, raKoe aBJIeTII{e Mbr I,I na6nrogaetvr n Qoroc$epe rcarc oQQerr Snepuega.
IIpr Qoroc$epnofi nnornocrr{ p x 2 . lO-1 r/crvr3 lt cKopocrl{, xaparctepuofi Arfl aBepue-

gosug gnuxeHflir Vx 3 rv.l c, Berrwrlil{a noJrff fla ocnoBarlu}I urrpaxenufi (1) r (3) EorIxHa
lpeBbrruarb B ry 5O0 lc, r.e. TaKtre ABr{xefir{ff Bo3Moxubr ToJIbKo B cI{JrbHbIx MarHI'ITHbIx IIo'
11sx. OqegEEHo, qro ArIa EsnxeH[fr rIrIa3MbI c MeHbru[IM]I cKopocrflMu loporoBoe 3HarIeHrIe

noIl,I Htlxe.
159



3ar:noqeuue

llpouegennufi analug rloKa3arl, qro BxpoMoc$epe, r4e cuna Awepa oTcyrcrByer,, rura3-
Ma ABl{xercff nog geftcraueM rpaMeHTa AaBrreHr,Ifl BAorrb MarHr,Irnofi nernu ng o6nacrE c
uesrurefi Haflpffxerrocrblo florlfl g o6rracrr c 6onrurefi HaflpffxeHnocrrrc. B Qoroc$epe onra
Aunepa He paBua HyJIIo, oua cuoco6ctayet $oprranpoaanr.rro EBr.rxeHllfi rura3Mbr B HarrpaBrre-
Ftux or 6omureft Harrpffxerrrrocru r ueurtgefi.

Kpoye toro, uro6u pa6oran Mexanr{gM nepeKatrKr,I [rra3Mbl I,I3 o4xoro ronqa uarHrtnoft
rpy6rn a gpyroft, cKBaxHocrb MarHlITHoro florrfl Bnyrpr{ ee He Aorrxna 6rrm 6onlruofi. Tarc
qTo ABUxeHI'Ie nJIa3MbI [O MaIHI,ITHbrra rpy6rau HaKrIaEbrBaeT B[orrHe onpe,qeneHHble rpe6o-
Banr;,f,, Ha H:( crpyKrypy. B aarvrxnyrofi rrarnrrnofi rpy6re crQoHHrrfi MexaHr{3M 6yger npu-
BoAI'ITr K BbtpaBHIIBaHI{ro AaBJIefl}Ifl IIIra3Mbr HaeeKorflax. Cne[osarenrno, geftctnue ero I
orgenrnoft rpydxe 6yg,er rnonHe orpaHnqeEHbrM rro BpeMeHr{. O[Haro B rex cJrwaflx, KorEa
Ha HeKoropoM ) IacrKe uarnnrnofi rpy6xn BbrrloJrrrffeTca ycrroBr,re (3), aosrr,roxHo [oflBrre-
HI'Ie unpKyrltqul{ rI]Ia3Mbr rgonr rpy6rn, Wtfr \ro*uuaflufl rrpoueccoB gBoJrroulr}I TaKr.rx Mar-
HlIrHbIx cTpyKTyp rpafine Heo6xognuu pruTerrbHbre naofiogeHua B rrlrx AorrnepoBcKr.rx ABr.r-
xenufi, B srorvr nnane sa6nrcgennx Kapraruosofi [8] ouent Baxabr.

Hoa6pr, 1990 r.
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O HEKOTOPbIX OCOBEHHOCT.f,X PACCE.flHHOTO CBETA
[P}I CNEICTPAJIbHbD( HAENMTEH}IflX COJIIIETIHbIX OBPA3OBAHHff

HA 3EPKAJIbHbD( TEJIECKOIIAX

M.&r(.Iyceltnor

IIo Ha6nrcEeurrM cnexrpoB oxoJlocorlHeqHoro opeoJla, paccerafloro cBera fla ueo6paxeHuax Mepxy-pufl rtp,n flpoxoxAeH[u ero rlo AlcKy Conuqa 10.11.73 r., a raxxe Jlynrr y ee Kpas Bo BpeMfl corrHewroft)
3arMeHI{r B a[pene 1976 t, u3yqaercf, cEBI.Ir A], QpaynrrcQeporofi flEnr{tl FeI A 6302,5A onroc[rerrLno
ee floroxeHu, B cneKTpe qeHTpa g]IcKa Connqa. Haftgeuo crreAyrouee.

l. Conxe'IHa.f, JrIrHH.s B c[eKTpax oxo]IocorrterlHoro opeola y E-xpax Comrqa cABr{Hyra rto ]. B KoporKo-
BorIIroByIo, a y ll'rpat - B ArIr{nHoBorIHoByto cropouy cneKTpa; a6conrorsoe 3Haqeaile clBr.rra Ha paccro-
sgttu 30" sa nuM6ol.r Ha or(Barope I ALl s 20 rr,rA Cnexrprr-paccexunoro cBgra Ha gucxe JIyHrr s6nusg
ee luu6a rtplr p =0,98 laror raKr{e xe 3uaqeuus I Al,l .

2. Bemruga cABr{ra I Atrl sa [urvr6oM Comua 6ucrpo fla[aer c paccrosg]teM p or rIeHTpa Eucxa Consua
unpu p l=o1,6-2,0 gocruraer I AII s 0.

l(enaercr 3aKJuoqeur{e, qlo npu ra6nroAegurx Ha gepKaJrLHHx reJrecKorlax He MeHee [oJIoBuHbI BrsIaAa
u paccexHnrrfi cBer BHoclrrcfi caMbIMI{ 6nrgnexaqnpru x o6,rexry oKpecfltocrflMx (parnaeporu ,ar"-"
uervr 1') . 3ro ueo6xogutr,to yqI,ITBIBarb npll aHaJIr{3e cleKTpoB KoHTpaC[r6D( O6pa3oBa8ltfi cOmua.

ON SOME PECULIARITIES OF THE SCATTERED LIGHT BEHAVIOUR BY SPECTRAL OBSERVA.
TIONS OF SOLAR PHENOMENA WITH MIRROR TELESCOPES, by M.J. Uuiryior. rti rrririll 

"iiir.solar line 16302,5 A FeI rclative to its position in the centre of the solar disc is siudied by usi;; thc s;;;;of solar aureolc, the scattcred light on ihe images of the Mercury during its tiansit across tne i'oUr aisc on
10,11.73 and of the Moon (near its c'tlge) at ihp timc of solar eclipsc-on Afril 1976, lt has been found:

1. The solar line in the spectra of solar aurcole at_ the f+dge is shifted'shortward and at the W+fige
longward in 1,. The absolute value of the shift at 3.0',beyOnd th; fimb of the equator lAll E 20 me. ffie
scattered light spectra at the Moon edge at p = 0,98 yield the same valutes of lAtrl.

2. The value of lall bcyond the limb sharply dccreases with distance p irom the ccntre of the solar
disc, and at p = 1,6-2,0 reaches lAl,l ry O.

, Thus we are apt to conclude, that by the observations with mirror tclescopes the main contribution of
the. scattered light (not less than a half) is made by thc nearcst surroundings (size < I arcmin) of the objcct.
This results must be taken into account while making the analysis of the conlrast solar formations.

_ Ytler P.ilLrfrHtir.pacceflHHoro cBera rrptl [ccrreAoBanur,r KorTpacrHbrx o6pa3oBaH[fi Co;1gr1a
(naupuuep, [trrel{ LIJrI{ npoty6epanqea) Ha ocrtoBe r{3rrenr{fl KonrypoB r{x cneKrparrbgbrx
Itw[ttir flBrlaercfl orlerb BaxHbIM, TaK KaK [oryqaeMbre pe3yrrbrarbr cnrtrbHo 3aBilcflT or roq-
HocrI'I }IclpaBrIeHI,Ia rIa6[IoEeHHbIx KoHTypoB t$Hnir3a napasrrnrrft cBer. Boo6ue, lpofiJreMe
yqera pacceaHHoro cBera upE eonHeqHblx Ha6rIIoAeHI{f,x tlocB.fluleno HeMirrlo pa6or. Ho onu
B ocHoBfIoM oTEocflrcq K pa3pa6oTKe MeToAoB JrueTa BrruflHvrfi paccefr:anoro cBeTa Ha flp-
Kocrb Ha6rlrc[aeMblx o6pasonaHufi [l-4] . MeneeusyreuBo[poco coornoruear.ru KoarypoB
fiuHvtil LT wx gfiHH BorIrI B c[eKTpax Ha6rrrc,qaeMoro o6beKTa ]r paccesnnoro cBera. B cneirpax
pacceflHHoro cBera KaK KoHTypbr ilwtuir, TaK r,r ux 4rtr,rnbr Borrfr, [o-Br{Ar{MoMy, 6ygyr saru-
cerb or Qopv1rr lIIlAIlKarpI{cbI pacceflHu, r.r or rroJroxeHr{fl o6beKTa fla Er.rcKe Coryrrla. Uac-
rrrrrHo 3ra rpo6reMa paccMaTpHBarracb B [5-10] .

Karc fiosectno, [apa3l{Tnblft cBer rtplr fla6rrlogenl{fx CoJrrIrIa cocrolrr rr3 Tpex ocgoBgbrx
KoM[oIIeHToB: pacceflHl,Ifi n aruocQepe 3eunu, B r,racrpyMenTe l,t cBera, cBr3angoro c nptr-
MbIM [oIIaAaIueM lt3rlyqeHl{fl coceArlltx o5flacTefi Ha c[eKTp r,rccrreAyeMoro ofipa3oBagr,rf, u3-
3a ApoxaHrl.fi I'I3o6paxeHI,Ifi. flocleAHsa cocraBrrarculaf, [apa3[rnoro cBera - TaK Ha3brBae-
Moe pacceffrlfie il3.3a 3aMbIBaHI{ff '- [oBorrbr{o xopouo o[peAefirreTcff MeroAoM Ban4epca
Il] no Ha6rtIoAeHIlEM KpaE gllcKa Corrrrua ]r oKorrocoJrnesnoroopeorra.Cornacso Ul, lil ,

paccefiHfie a arwroc$epe 3er,uru, co-3,qarcuee flpKocrb He6a, cocraBrrfieT or{enb Maflyrc Berlrqfi-
Hy, rpr.rMepf{o paBHyro l0-"-10-6 spKocrr{ ueflrpa Er{cKa coJrnua, Hac sAecb r,rHrepecyer
cocTaBJIflIOIqaA paCCefiHHOrO CBeTa, cBf3aHHatr C pacceflHfieM B HHCTpyMeHTe, TaK KaK I,IHET,I-
KaTpHCy pacceflHHfi 6yger oupegeJlaTb rrMeHflo 3ToT KoMrroHeHr.

Oveau,qrto, rITo [prl orcyrarBnu BntrfiHt4fi. Apoxauafl [3o6paxen[fi (ulr uocle ero trcKJrro-
veHrx) cIIeKrp paccerlnl{oro cBera 6yger orrpeAeJrffTbcrr cyMMapflbrM 1{3rryqenlteM Bcero coJraeq-
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Horo g14cKa, Ho npu 3ToM pa3Hble yqacTKLI Aucra ColHUa, lto-BllAllMoMy, AoJIxHbl tsHocllTb

paeluvlruil BKJTaA B r,rHTencr,rBuocrb paccerrHnoro cBeTa B 3aBucl,lMocTl,I oT no3l{l-(rtn sa6lrc-

4aeuo.o o6pasorarlra v Lt3-3a pa3ilu.uvfl, flpKocrl,I Consrra Ha pa3nblx paccroflHuqx or ueHTpa

aficta p=r lRu. Eclu eule yqr.{TbrBarb, qro I,r3-3a Bpalresllr Colsqa o,.Huu re xe $payHro-

Qeporu ilu{l4u fiMercT pa3nuqHyro An[Hy BoJIHbr Ha pa3Hblx paccroflHl,Ifix or IIeHTpa ,4l{cKa,

TO MOXHO OXI,IAaTb, qTO U B C[eKrpe oKorrocoJrHeqHoro opeona ga pa3HEIx paccToflHllflx oT

E- t ll-rcpay. Colsqa crreKrpanbHbrc illatlru 6ygyr uruterr HecKorlbKo pa3rlIqable AJII,IHrI B0JIH.

.II1r usyreHurr r,rncrpyMenTalbnoro pacceflHufl Hatru 6uno [poBeAeuo HecKorlbKo sa6lrc-
geaufi cuexrpoB oKorrocoJraeqHoro opeona (p > 1) u pacceflHroro cBera Ha AucKe Colsua
(p< 1).

MarePnaa na6rnoAesnfi

Ocnosfiaq qacrb cneKTporpaMM 6r,rlanolyueuaslg73 u 1976 rr. Ha MarIoM 6auessotvt

corrgeqgoM rerrecKofle (MBCT) Kprrrnrcr<ofr acrpo$r.r:rvecroi o6cepuaropl'I11 c tloMoull,rc

cuercrporpaQacE{QparquouHoftpeurerx^oi. Ha6nroAeH[fl [poBeAeHbI B qerBeproM IIoptI[Ke

peureixr.r 
" 

oOlacrra eoru tr6295-6305 A. B sroN,r yqacrKe cneKrpa o6parnafl rruaei'tnanguc'
nepcrarpaeHa0,354 ,A/rrarnr, Bce cneKTpbr cHI{MarII{cb Ha IIJIeHKy "l4sonauxporvr 15-800", B

1990 r. Ha6lrogeHur flpoBe[enbr naBCT-2, ficno]Ib3oBarlacb [rIeHKa T42 (o6patnas' nuseir-

Harr Ar.rcrepcus 0,360 ,4/r*).

h 6JO4 76+ R Aln 0 2

Puc. 1. Cnexrp MopKyprts Ha ALIcKe Connqa 10.1L.I97 3 r. (o6nactr 16 295 -6305 A)

Cuerrpur oKorrocoJraerrnoro opeola B pa3nfiqHbre gnu ([aru I4 BpeMfl Ha6nrcgeHufi yKa3a'

Hbr B Ta6Jrr{qe) npu xopo[rl4x ]r cpeArurx ycnoBllrrx na6rrcAenus cHI4MarIIltcb s outuqecxofi
crrcreMe reJrecKorroB MECT vrBCT-2 c Qoryurlrvr paccroflHrleM f _= 12 rl (s $oxarusoft uo-
cKocrr,I paccroflHrre I ntur na raao6paxeHnu coorBercrByel 18" Ha IloBepxHocru Conrqa)
y pa3nbrx KpaeB trr.rcKa Connua Ha paccroffHrll rpl4Mepno 30" or rurvr6a. 27 cemrrlpx 1973 r.
u 2 w 4 orra6pa I 990 r. c[eKrpbr oKorocofiHeqHoro opeola floflyqenbr fla pa3flur{Hblx paccro-

aarrx (or p=rlRo=1,02 Aop=2,50) or E-ull-xpar. AlIcKaIIosKBaropyConHqa. Ilptt
3ToM cgr,rMarrurcb raKxe crreKTpbr HeBo3Myulensofi o6nactu B uelrrpe 4ucxa CotHqa.

fiStr^ usyueaua dropuu ?rnAuKarplrcbl paccerrl,tff Mbr cHLIMaJII,I TaKxe cueKTpbl pacceflHHo-

ro cBera Ha Ar.rcKe Meprypnr (fanrure 6ylerra yuorpe6nnrr BbIpaxeHI'Ie "cnexrpu Mqpry'
pun") npu [poxoxEeHur.r ero lro Ar,rcKy Consua 10.11,73 r. Ha6lrcAesfifl.BeIrvcb B orlrl,Iqe-

crofi cucrerre MECT c SorycHrrrvr paccroflHr,reM f = 35 rur. Meprypnff na [tlcre Consua 6rrn
Br.rAeH KaK TeMHoe *pyirro. nxrHo guavrerpoM oKono 1,5 rvrrvt (oto cooraercrByer d-lO").
Ha puc. I npuaoguru orrler{aroK o[Horo LI3 n]qrut,tx cleKrpoB Mepxypr'ra r.p:a p= 0,8. Heo6-

xoAr.rMo orMerrrrb, qro B gror AeHb yc[oBI,Ia Ha6-nrogeHuit 6wnw He oqerb 6naroupr.rarHrr
(uacro gpoxaHl{tr u3o6paxenufi AoxoALuII{ go 6-8").IoeroMy I{3 MHorI,Ix cleKrpoB Mepry-
pr{ff Mbr orr6panu 19 coorsercrByrou[x Hauryrurl{M ycJIoBI,IflM sa6ruo[eHrfr, [p[roEIIbIx
/Irrfl orlpeAerrennff. Fnrzr. norur nnnufi.
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Bo aperraa 3arMeHI'Iff Connqa 29 arrpenr- 1976 r. sarlu 6r,rlu flonyqenbr cleKrpbr pacce-
ffHHoro cBera Ha uso6paxenuu JIyHrr a6alrsr ee mrna6a KaK Ha 3arraAnoM, raK r,r BocrorrHoM
I(pae gr,tcKa ColH4a. Csuuarlrcr raKxe c[eKTprr Connqa oKorro rcpax IIyHu.

Pesyrnraru nanrepeuxfi

Harru onpegerleHbl noloxenr.rfl corrHeqsofr rusl.lE FeI tr 6302,499A orsocureJrbqo AByx
rennyprqecKrx truuuir, pacronoxeHHr,lx e6rrrga Hee (tr 6302,000 Lu)63o2,j64 A), c no-
MoIIIbIo nrurcpo$oronaerpllqecKl,Ix 3alrucefi na MO-4 [nr.r Br.r3yanbubrx t{3Mepeflufr Ha ruurcpo-.
crone Mup'l 2. Llzr"rcpetufl paccrotrIlnfr rraex4y connevrofi r rcaxgofr r,r3 AByx relryp6re-
cxux ttunuir B Kax,qoM clleKrpe floBropflrrr.rcb 3 pasa (o clyuae perlrcrparlrr]r ua MO-4) r.urr.r
5 pas ( B c[yqae I'I3MepeHLIfl Ha Mup-12), u Haxop.Lutucb cpeAr{r.re 3naqenr,rfl Anl{Hbr Borrgbr
). conseqsofr IlttjHvrt4, IIpu raxorvr orrpeAerreHr,rH rtoloxeHH-E colHe,rHofi Jrr,rHtru cpeAHeKBa[pa-
TI'IqHaE oruu6ra paBna o = +0,002 A 3ater,a AJrf, KaxAoro crreKTpa paccesflrroro csera 6r,uo
olpe[erleHo pa3nl,Iqfie [nI4H BorIH corHeqsofi rrt4tutl B crreKTpax oKorrocoJrneqrroro opeona
orHocl'ITenbHo ee mI,IHr,I BoJIHbr B crreKTpe ueHTpa Aucrca Connua A). = tr, - tro, rge ).6 u
tr, - A.nuulr Boln b cleKTpe r{eHTpa [HcKa r{ Ha paccroflfrrr[ p coorBercrBeHHo.

B ra6nuqe Mbr rpr.rBoAr,rM pe3ynbrarbr orpeAeJreHlrfl c[BHra A]. rrrrur,r tr6302,5 A FeI
B cleKTpax oKorrocoJrneqgoro opeola y pa3gbrx KpaeB Ha paccro.Egr,tlt 30,, sa r[N46oM orr.ro_
cr,rrerbrro ee flofioxeHr,rfl B cleKrpe ueHTpa gucra corHqa. Bu4Ho, qro Jrr.rfru.fi FeI tr6302,5A
B c[eKTpax oKorlocorlHeqHoro opeofla y E-u l/-rpat 3Hasr.rTerrr,Ho cEBt4HyTa orsocurelrso rofi
)Ke ITuHtlLr B crleKTpe IIeHTpa Aucra Colsqa coorBercrBeflHo B KoporKoBoJrtoByro v, p6.u11o-
BorIHoByIo cropoHbl cneKTpa. Abcorrcrsoe 3rlaqenr,re c[Br,rra no ]. na paccro.fiHr,ur 30"or
n;aw6a sa E- u ll-rpaerv, I All ", 20 r"rA Y Nll- u Slil-rpan (r.e. npurvrepuo Ha unrpore 4S')
Ha raKoMxe paccrosHttrornuu6aSTor c,qBr,rr oKorro 10 lrA" ay N- u s-lolrcca cABr,rra 11o
). Her (a rrpeAefiax oruu6rr u:r',repeaua). A6corrcrnr,re BeJrr.rq[Hbr cgBr.rroB I AII a cneKrpax
opeona Ha sKBarope A.rI.8 pa3Hblx gneft pa:luualorc.E MaJIo. Kpoue roro, 3T].I cABrrrt{ ttoqrl.I
oU'IHaKoBbI A,JLE TetlecKonos MBCT UECT-2. Eute pas orMeTr.{M, qTo Bce c4Burv A}. nunNr,r
FeI tr6302,5 A, uprnegetflrte s ta6nuqe, orflocrrrcfl K oKorrocolneqnoMy opeoJry, cneKTpbr
Koroporo cH.fiTbI rla paccTofHl,I[ 30"sa nurr6ovr Conaqa. 3ro pacctoaaue 3uaqr.rreJrbno rrpe-
Bblluaer BenI{qI4Hy trpoxaH}Ifl Iaso6paxeHr.rfr Bo BpeMff Ha6arogeulrfr. Cuegoaarenbgo, rrprr
cbeMKe crIeKTpoB opeora fiptrMoe u:ryubHae or KpaeB Consua Ha ulerrb cnerrporpa$a Hu-
KaK fle [oIIaEarIo. Tarcurvr o6pa3oM, [pI,IBe[eHHbIe B Ta6rrxue BeJrr{rIr{HbI cABr4roB A}. corge.I-
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Pnc. 2. 3astrcmuocrb Benr{qrfirr c4Blrra Atr conneqrefi nwtunFel 16302,5 A n cnextpax pacceruuoro
Ta omrocrrrertrHo ee rroroxeHrls uo tr B cflerrpe qeHTpa ELIcKa Comrua or paccro.sHlur p=r lRs

O6oanaqexua cM. D TeKcre

Hoft fluturr B c[eKTpax oKoflocoflHeqHoro opeofla o6ycroarenu B ocHoBHoM pacceflHl{eM

cBera Ha 3epKarrax rerrecKofla (rcar 6rrno cKa3ano BbIrrIe, Aonfl pacceffHlrfl 3eMnofi arMoc()e'
pofi Hr.rqroxno Maaa).

lls pesymraroB u3MepeHl,/.it fl,c,fto, trro BKIaE pa3Hbrx )nlacrKoB coJlHer{Horo A}IcKa B pac-

ces.nlalc1ir cBer pa3luqen ]r rrp[ o[peAerrenr{[ pacceffHnoro cBera Heo6xoEltMo yt[ITblBarb

rrofloxeflue Ha6[loAaeMoro o6beKTa Ha AlIcKe Consua.
Ha prc.2 npnaegeHu pe3ynbrarbl orpeAerleflI,Ifl c1Bura A). ruHuu FeI \6302,5 Aq cner-

Tpax paccefflHoro cBeTa Ha pa3fiilqHbrx paccToflHl,lrx p oTHocI{TeIIbHO ee IIOJIO)I(eHLItr B C[eK-
Tpe uerrrpa AHcKa Corrnua. flo ocu a6cur4cc orJloxenbr ornocurerlbnble paccroflHllfl or uenrpa
At4cKa p = f 1R",,tto ocr{ opEltrrar - Berr[qr,rHbr cABI{ra A}. nunun (rernulaHrt A}. } 0 coor-
BeTcTByIoT cEBI{raM luittwtr B ErILIflfIoBoIIHoByrc, Atr < 0 - B KopoTKoBoIIaoByP ctopoHy).
CAslarE rlttrrrrit A]. ga lurvr6oM (p > 1), nafiEesslre ArIfl cneKlpoB oKoJIocorIHeI{Horo opeofla,

cHffTbrx 27,09,73 r,, orMeqerrbr roqKaMr{ (1), ocpegnerrnbre Berlllqunrr A\ 3a 2 n 4 owrr1pr^
1990 r. - rpeyrorlbr{}IKaMl{ 2, arauen:r.r- A}, sa Ancre (p< 1) ,4rtff creKrpon Meprypux npu
trpoxoxgenul,t ero tro McI(y Corut[a 10.1I.73 r. - KpyxKar"ru (3) . 3Aect xe roKa3anbl cABI'I'

ru A). rlrHlrr{ FeI tr6302,5 A a cnercrpax 6rrsrexauefr $orocseprr (rpeyronrnuxw 4),
oKpyx6roqefi Ancx Meprypun. ,[4a paccroxtlr4fl. p = 0,98 upraegenbl cABLIrr colneqrofr rln-

Hr.rr.r B cleKrpax yE- uW-Kpafr Ha 3KBaTOpe Colnqa, BbI3BaHfIbIe ero BpaluenueM (Kpyxoq-
xu 5) a raKxe fla crreKrpax pacceflHnoro caera, Ha6rrcAeHnbrx Ha u3o6paxeHlttt JIyHrr (na
paccroaHui.r oKoJro 30" or nurvr6a) [pLIBxoxAenvfieey lil-rpar I{ BbrxoAe LI3 ALtcKa Corsqa
y E-rpar. ero (raagparuxw6).

Ha prc. 2 rarxe orMerrenbr Berr4qunbr A)., onpe4enennbre B [6] $oroslerrplrlecKl{M Me-

ToEoM, Arrfl oKorrocorrHetlrroro opeola fia paccroflnl,I xx lO'-25" aa W-nuvlora ConHqa (raag-
parnrcu 7).

flpexge vevr uepefira K HHrep[peraq[I{ 3aBrrcuMocrl{ Benllul{nsr A}. or p corfiacuo pnc.2,
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Puc. 3. OotoruerplrrecKrlft pa3pe3 cneKTpa Meprypm nonepeK EI{ctrepct,trr

1*4:s =2" (r);3" (2);4" (3)t s't (4)

Heo6xo4r.rMo orMerr.rrb crregyrouee. HaftAeHur,re 3HaqeHr,rn cEBI{ra n}IHI'Iu A}. [Ifl oKono-

coIIHeqHOrO OpeOJIa Ha paccTorrHr4frx p >/ 1,02, a TaKxe [I.fi cIIeKTpOB pacceqHHoro cBeTa y
rpaa IIyHtr cBo6o.qnbr or Bnr,rffHr.rff aQ$ercra 3aMbrBanltff I,I3-3a ApoxafiLIE I{3obpaxeHlrfi CorH-
qa. Cre4oaarerlbrro, onr,r rroJrflocrblo o6ycrroBnefibr pacceflHlleM s getuIrrofi aruoc$epe u Ha

3epKanax rerrecKola, Ho Arn c[eKTpoB Meprypun Bo3Moxuo 3HarMTeJIbHoe BrII,Iflt{Lre oSSerc-

ra 3aMbrBanr{tr H33a Apoxarlufi r,r3o6paxeHr.rfl. Tarc, nanpuMep, Ha prac. 3 npzueAen $oroMe'
Tpr4r{ecKr,Ifi pa3pe3 cleKTpa Mepxypua flolepeK Ettcrrcpcut4 (cunorunaa rcprarar), rcotoprrfr
oraoclrrcfl K Ha6JIIoAeHI4Io, KorAa Meprypnft Haxogrulcfl Ha p = 0,80. BugHo, qro KpI'IBafl I,rMe'

er [pr{MepHo rIJIocKoe A}ro pa3MepoM Meubrue 3", r4e I,IHTeHcLIBHocrb pacceflHnoro cBera coc-

TaBrrrrer 12Vo\s"rescilBHocTr.l coceAHefi {orocQeprr. flcHo, uto crcra BxoAflT KaK BKnaA pacce-

fr.Hufl B arvrocQepe 3enrru r.t Ha 3epKanax rerrecKorla, TaK I,I rapaslt,Hrtfi cBer u3-3a Epoxa-
Hlu rr3ofipaxeHr,Ifi. I,I3Mepenlre cneKTpa oKorrocorlneqroro opeoJla, cuflToro B 3Tor xe [eHb
(cao6ogHoro or BrruflHLtff gpoxauufi r{3o6paxefi}rff), norcaaalo, qro ero unTeacuBnocrb coc-

raBJrser 6%ilHre1cwsHocrl,I'Kpafl Consqa Ha p = 0,99. Couacno [3] , r'ruteHcuBfiocrb pacceflH-

r{oro cBera pacrer K rlerrrpy grcrca Colrqa; Ha p = 0,80 ona- na 20% lottrl'tl,e ueru y ruvr6a.
Ho xprcoctr $orocrfeprr Cornrla K uenrpy lllrcKa pacrer 6rtctpee, qeM I{HreIIcuBHocrb pa.c-

ceflHl;oro cBera. B o6racrr{ \6000 A" cornacuo U31 , 4 (p = 0,80) =1,9 Iz (p = 0,99).
Taxunr o6pa3oM, Ha p = 0,80 uHreHcuBHocrb pacceflHgoro cBera, cBo6oAnoro or BIlLlf.HLtfl.

o$Sexra 3aMbrBaHr4fl, 6yger ororo 4o/o v+re:P.cuellocTl,I crleKrpa QotocSepbl Ha roM xe
paccroqH[r4 or ueHTpa 4llcrca Colnrla, CregorareJrbHo, IUIrI [puBeAenroro cryrlafi Aaxe Ha

Mecre rrJrocKoro Afia Soronaerpr,ruecKoro KoHrypa paccerHHntff cBer, o6yclosrenHbtli ronbKo

ApoxarrueM r,r3o6paxenr.rfi, cocraBrrfier 213 ot Bcero paccefiHHoro cBera, a fla Kpaflx EI{cKa

Mepxypux ero AoJIfi eIIIe 6onblue,
I,I:uepenua uoloxenufr lusuu Fel ). 6302,5 An cnercrpax Meprcypr,rt rpoBoAllrlllcb lIMeHfio

B Mecrax, coorBercrByrculux [rocKoMy AHy QororvretprvecKoro pa3pe3a. Ho, xar yKa3bl-

BaJrocb Bbrrrre, gonx e$$ercra 3aMbrBar[Ifl B STIix Mecrax !,oBoJIhHo 6onrruar, TaK qro oaa

MOr]Ia cyuecTBeHHo cEBr,rHyTb l1.lr[rllo B CleKTpe Mepxypux B cropoHy [oJIoxeHI,Ifl 3TOft xe
rrr,rHr,r[ B crreKTpe brnsrexauefr Soroc$eplr. B 3ToM cryqae 3HaqHTeJIbHo yMeHburI,ITcf pa3-

Hrrrla MexAy AiluHaMu soru Ha6nrcAaeMr,rx ttuttuit B c[eKTpax Meprcyprx u oxpyxarcuefi

Soroc$epnr.
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llo rr.reroAy BaHgepca [1] rr,roNHo nocTpoHrb pacflpeAeneHlrfl HHreHcr,rBr{ocrr{ pacceffHHo]ro
cBerarlollepeKfHcKa Meprypr,ra Anfl pa3Hbrx sHa,reHufi rrapaMerpa 3aMbrBaHlr.s s. Ha prc. 3
lyrIKTI{poM [pI.IBeEeHbr KpuBbre, coorBercrByrculue BerIrqLIHaM s = 2" ,3" ,4" t4 5" , c yqercrM
HHTeHcI,lBHocrLI pacceffHuoro cBera Ha p = 0,80, o6ycroBlreHnoro pacceffHr{eM B 3eMgoi ar-
rrroc$epe r.r Ha 3epKaJlax TeIecKo[a,

Kax nuguo, Ha6nngaerroMy Koarypy (cnnoruHax rpr.raax) Har.rnrrur.rM o6pasonr coorBe-
TcrByer s = 4". 3ro orsocl,trerlbHo 6onrruax Beluqr.rua ArIfl rlapaMerpa sarrarrnarug. Taxuvr
o6pasowt, MoxHo yrBepxAarb, qro B cleKTpax Meprcyprfl BKJTaA s$$exra 3aMbrBanr.rfl Ha r.rn-
Tecr.rBI{ocTb paccef,HHoIo cBeTa 3Haqr,rTenrtlrrfi .

Tenepr lepefrgerra K paccMorpenr,rrc coornoruenr{r Berrrflrr4n AI cgpr{ra r.yrluu
FeI \ 6302,5 A a cnertpax paccef,Hnoro cBera r4 paccroflHr.rit p ot ueHTpa gucxa ColHua.
Puc. 2 noragbrBaer cJre[ymuee.

1, Karc y caMoro Kpafl [ncKa Colsqa (p = 0,98) B cueKrpax e6nuzu rcpax JIyHu, rar r
saE-u Mrcpaeu npil p= 7,02 cgyur nulg.uuFel tr 6302,5 Auo tr cocraBrrfler lall -29*6

2, Benurryrna cABlra lrutrttr A), sa rur!.r6orra 6rrcrpo flagaer c paccroffHr{ew p. Ecnw Ha pac-
arofl.Httrr 10" I Atrl er 30 r"rA, ro rrprr p) 1,6 3Harrerrlre Atr 6rusro K flynrc.

3. flonoxesur, nwtuu FeI tr 6302,5 A n cnexrpax Mepxypua u 6nusrexaqel.r Qoroc$eprr
ConHUa oTrll{qaloTc.fl He3Har{I,ITerIbHo, 3to, B}IAuMo, cBfl3aHo c 6olrrul,Itr eS$errorvr 3aM},IBa-
Ht4fr,.

.flauHrte o BerIruI,IHax c[BI,Ira corureqlrofi ru+utt B crreKTpax oKorloconneqfioro opeoJla
Ha pa3flblx paccTofHI,I.Ex p sa E- u l/-rcpaev grcxa CorHrqa garor Bo3MoxHocTb no MeToI(y
KuHvraaa [14] oUeHI{Tb Qoprury I,IHALIKarpr{cbtpaccetrlHus. Cooroercreyrculmirauanu3 pe3y[b-
TaroB HaIr.u,Ix Ha6nrogeHnft cBuAererlbcTByer o roM, qTo r,rHEr{Karpr{capaccefr]'jIus., o6ycnoune.u-
HAfr paccefi,HvleM Ha 3epKaJIaX TerIeCKoIIa, CI{JIbHO BLITffHyTa: fle MeHee IIOIIOBLIHbI LII{CTpyMeH-
TanbHoro paccestilfr. flpoucxo4r,rr B MarIbIx (rvreurrue 1') yrnax, a ocrrulbHafl qacrb ero - B

6o'rrurnx yuax. 3ru pesyrrrarbr HaxogflTca B xopoueM couracvil 16, 141 .

Taxutra o6paeotvt, Moxno 3aKrIIoqI.ITb, rITo flpu Ha6lrcgeHuxx Ha 3epKulbgbrx rerlecKorrax IIe
MeHee [oJIoB]IHbI BKrIa[a B paccennnbrfi cser Bnoc]lTcfl caMbrMrr 6nusrexaulltlrlr x o6rerl:y
oKpecrHocrffrr,ru (paarrrepoM MeHblue 1') . 3gecr xe cror,rl orMerr{Tb, qro IIpI{ Ha6lrcgeau.erx
MarHIIrHbIx nonefr s aKTrIBHbrx o6nacrrx Ha CoJIHUe (oco6enHo u uaruax) r,r ra qacrb UeHr-
palrHofi KoMnoHeHTbr MarHI,ITorryBcrBr.rrerrbHoit nuauu, Koropafl o6ycnoB[eHa paccef,HrrbrM
cBeToM, MOXeT OKa3aTbCff [O[trpH3OBaHsOfi. 3rO neO6xOgNrvrO ylrr4TbrBaTb rrp]r aHaJrr.r3e cnel<-
Tpalrrbnbrx Ha6nrogeHufi KonTpacrfl brx o6pasoaaallfi Consua.

Hnrencngaocrb u rrH4{Karpl{ca uucrpyMerrtlJrbuoro pacce.snu"E, B03Moxso,3ilBHc.ET KaK c)T
qucla 3epKUI, TaK lt or crerlear,r 3allblrlenrrocrtt llx. He.ucKrlroqeflo, [o-Br,rAI,IMoMy, LI He-
Koropoe Brtvtfr)rne KaqecrBa arlroMnur{eBoro crto.E Ha 3epKilrrax. kltyrcnue erux SarropoB Tal(-
xe rrpeAcraBrrffer oflpefeflernufr rHrepec,

HcrpenHe 6aarogapen 3;A. BapaHoBcKoMy, II.I. .[o6ponpaBr.rny u H.H. CrenaHsfl ga u,l-
[e3rlble coBerbl npuo$oprranenr{rlcrarbr.r,, JI.C. Ionouorocosoft 3a rroMoulb B rlogroroBr:e
rrrrocrpaqui.

Hox6pr, 1990 r.
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HCCJIEIIOBAHHE BPIEPAIIHOHHbIX MO,U

KOHCTPYKIII,III PAAHOTEJIECKOIA PT-22

YI VIX BTIYIflHHE HA OJIYKTYATII,IOHHbIE OIII,IEKI,I HABEUEHIIfl

A.f . Krcnsxon, B.l,l. Hocon, M.M. [IogAHsxos,
JI.h. Ilrerron, I.14. IllenqeHro

flpegcraalarcrcfi pe3ynLra'r'br r,rccreAoBaHufi @lyxryaqfloHHLIX xapaKTep]Icrr.rK pa[uoreJIecKoIIa
PT-22 KpAO, BbrrrorrHeHHbre MeToEoM np.EMLrx r.rsrnrepeHufi su6paqilI,I 3JIeMeH'roB ero KoHcT py(qLIH I'I

paAr,roac'rpoHoMtrqecKI{M MeTo,tl,oM c [oMouFro aB'roMaT[3r{poBaHHoro paAEoMe'rpl4qecKoro KoM[JleKca
Ha BorrHe 3,3 ruu. floxagaHo, qro cI{rILHbte nn6paquoHurte MoILI KoHc'rpyKl{Irtt paluorenecKofla cocpe-

[ororrenr,r B Ar.ra[a3oHe 0,25-5 fti. Cnex,prr MoulHocr]r Bu6paryrfi xou'rppeQnex'ropa npereprleBalor
r.r3M€HeHr{.s B saBucr{Mocrr,r or yrrra Mecra r.l Be'rpoBbrx Harpy3oK. Cnex'rpanrHrrft cocraB $nyKTyaqxii
paguou3nyqeHr4.f, Ha BorHe 3,3 r"ru o'r orgeJrbHrrx yqacrKoB Corurqa B AI,Ia[a3oHe 1,5-6,0 fq uAerrruqes
c[eKTpy su6pauilogHrrx MoA aHTeHHbr W-22 a BeprI,IKarGHofi Ir a3r,IMyraJr6Hoft nnocxoctqx.

THE INVESTIGATION OF THE VIBRATIONAL MODES OF THE 22-M RADIO TELES.
COPE CONSTRUCTION AND THEIR INFLUENCE ON THE TRACKING FLUCTUATIVE
ERRORS, by A.G. Kislykov, V.I. Nosov, M.M. Pozdnyakov, LJ. Tsvetkov, G.I. Shevchenko.

The results of investigation of fluctuative characteristics of the 22-m rudio telescope obtained

by weasuring the vibrations of constructron and using a radio astronomical method with the applied mic-
rocomputerconjugated radiometer at the wavelength 3,3 mm are given. It is shown, that strong vibrational
modes of radio telescope construction are concentrated in a frequency range 0'2-5,0 Hz and depend es-

sentially on the antenna elevation and the mind. The power spectrum of radio emission fluctuations for
sepz[ate parts on the solar disc in the 1,5-6,0 Hz band is similar to spectrum vibrational modes of the
system in vertical and azimuthal planes.

BseAem{e

Pa6ora BbruoJrHffJracb no reMe ".[,uaruocrura 3pyIITr{BHofi coluequofi nJIa3MbI no MrlK-

poBoJrHoBoMy E3JryqeHr,rrc" c qelr,ro sKcaepl{MeuTanbHofi flpoBepKI,I MoAeJIei 3ueproBbr

[erreHllfl Bo BpeMfl coJlHeqHbrx BcrrbuueK. B patraxax reMbr 6blrla nocraBJleHa 3agaqa o6Ha-

pyxeulrfi 6urcrpr,rx [yJrbcaq[i B MrrrrJr[MerpoBoM H3nyqert,tu roKaJIbnblx L{cror{HI,IKoB,

ttocKoJlbKy flpeAflonaralocb, qro o6nacrb MnJIJII,IMerpoBoro E3ryrIeHI,IE pacnolaraercrl
6llusrco K o6Jlacru fiepBr{qHoro BblAeJreHrrr 3Hepr[[. Hurepec K MI,IKpolyrlbcaIII4f,M cBfl-

3aH TaKxe c Heo6xopMocrbrc I,IccreAoBaHlrff pa3rrl{r{Horo potra Heycrofiqusocrefi B aKTI'IB-

sofi o6nacru ll ycloaufi pacflpocrpaHeul{fi papoBonH lrpll HaJII{qLIH HeoAHopoAHocrefi s
coJrHeqHofi arMocoepe.

Ilor,rcx MliKponyJlbcawir B papor.r3lyqeHr.rr ConHqa 6r,lr naqat :aaPT-22 KpAO a 1987 r.
c floMoulbro aBToMaTI43HpoBaHHorO paAr,roMeTpr,tqecKoro KoMruleKca Ha BorIHy 3,3 rurlvr.

Merognxa Ha6[ro4eHr.rri u o6pa6orKr.r rrogpo6Ho ofl]rcaHa B [1], r[e 6bulo IIoKa3aHo, qro

cyurecrBeHHbrM QaKTopoM, cHr{xarcull{M AocroBepHocrr, EaHHbrx ua6ltrcAenuit, flBrflercfl-
pbrcKaHge aHTeHHbr B flpoqecce orexeur{fl us-ga oil[6ox BeAeur.tfi I{ pacKar{I4BaHLIs KoucrpyK-
r{Hr{ fipu [opbrBax Berpa. C[eKrp co6crBeuHbrx KoJle6aHr,rfi aurennrr PT-22 cogep:)K]rr ycrofi-
qHBbre cocTal]l1flrou$,Ie B LrHrepBarle rlacToT 0,2-2 lu. 3arou pacIIpeAeJIeH[q aM[II'IryA

Qrryxryaqr,ri 6nlrgorc K HopMartbHoMy.
I4ccrre,qosaur.ra Qtryrcrya4[ouHr,rx xapaKTepr{crnK paAl,rorenecKorla PT-22 6tlrl.u lrpo[on-

xeHbr B 1988-1989 rr. c noMoulbro Mogepur{3[poBaHuoro paAuoMerp[qecKoro KoMIUIeKca

B pexuMe EHarpaMMHofi uogylxur.ul.B [2] rloKa3aHo,qro rapMoHuqecKl.Ie cocraBJlflrcu.Ule B

c[eKrpax MoulHocrlr r,rHcrpyMeHrurbHbrx onyKryauuft Ha qacrorax2,3 N 5 lq coorBercrBylor

[HHaMLrqecK[M orul{6KaM Be.UeHH, 5",2,5" 14 1,5" I{ Moryr 6rnr o6yuroBJleHbl Apoxa-
Hr{eM KoHTppeQlexropa paAr{orenecKona. 3Tll r.{cc:reEoBaHr{r noKa3iulu, qro rroucK.MIlKpo-
lynbcauufi 

-" 
piu"orrrryueuutr Corruqa Ha BorIHe 3,3 uu HaPT-22 c pa3pellreHueNr 40" s urr'

repBane qacror 0,2-5 fu rpe6yer rrqareJrbHoro r{3yqeHr{fl SnyxryaquoHHblx xapaKTepl'Ic-

Tt{K TeJleCKOrra U KOHTpOJIfi I'tX B rlpoqecce Ha6flrctreH[fi.
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1. pesynrratu nsueperud napaMerpoB an6parprfi
KOHCTpyKTIIH pa4roTerrecKona

__llenrepeuur nu6poycxop:Hl.rft I Bu6porepeMeruenuft orgenrgbrx y3rroB pa*oreJrecKofla
PT-22 s Er.rana3oHe qacror 0,2-2OO fI| 6tuu.r BbrrronHeHbr c rlerrbrc orpeEelren[rr xapaKrep_
Hbrx qacror ru6paqrfi c [oBbrrueHHbrM ypoBHeM ycrcopeHufi, Brrr,r.srcq]rx ua onyrryaur.ron-Hbre rrapaMerpbr paEr,rorerrecKona. Hanaepeglr.s napaMerpon nr6paqufi o"yrrlarrrrrnra,
c rot\,rorqbrc arraparypbr, paspa6orauuott s HVl4 Oonor [3] .

Ha prc. I o6osHaqeurr Mecra pa3MerrleHufl at,t6pogar,tlrKoB Ha paAr.toreJrecKole: I _ ycra-nosoqnui y3erl a3l'IMyrarlbuoro AarquKa yrroB; iI - noaoporuirft crol; III - ogrosagrae
onopuofi crofircu; IV - rcourppesnexrop; v - soxanrHax rca6nxa; vf - onopuoe Korb-
uo peQlertopa; VII - paMa ollrl,IqecKoro ruga. CncreMa yrrpaBneHuspT-22 pa6oraJra Bpexr{Me MeErreHHoro cKaH}rpoBaHrr.s IIo a3r,rMyry co cKopocrrro 0,5,,/c r,r B pexr{Me nepe_
ycraHoBKr'r IIo a3lrMyry trpr pa3Hbrx yrnax Mecra. pexuurr cficreMbr y\paBile1ufi. paE,ore.

I -ZI
Pxc. l. Pagrvreueuae au6pogaturKoB Ha 3JreMeHTax KoHclpyKul,ra paA[oreJrecKona pr-22

T
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lr,i
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Prc. 2. C'rpyrrypnar cxeMa r{3MeptoerrlHoro npr,r6orpa
I - nresoperonaxcnuft npeo6paeoearenr ru6paqufi; 2 - npeo6paroBarerrb qacrora-KoE; 3 - Mut<po-

[poqeccopnoe ycrpofictno; 4 - uocroxnnoe sauovruiaroulee ycrpoftcrro; 5 - ycrpoficrno BbrBoAa Hrr-

Qopuaqxy

rlecKo[a o6ecneqr.rBarrcb KaK rrrrarHbrMH ycrpofrcrBaMu (Aarvurauru OM.4 u yflpaBrrffro-

ulaf MarxllHa 3UyM), TaK r{ c rroAKJroqeEr{eM HoBbrx [aflrr,rKoB yrila noBopora rr.rfla oP.
Ilpr,r llsuepeHuflx B roqKax IV*VII cKopocrb Berpa 6bura ropaEKa l0 rra/c.

IIpn MaJroM ypoBHe Br.r6poycKopeHlrfi AocraroqHo BbrcoKyro rorrxocrb r.r3MepeHu[
o6ecneqr.IBaror rlbe3ope3onaHcHbre rlpeo6pa3oBaTelrlr Br,rdpauufi c qacTorro-MoAyJrr{poBaHHbrM

BbrxoAHbrM Cr{THUIOM. I,ICtrOlreosaH}re [be3ope3oHaHcHbrx rlpeo6pa3oBareJrefi flo3Borrffer
IIpoBoAI{rb aKa[tu3 BH6pococroflHl4ff o6beKToB,.Ilpr,rMeHflf, qrQpouue Mr.rKpoflpoqeccopHbre
cr{creMbr o6pa6orrcr uuQopnraquu [3] . CrpyrrypHafl cxeMa r.r3Mepr.rrerrruoro npu6opa
lpe.qcraBrleHa Ha prc. 2. Oypre-ouertpu nn6poycKopeHufi u au6ponepenreuleuufi rauAu-
IllrpoBuulr{cb Ha eKpaHe 3JIT. Ilpra r.r3MepeH}rflx r{crloJrb3oB,Ilcff B[6poAarq[r.fIB1-003, a

B HeKoropblx clyl{affx EaTq}rK IIyl-02. 3naqeuns pe3oHaHcHbrx qacror B cfleKrpax rr,r6pa-
qufi QurcupoBiIJII,Icb c roqnocrbro 0,025 fu. Orun6xu r,rgMepeHr,rfl an6poycxopeur{s He rpe-
Bbrrutttrfi 0,4 v.v,f c2, a roqHocrb u:ruepenui sr,r6poneperreuleH]rtr He xyxe 0,1 ltxu.

Anarus MHoroKparHbrx cepufi [3MepeHrrfi [apaMerpoB sfiopar.Iufi PT-22 uossolrfr cAe-
naTD CleAyroUr,re B brBoEbr.

l. Hopualrnble ysg61 aHreHHbr, o[peAeneHHbre rlo. MaKc[MyMaM B cfieKrpax ru6paqufi,
I{Meror 3HaqeHrffpe3oHaHcHbrx vacror/o = 1,75:' 3,0; 4,75; 8,25; 9,75 r.r l8 fu.

2. Cuercrprr Br{6po[epeMerrleHl,Ifi, Lr3MepeHubre B pas[[qHbrx roqKax KoHcrpyKrlfirr aHren-
HbI, coEepxar . TaKxe uacrorrr/, = 10,25 fU.

3. Cnerrpanrnrri cocras nu6pauufi B a3r,rMyraJrbIrofi ruocxocrr,r aHTeHHbr xapaKrep[3yeT-
c, Hiln[queM cr,rrrbubrx rapMoHrrqecKl,Ix cocraBn.Eroul[x Ha qacTorax f = 1,751, 2,75;3,O
u 4,75 ltl cMaKclIMiIrIbHbrMI{aMtullrrygaMrru6porepeueulenufi A >/ 80 MKM Ha qacrore
3,0 fu.

4. B aeprurarrrnofi uocKocrr{ aHTeHHbr troMllunpymulrMr.r qacroraMr,r B crleKrpax nv6-
pa{nfi srnsrcrcfl. 2,0 r 4,5 fq c MaKcr,rMrrrlbuofi auurrurygofi uepervreruenrafr A};, 170 rvrxvr
na vacrore/ = 4,5 ft1 [p]r cKopocrr,r Berpa oKorlo l0 na/c.

5. Ypoenu nu6pouepernreulenufi Ha qacrorax f ). l0 fu s 6ontur.rHcrBe cJryqaeB MeHbrrre
2 trarcu.

6. Br6ponepeMerleHllfl y3na KperneHlrfl KoHrppe$nerropa B Bepr[KarlbHofi [JrocKocrr,r
(uacrorr,r 4,5 u 4,75Iu) na tropffEoK 6orbue, qeM Ha Kparo 3epKiulaPT-22.

flonyueuuue pe3ynbrarbr flogrBep4{rllr Haur.r rtsMepeHua, BbrnolHenubre pag]roacrpo-
HoMrrqecKI,IM MeroEoM [2] , u nosoofllr:rr,r o[peEerrr{Tb oflrl,IMilflbuoe Mecro rourporrr Snyr-
Tyaq[oHHbrx oIuI,I6oK HaBe.qeH]rff - rcourppeoneKrop.

2. I,lplear:lfluKarffc creKrpoa Snyrryauufi, r'eaeuus. PT -22
n ur6paquoxHbrx MoE KoHcrpyr(E{r{ cncreMbr o6uyuernr

Kax 6rno orMeqeHo BbIIle, crleKTpilIbnble cocraBJrflIorulte MexaHuqecKr.rx rone6anufi
pa3Jlr.rqHbrx y3rroB TeJIecKo[a r.rMeror gua,{uterrurrfi pas6poc rro aMIIJTI{Tyge r.r uacrore. C

uenbro yroqHerfifi. BluflHt4a ar6pauufi ronrppeQreKropa Ha pe3ynbrarbr pagr{oacrpouoMu-
qecKrlx na6nrcEenufi a orta6pe 1990 r. 6rrur npoaeAeHbr tr3MepeHlrE rrapaMerpoB Br.r6pa-
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Puc. 3. Ctpyxrypuaa cxeMa ar[aparyp-
HOTO KOMIJIEKCA

,l - patruorvretp; 2 -KAMAK; 3 - 3BM
.{BK-3; 4 - npwurep; 5, 7 - uresoaxce-
flepoMerpbr; 6 - gryxraxanlurrft ycn-
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Pnc.4. Ycpeprenrrre cneKrpEl Molqlrocrr.t Qnyxtyaruft crtrHaJra (a), pu6paquil roHrppe$nerropa o
a3fiMyraflbuofi (6) lr repruxanrHofi (a) flnocKocrrx nprr cJrexeufin 3a JroKaJrBHBrM llcroqHuKoM Ha EucKe
Conuqa

Pnc.5. To xe, qro laHapuc.4, npr crexeHrfi 3a KpaeM Etrr'fr.rcxa Connqa
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Plrc. 6. 3aafcr$.rocrb iltllflnrry[ ar.r6paur.rft B a3r.rMyrarrrHoft unocxocru (a) a n nepruxarbHoft rlrocKocra(fl or y'rna uecta

1-4:ua qacrorqx 2,7 h\ (1); 3,o (2); aj Q)i r,s (4)

t\ilh cI'IHxpoHHo c [ccrleAoBaHufiMu Ml,IKponynbcaqui rlHTeHcrrBHocrr,r paAr,ror,r3JryqeHnfl
Connqa Ha BoJrHe 3,3 vrrrl.

crpyxrypuaa cxeMa anlaparypHoro KoMrrrreKca npHBeEeHa Ha puc. 3. paguorr,rerp 1 c
o6nyuarereu B Br.r[e [[paMuAaJrbHoro pylopa pa3Mexrancfl B6nu3r.r BropuqHoro eorcyca
aureHuofi cllcreMbl reJlecKofla, a abe3oaKcerepoMerpbr 5,7 r:?Ina TIAMT-1 

-t4] 
- n nuxuen

qacrl'I KoHrppeSnerropa (roura IV ua puc. 1). Hanpanneulra MaKcr.tMarrbHoirqyBcrB[reJrb-
Hocrl'r aKceIIepoMerpoB 6rnu uepueuEl,IKynflpHbr olrr,rqecKofi oo.r rerrecKotla. [uyxxaua,rr-trtti ycwrurer.b 6, HaxorytBruuftcfl o QoranrHofi Ka6r,rue, o6ecnequsatr ycr,rJleH[e ,r qacror-
HyIo KoppeKUl{rc curHaJIoB [be3oaKceJlepoMerpoB, tlacroruas xapaKTepuc1r.rKa KaxAoro
}I3 KaHiIIIoB B Aua[a3oHe qacror 1,5-20 fU anaroruqHa nHrerpupyrouleMy 3BeHy Broporo
flopffAKa, IIo3ToMy cI{rHaJIbI Ha BbrxoAax yct4Irurerrfl. 6rurn npouopq[oHarrbHbr cMeilIeHr.rrc
rourppeoleKropa B a3l,IMyriulbHoM I,I Beprl4KrurbHoM HalpaBrleHr,rffx. Ko:$$r,rq[eur npeo6-
pa3oBaHl{fl cI4CTeMbI aKCeIIepOMeTp-yctlnuTelrb oflpeEenflnc.fl pacqeTHbrM tryTeM, TICXOIUi.
I{3 flaclloprHofi uyecrnuterlbHocrl,I aKcerlepoMerpoB no ycKopeu[rc ].r 3KclepuMeurarrbHo
crsrofi AUX ycr,rrrlrre.rtefi. Cucreua c6opa u o6pa6orxu AaHHbrx, BbrrrorrHeHHaq Ha ocHoBe
uurpo3BM .IIBK-3 fi arrraparyprr KAMAK, o6ecneql.raala orIHOpoBKy r.r peryrcrparlurc cur-
HarIoB c BbIxoAoB paAuoMerpa u ycutruteneir c BpeMeHHbrM cABr{roM ue 6oaee 2,5 wrc.
Maccus [aHHbIx rlo KaxEoMy LI3 cr4rHarroB cogepxa[ uo 512 orcr{eroB c uurepna:lov 40
urru 80 Mc B 3aBI'IcttMocrI4 or nrt6paHur,lx cleKTpaJrr-Horo I4HTepBaJra u pa3peueHr.rfl rro
qacTore, .ftg pacvera crleKTpa cpe[Hux aMnnr{TyA r{cflorrb3oBalrc.rr aJropurM 6r,rcrporo
lpeo6pa3oBaHux Oypre, a EII.E ttoBburreHutr roqHocrr.r orIeHoK caeKrpa npuMeHfinocb ycpeA-
HeHHe CIIeKTpoB IIO CJI e[OBaTeIbHbrX MaccuBOB AaHHbrx.

Ha puc. 4,5 npuaegeubl c[eKTpbI pan{oMerp[qecKoro c]rruaJra (a) , azuvryralrHrx (6)
u Beprl'IKarlbnux (e) s}I6paqrli, paccqllrauHr,re rro [aHHbrru Ha6nrcgeHuia npu cirexeHr.r?r
3a rroKaJrbHbrM r,rcroqHr.rKorr.r (puc. 4) u za KpaeM coJrHeqHoro [r.rcrca (puc. 5). IIo ocu a6-
cql'Icc cleKTpalrurrft ltHrepBaJl orpaHnrreH qacToraMr.{ 1,5-6 fU, IIo ocu opAr{HaT oTlroxeHa
cpetrHff.fl aMnrrr,rryAa coorBercrByrouero curHala (pa,qr4oMerpuqecKoro - B rpaAycax alr-
reunofi reM[eparypb; audpa:Jlzli, - B MuKpoMerpax) B crreKrpaJrbuoft roloce 0,025 lq
(puc. 4) luru 0,05 fq (puc. ,5). AocrosepHbrx EaHHbrx o6 alrrururyge 6olee Hr,r3Koqacror-
urrx nu6paqsfi ss flon]qego H3-3a orpaH?rqeHHofi causy floJrocbr npofiycKanr,rfl cr.rcreMbr
rlbe3oaKcenepoMerp-ycrt,{ureat, CpanHr4Ba.B ttpuBeAeHHbre AaarpaMMbr, HerpyltHo 3aMe-
T[Tb, qro c[eKTpaJrbHbte oco6engocrr.r paAr.roMerpr4rlecKoro c]rrHiura Ha qacrorax 1,6-2 u
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4,0-4,75 lq nparcruuecKr,r trorrHocrrrc o6ycnoareurr rcone6amu.flMu xourppeQnel(ropa B

BeprlrKiurbnoft nnocrcocrn, a Ha qacrorax2,75-3 fu - B aauuyramuoi.
Oueurca flapaMerpoB nu6paqrafi roHrppe$nercropa flpu HeloEBI,IxHofi auresne rerlecKona

BbrflBr{rra cl,IJrbHyro 3aB[cr,rMocrb cpetrHr,rx aumuryg AoMr,rHllpyrcullx cleKTpilJlbHbrx coc-
raBJrffrorqux atalpaguit KaK or yraorlecruofi KoopMHarbr, raK r,r or cKopocrll oerpa. Ha
pwc. 6, a, 6 tpwaegenrr rpa$rru [r3MeHeH]rfl cpegHr,rx aMlulr,rrytr xapaKrepHbrx cleKrparlbHbD(
cocraBJrfirorJrlrx rcore6auufi B a3r,rMyrarbuofi r ueprurcarruofi ttflocKocrffx coorBercrBeHuo
B 3aBr,rcrrMocrr{ or yrJra rtecra H [pr{ cKopocr[ Berpa oKoJIo 8 na/c. flpr cropocrll Berpa
oKolro I u/c aunnuryAa 3Tr,rx cocraBrfflou1ltx [pI,IMepHo n 2 paza MeHbIrIe.

Hanuqne 6oxosrrx norroc y ocHoBubrx au6paquouttux Mo,q (ota. pnc. 4,5) r rpa6uKl4
BpeMeHHbrx peannoaquf r.r3MepaeMbrx tudpaguit (e4ecr ue uplmo4arcr) cBr.rAererlbcrByrcr
o roM, qro ocuoBuoe role6aHue flpoucxoEr,rr Ha rracrore 0,25 lu. 3aroH pacrlpeEerleHl,Ia

aMlurr,rryll $lyrcryaqufi B Ilorroce 1,5-6,0 fq 6n[sox K HopMarIbHoMy.

3. O6cyxnemle pe3ynbraroB

I,lccfle,4oeaHr4e au6paquoHHr,rx MoE KoHcrpyKI{u}r paEnorenecxona PT-22 rloKa3aJIo,
qro EuaIIa3oH rror,rcKa Mr,rKponyrrbcaqufi a co]IHerruoM paAr,rol,r3rlyqeHrrl{ orpaHllqeu Qnyx-
ryarlr,rflMr{ r4HcrpyMeuTa B r.rHrepBiule 0,25-5 fq. 3a [peAenaMI,I eroro I{HrepBara (0,25 fq (
(/( 5 fu) BrrufrHue au6pautafi r.rucrpyMeHTa He3Haqr,rrerrbuo. flocrotrxy cnertpanrnufi
cocraB Q:ryrryaqrii KoHcrpyKrlr{r{ rerrecKolla flperep[eBaer rl3MeHeur,rt B 3aBI{cI4MocrrI or
yrJra Mecra r,r BerpoBbrx Harpy3oK, napaJrleJlbHbrfi rcourporr ero alr6paquoHubrx MoIr Bo

BpeMfl paAr,roacrpouoMlrqecKrrx sa6lrogeHrail crauoBr,rrcfl HelpeMeHHbrM ycrloBlleM. Ilpau-
rroJroxeH?re o cyurecrBoBaHr,rr{ KBa3r.r[eprroA[r{ecKl,rx xone6auufi c qactorofi oxo.no 5 fu
B parflorr3Jryqeu[r.r JroKarbHoro ucroqur.rKa Ha Cornr{e Ha BorIHe 3,3 r,rrtr [1], no-ergr.rMoMy,
cJreAyer or6pocurr, TaK KaK, Bo3MoxHo, npr4 3Trrx ua6rrcAegagx upou3olrtlo uo:6yxgeuue
su6pauuir rconrppe$.rrerropa Ha qacrore f , = 4,75*0,25 fq. 3aprerupr, qro trpll Ha6JIIoEeH]Iflx
laaPT-22 pagr.ror,r3ryqeuur Coruqa Ha BorHe 3,3 rvrrur (urara 1989 r.) r ueroropbrx crleKrpax
Moruuocrr,r Qrryrryaqrafi cr{rHala pag}IoMerpa [poffB]rrrrcb [rtKr,r, He coBna4aloull4e c au6pa-

ur4oHubrMr{ MoEaMI,I paAI{oreJIecKo[a, oAHaKo I,Ix aM[JtI,ITyEa 6billa He3Har{I,ITeJIbHa.

B coo6ulesnqx o6 o6uapyxeuu[ 6r,rcrpbrx nytrrcaqnfi corlHequoro paAr.rou3flyr{eHl,Ifl B

Ml4rrJrr.rMerpoBoM [rra[a3oue [5,6] He yKa3aHo, KaK ttpoBogr,rlrcff yqer Snyxtyaq[fi IIHcrpy-
MeHTa. fiauuoe uccJreAoBaHr,re noKa3brBaer, HacKolrbKo Baxuo ggarr oco6enHocrl{ crteKTpa

Qnyxryauufi lrHcrpyMeHraJrbHoro fipoucxoxAenus. Toqnocrr u:rurepeunff nplr Ha6JITAeHLI-

flx Mr,rKpo[yflbcawfit pa4r4otr3llyr{enus, Ha pa4l,ITeJrecKolax c EocraroqHo BbIcoKIIM pa3-

peueH[eM 3aBeAoMo yxy[uaercff r,rs-:a $lyrcryauuft uucrpyMeHTa.
Auroprr 6larogaprr A.B. CrenauoBa 3a [ocraHoBKy 3a4aqu rr floggepxKy trp]r Bbrnoll-

HeHrrr,r EaHHoi pa6oru, B.f . Illnrosa 3a Kpr,rrr,rqecKlre 3aMesaHufr. trpu qreuurr pyKonlrcrt.

[,era6pr, 1990 r.
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y.[K s20.3

K METOAY TAPTMAHA HCCNE.ITOBAHLIfl, BOTHYTbIX 3EPKAJI

,E.H. Paqxoncrnfi

Pagsrrue axrlasuoft onrr,rKu Tpe6yeT ruoEu0uxauuu KJlaccurrecKt{x MeroAoB uccreAoBaHus 3opxoJtr
Takt (, Haflpr.rMep, KaK uetoA lap'rrraua, IlpegnoxeHHbrfi amoprrM, KaK HaM Kaxercr, yAoBJIeTBoprer
nocraBJreHIIbIM.ycnoBr.rfiM: ou yctoftuur K HarlarlbubrM [afiHbIM, HTepaquu 6ucrpo cxo[rrcf, (nopxgxa
qerblpex npu6nmrenuft), EaeT BbIcoKyIo roqHocrb r,r o6ecnequBaer oueuKy oT[enr,Hbrx a6eppauraft.

TO HARTMANN TECHNIQUE OF CONCAVE MIRRORS VERIFICATION, Dy D.fi Rachkovsky. The
development of active optics needs the upgrading of classical verification technique. as that of Hartmann,
for instance. The proposed algorithm satisfies the arised problems: it does notvary with. the initial
data, the convergence of iterations in high enough (of the order of 4 approximation), it yieldeds high
accuracy and provides the estimation of individual aberrations.

B ycranonrax aKTr.rBHofi oIITI{KI{ $opua oflrr,rqecKofr rloBepxuocu.r KouTporrflpyercfl c
IloMorqbrc flp[noxeHHbrx Ha[pflxeHufi. Eclu qepe3 BeKrop Do6osuavr,rTb cMeuleHr{e TorreK
3epKaJIa rlog BJTI,I.fiHI{eM rlpl4rroxeuuoro K grr.rM ToqKaM BeKropa HarrpflxeHl,rfr F, lo, upeg-
floJlala, nI{HefiHoCTb I,I aMLITIIBHoCTb cMeIUeHHft no oruorueHr4ro K [pUroxeHHbrM Halrpfxe-
HI,I,M, MOXHO 3anI{CaTb

j= i.F. (t)
34ectA - KBaEparHa.E Marpr{ua.

EcnN xenaerrafl KoppeKqr{a Soprrarr 3epKaJIa Duaaecrua, ro Heo6xoAr,rMbre Ha[pflxeHrlrr
6yEyr

F = ,i-r.D, (2)

B raxor*a o6uleM Br,rAe Bbrqr,rcJreHl{e MarpuuntA-1 3aur,rMaer Mnoro BpeMeHr,r r 6nx rcaxgofi
KoppeKl[lu MarpI4IIy A-r sa1o Bblrlucflflrb 3aHoBo. B [1] npegoxego xeJlaeMylo KoppeK-
ur,uo Qopurr 3epKarra paulararb uo a6epparlusrrt 3-5-ro [opf,AKa, Kaxgaff TaKaff a6epparlrrfl
oflpe[,elltrercfl aMIUII{ry[ofi C u uoxer 6rrrr yrnou opreHraqr.r[ 0 . MarpuUy a-' (0 ) uoxuo
AJIg lttKI,Ix a6eppaUufi onpeEenl{rb 3apaHee I,I xpaHl{rb B IaM.ETLI 3BM. 3uas pa3JroxeH]re
ueo 6xoEnrroft ro ppex unu IIo o rEerr bH brrvr a6ep paquaM, Jr erKo loAcqr,rrarb

i-, = ?cia1@;.t

(3gecr rrpoBoEr.rrcg cyMMr,rpoBanue rro BceM 3Haqr.rMbrM a6eppauuxu.)
Brrgy BblruecKa3aHHoro Merog faprvraua onpeAeJrellrrfl $oprvlu onruqecrofi [oBepx-

uocrn rpe6yercx r,Iogtt$ulll4poBarb rar, uro6u oH traBan pa3rroxeH[e Qoprrau onrfiqecKoft
loBepxHocrl{ no a6eppaquqM 3-5-ro [oprrEKa. B rcaqecrae olopHbrx [oJrr4HoMoB 6bmr4,
KaK B [1] , uu6paurr xou6uuaqur rroirr{HoNroa I{epur.rrce (ra6n. l). I l-.s u l2-a crpourr
ra6r. I 6ur go6anneHbr c lleJrbro IIpoBepK[ roqHocrr,r Mero4a rrocrreAoBarerrbHbrx uplr6nr-
xeuuft, rcoroprrfi 6yAer onucau Hr{xe. 3gecb p, g-flonflpHbre Kooptrr,rHar*,a0 - yro[, o[pe-
Aelrroqufi op?reurauurc coorBercrByroulefi a6eppauu[. KaxAyro a6eppaq,mo MoxHo rrpeE-
cTaBr{Tb B B}IEe

Ait' cos(n9 a 0i) = Clpk cos(nV) + C1+loksin(n9) .

Taru*r o6pasou, Mbr MoxeM r{Merb MaKcr.rMaJrbHo 19 rcoeQSnuueHroB, orrpeAerrtrrcuux
6oprury [oBepxHocrr{ 3epKrlla.

Ha puc. I up[eeEeua cxeMa r,rccJreEoBaHr.rfi 3epKarra tro MeroAy laprrraHa. 3Eecr roqxa
O o6osuaqaer floJloxeuue Beplu]rHbr 3epKana Ha oflrfirlecKoft ocu, Orpeorr, r.rcxoAflul[e r,r3

TotIeK G H F1 , o6o3Haqaror coorBercrBeHHo [poeKUI{[ gnaQparutr laprmana N Qororurac-
TuHKrr. Hcroqnrr cBera pacloloxeH Ha onruqecrofi ocu n rovrce F'1.

florrr,rrvro IapaMerpoB, orrpeEenrrcu[x Qoprvry onruqecrcofr [oBepxHocTr{, HyxHo cr{u-
rarb Herr3BecrHbIMI,I n rooQ$uureHrbr, oflpeEeirflroru]re reoMerpr,rrc 3aAaqu. 3ro paccroaulla

(3)

(4)
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Ta6nuua 1

1

2

3

4

5

6

7

8

9

10

11

l2

,.ot 1,p+0r)
p2

p3cos,(g+03)
p.4

i6
p2 cos (2,0 + 0 ,)
p3 cos (3,p + 6, )
p4 cos(4rp+0r)
pa cos(2p+oe)
ps cos(9+o1q)
PE

pl 0

HaxnoH BorrHoBoro Spouta
llpoAomuufi Qoryc
Korvta

@epuu. a6eppaqua 3-ro nopxgr<a

@eprq. a6eppaqr.ra 5-ro nopxgra
Actrnrtratug*r
Tpeyrornuaa xot'aa

Knagpatru. acrr,rrMarll3M
Acruruarugu 5-ro nopraxa
Koua 5-ro troptAKa

FtO, GO, a raKxe KoopAr.rHarbr rleHrpa QororutacruuKr,r tl ru.ra$parMbr orHoc[re]IbHo oII-

TUqeCKoIi octr CllqreMbr. ByAeru CqI,ITaTL, qro paCCToEHun F1OLIGOoflpegeneHbl roquo.
flonoxeuue qeuTpa $ororuracrnuKr,r oruocr4TerlbHo oflTr,rqecKofi ocr,r, a raKxe opueHTaIIlIrI

ocefi KoopAHHar Ooronrracrr,rH(I{ tro orHorueHr,rrc K ocffM AHa+parMbI faprtraua H]IrIIocrplI-

pyer puc.2.
flyCrr A firrocKocTl,t Z = OFr o)t4 XG,yGflapall'nenbHbl CooTBerCTByIoilII,IM oCflM rapr-

MaHoBcKoro SKpaHa, xr,!F - r(oop[IHaTbr H l,I3o6paxeH}{fl rapTMaHoBcKoro oTBepcTI'Ifl

Ha Ooroflrracr]rHKe. BseAerur nepxuufi [rHAeKc G Wfr TorIKI4 Ha gKpaHe u F Nrtt roqKu Ha

$ororUracruurce. Eclu 3epKaJIo o@CI,IMMeTpIIqHo, To EIfi lllo6oft ToqKU Ha 3KpaHe rr ee

r,r3o 6paxeHrr.fi Ua So roul acrI,IHK e AoJI xHo B bInoJI HaTbcff coo THo IIreH[e

*81v3 = $lv\.
Ilepexoga B npaBoi qacrr.r (5) K cr{creMe Koop,ql{Har xp, !p,6y,qer.a ur'tetr

xf; (xX-,S)cosq + Ofl - sf,)sma 
.

E - 
OF - $)"ose - (xfl -,$f ino

Ecnu uenrp raprMaHoBcKofi guaQparubl raKxe cMeuIeH, ro BMecro (6) urr,reernr

*3 - sX f4 - ,{l cosc + @fl - sf in"

vT - sf o,f - $)..* - t,f - sfr'tr"
Ypanuenue (7) rovnoe, ec[lt 3epKilJro ocecl{MMerpr,rrrHoe, B [porlIBHoM clyqae oro crauo-
nnrcr npn6llrxeHnbrM u nafigeuuue r{3 Hero napaMerpbr 59,8',.9, s, u a rorpe6yercf,
yroqHffTb.

B EalruefiureM Mbr rrolaraeM SS =Sf; = 0, r.e. rpr,rMenneM ypaBHeHI{e (6). OgHI,INI rs
cnoco6os peueHr,r, 3Toro ypaBuenrrff ,Bnrercff cflegyrcquit. llrt ne6oarruoro q[crla roqeK,

cpaBHr.rBarr coorBercrByrou([e KoopEr{HarbrrF, lF uxc,/c, MoxHo oueHl'Irb upu6luxeHno
o=c1 . 3arervr, troE6l,tpaq [apbr BepTI{KaIbHo pacnorroxeuHblx ToqeK, I{MeeM Ens xaxEoft
napbr [Ba ypaBHeHHfl c EByMff HeH3BecrHbrM, .f, $. Perueune ,{ npu4erca or6pocurr,
TaK KaK ouo onpeAenf,ercf, orteHb uerouHo. CoorBercrBeHno [apa ropu3oHTaJlbHo pacnono-
xegHbrx rorreK Aaer HaM oEHo 3HaqeHrre .t'. Vcpegrta nonyueinrte iuaqeuus SF il Sr no

MHorr{M rrapaM, ru*og;no-8,r,{,;.-il*ot.l*r* MoxHo yror{H,rb y.on'o 
"{ rc)

u IIoBTopr.rTb npoqecc.

t74

' (s)

(6)

lt)
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Pxc. 1. Cxema ficcneAoBarlfifi MeroAoM fapruaua BorHyrEIx 3epKan
Toqra O - noroxeHr{e qeuTpa 3epK6nsi G - [orroxeuue EsaQparr,ru laptrvrana; F, -nctouuuxcae-

Ta u qeurp Soronnactuurcrt

Puc. 2. OrnocrrerrLHoe pacnoroxeHr{e KoopAnuarurrx cr{creM xG, /G AIraaDparMbI faprMaua uxF, !p' eo-
TOIIJIACTUIIKT{

S* , S, - crvreuleHHe qeHTpa @oromacruuxr{ orHocr{renbHo onruqecxoft ocr{ cHcreMbr; o - yro[ rraKlo-
Ha OCH ,r G K OCH *F

Cre4yroulltrrr IraroM flBJllercff o[peAeJIeHI,Ie KosQ$I,IulteHroB q' B pa3rloxenfiI'r

z (p; V) = Y1z1@, V) . (8)

Puc. 3 noqcnser reoMerp[qHbrft currcl [pr,rMeHtreMoro EJIfl oflpeAefleHfifl xooQQuurex-
roB q.MeroEa rrocJreEoBarerr'lxux npn6rruxesufi. llyctr 56 o3HaqaeT ToqHoe [oJIoxeHI{e

[ccnegyeMoio[r[qecKofirroBppxuoiTrl.Sl -,,sagauuoe [o,'IoxeH[Ie groro 3JIeMeHra B rlep-

aou npu6nnxeHun, EcrH 6r,rccerrpncy yrna Mexgy rla,qarcull,rM Ha 3JIeMeHT S1 I'I orpaxeHHblM

lyrroM flpr,rgtrrb 3a HopMiulb K HeKoropoMy lroroxenulo 52 , ro, KaK B]IEHo rI3 qeprexa' Sz 6y'

Aer ;1yqg1nM ttplr6ltl,txeHlreM K Ss 190M fioloxeu]re,S1 . 3ro, roreuno, He flBrlf,ercfl crporl'IM

AoKa3aTeJrbcTBoM, oAHaKo [paKT]tKa pacqeToB EoKa3bIBaeT c[paB'eEII[BOcTb IIOJIOXeHI'Iff.

.ftrx onpegeneHna xooSSr{ur{euroB I r (8) cscraB}rM ycJIoBHbIe ypaBueuufi AIIE Kax'
Eofi roqru MaSparurr. B raqecrse raKr,rx ypaBHeuufi naoxno [pr.rMeHffrb paBeHcrBo floJrflP
Hbrx flpor,r3Bogubrx ypaBHenua (8) t,t coorBercrByroueftflorlffpuoft rouuoueutrt 6uccerrpu'
e618 (puc. 3).

Hanpuntep, Moxuo l,rcflorlb3oBaTr rorr6uuaqurc [poI{3BOEHrIX:

Bp(pi, e)+ Bn(Pi,e,) = 
{ *rro, ^ +*,O, dl o-=;, (e)

Ypaeneuun (9) peuarorcf MeroAoM Har,IMeHbuMx r(BaEparoB. Jleaas qactr ypaBHeHufl

o[peAergercfl tlcxoEt{blM, Eo[ycrr.rM k-v, npulnuxeutleM K ypaBHeH[Io onTl,IqecKofi [oBepx'
nocru. flocle peIueHlra clrcreMbr (9) nonyuurra k + 1 ilpildilLlxeHlte. Cxoguuocrr otoro
apouecca u ycrofivrrocrb ero K HaqairbHbrM EaHHbrM 6rrrrE uporepeubl Ha oEHoM qacrHoM

cJryqae, Kor[a B KaqecrBe floBepx]Iocrr{ 6rn err6pau 3JIJII,T[cou BpaueHl{fl, flpurleM orHo-

clTerrbgbre pac[ofloxeul{a ggaQparnarr, $ororutacrl,IHKll lr 3epKana coorBercrBoBaJII'I cxe'

Me rrccJlegoBaHl,Is 3epKiula 3TIII, ony6nnroranHofi n [2] .

Ha puc. I roqru F1uF2 coorBercrBylot Qoxycarvr uIJlHncolIEa. FrO= 20,2 tLFlQ=
= 19,8 vr, GO= 0,095 M; npu groM 3KcueHrpl{cl{rer srlJllltrcol'lga 6yger paren e = 0,01.

Bcr e,4crs ue cI,IMMeTp I{rI [oBepxHo CTI'I tulr n u6upaeu pa3r o xeHu e

z (p) = Ap2 + Bp4 + Cp6. (10)

B nepnofi crpoKe r. ;6n.2 rpuBe[eHo pa3noxeHl,Ie a pag (10) roqHoro ypaBHeHI'Ir gnJII'Ir-

cor{Ea, rrolyqeHHoe Mero[oM HarrMeHbrrr]rx KBaAparoB (MHK). B raqecrae uepsoro npu6-
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Pxc,3. Ilocne[oaarerlagbre ttorroxeHfig gJIeMeHTa 3epKarra [prr [TepauuoHuoM qpoqecce
.S, - ucxogaoe [ofloxonr,lei B - 6uccerrpr.rca yrna Mexgy rragarotr1aM lr orpa)reHabrM fiyrroM K ane-

n4enry Srl S2 - uOnoxcelEe gIIeMeHTa 3epKala, eC,IH-3a rlopMAJIb K HeMynpllrI,lrb6uccerrpucyE; 8o -ucrrrHuoe flonoxourre paccMarpnnaeMoro irrcMoHra; .|y'- xoprrranr r sncuoxry rSo

nHxeHr,rff 6ruo npuuaro

z(p) =-2,4d
BMeCTO 60nee roqnoro

z (P) = -2,5.10-2 p2 .

Hecnaorpa Ha raKoe 6olruroe orKrlouenne, fipaKTl{qecKil ,qocraror{Ho qerbrpex tpu6nu-
xenuft, qro6rr nolyql,rrb MaKcI,IMaJIbHo Bo3MoxHyro roqHocrb [pI,I groM ql,Icfle qrIeHoB pa3-
rloxexr{tr (10). B naroM croJr6qe ra6il. 2 [prlBeEenbr 3naqeHuff KBaEparoB oKcrleHrplrcr{-
Tera Koul{qecKoro ceqeHr,rff 6n[xafiuero (r cvtrcne MHK) rc ourrqecrofi rroBepxHocrr.r
oqepeEuoro upu6nrxeHn.fi, Taxxe B Ta6[. 2 upfisetreHrr cpeEHeKBaEparr,trrHbre orKrroHeHr,rf,

T a6 nv,ua 2

k lo-2 p-2 to-s p* lo-8 p6 e2 ok, M

MHK -2,s00250027 -1,562803? -1,963118 1,0.10-1
o -2,4.t02
1 -2,5016206936 -L,462394.102 -1,5734.L012 -2,5002607924 -1,5938638 -8,1315.10 g,24.to-2 2.to-1
3 -2,5002500844 -1,s626878 -2,0494 s,7.10-5 r,34.to-1
4 -2,5002500315 -1,5627980 - 1,9653 1,006.10-1 5,28.10-1 0

5 - -L,5627981 -1,9652 1,006.10 -1 5,24.L0-t o

Ta6nuqa 3

--'rl

k I e2 | "r,* | r< I ", | "r,*
t

MHK 1.00003.10-1 4,8.10-3 2 t,oo02.1o-1 5,18.10-r r

0 4,1.1tr' t,07.lo-1 3 1,00003.10-1 2,57.L0-11
1 1,35.10-1 8,8.10-t 4 1,00003.10-1 9,44.10-t s
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Ta6nuua 4

I
2

5

4

3

3

3

5

1,99

9,97.10 -l

9,96.10-'
9,993.10-'

2,8

4,26.10''
4,26.10-'
3,6 5.10 - '

o B IlJloCKoCrI{ ooronnaornHKtr paAr,ryCoB-BeKTopoB ToqeK, 3aAaHHbrX I{ paCCqI,ITaHHbIx B
oqepe[HoM k-u upuorruxeHfir,r IIo Qoprr,ryJle

II
o* = (Z.(pt,* - p)' lN)'12 . (1 1)

i=1

Ta6n. 2 coorBercrByer npeAcraBneuuro ypaBgeHr{r orrrrrsecrofi uoaepxgocrr.r B Br,rAe
pa3JroxeHl,Ifl (10).IIpenoIbHa.E rorrHocrb pacqeroB o7. oK&3allaab panuofi S.lO-10. Harepec-
uo 6rno oUeHI4Tb MaKcI,IMrurbHo Bo3Moxnyrc ToqHocrb. C grofi lleJrbro ypaBHeHle rroBepx-
uocru 6ruIo [peAcraBJIeHo c 6orrurylr q11c1oM rIleHoB pa31oxeHfifl:

z = Ap2 l Bga + cp6 + DpB 1Epru. (12)
Pe:ylrrarr,r pacrreroB EIrr groro cJryqaf, [puBeAeHbr s ra6a. 3, o6osuaueuur rcoropofi

aHrulorrlqHbl radt. 2. tlucno npubnuxeHuft Arrfl Aocr[xeHr.{fl MaKcr.rMarrbHo Bo3Moxuofi io,{-

.*++{'+*lI++*rILln
\f t * + * i : " ; - * * /1if..-::::::iil"t,+ \ - + + + + + + + + + + + + - I /

.* 
'. 

'* 
+'+ + + + + * +-+ + + 

' 
* ' ..+-\ + - 

- *'* + + + + * +-+ + +, ' +, +
+ * * 

*_t **++t**++++*, : i .Z
#+* r**iI;;;; l* r, * * */-

I i :*..j;l;:;::ii; J.r* " *'y'
+ + 4 / + ++.{+***+*r. + l\^ * * ?
+ + + + + + l +\' / /* l + 1 + + * t

** ** f,?:r ti:i:.:i;il r4:l I :
1+(++*t**

+
t

{-. +
++
+J
*+
.|-'i

'+
+

+ + + + + + rf
+ 4l- ++*++ "+r++1/-l-+++

Y+++.+!+++++
+14++++h-+r+*lS1*+r

J ; : : I : : fi, tt\ \i: I: I : : + {\ 'i * * t ++'*/****+*i-a n * * l: * \
-l * * + +t*+++++++++.+ + + I 

* \
.";. ++*1 +++++,1+++++:+ *Y

?i;:t:::l;il::i:i.:S*"j:r ji:ii it[\t'
l\1+l

Prc. 4. Kapta cueureunfi uroSpaxenafi ua QorounacrrxKe pacqerHblx roqeK rro orHoureHlro K [3MepeH-
HbIM nonoxoflnnlr (rpocrxrn)

l12 12.Vlzsecrux KAO, ToM 86
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HoCTr.t ocTanocb npex$II{M, IIoCKoIIbKy 6rUto npnnxro 6onee ToqHoe HaqrulbHoe 3HaqeHI'Ie

z (P) = -2,4'lo-2 i .

Oruer1,1tr, qro BeflflrrllHa o EIrr pa3lloxeHr.rff z (p), nonyueHuoro cnoco6ou MHK, oraganacr

6onrrue oqerBeproro npu6nuxeuuff; 3To o6tacunercg reM, rITo onopHble roqKH B MeroEe

MHK 6ruru neirou""o Apyu{Mr{} rreM rorrKr.r guaQparuu laprlrana, c[poeKrupoBaHHble

Ha 3epKano.
B xaqecrae BToporo [pr.rMepa pacqera urr o6pa6oraJll{ peaflbHble I{crIbIraHI{r 3epKa]la

3TIII, lrc6esno upefocraBrreHHbre oEHr{M ns anropoi [2] . Kax n paHee, r'au nonaralr Sf; =

= $ = 0. ounr6rcu B.JII'HI''H: ^{, S t4 yrna c oKa3arll{cb paBHbIM}r:

aS=aS =t0,019 rvru; Ac= t0,0045 frag'

Yq[rrnar BO3MoXHyIo HeCilMMe-TpI4111 3epKaIIa, MaKCIIMtUIbHo oTKJlOHfIOulUeCf, TorIK[

or6pacrmaarcb rpu BbItIucIeHnr.S, Si u .o. Ta6rr. 4.nnnrccrpupyer p€ylbrarbl pactleroB

(n - rnrcno wreHos pa3Jroxeuna Qynxurn z). Kar BII&IM, yBermqelme lmfia ruIeHoB pa3rlo-

xeHfitr He Eaer yBem{wHlif, TOqHOCTII Crlera.

Ha pnc. 4 rpecruxanar o6ognaqenbr flofloxeHr{a rso6paxeunfi oraepcrra 4la0parurt
na QoromraCTI{HKe. OrpesrU, }ICX9E g16e I{3 CooTBeTCTByIoqero KpecTUKa, o6osHaqalor

B HeKoropoM ycnor"ornr uacura6J Be[llullHy ]I cMeIqeH]Ie pacrlerHblx uoloxenrfi rso6pa'

xeuuft Arrfl ypaBHeHHf, fioBepxHocrr{, [oflyqenHoro B 4rtl npu6nnxenru. Tarofi pHcyHoK

[o3Borlfler cytr$Tb o KaqecrBe [onupoBKr4 3epKana. Hau6onrrune orKrloHeHue MbI Ha6nIoAa'

ervr Ha canaofi sueulHefi u rnyrpeHHefi souax 3epKUIa. 34ecr otrnoneHl{a EocTl{ralor

0,23 vlv.. Puc. 4 llo3BonfleT TaK)€ CyAI,tTb, KaK[e lloluHoMbl ug ta6l. 1 Hyxuo Eo6as]rrl
r pasnoxenne (8).

Ouru6rcn olrpeEelleHufl Sf, $ u Q, Bo3MoxHo, oKa3blBalor cIdIIbHoe BIfi4flHue Ha pac'

crr[rbrBaeMbre i6eppaquu ]t-'srciqeHrpl,rcutet 6rrnxafiruero KoHllKoI'rEa' Tax, nplt pacqere

rroBepxuocrr,r sJrnrncorga BBeEeHI{eM ogpl6xu s Sf, paaHoft AST = 0,02 ltu, p^e:I[bjrl{py'

,o1;1nil *ounro11,q BMecro BenuqIIHbI e2 = l,lO-4'oxasafics paz4w1;u ez = 4'10-*. Eonee

nogpo6n6e pagrlerbl nogo6uoro poEa MbI IUIaHI{pyeM npoBeCI}I a galruefirueu.

Hor6pr, 1990 r.
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3EPKAJIbHbIE CBETOCHNbHbIE CHCTEMbI

C EOJIbIMM NJIOCKI,IM NOJIEM 3PEHH.ff

I.M. llonor

paccrrorpeHrr cficreMbr rr3 qeTrrpex 3epKan c oTHocurerrLublM orBepcrueM orono I :1, I npu npaKTl{qec-

KI.I n;1ocKoM none 3peguf, 2<o= 20-40" r{ AuaMerpe BxogHoro orBepcrlrl 140 uu' Cucter'lEr, I<aK rlpaB[no,

lrueror ygo6soe noioxeune Qoxanrnoil floBepxHocril, no3Borlsor npou3BoAurb rotlHoe cJlexeHse sa o6t-
eKToM nyreM ueperrreu{eurfi nnocxoro rteTBeproro 3€pxana (nanpr.rrrrep, B cnyqae na6nn[esufi c HC3)

fi flpfirogHbr Artr pa6orrr a ruupoxofi o6rlacrl{ c[eKTpa.

MIRRORS LARGE FLAT_FIELD FAST SPEED SYSTEMS, bY G,M. POPOU. SYSTCMS Of fOUT MiTTOTS

aUout f7 t,Z and practically flat field (2o: = 20-40" ) are discussed, The diameter of the entrance pupil is
iao *rir. Tlr" ,yrt"*t havl accessible position of the focal surface and permit to track obje^ctsby means of
moving the fouith flat mirror (for example to obserye space objects). The systems are usefulfor observations

in a large spectral range.
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Pnc. l. OntmrecKatr cxeMa clsreM Ns 1-4 (nocneguee

3epKalo nrocxoe)

B nacrosuee BpeMfl acrpoQlrcnqecKl'Ie Ha'

6nngesus 6narogapn fiporpeccy KocMl{qec-

Kofi rexHfiKu pacflpocrpaHwlfircb Ha peHrre'
HoBcKr{ft, yrlbrpaQ[o[eroBblft u unQparpac'
urfi AuanagoHbr crleKTpa. Kpoue roro, Ha6JIIo'

Eenua 3euru r{3 KOCMOCa C UerlbK) peureHl{fi

PffAA HA}^IHbIX, TEXHI{qECKUX I{ IPUKIIAAHbD(

3aEarr raKxe 3acraBlrf,ror paoorarb a ruilporcoi
o6nacrr.r crleKTpa. 3ro, B cBolo oqepeEb,

npeEbffBfif,er HoBbIe, 6oree srrcorue rpe6oaa.
IrLIfi K O6beKT[BaM, B qaCTHOCTI{ K I,IX IIO,II()

3peHl{fi . cOapenaeunue cBeTo[pueMHuKI{, KaK

flpaBurro, r{MepT rrrrocKylo rloBepxHocTb r,r Eo-
BOrrbHo rpoMo3AKlr, rrro rrplrBotr[.rr r seo6
xo[I,rMocrfi turocKoro tronfl 3peHr{fi, EocryfiHoro AIIfl pa3Melqenlrfi cBero[pueuuofr aflflapary-
prr. Heo6xo,4,rMocrb rronyql,rrb cpa3y rn$oprvraryrrc o 6turnn,tx yqacrKax 3ervrrlr Nlu ue6ec-

uofr csepu flpr,rBoEl,rr K ycrroBrrro lp]rMeHeHr{fl rrrfipoKoyroJlrrofi cuctepru. C gpyrofi cropo-
Hbr, u3ytrenge cra6rrx [por.axeHubrx o6],eKToB (rarltx,rarcKoMerbr, lyMaunocrll, 3ou{a-
rcannrtri crer) uyxgperctr B BbrcoKocBerocl{rlbHbrx crrcreMax, lloctasreHHrlM 3aAaqaM Mo-

XET OTBEqATb TOJIbKO IMCTO 3EPKA'IbHAfl CI,ICTEMA BBI{AY OTCYTCTB}Ifi MATCPI'IIINOB, fiPO3PAII-

Hbrx B urupoxofr o6lacrr cfieKrpa. Peurerurc 3Tr4x BorlpocoB rIocBElIIeHrt pa6orrt U,2],
rAe rIpLrBeAeHbr flp]rMepbr pacqeroB cBerocr,rJrbHbrx 3epKilrlbHtlx clrcreM. oguaro npo6nevry
pacqera sepralruoft cflcreMbr c erHocI{TeJrbH},rM orBepcrr,re*r,4 orcolo I :1,1 uplr ErIocKoM rro-

ne 3peur{fl 2a = 2O_3Oo peunarr He yAirrrocb. Mu paccuorpr,rM pe3ynbrarbl I,tccrIeAoBaHI4a

crrcreM r43 qerbrpex 3epKa[ (puc. l). Oragrrsaercq, rrro B STI,IX clrcreMax MoxHo IIonyqI,ITb

rone 2a [o 30" u 6oree flpu oruoc]IreflbHeM orBepcrnl{ oKorlo 1:1,1; m,rauerp Bxo[Horo
orBepcrl{ff IIpI{HI{Maerc.fi paBubIM 140 ruvr.

l. Meroqura pacrlera

Pacqer cllcreMbr cBo4rrcrr r( [ByM 3Ta[aNr. Ha nepaona sTarle Haxogar npu6lux<euur're

3HaqeH[fl flapaMerpoB cr{creMbr (puunyao, Kpr,rBI,I3Hbr 3epKaJI r , paccrofiHt4fi MexAy Irx Bep-

IuuHaMr.r d), a rarcxe BbrrmcrflIor Ar.raMerpbr floBepxHocrei u gosN,IoxHble florepl{ cBera Ha

sKpaHr.rpoBirHlre. Ha BropoM 3rale npor.r3Bogrrcfl oKoHrlarerlbHrdr (a6eppaquonnrril) pacqer

cucreMbr c rroMoulbro cueuuarrnofi orlnlMll3l,Ipyrou1efi uporpaMMbl ArIfl 3BM, cocrasneHnofi

aBropoM.
Ilipnnri 3Tarr 3aKJrroqaercfl B petueHr.r?r cucreMbr I,I3 Tpex aare6pauuecxux ypaBHeHuir: nep-

Boe ypaBHeHr{e Bbrpaxaer ycnoBr,re [ocrofiHcrBa flapaKcl'IanbHoro QorcycEoro paccrorHl'Ifl

/j cucreruu; Bropoe - oflpeAen.ser napaKcl,Ianbuoe noJIoxeHLIe l,I3o6paxear,tr (ero paccro-

flllr{e s j or ueraeproro 3epKaJra) ; rperre -- BbrpaxaeT ycrIoBI,Ie ucnpaBneHll, KplIBI43HbI

nona (ycroaue fle.rrlsars) . IlpnrraenurerrbHo rc naueft cflcreMe ycrloBl{e flertlsana rlN4eer

BI{E

2lrt -2112 +214 -2lra =0, (1)

r[e /1, tz, f3, 14 - pA[l4y0br

= -, T.0. r{eTBepToe 3epKano
paccronuun fo' urureer BLIA

fl = h',1 q',

Kpr,rBlr3Hbr 3epKan [pr,I BeprxxHax. O6rtquo MbI cqI,ITaeM 14 =

- rlJrocKocrb. Ycflosue rrocro-EucrBa 3aAaHHoro $oxycuoro

(2\

Ha rrepByro noBepxHocTb cl{c-rEle ht - BbIcOTa IIaEeHlIf [yqa, fl[yuero napauenbHo oCI{,



TOMbI, 4s - COOIBOTCTByI0UIII sTOMy IIytry yron c ollrllqecKofi ocbro noclte Bbrxoga [yqa
H3 cr{creMbr. B ssHol,r BHre (2) MoxHo nepen}rcarb raK:

2h, 2hr 4hit 2h, 2hq hLT- +- T- =-:i-=oq, \2a)f1 t2 tttz t3 f4 Io
rEe

2hit 2hi2
fiX = ri1

11 f1

2hi2 4hii2
* 

-,

f2 lttz

hq=ht+q.sd3.

3gew d 1 , dz , dz - paccrosHl,I-fl Me)([y BepIIIHHaMI.{ 3epKilJI IIo xotrry [yqa. ycloBue IIocToflH-
crBa s of MoxHo 3arrllcaTb B BI.IAe

si = haf a5 (3)

UJITI

a5 = ha f sl, (3a)

r[€ o5 orlpe,qen.Eercr. us (2a) . flpu ra = * (2a) yrpoulaercs; oqeBr{Ano, uro (l) , (2u),
(3) nuuefiuo 3aBr,rcflr or lfrs u d2; uc:rcrltorrr{B r.rx H3 3rr.rx ypaBHeHfifi, floryquM ypaBHe-
HI,Ie, co[epxauee flapaMeTpbI r1 , dr, tzi c\rfiTafl t1, d1 aBo1oAHbIM[ napaMeTpaMLI, flonyqa-
eM KBa[parHoe ypaBHeHr.re orHocureJrbHo Her,r3BecrHofi p, rge p= llrz. KooQ$]rul{eHrbr oro-
ro ypaBHeHLL BecbMa rpoMo3[Kl,t, no3Torvry/ Mbr r{x He rrpltBoMM. Haftga tztBblwrclrffeM
r3 u d2, peuafl coBMecrHo c[creMy ypaoueunfi (l) u (2a), cqurafl r,r3BecrHbrMr.r r, v dr.

ftx peureHr,rfi cr{creMbr yfloM.suyrbrx rpex ypaBHeHuft 6rrna cocraBrreHa c[eullanbHarr
[porpaMMa glx 3BM, [o3Borlffrcrlafl Obrcrpo r.I3yqr,rrb 6onnuoe ql,rcno Bapr{aHToB cr,rcreMbr.
flpu erovr no $oprvrynaM flapaKcuaflruofi onruxn BbrqucrrsJrr,rcb I4 Bbrcorbr hr,hz,ha ily\sia
Ha noBepxHocrfix cl{creMbr, no3BoJrEBrxHe ollpeAenurn upu6luxeHHbre AlraMerpbr 3epKalr r,r

opI{eHTI{poBor{Hble noTepLI Ha 3KpilHl,rpoBaHlre B npeglonoxeHt4vl, r{To BxoAHoe oTBepcTr,re
(aneprypuaa g[a$parrura) coBrraAaer c KpaeM nepBoro 3epKana. Bucorr,r hz, ht, ha tryueit
Ha loBepxuocrfix cl,IcreMbr BbrqI,IcJIflJIr,tcb rto I,I3BecrHr,rM [apaKcllarrbHrrru Soprrylal,r (nrr-
cota hl na[eHr.rfl nyqa Ha nepBoe 3epr(ano e\frrraercl asnectroft) :

hz =hr -2hfi1fr1,
ht =ht -2h1d1fr1 +2hrdzlrr
hq =hs -dqde,

rtre

aa =2h1fr1 -2h1fr2 + 4h1d1fr1r, -2h3fry

.[Its Aalrgeftruero I,I3yqeuur nrr6uparrcb cl,IcreMbr, [nrrHa Koropbrx He npeBbrrJ]ana np].r-
6nngnrelrso yIFoeHHoe 3HarleHr,re Soxycuoro paccroflHrla /j, a norepu Ha 3r(paur.tpoBaulre
He npeBbIIUaJru 5Wo Anfl oCeBOro [yqKa npu AoCTylHoM IIOJIOXeH],II,I $orcanruOfi IIIOCKOCTI,I.

A6eppaquoHHufr pacuer uMeil qenbro norrHoe lrcfipaBJreHr.re a6eppauufi Ha ocu H M]rr{HMr,r-
3aqllrc pa3Mepa a6eppaqr,roHHoro nstHa 6'B [peAeflax 3atraHHoro rrJrocKoro IIoIIfl 3peHr.rE.

JIrq grofi qena 6rua cocraBrleHa clequa:rbHaff oilrr4Mr.r3r,rpyrcuafl nporpaMrura gnx 9BM,
ocHoBaIIHafl Ha MeroAe HaLIMeHb[r{x KBaAparoB; r,rclpaBneH}re c(repr,rvecxofi adeppaunu
Ha ocll BblnorlH.tfiocb c floMolqbro flprlnrlrrna <Depua rra Kax,qoM uare upouecca flocneAo-
BaTerIbHbIx tpu6lNxeuuft (r,rrepaqufi) . 3ro noeaolfiIlo 3Harrr,rre[bHo ycKopr{rb rrpoqecc Bbr-
wcnerulfi u yryqrxHrb cxo&IMocrb flpoqecca flpu r,rAeiurbHoM rrc[paBneuuu c$epuuecrcofi
a6eppaurua Ha ocfi no cpaBHel.Ir{ro c rpaguuuo}IHbrMr,r o[rr,rMr,r3r4pyrour.rMr{ rrporpaMMaMr,r.
B rcaqecrne yrorrHfieMbrx flapaMerpoB r4c[orlb3oBaJrlteb f 2, fa, dr, d2,a rarcxe xoo$r[ruueu-
rbl acoeplIKu [Byx LIII{ rpex 3epKar (uereepToe 3epKano, KaK yKa3brBarocr nrrure, o6r,ru-
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Ho ocTaBaJIoCb IIJIOCKHM, a ero paccTofrHfie d3 oT TpeTbero 3epKana Bbr$r,rpanocbTaK, qTo6bl
florryt&I16 Aocry[Hoe floroxeH]re Qoxyca), Br,r.uacleuur rroKa3aJILI, qro Bo3MoxHbr cI,IcTeMr,I,y Kolopblx Bce rpl'{ flepBblx 3epKana ac+epflqecKlle, Ho B rIiIcrHoM cnyqae oAHo q3 Hr,rx .sB-
rr.rreTcfl coepurrecKr,rM; o6brqHo 3To BTOpOe nfifu rpeTbe 3epKalo.

2. Pesynrrarbr pacqeroB

Pesylrtarrr pacqeToB HecKoJrbKr4x Hau6onee r{HTepecHr,Ix cprcTeM flpr.rBe.qeHbr B Ta6n. 1_
5. KoHcrpyxrnB'bre srreMeHrbr cr,rcreMbr AaHbr B aepxnefi qacrr,r ra6n;qu. 3Aecr [pr.rBe[e-
Hr'I: HoMep rloBepxHocrl'I , PaE[dYc:'n KpHBH3HbI r IloBepxHocrefr npu Bep[Ir{Hax, paccroaHlre
MexIy [oBepxHocrqMl'I d, axlrouaa paccro.EHlre s j or nocneguefi noaepxnocru go Sorcy-ca clrcreMbr (r.e. $oranrHofi uocrocrl.r), rcnagpar 3KcrleHrpr4c[rera'e?,gua*etpi, i,
(cneroarre) 3epKarr, a raKxe Ar,raMerpbr D2 ornepcrnfi r aeprcanax. flepaax ,orap*roaro

Ta6luua 1

Koxcrpyxrnnubre 3JreMeHrbr cucreuu No I

No non epxuocr:u r' Ew d, Ew e2 DL' AM D2'E,l,

1

)
3

4

3,0
4,7'.t

-7 J2278

-t,72314
3,4

-L,2
1,023

;
1,90184

0

1,4 0
3,3 2
3,3 1,1
1,4 0

II p n r'r e q a II r{ e. D =_ 1,4 EM) A = l:1,2; f! = 1,6287 Ev.; 2@ = 21" i E = O,O362lZi G = 0,0123014;H = o,oo43o3z;.r = 0,006 1 345,

A6depaqnonxue rr cBeroBbre xaparcepncuKu cncreMLr No I (go = S6Vo\

paA (, 6" vv l,** s,MM 3,%

0

0,r1943
0,1 7809

q

6,8s
10,2

0
0,024
0,038

0

- 19,8s

-29,55

102,29
102,33
102,34

100
91

64

Ta6lluua 2

Koxcrpyrrrnxbre olreMeHTr,r cxcrervtr No 2

No norep r, Ew d, ttu e2 D| AM 42, tru

1

2

3

4

3,0165
s,021s

*7,54t

-2,011
3,3

- 1,1

1,1366

norruu
1,61151
0

1,4
4,0
4,0
1,s

0

2

1,2

0
IIpuruerraHuo,D = 14 lxr;.5 = l:l,l;"fJ = 1,5339 E:v.i 2.,-28";E=0,0356056;c-0,0149025H = 0,0061s436; ./ =0,0101?s3.

Adeppaqnoxxue lr cBeroBbre xaprKTeptrcrsKn c[creMbr No 2 (go = 6Vo)

paE (, 6" uv Y, MM s,MM 3, ok

0

0,1 78093
0,254368

0
0,03s
0,03

0

-2'1,26
-38,80

I 13 ,66
113,6s
1 13,60

0
10,2
14,6

r00
70
42
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Ta6nuqa 3

KoxcrpyrcrnrnDlo oJrgMeflrbr cncreutr No 3

No norepx r,EM I d,s* e2 Dp EM D2' EM

1 3,0
2 5,0
3 -7,54-

II p rI M e tI a H r e, D - 1,4 Ev.i A = t:|,1; fi = 1,54533 Ni 2<, = 30o ;E = 0,03455 13; G = 0,0142561 ;
II = o,oo5 81 191 ; "r = 0,0093 8s.

A6eppaunouxrro n creroitle xapaKrelt[surcr crrcroMbl No 3 (eo = 62%)

paA a 6, uu .1,/, MM s'' MM 3, vo

-2,0
3,4

-t,2
r,0047

0-,064043
1,6 1905
0

0

-27,46
-39,10

1,4

J'J
3,6
1,5

0
1,8
1,2

0

0
0, 1 7809 3
0,2s4368

0

10,2
14,6

0

0,028
0,03s

100,47
100,46
100,3 9

100
75

53

Ta6nrua 4

Koxcrpyxrnnxble sJreMeilrbr clcreMbr No 4

No noaepxnocru I r, ar'r I a, or'r e2 I Dr, *t, D2' EM

1 3,0 -2 L,4 o

2 5,0 3,4 0,064043 3,3 1,8

3 -7:s -r,2 1,6l9os 3,6 l'5
4, a 1,004'1 0 1,7 0

II p u u e q a H s e. D - 1,4 p;vri A = ltl,li fi = 1,5453 rrri 2<D = 4oo i E =0,0345512; G = 0,0
Ff = 0,005 81255 ;"r = 0,00938481.

A6eppaquoxxrro rr cDeroBEre xapaKreprrcrlrKu clcreMbr No 4 (30 = 5371

@, paE (,)o. I
r I o'MM .r', MM | "', -*

3,%

0
0,1 78093
0,254368
0,3366',t s

0
t0,2
t4,6
19,3

0

0,044
0,0s 8

0,0'16

0

-27,46
-39,10
-5 1,5 2

100,47
100,47
100,41
100,26

100
'14

72
51

ac+epfiqecKafl, ypaBHeH}{e Koropoft ]IMeer BI4,q

,=! * Eu2 +Gu3 +Hua +Jus, (4)
r

r\eu= (*, * y\12. B npuueuarurflx K ra6nuUaM AaHbr 3HaqeHurl E,G,H,l; D- ALIaMerp

orBepcr;fl (sxoAgofi 3paqoK, oH BorcAy coBnaAaer c KpaeM rlepBoro 3epKaaa). A6eppaUnou-

Hbre U cBeToBbIe XapaKrepI{cTI{KlI cI{cTeMbI [aHbI B Hllx1Hefi qaCTI'l Ta6nIIU: @- 3Har{eHI'Iflyr-

rra HaKroHa nyqKa [yqe[, BxoE ulero B cr4creNry, c oflT,qecKof ocbro z; 6' - pastuep n,ITHa

HanMeubruero rrrcaefl:aufr; y' - Opgrluara 6apraUenrpa IIflrHa Hal{MeHbruero paccroffu-l:

s'- paccrqanue or BepIItr{HbI qcTBeprolo 3epKaJIa Eo IIflTHa Ha}IMeHbIuero pacceflHfis, a raK'
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Ta6rruqa 5

Koxc4lyrcrxeurre groMeErrr crcrcrlrr No 5

N! nonepxxocru /,AM I c* | ,' Dl, aM DLrAn[

I
2

3

4

3,15 126

5,80853

-4,29029
_9,0

-0,983688
2,4

-t,2
1,556

1,4

2,5
3

1,5

0

0
0

0
1,5

1,3

0

lI p u u e q a rI u e. D = 1,4 AM; 14 = I :1,25 ; fi = 1,75652, 2a = 2O" ;.E, = 0,0544134, G = O,O23IS23 iH = o,ao4 s247 4, J = o,022460 s.

A6eppaunoxxno rr cBerolbre xeprKteprrcflxtt crrcroMbl No 5 (90 = 56Vo)

@, PIA an 6', r"rlt ./'MM S,MM 3,%

0
0,11943
0,17809

0
6,8s
10,2

0,0036
0,04
0,073

0

-20,96
-31,20

lss,60
155,49
1s5,38

!00
77
60

)r€ cBeToTexHlrrecK[e xapaKrep[crr.rK[ c[cTeMbr (6es yvera rlorepb cBeTa Ha oTpaxeHl{e Ha

sepKanax) 96 u 9. Bema.una 9s orxocurcf, K o@BoMy (<l = 0) nyurcy nyueft il frBrrf,ercfi.
3Hepnlefr, nporueBrreft qepe3 cucreMy, B upeAnofloxerMlr, rrro Ha BxoAHoft spauox [ocrynaer
lOWo. Bennwlxa I ttpeAcraBnfler coGofr EoJIro oHeprru{ oceBoro [yrlKa, ocraBurypcf, (Aocrrr-
IIIyrc flnocKocr]r cBeTonpneMnr{Ka) B rflKrroHHoM lryqKe; ecTecrBe[Ho, I yuenruraerca c

yBerlurreHxeM (j) BoIeEcrBrIe BI{HbeT}IPOBaHI{'.
Paccnaorperue AaHHbD( Ta6fl. 1-5 rlo3Borlf,er cEerlarb oleAylouu{e BbIBoEbL
1. Bce orcreMbr lrMeror gocrynncie rrolroxexue Qorcalruofi noBepxrocr]I, [ocKorlbKy oHa

pacnonoxeHa 36III{3u or orsepcrr{ff rperbero 3epKura (crra. puc. 1,2); Haunyqueft B groM

orHorueHlrr{ fiBJrf,ercr orcreMa N05, rEe $orcyc BbrHeceH na -36 MM 3aBepumHy rperbero
3epKarra.

2. Bce cucreMbr r{Meror o4rnaroarui Er{aMetp BxoAxoro orBepcrl{f D= 1,4 EM [pII or-
HochrerrbHoM orBepcrEr A oxono l:1,2,

3. Ilone aperurrincreM npaKruqecKl{ IurocKoe - or 20 Eo 40o.
4,Ileptan noBepxxocrb Bcex cllcreM ac$epuuecxax, ee ypaBnenr{e }IMeer BLIE (4).
5. Bropoe (aorayroe) 3epK{rlo nn6o cQepnuecKoe, flufu grumrrcorrE, Millo orcrynamuufi

or c$epu (e2 rrrud); rperbe 3epKarroBornyroe, runep6oruuecKoe; flcKrlrcqeHlleM flBnflercfl
clrcTeMa No5, rAe Bce 3epKarla, KpoMe rlepBoro, aoepuuecrne.

6. IJruna clrcreM upu6nnenrenbuo BABoe npeBbrruaer oKBuBaJIeHTHoe Qoxycttoe pac-
cr9f,rrue; ucKrrloqeHneM flBJIflercfl 6onee ronrnaxfirar cncteua No 5.

7. Bce cncreMbr r{Meror [EearrbHoe ucirpaaneruae a6epparuft Ha ocl{; BHe ocfl nf,rHo pacces-

nr{fl Bo3pacraer c yBefiuqemre}r ilonesoro yma o), Eocrr{rafi -0,08 MM B c}IcTeMe N0 4 cuo-
JICM OKOJIO 4OO,

8. Hauueururre rlorepl{ cBera Ha ocn (Ha 3KpaHI{poBaHue) nueer cucreua No 3.
9. Ilorepn Ha Br{HbeTupoBilH[e rvraKcuMarlbHbr B c]rcTeMe No 2, uro o6ycloBrleHo BbrHeceH-

nofi $oxurnofi [oBepxxocrDro.
10. [Iocromry BepKarro 4 nrocroe (rponae cr{creMbr No 5) n, crleAoBarerlbHo, He Bnr.lrer

na a6eppaurua, a rorrbKo Ha [oflo)r€Hr{e $oxaruuofi rloBepxHocrl{, ero MoxHo rlepeMelllarb
Bgonb ocll B HeKoropbx npeEerrax, MeHflfl BbrHoc Soryca u [orepl{ Ha BI,IHberr{poBaHI{e.

3aueuu raK)tc, qro rurocKoe rrerBeproe 3epKarro MoxHo [c[oJlb3oBarb AIIfl r]IEI{poBa-
Hlrs; gro Mo)rGT nortrle6oqauctr, HarrprrMep, flpu HeAocraroquo roqnofi cra6[rlusaul,I]r [I Ha-

BoAKe rocrwtqecrcofi rurarQoprvmr, necyulefi Haury cucreMy. 6onee roro; Moxoo B page
clyqaeB o6ofirncr ll 6e3 rrerBeprorq 3epKarra, rrpoEerlaB orBepcrl{e B 3epKane / (na puc. I

183



402 $r4

Pnc, 2. Omrqecxax cxeMa cr{creMbl
Ns 5 (sce sepKan&, KpoMe [epBoro,
c$epauecxue)

Puc. 3. ToqerIHEIe A[arpaMMbI
cr.rcreM N[ 1-5 rPt{ H8{rryullefi
Qoryopoaxe Arra pa3nlqnbrx Iro-
JTeBLD( yTJIOE (,

.[norpauua [pn t,r = 0 Bbrpox-
EAOTCf, E TOqKy, A IIOTOMy xO [peA-
CTABJIOHS

ero rloKa3aHo rpepbrBHcrofi n[mefi) r ronf{}rB Ll3o6paxeH[e B roqKe I'. Ilo4o6naa xoH-
crpyKul{fi o[paBEaHHa EIIff pafuTbr B EarIeKoM ynbrpao[olere H 6nl{x(Hefi penrrenorcrofr
o6[acr[, rEe rrorepE Ha orpaxeHlre BerILIKlr; KoHerIHo, [oJre 3p€H]IE npl{ gToM yMeHblraercf
r43-3a BLrHbeTHpOBaHr{fl Ha KpaflX "OTBepCTI{fl, SrOt UeTOCTaTOK 6yEeT MI{H[MiUIbHbrM EIrff
cr,rcreMbr N0 l, rocxoJrbKy, KaK ffcHo r,r3 reoMerpr{qecKr{x coo6pax6Hlf,ooKyc F 6yget
HaxoExrbcfl AoBorrbHo 6rHsxo K Bepurr{He nepBoft IIoBepxHocTr{.
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Puc.3 (oxouuauue)

ll. Oco6rri lrurepec rpgcraBJrfler clrcreMa No 5, nuerculafl rorlbKo oEI{o ([epBoe) ac0e-

puqecKoe 3epKaIIo, u o"i*otor. cQepraueCrne (ara4 cucrerrabl c co6[IoEeHI{eM MacluTa6a

ipagaruunan Ha pl,lc. 2) , * ero cyulecrBeHHo ynpoulaer [3roToBIIeHI{e o[rHKIl' .fl,ononuurenr-

HbrMrr AoCToI,THCTBaMLI ffBIIrrcTCfl: y1urafr. FStVHa - [p[6[I'I3I{TerIbHo 0,7 Or AnI{HbI C}rCTeM

N0 l-4, BHerrHee pacllofloxeHl,le $oxanruofi [oBepxHocrl'I, IIIo yEo6Hb EJIg pa3MeIIIeHI'Ig

rpoMo34Koft cBero;p[eMHofi anuaparypu. He[ocratrcaMll f,BrlffIorcff cpaBHI'IreJIbHo 6onblIr]Ie

pa3Mepbr [ffrHa pacgeflHtufl,HaKparc flollfl I{ KpI{BI'I3Ha uona (papryc KpI{BI{3H6I flon'fl IIplI6nu-

3LIrerIbHo paneu 2200 rvrna) .

Toqe.rnrre gr..p.noroi clrcreM No 1-5 I,I3o6pa)€HbI Ha pltc. 3. Oueaugno, qro ecJII'I upeHe6-

perlb H9CKOIIbKI4MII rrpollenralvu lyueii, AiI[eKO OTCTOfluI1lX OT IIeHTpa l43o6paxenl'Ifl, ro pa3-

Mepbl rraTeg pacceflHt4fl11otlTl,I EIIff BCex cIICreM He 11peBblcfiT 0,02-0,04 MM..UIIflUeETpaflo'Ifl
(c,r = 0) y aiex ctrcreM roqeqHafi MarpaMMa Bbrpor(Eaercfl B rorlKy, n Ha puc. 3 oua orcyt-

crByer.
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3. O6nacrr rrprlMeneHus

llpegnoxeuubre cl{creMbr uoryr 6rrrr np}rMenenbr Bo Bcex cJlyrraflx, KorEa Bo3HI{Kaer
Heo6xoE[Mocrb B cBerocrlruoi onruqecrofi cr{creMe c 6onrrmrrr florreM 3penr{.tr, pa6oram-
ueil u urr'rporofi cnercrpamnofi o6racru, - Ha6rrcAeHlr.f, B KocMoce, n na6oparopHofi srsr-rce (uanpuueP, trPtr u3weflfiw BaKyyMnoro ynrrpaQuonera) , a xauecrBe KaMepbr cBerocr{rrb-HOro cfleKrporpa$a rr,rua clrcreMbr MeftHena B KocMr.rqecKoM TeJrecKo[e I{ T.A.

Aarop [pI'I3HarerIeHxflxeHepy'lporpaMMr{cry c.A. BoHgapeHKo 3a cocraBrreHr,re uporpaM-
Mbr r{ 3a pacqerbr sa OBM.

Hoa6pr, 1990 r.

, JII4TEPATYPA

l. Kydpuru H,K, VccnegoBerrrus 14 paopa6otrn 3epKaJlbnbrx cr{creM Arrf, onrl{qecKr.rx perucTpr.rpypur{x
- npr.r6opor:.tryc. .. . KaHA. rexH. uayx. JI : II4TMO, 197g.
2. Xexoerca C..l-. Hccne[osamrc-u paspa6orxa o6rexrugos A[, acrpogoMfiqecKr.lx naOlrcgeuufi: Iuc. . , .KaHE. rexH. nayx. JI.: JII4TMO, 1990.

vnK s20.2/8

OOPM}IPOBAHI,IE OOTOMETPI{IIECKIO( WV -BWIl1,nq,T,IH CNEKTPOMETPAM}I
C JII,IOPAKIII,IOHHbIMI,I PEIIIETKAMH 3IIEJINE

B.K. tlporoSrcn

'Ilerarorgrft aHall{3 crpy*Typbt cne*TpoB, [aBaeMEIx gaQparqnonHrrMr{ peurerkaMl.r grue]IJre, r,r pac-npeEefleHx.fl 3Heprt{tl B HrD( no3BoJrr{, cEerraTE BbIBOA, rrTo IIpn noMorllfi c[eKTpoMeTpoB c TaKr{M[ perueT-KaMu Bo3Moxga oEHoBpeMeHHa'r perficrpaulrf, cneKTpoB BBrcoKoro c[eKrparrbHoro pa3perrregx.E a eoto-MerpfiqecKro( W V -r,enu,l.wt. r{ccneAyeMElx sBe3AHbx 66"extos,

THE FORMATION OF -THE PHOTOMETRI C T]BV QUANTITY BY THE SPECTROMETER WITHDIFFRACTION ECHELLE.GRATING, bY V.K, hOKOf,CV.i{ O9I;i*'il,i;;; 
'h;",;,;;;;;;ift,;:il.rum wich gives the diffraction echelle4rating and the inergy distribution in sucrr spectrum permit to do theconclusion that it is possible the regislration the high ,"iolutio, rp".ii"'una 

"t 
the same time the photo-me?lic UBV quantitiess of the study itars.

'[nr npoaegeHH.E AeriIrIbHbIx lrccrleEoaauufi ynrrpa$[oreroBbrx c[eKTpoB 3Be3Ar{brxo6textos Ha op6uranrHblx craulllrax I,IC3 ycraHaBnl{Barorc.E orITI{qecK}Ie reJrecKo'bl cocfleKTpoMerparru, cHa6xeHHbIMt{ MOparuloHHbIMI'I peruerKaMu gruerrJre, TaKI,Ie Q[eKTpo-MeTpbI AaroT cIIeK Tpbr BbrcoKoro crreK TpalrbHoro pa3perueHr{f, .
Tax, ua MexgyHapoguorur ynrrpaQuorreroBoM c[yrH[Ke IUE a eoxanrsoft uocxocrureJrecKo[a c o6beKTflBoM AI{aMerpoM 45 cv r{ oruocr{rerrbubrM orBepcrueu f 115 ycranos-rIeHbI Itsa creKrpoMerp.. Ogry - c peruerKofi orxenre c yrnoM 6necxa qi,Sa- i;;;;rrrrpr'rxoB Ha Mr{rurrnMerp - 101,9 na o6nacrr creKrpa 1200-1900 & gpyroft _.;;;;:rofi srueme c yuroM 6recxa 48,1 " u qr{cJroM rurp}rxoB Ha Mr{il[r{Mer p _ 63,2Alrf, perucrpa-u{u crreKrpa s o6racru 1900-3000 a paapeurarourax cnoco6irocrr 

'cnexr;";;;ri";
tr/Atr *104.

9rn cnerrpoMerpbl yclleluHo pa6oraror Ha reocuHxpoHuofi op6ure yxe cBbrru e lZ ner,cucreMarlrqecKr{ EaroT ynrrpaeuoneroBbre c[eKrpbr 
-ua6nro,qairr,rrrx 

o6rexroB. ApV**o[ruqecK[x upn6opou na IUE He ycraHoBneHo.
Mexry reM, rlpu uccJreEoBaHul{ ynrtpaSuoueroBbrx cneKrpoB sBe3[rrbrx o6rexroa upeg-craBjlflercf, IIeJIecoo6pa3HbIM [onyqaTb raKx-e_,u EiHHbre o xapaKrepe E]ruHgoBongoBorou3flyqeru{s o6rerroa s o6racrr EIruH BorrH 3000_6000 A Oro iro*"o cAerrarb, ecrru rrorry_varr QorouerplqecKue |l,BV-r,enuwilrblr; oEHaKo ua IUE ,oof' *"*ox,ocru Her, xor.Ecrpyl(Typa cleKrpoMerpos c &rQpaKuuoHHbIMI.I peulerKaMr{ 3rrrenlre oro rro3BoJrrer.
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Pnc. 1. IlpmrwmuaJrbrat cxeMa cfleKlpoMerpa c AuQparuuoxsoil
peurerrofi gllrerrfle

Ha puc. 1 npegctasnena rrpr{HrprmrirrrbHafl cxeMa crleKrpoMerpa c uf0parculoHHofi peIIJer'

Koft 3[relne. fly,m crera, npofiga BxotrHyro gua$parrvry A, nagarot Ha KoJlrluMaropHoe 3ep'

raao C, Koropoe, B cBoro oqepeEb, HarrpaBJrfler fiaparlJleJrbHbIfi nyuor nyuefi ua gr'rQparcqnou'

Hyro perueTKy srrle[[e .E', uoA HeKoTOpbrM yUIOM IIatreHUs 9, HeCKOIIbKO 6Offiuruu yrna

6necra peruerKr{ grrleJlJle 7. Itracrr prtlparupoaaHHolo peuerrofi oureane cBera HaI{6oIIbIUe[

uHreIIcI{BHocIE Ep}IHuMaercs BorHyrofi peueTKofi 
'G, roropafl Aaer Ha IIpIIeMHIIK I'I3IIyqe-

H1rff, HaxogffUleftcs BHe IJIOgKSCTI{ pUC. 1., pgf C[eKTpoB BbICOKOTO CII9KTp1UIrHOTO pa3pe'

lueHur. Anaaug 3rl{x crleKrpon npuregen u [1] '
Ocralrna.s uacrl guspairnporu*oto perueixoft eIIIeJITIe cBera c MeEbIuuMI'I yrnar'rn guQ'

paKUr414 r{Meer HeBbIcoKyIo Itr{TeHcI{BHocrb I{ 3aH}IMaeT [pocTpagcrBo Mexgy BorHyrgi

peruerrcoft G u toprrtanblo K peIIJerKe eluerfle' 3Eecr voxno ycraHoBl{rb cBero(hHlrbrpbl

C KprrBbrMu [ponycKaul{fl Wfl o6nactefi U, B, Z u CoornercTBylouue rrp]IeMrtrlKll

II3JIyqeHI{s,
I-fuxe paccuarplrBaercf, crpyKl'ypa 4.rQparuponaHHoro pellJerrofi surenfle cBera, ero

uc[olb3oB;H(e Eifi tlororvrerpnuecKl{x I'I3MepeHI{fi }I llpouecc $optunporanu{ ooroMer'
pl{qecKux WV -aerIlfirilrtt B c[eKrpoMerpax c guQpaxquouHblMl, peIIIerKaMlI gIIreJIrIe.

l. Pacnpegerenne eueprurr B cIIeKTpe

ror$parqrromloft PeurerKn elreflJle

Pacorrorpur"r cxeMy.4dQpaKur{r{ Ha urpr,rxax peruerKu srleue c yflIoM 6necra 7 c llfipIl'
xofi rurpuxa d (N=lld --*r.rro ulrpl{xoB}IaMI{IIJII{MSrp).OopMaulrpl{xarpexyroJlbuaa
c yuloM npI,I BepIIIHHe, 6lHtx}Irvr 90'; npur"rer"r ero paaurrrr 90o '- 

Ha pui. 2 npegctaaneHa cxeMa xoga nyteft cBera y [oBepxuocrl{ IIITPI{XoB petuerKll
pa6o.raff rpaHb rurp[xa b =dcosy. [Ipu nageurur Ha 3ry rpaHb [apaJIJIerIbHbIx [yqKoB cBera

CC flogyirro* i qacrr 3rofi rpagu arcpanupyetcfl BepIIIuHoft Iurpllxa u 4eilcrnyrcUeft flBflffer-

Cfl BEIIFII{HA

b'=b - atgi= 4"o"r, ' '-

t88

(r)

Pxc. 2. Ckeua Ar.l$paruur Ha rrrrpID(ax peruerKx 3[IenJIe

// ,/ ,c,



Iu0parqrr ua stoft Eefrcrsynueft norepxuocrr{ _oflpeAeJrfler pacrpeEenexlre oueprt,tu
B crleKrpe peulerKr{ gruerrJre rr Eaercfl nrrpaxenrerra [2]

O(a) = (sirw lu)2 . e)
3gecr apryuerur u=rL'l\ 3aBr{cr,rr or pa3Hocrr{ xoEa A' EIrn oroft [orpxuocrr{:

A' = b' (sini + sini'). (3)
Yrnrr nagen-ur i u grQparcqrrn i ' reueptrrorc.E orgocr,rrerrbHo HopMarr[ [ x geficrnyroueft no-
Bepxuocrl{ D rurpnxa peruerKr.r.

Oruocnrelruo 
,HopMarlu try' x noaepxnocru sceft peuerKr{ srrJerme r{MeeM yflrbr rrageH}rf,

g [r 4t{Qpaxqru{ g' .Bcte grr.r yurbr cBff3aHbr coorHorrleHr{flMu

i= g-^l , i'=g'-^l
Paerocrr xoga A' (3) nroxer 6rrrr noerouy 3arlrcaHa B Br.rge

A' =2bsin @- 7)cos [(9 - v\l2l
rse P = (p* p') 12.

C gpyroft cropoHbr,4nn ru{QpaxqloHnoft peruerxn c uraroM d uvreev,
ktr=d(sing+sing') =2dsinBcos [(9 - g)121.

3Eecr k - ropf,EoK EuoparuuonHoro creKrpa. Hcnonrsy t (4) u (5), EJIfi apryMeHra u
rIoIIyqaeM

b'u=kr 
-

sin @-z)

(4)

(s)

a sinB

flocle ueroropux upeo6pasosaHr,rft c yrreroM (l) nonyuaev

, cos 7 cos p ._ tg^l
u=Krr 

- 
(t - -:). (6)

cos r Eg
3ro BIpaxeHI{e rloKa3hrBaer, qro AllQparur.ronuoe pacnpeAerreHue iD(u) earucur or rr{[a
peruerKlr 3r[errJre (yrna6recrca 7 rr yDroB nanie,Hilni 

"t), or HoMepa roprEKa creKrpa r{,
B flpeAenax 3Toro uopsAKa, or yura gxOparryrfi g' uepee Ber[qr4uy p w rew caMbrM or EIr,rHbr
Borrnbr u qiacfia A,turp./u rvr.

Ha puc. 3 npegcranneH xog synxquw tD (u) B 3aBr{c}rMocrr,r or apryMesra a. Mrr 3gecb r.rMeeM
uexrparrurrfi MaKcr{MyM @(a) = I r.pw u = 0 u pag BroprrrrHbrx MaKcr{MyMoB raAarouefi uu-
TeHCrIBHOCTI'I C HyIIeBLIMI'I MI'iHI'iMyMaMI,I MeXAy HI{MII, cI{MMeTpuqHo pac[oloxe]rHbre oTHo-
cI'ITeJrbHo IIeHTpaJIbHoro. llpuregervr BeJII{uI,IHbI Erf flepBbrx qerbrpex Bropr,rrrHbrx MaKc]rMy-
MoB I{ coorBercrBylouEe LIM 3HarIeH}Itr apryMeuTa u. Hynearre MuurrMyMbr Haxogarc.E rrpg
3HaqeHuflx a, KpaTHbrx 7t.

Marcnvyrvr ! u a(u).

1

)
J

4

4,4934
1 1) <''

10,9048
14,066 8

0,047 19
0,01648
0,00834
0,00503

B AaarHeirueu ruu 6y4errr paccMarpllBarr o6nactr orpullarelburrx sHaqeuzfr apryMegra
u, coorBercrByroulrx odnacru c[creMarr{qecKr,t yMeubuarolulxcfi yrnos Eu6pur.urr, *oro_
pafr. He 3K pariupyerc fr Eerall, fiM,rr crreK rpo MerpoB.

Bntpaxexne (6) nora:rraaer, qro Mbr MoxeM paccMarpuBarr o(,) rar o(k, 9'), r.e. v
cl{creMe [Byx lepeMeHHbrx BeluquH: IIop.EEKa C[eKrpa k u yrna r[{opaxqrur g' yltn AaHHororr'r[a peruerKu oruenre._lerarrbHoe paccMorpeHrre alrsparcuronnofi $yurqnu Q(k, g) [po-
Be[eM Ar.fi rcouxperuofi An$parcryronHofi peurerxu eruerJre T =65" r.r f = tOO,uip./*rnp,



-t0t
Puc. 3. JlnSpaKqI'IoHHoe paclpeAeJleH[e sHeprfifl

/00

ZO

6l loizpod

80

60

40

40J5JO2l

Prtc.4.CxeMapacnpeEeneHI,-E3HeprH}IAn,pa3HblxnopfiAKoBcIIeKTpoBpeIIIeTK,I9IIIe,IIe
,l -J: tr = 350 nrrr (1) ; 400 (2) i soo ('')

ymaxIIaAeHwflg=7o"ui=5o.BrrgoAbl'KoTopbleMbI3Eecb[o[yql4M'6ytryrrpuro$trt
I.r uIf, Epyrux THIoB peuleroK sIrIerIJIe'

Ha puc. 4 cxeNralr4.rHo IIpeACTaBleHbI I,I3MeHeHI'tfi floloxeHl{ff oco6blx rouer O(U) EIfi 3TOfi

perrrerK, B cl{creMe ";il;;; i-\,'^ryo ropflAKoB creKrpoB B rpeE'erlax or k= 100 +25'

" 
uureprurre yrnolvl pr$paruur'r 65" -35"
Tonruruu rlr.HrrflMt/l 3AeCb npetrcTaBrreHo r{3MeHeHlre flofloxellufl rlepBblx rlerblpex MI4HH-

*il;;'o,,,|d!1r1 , *rp*brMr,r _ cMerueHne repBbrx qerbrpex^MaKcr.lMyMoB, a urpl{xo-

BbrMrr rr}rHlr.trMr,r B HHrepBane yr:ron 65 -5 5 " -xoA Beluwlu O(u) = 0,4 '

or yrror au6pa*,rl,or cor.rracuo (5) voxHo nepefrTl,l K cooIBeT-cTBy}oluI.IM AJII,IHaM BoIIH

B KaxtroM rlopflAKe cfleKrpa. flpr'r eap'auuorur yrrle Sua$paKulr[ 9' cootttou]eH[e (5) uaer'

qro k). = const. orfio[a c[e[yer, qro 6onee KoporKoBOIIHoBbIe cIIeKrpbI (ynnrpasuone'r)

pa3Meularorcs a 6oree BbICOKI,IX [OplEKax atararpo, (uepxnxr IIOIIOBI'IHa cxern'ru) ' 
a B HI{)K-

He[ uoroBr4H. - rrr"nouon'oBbre (n ror.a ,,cre u iralonoure) . Tarutr o6pa3oM, B o,spar,npo-

ffi;;;-;;;.r*ofi ,-"rrrre l43fly,e,Lru Mbr r4MeeM Hzuroxegr,re 6or'uoro KorII'IqecrBa cIIeK-

,po" (ruc*PerHblx IIopr)rKoB k) o ruuporoM I{HTepBaJIe EII{H BorIH'

gactn srnx c[eKTpoB' orpaHI4IIeHHbIe KpI,tBbIMI{ o(r.r) = 0,4, oupegeuffIoul},IMll UIaBHbII,I

MaKCr{MyM,*urnprnr*u.*'uo'ny'o;ru{opaxuuonuofipeurerKoi'KOrOpaap'uQparupyer
6;r;;A;ri noprgK, crreKrpoB eiofi qacrra r.r Sorycrapyer Hx Ha nplIeMHI'IK B rpe,erax 3a-

raHHoroI{HTepBaIIaEII,IHBoIIH;3ToAaeTHar,,rua6opc[eKTpoBBblcoKorocIIeKTpaJIbHoro
pa3pe[IeHl,Ifi n ynrrpaQuonerosoft ulu nngnturoir o6nactu E.rtr,ru aonH [2] '
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3so0 A 4000 A s000 A

k I o(r, k I o(tr) k I a(z)

43

44
45
46
47
48
49
50

34,42
36,89
39,44
42,09
44,8s
4'.7,76

50, B3

54,t2

0,0010
0,003 2

0,0076
0,000 1 s

0,015 0
0,0006
0,041s
0,00002

3s,47
3 8,34
4t,32
44,4s
47,76
51,29

0,0083
0,0011
0,0091
0,0108
0,01t2
0,0375

34,08
37 ,61
4t,32
45,26
49,49

0,00056
0,014 9

0,0050
0,0202
0,030s

30
31

32
33
34

3B

39
40
41
42
43

B ocralnnofi qacrl'I yuroB [ltrbpaxur,ra Mbr [MeeM Hiuroxeur.re crreKrpoB pa3flfirrHbrx flopfiE.
KoB HeBr,rcoKofi lurrencrasuocrlr (ne 6onee 5%), pacnoJroxeHubrx 3a nepBbrM MaHlrMyMoM
cxeMbr. 3gecn raxga.E Mr.rHa BonHbr tr rrloxer HaxoALITbcq B pr,qe McKperubrx [opflEKoB
k cuexrpon c coorBercrByroullMr4 3HaqeulrffMlr nenuvr,ru O(a).

B ra6rr,rqe B KaqecrBe npr{Mepa [pr,lBeAeHbr flop.fl[Kr{ ctreKrpoB k, cooraercrByroufie
BeJrr'rqr,rHbr yuroB .rr,roparcqar .p' ( o npegenax 54-34") , ,arr*rru, a@) Ilr,nr..*orru"r*
AIrr.rH BorrH blraxnero ynrpa$uonera rr BIIAr{Moro a3nyqeHl{f,.

Ha pr'rc. 4 sHaxalvltl 1-3 noragauo uofioxeulre flpr,rBe[eHubrx Bernquu A(r,l) n cr{creMe
rcoopguuar g', k.

Tarur'r o6pasovr, [;ts srofi qacr[ yrnoB gu$paxqr.ru cxeMbr puc.4 Mr,r r,rMeeM coBoKy[-
Hocrb cyMMapHblx Be[I4r[{H )@(zl) I{3rIyqeHI,Iff glx xaxgof Arr,rHbr BoJrHbr Br,rAr,rMoro r.r yJrbr-
pa$uoleroBoro rr3rryqeHr,ra (cnoero poAa KBa3r.rcraquonapurrfr c[eKrp, npuroguu[ gn.a
$orolrerprvecKl'tx I{3Meperulfi), ycraHoBr.rB 3Aecb cr{creMy 6*urpo, c rrprreMgr,rKaMr,r r,r3;ry-
ueulrx (O3Y).

2. Ooprvruponaune e orouerpurrecK[x (JBV_rlenwllru
B cneKTpoMerpax c gHSpaxrIHoHHbrME perrrerKaMr.r gruelrJre

flpoqecc QopvruponaHua $oronaerpurrecKr,rx (JBV-ae\urnl c uelbro 6onuuefr Harrfl[Hocrrr
paccMo-rpr,rM [nfl. KoHKperHoro cneKrpoMerpa c ru{oparuuoHnoft peruerxoi eurerle
"'l = 65",ly'= 100 rurp./rrrrtr, g =7O". Konnuvraropuoe 3epKaJro cJ.=g00 rvru locbrrraer Ha
M$parcquonHyro peilrerKy oluertfle flaparflerrbHbrl nyro" cBera Er{aMerporr,r 80 unr, OrpeIuerKI'I ugyr E[Opar[poBaHHbIe uyuru nyuefr onrrurrr]rqecKoro ceqeur,rfl c rrocrerreuHo
yBerluql{Baloluefic-a 6olrurofi ocrro B 3aRlrcr,rMocrr,I or yMeubrxeHr,rfl yrrra urr6pu"qr, ,piHa puc. 5 upegcraereno ceqeHlle Au$parlrpoaatHbrx peilrerrofr gurenne 3rrJrrrrrrr,rqecKr,rx
IIyqKOB cBera HeKOTOpOfi nnocrcocrbro, [eprreHtrr,rKynapuofi qenrpanbHoMy uy.ucy ryvei,
I'IEyIIIeMy HelocpeAcrBeHHo Ha BorHyrylo peluerKy (norasaHa uyHrruporvr). [lxana yrnoo
uuSpaxqrau Ha sroM pI'IcyHKe $urcupyei cneAbr rleHrparrbubrx ,ryv.i cooraararry.rur*
3rrrlunrllqecKnx ceqeuuff .

Ha erolta prlcyHl(e B KaqecrBe [pl4Mepa [oKa3aHbI 3TIJII{[TIrqecKI,Ie ceqeHl4s I{ Itx IreHTDr]r
g.n.f, nyqKoB nyvefi, gr$parr.rporaHur,rx rrpu yrnax g, = 60" ,55" ,52" , 49" , 44" u 39" .

PagMecrulvl ua srofi lllrocKocrll Ha HeKoropoM paccroflIrr{lr or ueHrpirnbHoro nyqa 3 nprervr-
Hr'rKa co coerosulrrpavw UBV,Kpr.rBbrerrpolycKaHxfl Koropbrx [pr.rBeAeHbr " [3] . Hu ;;-
Artfi Sranrtp flolla[aer H3nyqeHl{e or pflAa eJrrrulrr.rqecKux ceqeuuii gu6pa.npoBaHgbrx 11yq-KoB cBera: Ha Sulrrp U - or ceueuufr, HaxoA.Br.rluxcf, B npeAenax y.ro, ar$purcgr4u g," =
_:5 

n 39.5' (crur.p1.. 5); Dtra gwtwpta B e'= 53 + fi;l i tn'" Sr.,rrrpa z - coorser-
crBeHHo I = 52 +36" .

Pagueulexre WV-$wtwpoB c rIp[eMHr.rKaMr{ qenecoo6pa:uo cAerrarb raK, qro6br 3Ir-
JII{[rI{qecKI'Ie ceqeHl'Ifi 4'r$paruporaHablx IIyqKoB cBera Haxog}rJrrrcb BHe uer{rparrbgoro
MaKCr{MyMa 3a nepBbrM Mr.rHr,rMyMoM. flpegenrur,re yurbr gi.r$paxquu npr{ sroM Moryr6urr onpegerreHbr r43 (6) urs Kaxrloro noprgrca cfleKrpa ft, npiuxe 3Haqegr{e apryMegrau= * 7t.
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Puc.5.Pacrrpe.qeIIeHI{eceqeHufienrrnTEqeoKID(flyqKoBcBeTa,AI,opaIIIpoBaHHFJIXpeIIIeTKoft9IIIeJIJIe
g' - ytonArQpaKqrltr; I - nuxefinoe paccroflHlre uearpoB nyr[<oB cBera

PaCqer OTHOCI,ITeJIbHbIx KOJIIIqeCTB gHeprull B oeqeHl'Iflx Eu$parUpOnaHHbIX [yqKOB IIy-

qefi 6br[ [poBeAeH Er1a KogKperHofr cxeMbl cfleKrpoMerpa c Er'rQparcqnoHHofi peuerKofr

srIrelrJle (rourcpernlre BeJII'IrIuHbI "'l , N,9)
Cyr*o p'rrurri. .IIIa rax[oro Qr.urrrpa 3aqaBaJlacb EJIIIHa BoJIHbI ]. s coorsercrBylouleM

lrHTeDBaJIe cfleKrpa. llopagru ine*tpO, k nog6upatt1Icb raK, rlro6bl coorBercrByloull'e

iiri",' *6p.ouoi p', orpe,erre,Hbre ,r3 oc,oBHofi $oprurynu gn6paxqnoHHofi pe,,erKl'I

sin p + sin g' = 7raY, (7)

nexaJrr,r 6r,r u npegenax nu6pauHoro AIIff sroro Srulnrpa I{HrepBaIIa yrnoB gn$parqur'

3areu no HaftAeHHbrM;;;;;;t, glonp.g.nfncs apryMeH* rlo Qopr'ryne (6) r O(u)

no (2). Kax cneAyer }r3 ra6Jrlrubr, Errtr KaXAoii EJrlturr BoJIHbI MbI I4MeeM HeKoropoe KoIII{-

qecrBo 11opffllKoB cleKTpoB, y4oBJlerBopsroUux ru6paHHbIM I'IHrepBaJIaM yrnoa gu$pa5-

111,Iu. B LITOre, urg KaxAofi EIIITH6I BOJIHbI MbI flolyqaeM cyMMapgoe KoJII4qecTBo )t]'(u) 
'

KoTopOe pac[pegeJlego tro Bcefi ffIoulag1l sJIII]IIITI{qecK[x Ceqeul4fr gu$parnpooaHHblx rryq-

KoB ;ryqefi 6e: yuera ruroulagr{ [p]I9MHIIK9B. Pacqet flpoBoglrficfi c tuaroM 10 A nO IIIIHaM

BOIIH.
Taruvr o6pa3oM, MbI [oJIylMJII4 KoMIUIeKc Bertllquu ZiD(a) n npetrenax coorBercrByloulrx

clreKTpalrbHbrx LrHTepBaJroB. KOHKpeTHbIe pacqeTbl IIpoBeAeHbI AIIfi CJIyqafl pacIIoJlOXeHI',Ifl

tfulrrpoa B rrrrocKocrr, ,u*og".uafics na paccroffH;Ir - 700 rurrvr ot Eg6paxqlroggofi pe-

IUCTKI't 3IUCIIJIE.
yvnoxas [olyrreggbre [pr,r groM Belr.rqutrbr 2O(r,l) ua cooTBeTcrBylourne xoo$Qr'ru]IeHrbl

[poflycKaHllt Sulrrpon, nprrep,e,r'ute u [3] ' MbI IIoJIyqaeM orHocl'treJlbHble KolutlecrBa

SHep rull, flp]rxo A-fi lUI',Ie Ha COoTBeT CTBy]OUEe IIpI,Ie MHITKI{ I43IlyqeH}ifl '

Ha puc. 6 npegcranneHbr pe3ylbralbl pacqera EIn cleKrpoMerpa A (c^ peurerrcoir 3luerlrle

. i = ;;', ri j 100 *il&;,; = 70"')i EI,, .,r"*tpoMerpa B-(v = 65o, 1y'= 75 rurp'/ruv'

g'=71'). Ilpunegexubre Ha pficygKe Kp[BbIe EIff orgerlbuux $lutrrpoB rIoKa3bIBarcT, tlro

B lrpeAeIlax Kax[oro Qrurrrpa I4MeIoTCfi KOIIeoaHI{ff fipoxoEfiIuero II3nyqeHI'Ifl, BbI3BaHHbIe

Koflur{ecrBoM r{crroJrb3oBaHHhrx nopaAKoB c[eKrpoB ,a cipy".ypoft OyHxliEfl O(u) '

llsrvreHeurle yrnoa UuQpaKUIryL Aq' FJ* pa3ur,Ix AII'IH BorIH flplr [epexoge or o[Horo

ropfiAKa creKrpa ,. ,o..urtry (r.e. upr Ak = 1) o[peAerll'rM' gr$$epeHurpya ypaBHeHI{e

rurQparuronHofi peuJerKI'I (7) . Iloryvaevt

Ag' = try'y'/cos g''

OrCroga Cfle[yer, qTO 11pU yBeflI,IrIeHuLI AI'I,IHbI B.JI]IbI ]' ynenrvuaaetcn A9', orqero yMeHb-

UIa9TCTI KOIIUqggTBO rIOpttrKoB CleKTpoB B 3aIlaHHoM I{IIrepBaJIe^ yrloa E'u$paKUI4I{',qIO

xooouo Br{trrro B ra6[]Iqe g,;.IsuHrepBiIIIayrnoB g11QpgyiUwu5l-341 Yrureururenue A9' (npu

v,ri.irr-rn", I n 1V) rrpr{BoryT K yBerluqeH}Ilo Bo3MoxHoro Kor[qecrBa rIopflAKoB clreKrpoB
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PNc. 5. Pacnpegenenue oHeprrIl4 n $orolrerpnuecxtx (JBV-se.rqnrlHax, perfio.rpnpyeMrrx crreKTpoMerpa-
lra c gnSpaxquoHHr,rMtl pettterKaMrr 3rrrerre

4 - ctreKrpoMerp A, 110-190 untr:' 6 - cneKrpoMerp B, l9O-350 HM

I,I TeM caMbIM - K cHHxeHLIrc Bo3Moxgbrx Ko;1e6aH11fi B cyMMapHbrx BerI[q]IHax ZAr@);
3ro xopoulo BI,IEHo Ha KpIIBLIX pllc. 6 upr,r coflocraBlleHr{r,r Kpr{Bbrx gnx Qunrrpa Uuo cpaa-
HeHr,rm c snrrrrponr -B u oco6eawo V, a raKxe Erfl c[eKrpoMerpoB A w B (r,nuffHue
1/rurp./vvr).

I'I&re.s e nugy r:axofi xapaKlep pacqerHbrx Kpr.rBbrx p,nx Sunnrpoa W[/, ecrecrBegHo
BO3HI',IKaer Boflpoc, HacKorlbKo 3T]r KpHBbre coorBercrByrcT KprIBbrM EIfl Cfiyqaff crrrotuHoro
c[eKTpa nocro.snHoi HHTeHcI,IBHocrn. Ha puc. 6, o roqKaMr4 rroKa3anbr KoHrypbr KpI{Bbrx
WV ws cIuIoIIrHono c[eKTpa c r{HreHcr{BHocrbro, paBHofi cpeguefr puauar"oi g,;r1a coor-
BercTByrclIIefi '$CrW KBa3r,rcTarluoHapHoro cneK Tpa.

CpaaHenue rIoJIoxeHI,Ifl grl{x roqeK ornoc}rrerlbuo pacqerubrx Kpr{Bbrx rlo3BoJlfler cAerlarb
3aKJIIorIeHI{e, rITo Her cyl{ecrBe}Iuofi pasuuqu B KoHTypax pacqerubrx KpHBr,rx }I [pegcraBneH-
HbIX TOqKAMI,I.

floorouy flonyqerue Qoronrerplrvecrwx WV-eeJrr.rqr,rH B cleKrpoMerpax c peuerKaMr,r
3ruerrJle BflorrHe Bo3MoxHo, ecrecrBeHHo rrocle coorBercreyroureft raru6poaru.

oqenurvr o6ruee KoJIrIqecrBo 3Heprltu (n oruocureJrbubrx rguxruai), flprrxoAfluree Ha
xaNEr,rfi [pr{eMHlrK uepes $rurrrpu UBV. .{o cux flop Mbr paccMarpr,rBaflu E]r0par[posau-
Hoe peluerKofi eruenne I{3rIyqeHI,Ie grx xaxgofr Mr,rHbr Bolr}rbr B flpeAerrax 3rrJrr,r[rrrqecK6x
ce'IeHEfi [yqKoB. flpuuev cpegnufi pa3Mep er]rx ce.reHufr c tvraloi ocrro 80 una. u 6onruoi
- 160 urul, flno[IaEblo - 100 cu2. fhoutagr rpueMHr,rKa npr{MeM pannofi -l crr}. Tortra
Ha uprreMHuK flpfixo[r,rrcfi TorrbKo - l% paccraraHHoro p.na xaxgofi ,trrr,rgr,r BorrHbr
usryverura.

o6uree KoJII{qecrBo oHepr[Iu (n oruocvrrerbHbrx enr4Hr,ruax) , npuxogffrrree Ha [p]reMH1rK,
ofipeAeJrtrerc.E ruroura[bro npueMHHKa 14 r1[OuraAbro Kpr.lBblx puc.6, r.e, l% or [por,r3BeAe-
Hr,rf, [onyuupuurr Qwrrrpa (uonyuupr,rHbr coorBercrByrouux KprrBbrx puc. 6) ua cpegH[fi
MaKcrrMyM raxgof xpuuofi. Taxuru o6pasovr M6r floJlyqaeM: gna Sanrrpa u x0,f0, grx
Qunrrpa "B ^0,55 u 4na Srurrrpa V x0,40, tro orHorrreHuro K 3Heprulr, paunoi I grx ntar-
cI'IMyMoB coorBercrByloqax llopfi,qKoB crleKrpoB, B Koropblx c[eKTpoMerpbl perl{crpll-
pyloT crleKrpbl BblcoKoro pa3peUeHl,Ifl. B npegelax 3rr.rx cneKrpoB r.rMeeTc, [aEeHr,re sHep-
rvw Ha Kpaffx perl{crpllpyeMblx yqacrKoB c[eKrpoB tro 0,4 or prarcurvralrsofi B cpetrHei
vacru. Kpol,re roro, I.IMeercfl HeKoropaff rrorep.fl 3Heprr4r,r uplr glrsparqr,ru ua eoruyrofr gud,-
parqlrounoi peuerKe.



3axnrcqeHIre

B urore [poBeIIeHHoro AeraJlbHoro paccMorpeHl{.s crpyKrypbl c[eKTpoB, AaBaeMbIx

ns$parcquouubrMr{ peuerKaMr.r 3[rerrlre, ]r flpouecca Qopurpoeau[tr clleKrpoMerpaMll
BbrcoKoro pa3perxeHr.rfl Qorouerpuuecrcux WY-se[fisr{H MbI MoxeM rlpl{3uarb, qro KonI,I-
qecrBa 3Hepmu, perucTpr,rpyeMbre B cfieKrpax BbrcoKoro pa3pelueHl{fl LI [pIIeMHI{Karvrn $O-
roMerpuqecKfix WV-seilUqr.rH BIIolHe cpaBHI,IMbI. Iloorortry Bo3MoxHa oAHoBpeMeHHa,

perr{crpau}rfl crreKrpoB BbrcoKoro pa3peueHurr s rlm6olu HHTepBiIle AJII,TH BorIH u WV -$oro-
Merpr.rpoBaHl,re 3Be3AHr,rx O6r,erroe cneKTpoMerpaMI{ BbrcoKoro pa3pelueHua c gr.rQparqnoH-

HbrMr{ petuerKaM}r 3ruertrte. EcrecreeuHo 3ra clrcreMa LtsZ-$oror'rerpllpoBaHl{fl AoJIxHa

6rrrr npe4rapr{TeJrbno npoxanu6ponaua tro ]rcrorrHlrKy cluloruuoro ll3rlyqeullfl (a la6opato-
pur) u rro r.r3BecrublM 3Be3AHrIM o6rexrau npu pa6re ua op6ure.

.ll,exa6pr, 1990 r.
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TEJI EBH3I,IOHHbI fi C TIEKTPOM ETP C NOIICMOTPOM I{ENH
HA BH.UEOKOHTPOJIbHO M YCTPOIICTBE

A.H. A6pa*renxo

Onucau rereBfisrroHHbrft c[eKTpoMerp, BxoArulfifi B KoM[rIeKc rereBl,I3l.roHHofi annaparypEl MaJIoro

TenecKona plx acrpo$usr,fiecKr,D( [ccneAosauflil (tenecxon MTM-500 Kprtr'rcxofi acr:po$reuuecxofi o6-
cepaaropuu). Oco6eHHoctrro ero fiBflrercfi To, qro oAHa I,I Ta xe Br,IcoKoqyBcrBI,ITenbHaJr re]IeB[3I{oHHafi
cr,rcreMa ffcnorr63yercs o[,HoBpeMeHHo grra Ha6rnoleHHfl t4 perucrpaqfifl cneKTpa ,r [nf, no[cMorpa na6mo-

AaeMofi 3Be3Ar,I Ha ulerfi cnexrporpaQa. IIpn erou B pa3Hblx qacrm( sKpaHa BfiIeoKoHTpo[bHoro ycr:pofi-

crBa o[HoBpeMeHHo BocnporrsBogrrcrr aso6paxeune ]iccneAyeMoro cnerTpa, opeon or ua6moEaeltofi

3Be3&r BoKpyr orBepcrfis Bo Bxo[Hoft glraQparrr,re cnextporpa@a npenepHoe nepeKpecrlte [ns y[o6crga
rnAr4)oBagrrrr. 3r:o nosgorxer rr,rAnpoBarB 3Be3AEr Ao 13-15m npI,I EsaMerpe rJIaBHoro 3epKana renec-
xona 0,5 rr.

A TV SPECTROMETER WITH THE ENTRANCE SLIT.VIEWING ON THE MONITOR,bY
A.N. Abramenko. A TV spectrometer as a component of the TV device of the small astrophysical telesco-
pe MTM-500 of the Crimean Astrophysical Observatory is described. This unit has the following peculia-

iity: a high sensitive TV tube is beeing used simultaneously as for spectrum registration, so for the guiding

of the star in the entrance slit of the spectrograph. While doing so one obtains simultaneous images of the
investigated spectlum on one part on the screen: and a halo of the obselved star round the entlance slit
with a cross--hairs on the oth;r. It allows to track the stars up to 13-15m with the diameter of the pri-
mary mirror 0,5 m.

Cuexrpouerp co6pax Ha 6a3e reJreBr,r3r,rouHofi afl[aparypbl, Ll3roroBrleuuofi rro 3aKa3y

Kprrrr,rcxoft acrpo$u3lrqecKofi o6cepBaropur ll orruciluHofi B [l], ]I c[eKrporpa<la, paopa'

6orangoro ll [grorosneuHoro B KpAO.
flpu paspa6orKe c[eKTpoMerpa, BxoEffrrlero B cocraB rerIeBI{3I{oHHoro KoMrIJIeKca Ma-

,roro rerlecKorg 121 - MTM-500 KpAO (D = 0,5 t'r) , ctaaulllcb crlegyloql{e 3aAa{t:

o6ecueqeuue HaBegerrr{E r{ccfieg,yeMoro o6beKTa Ha LueJIb, ero rHf]IpoBKI,I I{ KoHTporIfl

uyreM Boc[po]r3BegeHr{ff r{3o6paxeHr{q ureJII,I rr o6beKTa Ha gKpaue B[,reoKoHrpoJlbuoro
ycrpoficrBa (BKy) prgoM c I{3o6paxen}IeM cneKrpa;

BO3MOXHOCTb yCTaHOBKI{ pe[JerciK C pa3Hofi m{c[epc]Iefi;
4rcTaH[noHHoe ylpaBrreHrre [oBopoToM perIIeTKI{, BBe[eHI,IeM C[eKrpa CpaBHeHI'If, ]r pery'

lr{poBKI{ ero fl pKocrl{ ;

BOsMO)KHOCTb BOCTIpOU3BeEeHI{fl I{ perucTpauull cIIeKTpa cpaBHeHl{ff .
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Puc. 1. OurlrqecKiul cxeMa cnerrporpa$a
1-csetoA,uogrunaKII-IOL.2-tepr<.arllnaxgra$parual 3-ornepctnergnaQparve;4*sep-

ransur,rri KorlnrlMarop; 5 * aepxana [epeHoca cBeroBoro IIyqKa HagNSpaxqaonHyro perxerKy; 6 - gHO-
paKurlogHarlperuerKa I 7-xauepHrrrio6'rexrnr; 8-uctoqHsxcneKapa -cra6unnrpoaCl-3; 9--
3epKano; J0 - o6r,exrns|' 11 - IIcpeEBu)KEoG 3epKano,u,nrr BBoEa cneKTpa cpaBHeHarr; 12,13,16,
17 - eepralra noEcMorpa,EuaQparurr cnexrporpa0a; 14 - o6rexrus; 15 - ryperrh qMeHHbrx cBero-
Surrtpor I I 8 - nepe4aroqag rerreBtrsoHHat rpy 6rca

Cxervra clleKTporpa$a raKoBa, qro BxoEHoi flyqoK cBera or rerlecKo[a r,r Bbrxo[Hofi
rryqoK Mc[epr?rpoBaHHoro cBera Haxou.f,rcfl Ha o[,Hofi ocI,I (puc. 1) . 3ro o6ycnoBneHo
KoHcTpyKTIaBHbIMI{ oco6eHHocT.EMI,t KpeTIIIeHl{ff reIIeBr,r3I{o}rHofi KaMepbr Ha TellecKole.
B cnercrporpa$e B Kar{ecrBe BxoAHofi ureJrlr flplrMeHflrorc.E cMeHHrJre creKrrffHHbre ru{a{lpar-
Mbr c lpraMerpaMr4 orBepcrr{.E 0,1; 0,15 urulo,2 MM; [oBepxHocTb Ar,raoparM aJrroMr,rHupo-
BaHa, a I{x ,4,raMeTp paBeH 8 rrarvr. .Il,ua$parMa Ha Korrll{MaTope Kpeflr,rTcfl noA yrrroM 60
orHocurerlbHo oflrl,IqecKofi ocu relecKoua. ]l3o6paxeHr,re ]rccJreAyeMoft 3Be3[br (lr Upyrux
6nuglexaulux 3Be3A), orpaxeuHoe or &Ia(bparMbr, c rroMoulbro o6beKTr.rBa r{ crrcreMbr
3epKiur qepe3 KaMepHbrfi o6beKrr.rB [poeKrr{pyercff Ha ooroKaroE rrepe[arcueii rpy6rcu
(nI4-804) - B ry ero qacrb, Ha Korop),rc He flpoeKrlrpyercfl ctrekrp. tlpn perr{crpauufi
cIIeKTpa qpKr.rx 3Be3A cBeroBofi roror or 3Be3Ebr, fipoeKrupyeMofi Ha trI,IaoparMy, oc-
la6raercff HefiTpanbHbIMLI $lrrrrparvru, ycraxoB[eHubrMr,I B crreuuaJlbuofi ryperr B ctreKTpo-
rpaoe. .[4a alrayanrHoro KoHTporrfl rronoxeHus Elraoparubr r.r orBepcrr.rs B Hei Ha 3KpaHe
BKY oua ocBeulaercff cBeroruoAoM, ycraHoBrrenHbrM [epeg Ar.raQparMofi B ueHrpaJrbuofr
(Hepa6oueft) qacrr{ cBeroBoro [oroKa or rerrecKo[a.

CuercrporpaS yKoMIrrIeKToBaH Ha6opoM cMeuHbrx p6rueror, o6ecleqr.rBaroutrx Euc-
trepcuto L2,5; 25; 50 unu 100 ,&/rurrr,r, qro coorBercrByer crreKrpirrbHoMy paspeuenr{r{)
cneKTpoMeTpa oT 0,7 Eo 6 A [pr.r EraMerpe orBepcrrrf n pra$parrvre 0,1 *rrra. C nououluo
rrotrBuxHofi nuueftxu npeEycMoTpeHa Bo3MoxHocrb cMeHbr gr.ra$parv.

fur uonyuenl{fl crleKTpa cpaBHexr,r.fi B cfleKrporpa$e cMoHTI,rpoBaH cra6r,ilr.rrpor Cf-3,
cBerIeHHe KoToporo o6flagaer 6onrruuv KorI]IqecrBoM crreKTparlbHbrx rlr{Hlrfi H3JryqeHrlfl
B pa6oqeM &ra[a3oue cleKTpoMerpa. CBeroBofi rloroK or Hero c rroMourbro o6beKTr,rBa u
cl{creMbl 3epKi}JI IIpOeKTI.Ipyerc.E Ha oTBepcrre r 4laQparMe [yTeM BBoEa 3epKarra, ycTaHoB-
rleHHoro Ha .8Kope pefle, Koropoe IIpI{ cpa6arblBaHlrlr flepeKpbrBaer cBeToBofi norox or
TeIIeCKola. flpxocu c[eKrpa cpsBHeHU' peryfl[pyeTcfl r.{3MeHeHr{eM rrporeKarouero qepe3
cTa6rilr,rTpoH roKa.

Konnurraarop - 3epKulbnoro rurla, c QoKycHDrM paccro.EHrreM 500 rvrrvr. Karr,repnufr o6beK-
TI{B uMeer Qoxycuoe paccroflHue 300 r"rrvr.

Ynparnerme cneKrporpa$oM - Allcrallqr{ouHoe, c rryJrbra, ycraHoBrreHuoro pflEoM c re-
rleB[3uoHHoft ycraHoBKofi B [oMeuleHr{r{ Ha6rrroEarenx. C nynrra ocyulecrBnffercs ynpaB-
rIeHLIe rloBopororvr prQparUuorlHofi pe[rerKr{, [epeKflrorreH[e BBoEa E BbrBoEa 3epKarra trlIfi
perl{cTpawl{ c[eKTpa cpaBHe[I]Ifl, perylupoBKa flpKocru C[eKrpa cpaBHeHl{ff, peryJlllpoBl(a
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Puc. 2. Hro6paxeH?re eKpaHa BKY ro BpeMr pef,xcrpauru c[eKTpa
I ...- rpaxrqrr pacrps; 2 - xoxryp crpo6a; 3,- uso6pa>xeaue cneKrpa 3Be3gbt rrJrH ctreKrpa cpaBHeHlrfl;

4 - rpauwtpt pa6oru B pe)Kr{Me trrrxTenbuoro HaKormeHr{, troreHurranbHoro penreQa na r'lNuenul 5 - ne-
peKpecrrre; 6 - ueo6paxenne axo,u,noii guaQparMrr cuerrporpaQai 7 - uso6paxeHr{e orBepcrnr{ n AHaQ-
parMe

'foKa qepe3 cBeroAuoE, ocBeularou[fi E[aQparMy, ycraHoBKa 3aEaHHofo sulrrpa B rypefil,r
cfleKrporpaoa I,I ero wlryLKarq:ufr.

I,Is renesl,Isuouuofi afl[aparypbr, orrficanHoiB [l], ucuonrsyerca rorrbKo ogltH KaHaJr *
r{3MepHrerrlrHufi. Annaparypa HecKolbKo MoEepHH3r,rpoBaira. Kporrae roro, B Heii ocyulecr-
BJreHa BO3MOXTTOCTb peXI{Ma pa6OTbI, rlpr,r KOTOpOM [OTeHLIUiUrbHrift penneS OT r.r3o6paxe-
HI1IECleKTpa,[poeKTLIpyeMOrO Ha sororarog, MoxeT MI,ITeJIbHoe BpeMff HaKaIUIr.rBaTbcff Ha

MlrlueHlr [epeEaloueft Tpy6KI{ H Boc[po]r3BoAHTbc.s 3a BpeMs rraKol]jreHl,tff oAHH pa3 [3] ,

ts TO BpeMff KaK I{3O6paXeHr{e opeola or HaorrroAaeMoi 3Be3Ebr y orBepcrr{fl [ua{rparrr.lbr
(ulu sres4, flpoeKrr.rpyeMbrx Ha ee rlonepxuocrb) nocnporsuoqurcfl Ha BKy Heupepr,roHo.
IIa prc. 2 norcasau sKpaH BKy c BbrBoEnMbrMH Ha Hero grreMeHraMrr r.r3o6paxeH[r.

finx ygo5crBa r,r 6orrbruefi roquocrr.r rr.rgr{poBaur{E r.r3o6paxeuur 3Be3Abr rra orBepcrr{[
e praQparrrae B TerreBr.r3r{oHHoft ycrar{oBKe reHepupyerc.n r.rso6paxeHue uepercpecrnx, ioc-
rrpo[3BoIIHMOe Ha eKpaHe BKy, Ilerirp neperpecrus coBMeruaercff ofleparopoM c uer{rpoM
r{3o6paxeHrrs orBepcrrrfl B Er.raoparMe cfleKrporpaoa,flocfleqero [oAcBerxa 4uaQparvnr
orKrrroqirercfi. B garruefiu:eM ueHTp flepeKpecTl{.fl crlyxl{r pelepoM Allrr rrrAl{poBrcu Ha6rro-

AaeMoi 3Be3Ebr. Cra6unrHocrb fiofloxeur4ff pelepa Ha gKpaue BKY rarcona, qro c ero flo-
Molubro rlrgpoBanr,reo6ecfleqnBaercfiB rerreul4e HecKorlbKrrx qacos 6es KoHTponfi flofloxe-
Hr,rfl rr3o6paxeH[rr orBepcTaff EI{a+parMbI,

Cnercrpanruue lla6nroAeHr.rff ocyulecrBrlflIorcrr cJIe,ryBurIrM o6pa3oM. Csaqala flrouragKa
c uccrreAyeMofi ssesEofi oroxEecrBrrflercff Ha BKY relesuglloHuoro ruga l2l, BxoAflulero
B KOMTUTeKC aflflapaTypbr TerrecKorla u rlMeroulero uone 3peHr,rfi oKorlo 4d uyru. 3a:renr c
floMolrlbro Krrroqerl rr{MpoBaHr{E r.r3o6paxeul{e 3Be3g,br fiepeMelualor tax, vto6rr oHo 6brno
Br.rAlro Ha ?r(pase BKY cuexrpoMerpa (yDIoBoi pa3Mep AuaoparMbl cneKrporpa$a 1r ryrll)
r.r coBMeulamT c qeHrpoM fiepeKpecTr{ff. flocle 3roro, ocyulecTBrlfffl cooTBeTcTByIolIee Ha-

KO[IreHtre rloTgHUr{airbHoro peflbeoa Ha MI{rrIeHlr, Moxl{o flpl{cTy[nTb K perrlcTpallxll cr[eKTpa.

.Ela groro olr orpanuruBaercr crpoft)M (cr',r. prc. 2), e upegenax Koroporo ocy[IecrBrlfiercfi
flocrpot{Hafl oul]IopoBKa Br{Eeocr{rHaJra c [ocfieAyrouefi flepe[aqefi srofi r,rH0opMaur.r[ B 3BM
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Puc. 3. Perncrporpavlrrl sBe3abr Ne 5 NGC 6910 V = 104 05, ronyqeHrbre Ha rerrecKore Uf1A-SOO
(D= 0,5 n) 4.07.1990 r.

Kpnatte 1-4 cootserctBylor ycpeEHeBr.rp 2300, 800, 5OO u l0O TeneBH3HoHHbrx KagpoB. Bperra na-
Korrrlegli.a Ha Muruegrr nepeAarouleft rpy6ra I,O4 c. f - orHocnrerlbnafl sHTeHcuBtroctr; N- goMep KatraJra

ruua MEPA-60 (cuexrp pacrroJraraercs rrepfieuAr.rKyrrffpuo crpouuofi pa3BeprKe ll ,2,31).
B 3BM, lro xerraHlrn ofieparopa, Moxuo ycpeEHarb uusoprraarytro or nro6oro *onro"ciaa
reJreBu3noxHbrx KaEpoB B [poMexyrK e or 2 go 9999 .

Eolee qerr rpexMecffqHbtft onur [ofiyqeHu.tr crreKrporpaMM sBesg pa3uoro 6necra nora-
3(ur, rITo ollucanHa.fi crrcreMa rloEcMorpa uso6paxeuur opeolana6nroEaeMoro o6terra sor-
pyr orB-epcrllx n ggaSparMe cleKrporpa$a [o3Borrf,er yBepeuno r]rAr{poBarb 3Be3Abror l?!* rpu uerpepbrBHoM Bocrpolr3BeEeHulr uso6paxernr ru{a$paiMrr Ha BKy,
uEo ISm - trpu HaKorueHr,M [oreurll,tirrrbHoro penre$a na r.rurueur Ao I c.

B xaqecrne [pr.rMepa 11 plrc. 3 upngeEeru per]rcrporpaMMbr c[eKrpoB sBe3Abr v = rcm,05
B Mana3oue or 150 lo 980 KaHarIoB (grcuepcua 1,2 Alxanatt), c pasgbrM BpeMeHeM oKcro-
3urlrH: Kpr{Bafl I -39 M^],/',F.,2 - 14uNH,J-9 unn,4 -1,7 ur.lu.Hynr.nyrrrarrar.rr{HreH-
cHBHocr[I rcaxEoft I,I3 perucrporpaMM .EBJr.Ercrc.fi ropr{3ouriurbubre rrltur{u or 0-r,o go 150-ro
KAHAIIOB.
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Anrop rny6oro 6rarogapeu corpygHr{KaM KpAO B.K. Ilpoxo<lbeBy }r B.B. llporcotlre-
soft sa coBerbl u o6cyxgeHue KoncrpyKur.rr c[eKrpoMerpa, acl]rpanry A.A. Illlnnunxory
3a coBerbl I,I noMolrlb rlprr ero c6oprce u rocrr{poBKe, a rhxxe corpygHtlKy A6acryrraancxofi
o6cepaaropnu AH lpysnra A.K. Mafiepy 3a r.r3roroBrreHr{e 3epKirrrbHux 4uaSparvr.

Hox6pr, 1990 r.
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vilK s20.374

IIPI,IMEHEHHE KOMNbIOTEPA IBM PC XT
B CI4CTEME CEOPA HHOOPMAUHI,I

HA EAIIEHHOM COTHETIHOM TENECKOIE

JI.B. .Uxqxoscrufi , B.H. Xauefiuyx

Ilepcouanrurrft KoMnLrcTep IBM PC XT nogrmouen K cr{creMe c6opa n o6pa6orxu unQopr'raquu Ha

Eauennorrr coJrneqHoM TenecKone KpAO u 1990 r. [aaubre ua6rnogeusfi Ha MarHl,rrorpa@e sso[srcs
o PC uepes KAMAK-6noru, uto o6ecusur{BaeT coBMecrr,rMocrr, c yxe pa6oTarouuuu npu6opaMr,r r.r Bo3-
M O)l( HOCTb nOlK rIOrreHl,t' HOBbIX I{3Mep }ilerlbHblx K aHaJIOB.

OcuosHrte oTrruq[fi Hosofi cxervtr perucrpauuu EaHHr,rx Ha6mogeunii or flplaMeHqBureftcr panee sax-
Jlroqarorc.fl B [cnorrb3oBaunu 6onee ToqHLIx auanoro-quSporrrx npeo6paeoBarererr (AII[I-I4) u 3HaqH-

TeJrEIroM (npuruepxo a 30 pas) yBenr.rqenr.ru qucJra orcqeros N= 15000 3a BpeMs rrHTerpupoBaHr{,
* 49 c, r{To noBblrJaer crarlrcruqecKyto rorrHocrb I.I3MepeHIrft, CucTeua [pI{MeH.f,eTc.E Arrq ua6moAeHl,Ift
rno6amrux xone6auuft u o6urero MarHr,rrgoro nons Comrqa.

THE USE OF THE COMPUTER IBM PC XT FOR DATA STORAGE SYSTEM AT THE SOLAR TOWER
TELESCOPE, by L.V. Dldkovsky and V.I. Haneychuk. A personal computer IBM PC XT is being used for
the data storage and treatment at the Crimean Solar Tower Telescope in1990.Theobservationaldatafrom
the sqlar magnetogriph enter PC through KAMAK blocks to provide compatibility with the existing hard-
ware of the magnetograph and possibly an interface with new measuring channels.

The main differencies between new data handling system and the earlier one are applied for more pre-
cise analog-digit converters (ADC-14) and in the considerable (o 30 times) increase of the count number
lrvr = 15000 during the time integration o 49 s, that statistically increases the accuracy of measurements.
The system is used as for the observations of global oscillations so for the mean magnetic field of the Sun.

C 1974 r. Ha BaureHHoM corrHeqHoM reJrecKore (ECT-l) KpAO regyrcfl l{cctre,qoBa-

Hlrff urooiubHbrx KoJre6aHr4ft CorrHrla. B 1975 r. 6brrr ycraHoBJreH Bbrrrficrr,rrerbsrrfi xovurexc
(BK) M-6000, ua ocnone Koroporo pa3pa6oraHa clrcreMa c6opa u o6pa6otrr uH$opMallltu

[1]. Ha BK perucrprapoBurracb uHQopMarlr.rfl fiepBoro r,r Broporo KaHaloB MarHr{rorpa$a,
rr3MepflBrrrllx 4r.r$$epenqr,raJlbHylo (uenrp-xpaft) nyueayro cKopocrb SorocSepn Coluua
[2] . Ilosxe x BK 6rur nogKnrolreH rperr,rrl KaH,ur EJIff perrlcrpauuu (ogxoaperraeunofi c

BCTl) o6urero Marur,rrHoro [orrfl c Marul{rorpaQaBCT-?, }I3MeHeHI,Ifi arMocQeproro AaB-
JIeHlrfl c IloMoulbrc pa3pa6oraHHoro r KpAO unrpo6aporpaoa, a raKxe Ar.I00epeHu]Iarlb-
Hbrx cr{rHaroB apKocr}r B r.rHopaKpacHoM Ar.rala3oHe cleKrpa [3] . B 1983 r. K BK 6b[Ia
roAKrrroqeHa Sorogr.rogua.r Marpurla lal . Vs 256 sqeer B 3rofi Marplrqe 6rrno gaAeficrBoBa-

Ho roflbKo 12, roroprre o6pa3oBbrBanu 4 rpaerHe l1 ueHTpirrrbHyro o6flacrb Ha r,r3o6paxe-
nuu Coruqa. Tarcoe orpauurteuue Ha ql,tcJto [cflorlb3yeMblx flrIeeK cBfl3ano c AByMs ocuoB-
HbrMu flpuqfiHaMr{. llepBafl 3aKrrrcqalracb B orpaHl,IqeHHbrx Bo3Moxuocrflx Ill,r0potreqarl,I,
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Koropa.fl B peiulbHoM BpeMeHI{ (xaxgyrc r'ruuyry) per}rcrp}rpoBarla pe3yJlbrarbr ycpeAHe-
Hr.rfl AaHHbrx Ha6lro4euui. B xaxgylo crpoKy [u$poneuaru MoxHo 6rrrro go6arurb pe3ynb-
TaTbr TOJIbKO rrrecrtr AonoJIHr.rTeJIbHbrx KaHaIroB r.rHoopMaur.rH c QoroAnoAuofi rvrarpuqu.
Bropax flpfiqr,rua cBfl3aHa c Hn3KI,tM 6rrcrpogeficrsueNr BK: npt,t cpeAHeM BpeMeHu cbeMa
uuQopuaquu c ogHon sqeixu Marpr.rubr x0,2 wc BpeM.E peaKqr.[I BK ua sry uu$oprraaquro
cocraBJrflIro = 1,8 uc.

flogrclrcuexlte rc BK HaKorII4TeJrff Ha MarHr,rrHofi leure 6r,ilo sunonHeHo B pexl{Me KorIH-
poBaHr.Iff uusoprvraur-rn, BbrBoAr,rMofi ua qHspofleqaTb. 3ro noggoll,rflo llocToflHHo KoHTpo-
JIHpoBarb 3alucbrBaeMyro usQoprraaquro r4 rrerKo rrepeHocr,rTb ee ua 6olee rraouluufi BK,
Ho He cHaJIo rlepeqrrcrleHHbrx Bbrrue npo6nernr, K KoropbrM n 1990 r. upu6aaunacr npo6leua
Bbrpa6oraHHoro pecypca BK M-6000.

Ilo:rouy, He rlpepbrBatr ua6nro4enufr na ECT-1, rreroM 1990 r. 6rura slrnorueua pa6ora
rro [oAKrrroqeHr.rro AByx KaHaJroB rraaruurorpa$a K [bpcoHanbHoMy KoMnbrcrepy (PC) IBM
PC XT.

l. Lleueprrenrnrfr xorrnneKc Ha 6age PC XT

flepcoualrHrrfr xolrnrrorep, rcoropr,rfi [p[MeHflerctr B cr4creMe c6opa r,rn$opMarlllr,r Ha

BCT-l urvreer raKToByro qacrory 4,77 Mlu, rITo xorfl I,I rBrr-sercfl HI,t3Kr,rM [oKa3areJreM AJtfl
PC s Hacrosulee BpeMr, no3BoJrser, TeM He MeHee, 3HaqIITeJIbHo uoBbrcr.rrb cKopocrb cbeMa
r.firdoprn'rarluu rpu ua6rtrcgeHl,Iqx. Tnep4rfi gr,rcx ua 20 M6afir r4 orleparr.rBHas flaMfirb Ha

512 Kdairc (Ala cpaaueHuq: o6r,er.{ oneparunuofi rlaMflrr4 na BK paaen 16 K6afir) ro3Bo-
JIffIor HaKanrII,IBarb pe3yJlbrarr,r ua6nrogeHlrfi s reqenue MHorr{x qacoB I,r KoflapoBarb r.rx npl,t
ueo6xoguuocrvt Ha rulrcuil ALIoK AJIff flocneAyrouei o6pa6orru ua 6olee naoquona PC.

IIpu rrr6ope snoco6a noAKJrrorreu[r uayunoft aflflaparypbr r PC yur.nuaarrcs o[brr, npu-
o6pereuHrrfi npu paspa6orKe r.r3Mep[rerruofi crlcreMbr ua 6age 32X32 Soroglro4uofi ruar-
prnurr [5] , rle cBt3yroulrrM 3BeHoM Mex,qy 3BM u rvrarpuuei 6bulr.r MoAyrra KAMAK. Ocuon-
HbIE IPEI,IMYUICCTBA IOEKIIOqEHI.Iff I43MEPI,ITEJTTUOII ANNAPATYPbI qEPE3 KAMAK COCTOflT B

Har'c.ill/. 6orr,ruoro ua6opa ruuoroQyuxqrroHarlbHbrx KAMAK-6:IoKoB r.r B [pocrore pacu[pe-
Hr,rfl Bo3Moxuo crefi cyule crByrcueti cucteuu c6opa r.ruQopMaUr,r[.

Ha puc. I npuaegeua 6;rox-cxeua clrcreMbr c6opa un$opMarlul,t na ECT-1, ]rc[oJrb3yrouafl
PC. Kpeir-rcoHrporlrlep KAMAK 8 (prac. l), ynpaanarcurui 6norcaMu rro rouaugatr PC,
cBfl3aH c PC upu noMoulll ru6roro Ka6elfl I{ cfleufiaJrbHofi nrarr,rBcraBKr{, Koropa, ycTa-
HaBJII{Baercfl B cBo6oAHbrfi uurepQefi$rufipaslervrPC.Ilpeo6pasonaHtre aHaJroronofi unSop-
MauI{H (t5 B, crvr. Il]) c nrrxognux ycr{Jr}rrerreft nepaoro r4 Broporo KaHaJroB MarHr,rror-
pa$a 1 u 2 r urE$poryro Qoprray rpotr3BoAr4rcff c rroMoulbro EByx l4pa:paguux aH-anofo-
qraSpoar,rx npeo6pasoaarenei AI-II-14 3 u 4. Cr.*rxpounszpyrcu[e c[rHarrbr vrarunrorpa$a
u c[rHa]r BbrKrlroqeuufl Qororuga ^l reo4arcq flptr rroMoulu 6norca couprxeHr.rg 5 u sxo[-
Horo perlrcrpa 6, C IloMoulblo rafiMepa 7 a PC MoxHo 3an[cbrBarb roqHoe BpeMrl HaqaJra
orle peEHo ro quKrra r,rHre rprrpoBaHrr.fl (ycpegu enua ranQo p rr,raquu) .

flpuuaraa cxeMa fiogKnloqeu]rs KAMAK r PC ygo6na c roqKrr 3peHHE nporpaMMr,rpoBa-
HLIE, TaK KaK perncrpbr KoHTpollepa xpefira 3aulrMaror [pr,r groM Mecro B oneparuauofi
naMflrr{ PC r,r o6pauleHrre K Hr,rM ocyuecrBJrf,ercfl rarc x o6rrquunt sqefirau nauaru. flpor-
paMMa c6opa uuSopMaUIIrI Hanr.IcaHa Ha s3brKe Cu, xoropr,rfi [o3BoJrSer JrerKo, uogo6uo
accett6nepy, o6paularbcaKHyxHbrM sqefixau flaM.firr,r (perlrcrpavr KAMAK), u, KpoMe ro-
ro, HallrlcaHrbre Ha CIl nporpaMMbr He 3aBr,rcffT or KoHKperHoro rl,Ifla KoMrlbrorepa.

Anropurrr nporpaMMbr cocrol,IT I,I3 HecKorrbKl.tx .Iacrefr. Ha nepaorur rrare BBoAflTc.E
netuqauu ATT (rosQ$nulreutu ocrta6rteHux eurlar,a rvrauurorpa$a) An, rcalu6poexu
u gattvtct4 no KaxEoMy KaHaJIy. 3areu uAer npoqecc rcanu6poaru: co6upaercfl r,rn0opruarlr.rs
o6 yporurx cnrHarroB, coorfercrryroulr{x 3aEaHHofi selruquue cKopocrr{ (nogpo6uee o
MeTofI,tKe K&u{6poBKLI cM. [6] ) . HanounuM, I{ro B cyrlecrByrouefi cxeMe Ha6nroEeHr.rfr
rruTerplrpoBaHr,re c[rHara BeEerc.E n reueHue 50 c, a flocJregyrouue l0 c fluurercfl Hyne-
aofi ypoaeHr. C:regyer orMerrrrb, qro B [porpaMMe [pe[ycMorpeua 3aAepxKa Ha I c B
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-lrlr.lt

Pnc. 1. Enox-cxeMacrblKoBKarrepcoHanrrroro xorrnrroreira IBM PC XTcgryrvrxrauanauNrvrarlrurorpaea
ECT-I (1, 2)

KAMAK-6norw 3, 4 - npeo6paaoaaroru.r aHarrorouofi uuQoprraqru a qrn@poaylo (AUn-14); 5 -r'rarepQeficaufi 6uor< gna BBoAa cnaxpoaM[yrrbcoB 
^9 

uepes Bxoqtrofi perr.crp 6 a xpefir-xourponnep
8; 7 - rafiuep

HaIIare lrHTerpnpoBauux raxgofr MlrHyrbr, qro6br He yqr,rrbrBaTb [ofioxeHr{e [epa caMofllrc-
ua Ha BpeMfl flepexoEHofo upoqecca, B TeqeHr{e Koroporo curHiur lr3MeHffeTcfl or Hynfl Eo
ypoBHfl reKyluux r.tsuepeHufi. floorotray BpeMfi l,IHrerpHpoBaHr,rff cocTaBrrse'r 49 c. Ilepaui
orcqer Kiu[6poBK[ He [clorrb3yercff, qro6br B TeqeHI,Ie :rofi nauuyrnr I{Merb Bo3MoxHocrb
KoppeKUIIu a[flaparypbl rraftrutorpaSa. flocre oKoHqaHI,Iff KtUIu6poBKn [porpaMMa rrepe-
xoElIT B pexIIM Ha6[roEeHr,rfi, co6upafr. AaHHbre c caMorlucqeB r,r [epeBoEs oTcqerbr nyqeBoft
cKopocr[I B egr,rHr,rubr "uerp B ceKyHEy". Ha 6ucxe co34aercs Safirr c r4MeHeM, coorBercrBy-
rcqI,IM Aare reKyulero EHf,, KyEa qepe3 KaxAyro Mr,rnyry 3a[lrcbrBaercfl flop.EgKoBbrfi uonaep,
BpeMtr Haqafla ycpe,fneHr,rfl rI 3HaqeH[fl cKopocrn nepBoro ta Broporo KaHarroB. 3ra xe zu-
Qoprvraqua BbIBoEI{rcfl Ha 4rcnrefi. B uporparvrrvre [peEycMorpeHbr [pepbrBaHr,rf, or KrraBr,r-
arypbl, rlo KoropbrM Moxno oAHoBpeMeHno co c6opoM HH$opMarlur,r 3alr{carb KoMMeHTa-
pr.rfi r nporuegurefi nruxyre Ha6rngeuuir utu tayepuurb flporpaMMy.

2. Tegrosrre rr3Mepeunff

,IIJII nposepru pa6orrr cl{creMbr c6opa uu$opMarrxr,r 6rufl srruonHeHrr }r3MepeHns
roqHocrl,I rr cra6r,rnbHocru npeo6pa3oBaHr,rfl aHalorosoft urSop*raqr,ru EByx KaHiuroB Mar-
Hl,IrorpaQa e ufiSponofi xog. K coxarleH[m, r,rMerouluecff B HarrreM paclopffxeH]ru AIIII-14
o6lagarct reM HeAocraTKoM, tITo BpeMfi npeo6pasoraHufl clrrHana 3aBI,ICI{T oT BerIrItMHtI
u rlorrflpHocrr{ r,r3MepreMoro Hanpf,xeHlr.s. MarcuuarrbHoe BpeM, npeo6pasoaauu.NO,002 c
uolyrlaercfl npu Har6otrureM AorrycrI,IMoM rroJroxr,rreJrbHoM HarrpffxeHlu 7 B (upu uar-
cr,rMaJrbHo Eo[ycrr,rMoM orprruarenbHoM Hanpflxeur.ru - 7 B npeua trpeo6pa3oBanufl Mt4Hw-
uanruo). floorovry, Korr[qecrBo orcqeroB 3a rlfiKrr ycpelHeH]rff (49 csnarrtrrxr.r3Mepenrrx)
6yger:auncerb or BerluqllHbr r,r [oJrflpuocrr,r c]rr4ulfla ulagvrerfre'rcs. B fipe4errax or 10000Uo
20000 orcqeroa (or 400 Eo S00orcqerossalc). Ysen[qeHr,re qlcJra orcseroB or ^r500
[1] uo I 15000 rlo3BoJlfler cyrqecrBeflHo yrryqu]rrb craT]rcr?rqecKyro roqHocrb H3MepeHrrfi.
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Ha pnc,2 npegcranneHbrrecroBbre r.r3Mepenr.tf,AIIfi nepBoro Lt BToporo KaHaIIoB MarHI.{-

rorpaSa. Hsuepeuua flpoBefeHbr npu HerlogBr.rxHbrx B reqeHl4e 4 q tonoNesl,Iflx rlepbeB

caMonucrleB c uelbro onpeEerreurfl He rollbKo 6r,rcrprrx Oryrcryauufi curHarla, Ho H MeAJreH-

urrx 4pefi$oB, cBfl3aHHbrx c Bo3Moxgofi uecra6ulbHocrblo I,IcroqHLIKoB rtr4Tauvtr, AIIII u

uyvaiuurvtr [oMexaMI,I B aflnaparype, qro cyulecrBeHHo npll aHarILI3e BpMeHHr,Ix pfl[oB.
Ilesag [tr<ara Ha pr.rc. 2 uoxaeaHa B MI,IIIruBoJIbrax, flpaBafl - B eAI,IHHIIaX cKopocru [pI{
urunqnofi Kanu6poBKe. Cpe4nexragparnqHarr oruu6rca orAeJlbHoro I43MepeHI,Ifl cocraBJlfier

0,015 rnr/c (0,3 uB) EIn rlepBoro KaHaIIa y0,02 vrlc (0,2 rrlB) grts Broporo raualta. fllan-
nufi rpeug B reqeHlle 4 u rsuepeuui ue npetrturaer 0,04 rr.l c (0,7 ruB) n 0,04r'l/c (0,4r''rB)

Alrfl aepBoro t,l BToporo KaHiuroB coorBercrBeuuo. Kar BI,IAHo tI3 pI.IcyHKa, Ha IIepBoM KaHa-

Jre CpeAHeKBagpatuuurrfr paa6poc roqerc 6olrrue, qeM Ha BropoM. B ro xe BpeMfl Ha BropoM

KaHaJIe B flepBble MI4HyrbI ua6arcgaetca 6olee saNaerHafi, qeM Ha [epBoM KaHiuIe, HecTa-

6mtuocrr IIoBeEeHI{fi AIIII. 3ro cBfl3aHo c reM, rlro nIIfl pa6oru c AIIII-14 rpe6yerca ux
npetrBapr.rreJrruui 30-nrlruyruufi flporpeB grtfl BLIxoEa na pa6o'nlfi pexllM. flocne yrcaaau-

Horo flporpesa nrasubrfi rpeur Ha o6oux rasarax xopouo orrrcbrBaercfl ruuefruutnr upu6-

III{XCHltEM.
AHanus AaHHbrx, npeAcraBneHHbrx Ha puc. 2, rloKa3brBaer, qro oruu6rn, nHocuur,re gToi

cucrenroi c6opa nn$opMaUxll, He npeBbr[raror 0,02 vf c u cocraBJrtrrcr ncero nurur 1/500
qacrb cpe,qHefi orult6xpt perucrpaUnfi nyuenofi cKopocru nraruurorpaSa (o l0 rr,r/c, crvr. [6] ).

3, BrrsoArr

1. flogrnroueHlle nepcouairbHoro KoMrlbrorepa IBM PC XT Alx c6opa na6nrogarelrurrx
AaHHbrx ua BCT-1 [oBbrcr,uo a 30 pae qacrory cuflTufl. orcqeroB, rrro ynyqrurulo crarr,rcrr.rqec-
KyIo roqHocrr IEeuepeuni. 3anucr AaHHbrx Ha MarHr.rrHlre Hocr{Terlu rro3BorII,IT cyrqecrBeHHo
coKparrrrb BpeMfl o6pa6orrlt uuQoptvraurr,r,

2. Ilponepxa pa6orrr cucreMbr [oKa3brBaer, qro rrocre flpeABapurenuuoro 30-rr,trHyrHoro
lporpeBa AI-III urvreercs nrtaBnuti nuuefiurrfi rpenA, roroputi He flpeBbrrlaer 0,01 rvr/c s vac
Ha [epBoM Ir BropoM KaHarlax uarurrorpaSa. OurrE6xlr perlrcrparlur,r l,t naasur,rft rpeH[,
BHocLIMbIe cncreuofi c6opa rn$opMa\Ltu, npeue6pexurro MilJrbr [o cpaBHeHHro c norpellI-
Ho crfl Mr,r usuepenufi B qeJro M (arrrao cQepa, TeJrecKorr, vrarnuro rpaQ) .

B garc.ItrcqeHl{e aBTopbr 6ttarogapar A.M. Ur.rNosa 3a noMoulb B MoHTaxe cl{creMbr c6opa
lru$opnaauuu.

Hox6pl, 1990 r.
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vnK s20.2 + s20.218 + s20.318

o TIPHMEHEHHTI [3C-MATPI4UbT B AAAIITHBHOM TEJTECKOTTE

lI.H. Dopsrx, JI.B..[rqxoBcxnfr, A.l,I.,[onryuuu, H.B. Creuenxo, B,B. Cuqen

Pacclrorpeuu npo6leuut rrpHMeHeHHs ll3C-varpr.rqsr B KaqecrBe Aa'rqlrKa HaKrroHoB norHonoro Spou-
Ta B aIlarrrHBHoM TerecKorre. llpoauarusupoBaH aJrropllTM onpeAerettrarr Koop[uHar Uetirpa rrxecr]r oflTr.r-
qecKoro nyuxa. flonyucHLt Bl,IpaxeHl{.tr Ar.fl BltrlHcnegu.a ouu6ox Kooptrl,IHa'r. Mo[enupogaHre flpoUecca
(roxycuponxn orr'ruqecKoro nyvrca (or 5 Ao 3 nuxcerefi),6nfisxoro r raycconoit@oprvrenoxasuuae'r,
qro nplz Hcxo[HoM orHorreHl{}r c}rrHalla K rrlyMy r 3 orltr.r6Ka BblqucneHuii KoopAr.rHar ueHTpa rrlxecrlr
o 0,3 nr.rxcera Ma'rpHuLr.

Co6pau la6oparopuuii MaKeT AJL HcnLrTaHufi AaTqtrKa HaKJroHoB BoJrHoBoro @porra Ha 6ase fl3C-ruar-
purlbr l.t MarHHToc'rpHKuHoHH6Ix rrpl{BoAoB nepeNreuleHl,Ift. Bvarce'reyc'rauoDIIeH peajlbltbrfi urecrurpaHuuii
ce|MeHT (c sxsl{sareH1'HbrM trHaMe'r'polr 40 crvr) aAaIlrHBHoro cocTaBHo|o yepKana. Creru us@opr.aaquu
c Marpr.rurrr r.r yfipaBneH]re sJIeMeHTaMr.r MaKera ocyr,lecrBnrleTu 3BM na 6ase npoueccopa CM-1420.

ON THE CCD ARRAY APPLICATION IN ADAPTIVE TIiLESCOPE, by P.I, BoTziJaK, 1,.V. DidKovsKy,
A.l. Dolgushin, N.V. Steshenko and (.V. Sychev. The problemsof the CCD array application as a sensor
6f 6 ',vnvefgont tilts in adaptive telcscope are considered. The algorithm of niass centre c6ordinate determina-
tion of the optical bearns is analyzed. The expressions for the computation errors are obtained. The simulati-
onof thegaussianshapeopticalbeamfocusing (from 5 to 3 pixels) shows computation error to the mass
centre coordinates p 0,3 pixels for the initial SNR ry 3.

Theexprerimentalinstallation to test a CCD wavefront tilts sensor and the one on magnetostrictionac-
tuatols in rnanufactured. A real hexagonal segment (with 40 cm equivalent diameter) of adaptive mirror
is used is this equipment.'fhe CCD array is-read out and the hardware is controlled by acomputersustem
on the base of CM-1420 ptocessor.

3ervrHaq arMoc$epa HcKaxaer Bo,lrHoBofi $pour, L,tqy::quit or 3Be3Abr, r{To Bbrpaxaercfi
B U3MeHeHrrr,r ero aMfiri.rrygu, $a:r,l ,ul!r B HaKJrorre opoHra. Korvrnencauufl aTMocsepr{brx
LICK aXeHI4fi BO3 MOXHa C IIO MOUIbIO aAanTLIB HO rO TeJI eCKO[a.

otrnurvr It3 ocHoBHbIx 3rreMeHToB aAanTI,IBHoro TerrecKofia fiBllflercfl AaTqLrK BoJrHoBoro

$poura, perr4crpr,rpyrcqrlft reKyrq[e xapaKrepucruK.Lt BotHoBoro Qpoura, npoueArxero
qepe3 3eMHyro arMocoepy H o[rr,rKy reJrecKoIIa.

f[asHr,rN4LI Mero[aMr.r KoHrpoJrfl, Ha ocHoBe Koropbrx Moxer 6urr nocrpoeH l{arqr,rK
BollHoBoro Qponra, ffBIIflETcrr nHrep$eporvrerpr.rqecKlrfi, TeHeBofi H Mero[ faprrraana [1].

Harueft 3a4arrefi .EBJrfiercfi pa3pa6orKa MaKera Ha ocHoBe pearrbuoro uecrr{rpaHuoro cer-
MeHTa aEaIITI{BHOTO 3epKana C npHMeHegr,rervr II3C-uaTpr{lIbr B KaqecTBe ,qaTq[Ka cMeuleHr.rfi
onrr,rqecKoro fiyqKa, $oprvrupyerraoro 3rr4M cerMeHroM Te,lecKona. crvreuleHuq [3o6paxeHr{ff
voryr 6rrtr, Bbr3BaHbr r,rHcrpyMeHrarlbHbrMI{, Ha[pr.rMep reluloBbrMr,r paccorracoBalut4flv,t4,
a TaKXe oflpetrenflTr,cfl ]rcKaxeHr,rflMr.{ (narcIoHavr,r) BorrHoBoro $poura, npoIue[Ixero
ryp6yleuruyrc arMocQ.epy.

B ua6arcgarenrnoft acrpoMerpult u acrpo$r.rsuKe cyurecrByer prq 3atraq, Koropbre Moryr
ycneilrHo peurarbcfl c rloMorrlbro fl3C-rraarpraU. Tarcue 3aAaqu, KaK co3AaH[e oyH,qaMeHraJrl-
uofi cucreur,r Koop[rrHar Ha6rlroAaeMbrx 3Be3A v all.aJru3 r,rx cneKTpoB, KaK npaBHno, rpe-
6yrcT oqeHKI{ Koop[uHar rIeHTpa rfixecrr.t rr3o6paxeHr,rfl nr,r6pauuoro o6r,erra - 3Be3AbI I{[IH

cneKTpaJIbHOti nuullu.
flpntreueuue fl3C-rr,rarpuqbr B aAa[THBHbIx rerrecKoflax raKxe ocHoBaHo Ha aHaJr[3e

BpeMelrHbrx napuaqufi ueo6paxenua 3Be3Abr (rae3g) Iurff flocre[yrculero yMeHbueHr.rfl
3rux Bapnaqufi nytev cEBr,rroB (aAanraquu) [oEBr.rxHbrx ureMeHroB 3epKiura. Karc ]r s
cJlyqae npr4MeHeHr,rfl o3Y glq oueHKu cMeuleHrrfi orrrr{qecKoro nyqKa or 3aAaHHoro [oro-
xeHr,rfl [2] , npravreneH[e I3c-Marp[ubr IrpeAnoJraraer orgeneHue qacrr4 cBeroBoro [oroKa,
co6lrpaeMoro reJrecKo[oM. OEHarco no cpaBHeHlrro c MeroAoM ycraHoBKrr Ha ocll TerrecKorra
B ero ooKaJrruoi rutocrcocrr{ creKrrflHnofi unpauugnr (gnx or[erreHr4fi B aHarrrr3arop 11306-

paxeHr.rf, qacrr,r oflrr.iqecKoro [yqKa or r.rccJletryeMofi :resgu) [2] , r'leroa KoHrporrfl r,1306-

paxeHr.rfl, ocHosauurrfr Ha npr.rMeHeHur fl3C-rurarpltubr, r,rMeer pflA flpeuMyrqecrB. O[Ho r43

ocHoBHbrx [perrMyulecrB 3aKlrrcqaeTcfl B Bo3MoxHocrH r4carleAoBaTb cla6ym 3Be3Ay, a yn-
paBrrflTb [pI{ 3ToM pexl{MoM alaflraur,rr,t uo lr:o6paNenuro 6olIee rprcofi 3Be3[br, HaxoEf-
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Pttc. l. OparueaT gKcnepr{MeHTarrnofi ycrauoBr(fi cpeaJrbHLIM cerMeHToM aAanrxBuoro 3epKana An,
ucnrrranufi garvtlKa HaKrIoHoB BoJnroBoro Qpoma

ffu xe ocnosalll,rt BlrEotr MarnrrrocrpuKrlxonnrrfi flprlBog

uleficfl Ha He6orrb[IoM ymoBoM paccroflHrru or nepBofi, a raKxe IIo HecKorrbKr,rM 6o[ee
f,pKI{M 3Be3AaM.

Fasueprr nl,IKceflefi Marpr,Irlbl, KaK [paBI{Jro, 3Harrr,ITerrbno MeHbrrre pa3MepoB r{3o6paxeur.rfl
3BE3,qbI, IITO TIO3BOJItrET IIONYIMTb BbIIITPbIIU B qYBCTBI,ITCJIbHOCTI,I K NEPEMEIIIEH}IIO I{3O6PA.
xeHI,I.f, IIo cpaBHeH[rc c ,qarqr,IKaMl{, rAe IIpu cMelrleHuu orlTl{qecKoro flyqKa I,I3MeHflercf,
rorrbKo ocBerqeHnocrr QoronpreuHr.rKa (HanpuMep, QoroKaroEa o3y) .

l. llocraxorxa sar(arrn. fioueprrenmrfr npu6op

floctaHoaxa 3aEaru BKrrrorraJla Epa grarla, Ha nepaou 3Ta[e orleur,rBilrrocb oruorrreur.re
cmHa[/IuyM IIpI{ pa3Hbrx 3HaqeHr,Iflx cBeroBoro [oToKa r,r pa3HoM BpeMeHr.r HaKoIUreHLrfi.
B tcaqecrse Ecxo.qHblx 3JreMeHToB 3a[aBarrl{cb: olrLIrIecKaE cxeMa reJrecKolla, BerrurmHa
cMerrleHr{fl (narnoxa) cerMeHla cocTaBl{ofo DIaBHoro 3epKaJra, crleKTpalrbHbrf Ellauagon
LI LIEea[I{3I{poB aHHafl (6ecuryrvror ax) Il3C-rvrarpmta.

Ha nropovr grarle pa6orbl MoEerlupoBarlacb orlTurlecKaff cxeMa reJlecKona: B KatlecrBe
IIoABI{xHoro 3epKura rIpHMeHffrIctr urecrllrpaHHbrfi cerpreur cocraBHoro 3epKiula c gKBI,r-

BaJreHrHbrM Er{aMerpoM 40 cvr (pac. l). flepenreueH[e 3roro cerMeHra ocyulecrBrrffJrocb
MarHr{Tocrpr.rKrl[oH.xbrMflpuoogov/ c trglarra3oHoM flepeMeuleuua tl0 MKM, y[paBrraeMbrM
or 3BM. Kourponn [epeMerqeHr.ra (narnona) ocyuecrBrrffrrcfl KaK c rloMorqrp II3C-uar-
pr,rubr, TaK lr c [pr,rMeueHr{eM }I3Mepr,rrerlfl llepeMegteuufi c I{HryKrr,rBHuu upeo6pa3oBare-
JIeM HyneBOrO Klracca TorIHocT[.

.lh4 uaxera aEarITlIBHoro 3epKarra, rrIaBHbrMI,r Ha3HaqeHr,If,MI{ Koroporo flBrrfirorcfl or-
pa6orra rsaunaogeftcrB[fl Bcex gJreMeHToB clrcreMbr c6opa nu$opMauurl, au{Irur3 oflTr.rqec-
KOrO UrrKa rr yllpaBlreEfie cerMeHToM B pearrbHoM BpeMeHr{, Mbr He cTarrfi cnequalrbHo or-
6uparr Marpl{qy c xopour,rMr,r Merpoflor}rqecKuMr{ xapaKrepr,rcrr.IKaMr,r. Hatm 6tm tpw-
vreneu npu6op [poMbrrrmeHuoro rerreBVgerilfr. "Marpr.rqa" Ha ocHose'256X288-ueuenrnofr
Il3C-rvrarprqu. Ilpr6op 6un upegaapl4rerrbHo vrogu@ruupoBaH ,qrrfl xpanerufr B oneparr,rB-

1 MarunroctpuKrIItoHHbIe uprrBoAbr 6ruru paspa6oraHbl corpyErrrxarw.r Vsurrcxoro aBr,rarluoHHoro uH-
cTI{ryTa,
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Hoft uaMfr14 l.tH$opruaquu EByx IIorIyKaApoB I,I Ntfr cBfl3tl ero c 3BM rnua MEPA-60. llocre
3a[ycKa B oKcllltyaratlurc 6onee MorrrHoro BbFrr,rclrllrerbHoro KoMrurexca 3PA-KAM AK.2420
Ha 6ase flpo(eccopa c unasarcqefi sansrofi upr.r6op c ll3C-rtlarpuqeft 6ru gopa6orau ]I rIoA-

KlrroqeH K sTOMy KOMlneKCy.

,ftrx xonrponfl cMerqeHr,rfl orrrtrr{ecKoro flyqKa ua [I3C-uarpuqe 6rut paapa6oran alro-
pr{TM anarr[oa uso6paxemilfl t4 coorBercrByroulee MareMaTl,IqecKoe o6ecrtelleHile gKcrlept,t-

MCHTA.

2. Il3C-nrarpruIa B KaqecrBe ABTqllKa cMeIrIeHHs
ollmlqecKoro [yqKa

I,IeaecrHo, qro ocHoBHbrnau QarcropaMH, orpaH[Iqr.IBaIouIr.rMI,I ToqHocrb MeroEoB KoHTpon,
rrofloxeut,tfl onrr{qecKoro [yqKa flBrflrorca: 1) Marraf, MorrlHocrb cBeroBoro cr{rHaJra u Soron-
urfi uryu; 2) co6crrenHbre uryMbr Aarqr{Ka, BKrrroqax crMrbrBaHI,Ie u oqr$poaxy uttQopua-

uun; 3) $nyrcryaqur rpo3parluocrn geunoi aruocQeprr; 4) norpeunocrl'I, cBn3aHHbIe c

AeoeK TaMH MexaHlrqe cKI{x rI oIIT]IqecKLIX sIIe MeHTOB TerI eCKO IIa.

llepuue gra Qarropa .flBrlflrorca ocHoBHbrM[ rIpH orlpeEerleu]r[ [pnrotrHocrr{ roro ETII,I

r,rnoro Earrrr,rKa BoJrHoBoro Spoura n Eauuoft cxeMe rerlecKorla.
9Q$errrnuocrb rlpr,rMeHeHnr ll3C-rraatpullbr B KaqecrBe Earr{uKa cMerueH}rfl ttso6paxeHux

3Be3Ebr, $Oprvrupyerraoro orAeJrbHbrM cerMeHroM c 3KBr,rBrUreHTHbrMLI Er{aMeTpaMr,r d1 = 90 Crvr

rn d2 = 40 crvt (orn parrraepbr B3flTbr lr3 flpeEIIoJIO]KeIIyrfi, r{ro cocllaBHoe rIaBHoe 3epKarro

r.rMeer trr,raMerp oKorro 3 w 1,2 M coorBercrnexuo), Moxcro orrenr4Tb tro flo[yqaeMoMy orHo-
tuenr.rrc curual/uryru Erf, 3Be3E pa3rrllqHoro 6necrca ll lrprl pa3Hbrx BpeMenax HaKouJIeHI,Ifl.

n1rx srs[aafleHrrroro Qorcycuoro paccroflHl{f re[ecKora 30 rra (d1 = 90 cvr) w 12 tt (d2 =
= 40 cr"r) r{ A,Jrfl ucKaxeHnoro 3eMHoft arrvrocSepofi nu,ruuoro yuloBoro pa3Mepa 3Be3Ebr

oKorro 0,T" cooraercrByrouge pa3Mepbr rso6paxexua n Sorarnnofi nnocxocru 6ygyr
*z 100 u 40urrvrcoorBercrBeuuo,3aEa4lucs ymoBbrM cMeulegr.reM 3Be3Ebr na 0,05", tno

npr{BeEer K cEB}rry ee rso6paxeHr,rfl B $oranruofi flrlocKocrr,I na 7,3 rr,rxrvr (d1 ) fi
3 vrrcr"r (d2 ) .

llpegnonoxnM, rrro rrtrrHo pacceflHrrtr r4Meer pesrufi xpafi (a ceqenufi - [pflMoyrorlb-
nnx) c unpnnofi, paauoft Ar{aMerpy r,rso6paxeuua 3BesEr,r. Ouenuu, c KaKIM orHouleu]reM
curual/uyu fl3C-rvrarpnUa 6yger uyacrBoBarb flepeMeuleHue uso6paxeurrfl 3Be3A pa3[r.rq-
noro 6necra Erff pa3Jllrqnoro BpeMeHr{ HaKoIureHI4rr cllrHaJra.

, o .f /0 /.f 20 25 Jo lt J /o /J 20 .2J JO .r//v

PHc. 2. 3asucm{osrB ornorrrenr.rf, cErHaIr uryrvr (S/-N) or BrrgltMoft gsegAHofi Berrrrr.lHbr ftr Anfi yrnoBoro
cMeureHrur 3Be3A6I 0,05" ll pa3nrrrHoro BpeMeHI{ z HaKorrrleuu.g crfrraJla fl3C-rrlarpaueft

o -dt=9O crr.r,F=30w;6-d, =40cM,F=12v.. 1-3tr=1 c (l); O,l (2);0,02 (.r)
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Cserosofi noror I (lrra), npouurcarcuufr B rerlecKon EHaMerpoM d (grofiN{) or 38e3Abr

Berluqr,rHbr m fipu ua6nmgeuuu s6nusu 3eHI,ITa B Halrlyqulrx ycrroBr,rflx Ntfl, Bv3yutb.aoi o6-
rlacru cneKrpa, MoxHo oflpeAerll,rrb tro crreAyrorqefi $oprrayne [3] :

LgL = 2lgd - 0,4m - 9,05. (1)

3agaguucs cpeguei gpranoi BoJrHr,r Sorouoo ). =555 HNr. Br,rqucrluM pa3HocrHbri norre:-
Hrrfi curuar, csqsauubrri c flepeMeuleHtreu uso6paxeHflfi BAorrb crpoK Marpuubr, I{ coorBer-
c rs yrcultrfi cra Tr,rcrr4qe cKu fr Qo ro uHui ury rra.

B upoqecce nuqacltesni MbI 3aAaBaJII{cr rcoaQQrarlraeHraMl'I 2-rcparuoro orpaxeHuff or
uraBuoro I{ BTopurrHoro 3epKaJr leJlecKofla (0,8X0.8), a raKxe KBaHroBbrM nrxoAou II3C-
nrarpraurr (0,5) .

Peeyrrrarrr sbrqr.rcnealrfi A.lrff 3Be3A pa3JII,IrrHoro 6necra l,t BpeMeH]I HaKoIuIeHHfl cI,IrHaJIa

npl{BeAeHbr Ha pvc.2, rge uoocu opEIHarorrroxeuaBr,r3yarlbnat 3Be3AHafl Berirrqr4Ha, a no
ocl.t a6cqucc - orHorueHl,re carnal/ruyM (S/V).

IlpegnorroxuM, qro uaur upr6op yBepeHxo olpe,qelrrer rcobpguHarrr uso6paxeHua :ae:-
Ar,r npu oruolrleHuu SIN> 2. Torga upr.r uI{KrIe ctervra uuSopua\Hu 0,1 c (uacrora l0lu -
qacrora arlroc$epurrxQlyxryaqufi, nuure rcoropofi ua6rrcgaerca 3Haqr.rrerrbHoe yMeHbrueHue

r{x.aMrrlr{rygu) pexru aAalraur{}r aKrHBHoro 3epKana rerlecKofla 6yger sSSexr[BHbrM
upu na6lrogeHr,rr,r 3Be3A xpue 14 (dr) v ll,5 (d2) 3Be3[HbIx BerHqI4H.

3. AHarus neo6paxeHnn ua [I3C-rrrarpnqe

I4so6paxeuue, noJlyqaeMoe Ha Marp[qe, Moxer coAepxarb HecKoJIbKo fipKl4x loqeK
(snesa). Maxcuuarbrafl. Ntfr. AaHIIoro Ka,qpa roqHocrb rr,IgllpoBaHr,ra (xoppexuuu no:-
Hr{Karo[Iux oABLIToB ttso6paxenua, cBf,3aHHbrx c AaHHbrM cerMeHToM relecxoua) Aocru-
raeTcq flpu aHaJlr43e r.rusoprrrauuu oT Bcex 3JreMeHToB reo6paNeur,ra Ha MaTpI,Iue, a a upocrefi-
rrreM c,ryqae -- or lrso6paxeuuq cal4ofr aprcofi 3Be3[bI.

Pacorlorpurvr [pHMeHeHHr,rfi uarullr o&IH r.{3 Bo3MoxHbrx aJIropr4TMoB o6pa6orru floryqss-
uoro uso6paxeHl,Is. On cocrour I{3 cJIeAyIorIIHx 3TanoB:

1. Br,rEeresue uso6paxeuus cawoit rpxofi 3Be3AbI.

2. 3agauue flpffMoyrorrbuoi louu, srnrcqarcuefr oro u:o6paxeHue, !I orpauuueHuofi no

raxgofi cropohe npfiMoyronburlKa [lrKceJraMr.r, B Koropbrx nepecraer BbrnorlHr{Tbcff ycrlo-

BI,IE

An> Ao +' qss, (2)

rile An - r43MepeHHoe 3Har{eHI,Ie c[rna{iru S i -rvr uilrccene; A6 n o- cpeEHue rlo KaEpy 3Ha-

rleul,ttr cI{rHaJIa r{ cpeEHeKBaAparuqecKas oruu6ra coorBercrBeHuo; k - flofloxlrrenrsufi
xooQ@uqueur.

3. Onpegenerue Koopgr,rHar ueurpa rflxecru o6t,exra B BbIEerIeHHofi goHe.

4, Orpa6orxa Bo3ur4Karour{x cA,BuroB uso6paNeuur AaHHoro o6texra.
Bropofi IyHKT rrflrop[rMa r{MeeT HecKorlbKo pa3[I,tr{Hblx BapfiaHroB pelueHllfi B 3aB[-

cfiMocrl{ or cnoco6a oflpetreJreHl,ta sua.IeHufi As u o. BcnyuaeHaflr{q}IaHecKonbKuxf,pKllx
o6rexros B floJre 3peHr,rfl MaTpr,r(br ollpeEeJleHl,re .,4e rcar cpeEneapuQnaeTl,IqecKoro or Bcex
uuxcenefi 3HaqlrrelbHo noAHl,rMaer ypoBeHb cpegHero u yBefiut J4uaer o, qro u3Meuffer yc-

rroBr,rfl Bbrqr{cJleH[t qeHTpa rf,xecrl,r flpu I{3MeHeHuu ycrrowti Ha6rtrc,qeHlla o6beKra. floero'
My rgIE oqeHKI't pauruuuit B Bblq?tcJleHusx gnatleHl'Ifi cpeEHeKBaEparI'IqecKI4x oruu6or o Ala
o6rexron c pa3HbrMLI MaKc[MaJIbHbrMr,r ypoBuflMu c[rHaJIa .1*u* nau [puMeHI.IJII{ [peEBa'

pr.rTenbHyro upoCTpaHcrBeHHyIo QunrrpaUrrc uso6paxeuux AaHHoro Ka4pa, Koropafl cxoAHa

c trpe,q1roxenuofi r [4] . Ee curtcn cocrol{r B cuIaxIlBaHlIH c rIoMolIIbIo [poqeEypbl cKoJIb-

3flrqero cpegHero EaHHbrx usrvrepenufi Aii M^ i crpox MarpI,tIIbI (I - uucno crol6uoe)
r,I B BbrrMcJreHm,I ocrarKon "usuepeulte MI,IHyc cKo[b3firrlee cpegnee". flo ocrarrcatt onpe-

Aerrf,erctr 3HaqeHlre cpeAHeKBagparu.Iecrcofr orult6ru 01 !flfl. EaHHoro Kagpa'

B ra6nrar{e [puBeAeHbr 3HaqeHr,rr An u*h.4e (vrarcr.rruallbHbrx I,I cpeAHI,Ix aMtrrlxryA coor-
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3ltaqeHtrr aMIIrIrryA (s eA[H[qax aflafioro'quapponoro npeo6pasosarens)
tr cpeAueKBaAparnqecK[x olul6or gnq pa3nblx ycJroBufi xa6nrcAesufr

Oguu rprr.rft o6terr
Oon
OAur o6terr cpegxeft tpKocru
Teuuora

247
103
179

81

96,5
94,2
95,0
'7 8,1

)r)
1,1
5,0
1,2

1,8
0,76
0,86
0,6

BeTCTBeHHo tro pe3yllbraTaM l,t3MepeHufr ua npu6ope "Marpllqa", a raKXe cpegHeKBagparl'l-
qecKl,lx ouu6oK oo a oL.

3HaqeHns of nolyveurr flocJre BbrrrorrHeHr{fl rlpocrpaHcrBeHHoit Qlrnbrpalllafl c npflMo-

yrorrbHbrM oKHoM urupuuofi 5 ur,rxcenefi (r,uru 0,1 MM Ha Marplrqe). Paccnaorpeuue ra6JII,IubI

rro3BoJrfler c[eJIarb HeKoTopble BbIBoAbI, KacarcuII,Iecfl n116opa oIIrilMaJ]bHoro pexl,lMa
o6pa6orru [HSopMaUr.r[. Onrutranruocrb pexr,rMa onpe[eltflercfi KoMIIpoMI,IccoM Mex[y
ToqHocrbro oflpeEeneHl,rff KoopAI,rHaT rIeHTpa rrrxecrr,t 14 BpeMeHeM BbrqHCIeHI4fi. Ouealt4uo,
qTo MaKcr,IMilrlbHafl TeqHocTb AocTrrraeTcff npr.r aHaII,I3e LIHoopMaIIuu Bcex flrlcenefr, oruo-
cflulr,rxcfl K EaHHoMy o6beKry (na ypoaue 3Haql{Mocr[, uanpurvrep 3o).

1. 3ua,{euus cpegHeKBagpaTr4qecKlix orxnoHeulafi o61 BbIV[IC[€HHbIx gllff Bcero l(aApa

Cr.rlrbHo 3aBr,rctT oT KoIIr4qecTBa I,1 flpKoCTlr o6:bercros B AaHHoM Ka[pe, rITo 3arpy[Hfler Hx

rrpr{MeHeHr,re Anfl onpeAerleulrfl ypoBHfl orpaur,rueuua (2) .

2. 3uaqeuun oe prfl HeBo3MyuIeHHofr o6lacru Kagpa ($oHa) nrErur HeHaMHoro orJILIqa-

rcTCfl OT Os Ntfi TeMHOTbT I,I MOryT rrpr{MeHrrTbcfi Arrfl onpeAelleHl'Ifl ypoBl{fl OrpaHI{qeHI'Ifl

(2) n cnyuae aHaJrl,r3a o6beKToB, y Koropbrx 3Haqeuuff cr{rHarloB IIpeBLIuaIor 2-3 os.

3. Hau6orree cla6bre o6r,errr,r (curnaa ry ooi B Ta6nuqe He [pI,IBeAeHu) l,toNuo, no-au-

AI,IMOMy, BbIEeJrIrrb B AaHHOM KaApe, eCJIH npI,IMeH[Tb fipocrpaHcrBeHHylo $nnrrpauum,
Koropafl B 3Haqr,rreJrbHoit crenenu (- 1,5 paoa) cHr{xaer ruyMbr, cBfl3aHl{ble c neo4nopoguofi
qyBcrBrrrerrbnocrbro flqeeK Marpr.rubr. O[HaKo apll 3ToM yBellflqfiBaercfl BpeMfl auaJtu3a

uu$opvaqr.tn. 3ru xe ruyMr,r MoxHo yqecrb flocJle ocBeIrIeHI,Ifl Ma?pI4qbI UIocKL{M noJIeM

coorBercrByroulefi unreucuBHocru.

4. Buurcneu[e KoopEHHar ueHrpa rflxecrlr [3o6paxeHnfl 3Be3AbI.

Ouu6xn BbITII{cJIeHHfi

floc,le oflpe[eIleHu.rr flp.f MoyronbHoro oKHa, orpaH]rqr.rBaroulero nrr6panuoe uao6paxeuue
3Be3[br, 3aaycKaercfi npo(e[ypa oflpeAeJreHr,rfl rIeHTpa rsxecrH sroro uso6paxeHus. Brr
rrlrcrflerctr TaKxe craH[apruafi oruu6xa r43MepeHubrx Koopru4Har, Koropafl Moxer crlyrrl4Tb

KprrrepueM npr,rroAuocrr.r r,aHHofi 3Be3IIbr (oruoureHrx ee cllrHalra r uryr.,ry) [rtr KoppeKu[LI
Bo3Hr,rKaroilIux paccornaco Ba]Hui4.

Mero[ Bbrrmo,reHr4fl KoopAxHar ueurpa rflxecrr,r 6nusorc K onltcauuoMy B [5, 6] u ocuo-

BaH Ha peueHur{ upocToro ypaBHeHrrfl, KoTOpOe n rercropuofi $opve r,rMeer crle[yrouufi sI.rA:

ln
' = T i?rMi't'

(3)

rpLe Mt l,r r; - oro "uacca" (avnnnryga curuaJra Ha e[llHllqHofi ruroulaAlr nurccela) u
pa[Eyc-BeKTop 3rreMeHTa ]r3o6paxeu[, (nr.rrcella) orHocr,rreJlbHo HarIaJIa Koop,uI4HaT, Han-

pr.rMep BepxHero JreBoro yrJra Bbr,ueJleunofi npavroyronruoi obltacrll; M - sto cKaJrflpHafl
cyMMa "uacc" Bcex grIeMeHToB B EaHHoit o6.nacru1, n - tryrelto grIeMeHToB ttoo6paxeuua u

Bbr4erreHHofi o6[acr[. ,IIna gnyrraepuoi ragavu peurfi3al;:z.fi arIropI,ITMa BbrrMcrIeHI'Ifl IIeHrpa
Tflxecrrr na 3BM cBoAr,rics K Bbrqr{cJreHl,Iro rpex cyMM I4 4ryx apuSvrerllqecKl,Ix gbficrrr,Ii.

Taxuvr o6pa:ov, [peAcraBr{B ypaBHeHr4e (3) a xoopuusaruofi $oprvre, [o[yqLIM Koop-
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AI{Harbr ueHrpa rflxecrr,r (ilT) euyrpu arrgeleuuofr ooracru:

1tk
Xq1 =-- >: E Aiji,' M i=li=r

lk t,u, =, 
l=rl-rA,,i,

(4)

(s)

rae M- 3To "Macca" uso6paxeHua B BbrEerleHtoft o6racru (cyrr,rvra aMrurr,rryE Bcex arreMeg-
ror),krl-tmclosrIeMeHToBBcrpoKeuscron6uearrgeneunofio6racrucoorBercrBeHHo.

B [6] upuuoaurcn nogpo6ttrtft asanus eQQexrurnocrlr alropr,rrMa r.r3MepeHr,r, Koop-
AI'IHaT 3Be3AbI, ocHoBaHHoro Ha BbrlMcrreHuflx KoopAllHar IIT o6r,exra rlo "MaccaM', (npous-
BeAeHI'IflM moulaAeft uuxcenefr Ha H3MepflMrfi curnaa) lt tro MoMeHTaM 3rr,rx Macc orgo-
clrreJrbuo n rr6paxHoro Haqala KoopEI{Har.

Buecre c reM cyrqecrByror pa3rrr{qHbre [oExoEbr trpl,t olpeEeleuuu ourlr6ra KoopEr.rHar
IdT n crryuae [pxMeHeHLIs fl3C-rraarpr.rqbr, KaK r,rHcrpyMeHra AIrfl o[peEerreHr.rfl roqHbrx Koop'
I(I'IHar 3B03AH [6] n KaK AarqlrKa HaKrIoHoB BorlHoBoro $poHm a agaurunuovr reJrecKofle.
B uepnou cryqae oum6xa o[peEerlf,ercf, orKrroHeHr{erta Nso6paxeHt4fl. B EaHHoM Kagpe or
cpe[Hero us .Ay' HaxouIeHHbIx KaApoB. Bo nroporr cfiyqae, KpoMe ataru3a uaronnennofr
rasQopuaquz, xoropui [aer [peAcraBJreHl,re o MeAJreHHbrx cABHrax rso6paxenua 3Be3Ebr,
HyxHo paccMarpllBarb raKxe cgBltru lrso6paxeHur B KaxAoM Kagpe rro orHo11reHuro K
IIpeAbrryrueMy.

Baxnyro porrn npuo6peraer raKxe o[pe,qerreHr{e cpegHero 3raqenr.rfl $oua ue6a, [pr.r Koro-
poM Moxno I,Ic[orlb3oBarb MaKcr,rMarlbHoe quclro ,,ttneopuaruBHbrx,, uuxcelefi, orHoca-
ullrxcfl K AaHHoMy o6r,erry. Egru rmxHufi ypoaeur orpaHuqeHur cHrHala Marpr,rrlbr 3aAarb
HeMHoro [peBbIIuaK]uIuM cpeAHee 3Hatreg[e Sona ne6a, ro 11p14 Bbrrmcrregr,ru orua6xr onpe-
,qenenr.rff IIT cneAyer flpr,rHr.rMarb Bo BHr,rMaHr,re cJreAyroufie Sarroprr: KBaHToByro [p]rpoEy
cBera, ruyMu ll3C-uarpurlbr r.r Qnyxryaryrra c[rHaJra, cBE3aHHbre c HeoEHopoAHocrf,M]r
gelr'IHofi arvroc$epnt (npeguonaraerct, qro Ha Marplr{e Soprvnrpyercr uso6paxeHue 3Be3Abr
TorIbKo oAHr{M xecrK r4 M grre MeH ToM aEarrrr.rB Ho ro 3epKala) .

Cnegyer orMerr,rrb, uro Snyxryaulrtr curHaJra, cBff3auHbre c geuHofi arrrroceepori npeg-
craBrlflrorc{ (c rouru 3penla.s flpouecca agauraqrau) florre3HbrM uu$opuaquoHsiru cuiua-
rIoM, rrro ffBrISercE elqe oAHr,rM orrrr,rqr{eM or [6] npE orIeHKe o[ul6ox onpegenenrx I{T.
flonesuocru srofi unQopMaur,ru lrMeer cMbrcr Ao orrpeEerreunofi rpaHuurr, caasaunofi c
6ucrpogeficrBr.reM cr{creMbr aEa[rarlur4 rr c xapaKrepou aruoceepHbrx Snyrcryaqrafr. Tpe-
6oqaurle r 6rtcrpogeficrsurc agaurunnofr cucreMbr o6rrqao oroBapflBaercx B A[a[asoHe
or 0,01 c [1] go O,l c [21

Ilosrorry ocHoBHbrMr,r trryMoBbrMlr $arcropam,r fiBrflrorcq gaa - enyrcryat\t4u, cBfi3auHbre
c rsaHrosoft nptpogofi cBera I{ c rryMaMr.r II3C. IIIyvtr orAerrbubrx sqeex II3C Mox6o
I'I3yrMrb EIIf, KoHKperHoro pexnMa nenaepenufr ri yuecrr KaK HeKoroprrfr roos{uqueHr,
rloBbllrarcu$'Ift ouul6xy LI3MepeHIdfl KoopIFHar I{T. Tarnvr o6pasou, oru6rcy oflpegerrenriff
KoopALIHar IIT uoxso Bbrrucrrr.rrb rrcxoAfl r.rs BbrpaxeHr{fi (4) , (5), ecnu BMecro sHaqeuufi
aM[n[TyE CI{rHuUIa Aii ttohcTaBilrb cooTBeTcrByloql{e 3HaqeHHs A;1!Sg, rAe S cpeE-
Hecrarr,rcrr,rqe crufi uryu,

Torga snaueure Koopgr,rHar IJ,T, nanplrr"rep Xq1, EIra EaHHoro
MO)I{HO IIpeEcTaBr4Tb B TaKOM BIIEe:

nnkkXu, = lZ Ai!(>S?)t l2l -t (D Aittot Z, sitl)Ax,
, =l i=l i=l " i=l

tae n - rMcJro rrr.rKcerefi o augeleuuoft o6nacru; k - qucrto rrrrKcenefi uo roopgnuare x;
lk = U,2,3. . ,kl - Marpr{qa paccroaurfi or oc}r Igo qeurpoB coorBercrByrorqr{x r}rK-
ceneir; A,x - pa3Mep o,qHoro ru.rKcerra.
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Puc. 3. I4slvleueH[e a6connrsoft ourlr6rs A
(B ulrKcenax; umala norapnSrrtruecxar) upt't

Bbrqr,rcJreHl,Ifi KOOpElmaT ueHTpoB TflrKecTfi o[TIl-
qecKtD( TITIKOB C pa3rlnrlHbrMl'I 3HaqeH[lIMl',I

S/ff np u Sorcycnponre uso6paxeulu ExaMerpoM
Dot5Ao3unxcenefi

.l-3: S/N=3 (1)i 6 (2); ls (J) 4.y
i
I

0,1

O6ogHa.ruM (rirSb, t, = R w brsil'r '= P. TorAa Bbrpaxenr.Ie (6) rvroxno reperncarb

BI,IE,E

x\r = {,!ro,)n 6ro,r'r)Axtr/,
fII,E

y = V I $rA), 
+ Kfra,f r)Lxl2R2l ,f ,orotr,, .

3gecr 1y' flB1.flercfl craugapruoft orun6xoft BbIql,IcleHLIfl Koop$'IHar UT (B faHHoM clyqae

KoopMHarbr Xq1 aHanll3}{pyeMoro xagpa)
Ionyr.rnoa nrrpaxenue (8) 6rrro [cflorrbsoBaHo HaMI{ ErIfl olpeAerleura orul6rlt roop

Er{Har qeHTpa rrrxecrr{ [pr,r MoAelr,rpoBaHr.r]r ua 3BM orIrI,IqecK]Ix u) IKOB, I'IMeloqllx B ceqe-

uru $oprray, 6nraeryrc r iayccoaoft. flpn orovr [peAfloflaraJlocb, rlro onruqecxr'rfi lyvorc Qoxy-
clrpyercfl, yMeHbrrraf caoft gnaverp or ^, 5 go = 3 urarcenefi. Otlroruenue curnan/ruyrvr npr
groM Bo3pacraer, qro fio3Borraer 6onee ro.ruo ottpeEerlllrb KoopAr,IHarbI IIT. Ha puc. 3 npu-

BeEeHbr BbrrrucleuHble ount6ru A (n unxcenax) npu rpex 3HarIeH[tx Sf N= 3,6, l5.Ilprae'
AeHHbre 3HaqeHr,rfl S/ny' coornercmyrcr cQorycupoBaHHLIM [yqKaM (c gr,rarraerpaMl'I oKoJIo

3 uuxceneft).

5, Maxff irneMeHla aEarITt{BHoro sepKana

.IIJrx na6oparopHbrx llcurrranufr Earqr{Ka BorluoBoro $poHra Ha 6age [I3C-r''rarpuurt,

MarHLITocrplKIIr.toHHbrx [pr,rBoEoB lrepeMexleuufl I,I KoMnblorepHoro o6ecueqenug 6rna
co6pana onrrrat*u, cxeMa, [oKa3aHHas Ha pLIc. 4 (crvr. raKxe prc. l). llao6paxeHl{e ro-
qeqHoro lrcroqHl,IKa ceera ,S c rroMoulbrc Bornyroro c$epuuecroro 3epKarla 'I u rutocroro
3epKilra 2 Qopu,rpyercfl Ha $orouyacruurelruoi rloBepxHocrl{ fl3C-rvratpnurt. flonyueuH_rrfi

"ri"*, npof4t u.pea oneripouurri 6nor rraarpuqrr u KAMAK, o6pa6arblBaercg 3BM

CM-242O. Brrpa6oraHurfr cnrual yflpaBrreHr{fl rloEaercrl uepes KAMAK na MarIIIlrocrpI'IK'
qlronufi npr,rrbg 4, xoroprrfi uepeMe[raer cQepruecroe 3epKtulo l, uro rrrsrrBaer IIe-

peMeqeHr.re neo6paxenux r{a Marpr{ue. Taxupr o6pasou, MbI I,IMeeM yrlpaBn eMylo c}IcreMy

i o6paruofi css3rro. C nououltro KoHTaKrHoro EarqI{Ka uepeMeuleHufi 3 npousaogurca

Kourporrb Berrlrqr.rHbr flepeMeuleHus 3epKaJIa ,1. Ha renenaoHllrope TB proNuo ua6arc,qaft

uao6paxenne ,crourr*ai B peirrrbHoM BpeMeHlr, a raKxe otrl*r (upou:BorlbHo nrr6pannrrfi)

xagp uso6paxeurla II HeKoropble 3ratrbl ero o6pa6otxr.
i norraorUu, pa3[[qnblx Ura<lparrtr u caeio<punrrpoa (Ha pI'IcyHKe He norasaurt) nart

nolyqa[E Ha Marpr,rqe E3o6paxeHle ]rcroqur{Ka cBera pa3flI,Iqnofi reouerpuvecrofi Qoptvtlt
u c pa3[riqHbrMr,r ypoBHflMI,I ocBerUeHHocrw Wrfl. [poBepKI,I paapa6orannblx turopl'ITMoB.

(t)

(8)
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Pllc.4. C\eua na6oparopHofi ycrarorxn Ans ucrgrtanrlft AarqHKa HaKrroHoB BoJrHoBoro $ponra1 - cerveur a,qalrlrBHoro SepKarrai 2 - nnocxoe 3epr<a[oi J - xogrartgrlfi garqnr< neperrreuleugfil4 - rvrarssrocrpur<quonnrrfi npraoa; 5 - ouopa; g - roqe,rHrrrl ucrorrHHK cBeTa

Brnogrr
flpuueueuuafi HaMII fl3C-rvratpuua u3 cl,IcreMbr rrpoMbrrueHuoro rerreBrAeH[ff He aBfiqer-

c.fi clleu}lallbHo OTO6paHHOfi glx rouxux I,I3Mepegnfi. Buecre c TeM, rlocJre He3Haqr,ITeIrbgofi
Aopa6orK[ t4 crbIKoBKI'I ee c 3BM oHa [o3Bo[rer Ha [a6oparopHoM MaKere rrpoanaflr,r3r,t-
POBATI' OCHOBHbIE [PO6[EMbI IPI,TMEHEHI,Ifl MATPI,IItr B KATIECTBE EATqIKOB HAKIIOHOB BOIIHO.
Boro OpoHTa aEarrTI,IBHoro TelrecKo[a. KpoMe Toro, c IIoMoItIbro TaKoro [aTqrrKa MoxHo
UCCIIEAOBATb AI,IHAMI,IKY IIPI,TBOEOB OTEEIIbHbIX, CETMEHTOB COCTABHOTO SEPKAIA TEIICCKOIA
u pa6o ry K oHraK THbrx Aarrrr,rK o B rlepe Me uleHr.rfl .

[Io pesynrraraM pa6orbr Moxuo c,qenaTb cJregyrouue BbrBoAbr:

_ l. PaccuorpeHbr [po6neMbr flprrMeHenr.rfl [I3C-MaTp[r{u B KaqecrBe Earr{rrKa BoJruoBoro
Qpoura B a,qalrI,IBHoM TerlecKole,Teopemruecrc[e pacqerbr rroKa3aJru, qro B [pe,rroxesuoft
onrrqecxofi cxeMe rerrecKo[a I,I [pr{ yfioBr.ru flprMeHeHuff Marpr.rubr c xsaxrbaofi oe@ex-
ruBHocrblo x 5Vo rlprl-orHorrenuu SfN)- 2 proxno KoppeKrlrpoBarb BorrHoBoft Spolri or
3Be3E-tpqe 14 (dt = 90 crra) r 11,5 (d2 = 40 crvr) snesfruxsffrr.rqr.ru c.racrorofi KoppeK-
ql,trt l0 Iq.

2. llonyveuu Bbrpaxeur,r.E Errfl Bbrqr{crenra orun6oK orrpe.EeJreu[, Koop[lrHar ueHTpa
Tffxecrr.r uro6paxeuux

3-. Co6qa1 na6oparopnr,rfi uarer ,[rrff r{c[brTaHufi garvrxa HaKrroHa BorrnoBoro SponraHa 6a3e ll3C'r'rarpr'rqbl u Marul{rocrpl{Kllr,roHnbrx [pI,rBoAoB orEerrbHbrx cerMeuroB cocraB-
Horo 3epKaJra rerrecKorra. Marcer cocrbrKoBaH c OBM na 6age [poqeccopa CM-L420.

.[era6pr, 1990 r.

JII4TEPATYPA

Bu_rpuwttxo ?.r1. ll AtuocQepnax uecta6u.rrnocrb r.r aAanrr.rBHbrfi TerecKorr; C6, cr, lIIol pea.
A,X. Kyprraaena, B.C. Irleaveuxo. JL: Hayxa, l9gg. C. 3l-3?.
Crewexxo H,8,, Cuuee B,B, llTav. xe. C. 5-10.
Annet K,Y. AcrpoQuarvecKue BeJrlrqr{Hbr , M.: Mttp, 197 7 ,
,\udxoecruit JLB., Koroe B,A. llI/,z,,, Kpurvr. acrpoer.rs. o6cepn, l9gg. T. g0. C. llg_124,
Cycnoe J'.ff, Teoperr.ruecKaf MexaHur(a, M.; JI.: Iocrexreopr.rrgar, 1946, 655 c,
po_t4yo9 B.@,, Maeynun H.8,, Itlaranoe A.A, u llp. // Klnrerrlatrxa n er.rsr.lra He6ecnLrx rel, 19g9.
T. 5, rS 6. C. L3-17.
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MAfifl EOPHCOBHA OTHPb

1933-1991

6 nor6px 1991 r. 6earpeuerulo yuua LI3 xI43HI'l Mafix EopucorHa Orrpr - gE1IH lI3 cra'

pefiruux cotpygnnroa Kprrucrofi actpo$uenuecKofi o6cepBaTopl'Iu' Bcs xt'lgHr II Bce CI'IJIbI

ee 6rurn orAaHbI I,IccJIeAoBaHrIffM B o6aacrll Qnauru Corsua.
B 1957 r. flocfle oKolrqagr{fl Kuercroro rocygapcrBeHnoro yIIHBepcrI{Tera r'rrvr. T.I. I[es'

qegKo Maftfl EopncoaHa rraqirJra pa6ory a Kprrtrtcrofi actpo$ttsllqecrcoff o6cepuatoprn r
fipoullla rlyTb oT na6opaHra go uaytnoro cdr-
pyAHI4Ka, KaHArIAara tf r:rxo-ttlareMarl{qecKl{x
uayr. B l97l r. oHa 3auErHrla EHccepraIIHIo
Ha reMy :'?ags[TLIe xporr,rocQepHblx BcnbIIueK

r ruopocoa tI t4x EBI,)RSHI'Ie orHocI'ITeJIbHo

MarHI{THoro [ollfl". Ona npnultlutaJla fIacrl{e B

rIpoBeAeHI,IlI 6onrurofi l,t saxHofi pa6orrt uo t'tc-

crregoBanl{p crpyKTypbl MarHIrrHbIx noleft s
pafioue corHer{Hblx BcrIbIIueK. B peaylrrare
6rtuo ycranoBJleno, qro r{eM cI'lJIbHee BcubIIu-

Ka, TeM 6onrumfr rpaEI'IeHr TIoJIE rlpegluecrBy-

eT ee [oflBJreHI,IIO: BCIIbIIIIKI{ CollpoBoxEalorcf,
a rr6pocaur,,u,BlIxyuII{MI'Icfl BtroJIb Marnllruo-
TO IIOJIfl.

Mafia BopracosHa 6rIna ocHoBHbIM Ha6nto-

EarerreM Ha xpotutoctfepHoM renecrcone KI-l.
Oauofi I{3 flepBblx HarIiIJIa I'I3yqeHI'Ie Moruublx

EByxleHToqHbIx BcrIbIIIreK. C ee yuacrueM yc-

TaHoBJIeH oqeHb saxHllfi Ha6[IoAarenbHblfi

Sarr o BcIrJIbITI,ulr HoBoro MarHI'ITHoro uoroKa
flepeg BcrlbllrrKofi. Itlupoxo I43BecreH psr ee

pa6or IIo BbIffBJIeHI4Io [epuo[uqHocrH rlofl BrIe-

HUff BCrIbIUreK, rlo rccrleAoBaHulo cBfl3l',I BCIIbIIUeK C PAAI{OI{3NYTIEHI{CM I,T PEfiTTEHOBCKI'IM I43'

lyqeHrleM.
B re,rentle [ocrreEnr{x ruecr}I rrer x}I3nr,r Mafir BoprcoBfla c 6onruuv 3[ITy3I'IasMoM ]I

TBopqecKoft orAaqeft pafoTana IIo l,IccneAoBaHl{ro cTpyKTypbl Marrll'Irrloro rlorlfl I{ srleKrpl{-

qecKl{x roKoB B conflerrHofi arrraocSepe. Erc a coautopcrBe rlonyrleH ptrA HoBbIx pe3yJlbraroB'

B qacrfiocTr o c146xporrqoM n3Megeflr{}r ruIoqaAl{ rpynfibl [rITeH co cpegHeff flrloTHocrblo Bep-

TI{KaIIbflOIO SJIeKTpI,IqeCKOrO TOKa, O.3aBr'ICI{MOCTLI IIOflBJIefl}Ifl BCIIbIIIIeK oT HaIIpaBIIeHI4f

SIIeKTpI'geCKOrO IOJIfl, O H{UU'I1II'II,I H CTpyKType 3neKTp[qecK?Ix toKoB B HeBO3MyUleHHbIx

o6nacrsx Corsua.
Mafra EopucoBHa BcerAa c Sonturofi orBercrBeHflocrbto I{ go6pocoaecrHocrblo orHocl'Iflacb

r pa6ote, r na6fioAenffina. Pesynrtarbl, noJIlnIeHHue B 6oree qervr 80 Ha) IHbIx pa6orax Mafiu

Eo-pucoanrr, [o-HoBoMy braasr upo6nerury o conneqHoft aKT]IBHocr[I. I'Itua ee IIJllpoKo ll3Becr-

HO Harrfrofi o6uecrBeHEocrll MI{pa.

Hu og14fl [eprrog ee x]rsn]r Ee uporuefl 6es artuaHofi o6uleQreeHnofi pa6otn: 6rua ona r
trrreHoM npo$rorraa, u qJIeHoM TOBapI{UIeCKOTO CyEa, r.l npoQoprou oTAeJIa' I,1 qflefioM poAlt'

TeJrbcKoro KoMr{Tera B ruKorre. Jfto-6yro o6uectgeflHyro pa6ory BbI[oJ]HtrJIa c rpucyurrvr eft

3HTy3r.Ia3MOM, C XerIaHI{eM [OMOqb rIIOA,ffM.

Mafta EopncoBna BbrpacruJra EBor,rx flpeKpacublx geteft, 6rua ga6ornNsofi n np6sutefi

MaTepbro lr xegoft, go6prur,r 11 oT3brBqr{BbrM TOBapIIUevt. Ee xugnepa,rocTHocTb, OIITI',IMI',I3M I'I

sgeprr.rfi Bcerga rIoMoriuILI oKpyxarcUfiM ee nrc[flM. Taxou ofla I'I ocraf{ercfl B rlauefi rlaMfl'

TI!,

211

/,|.:, ,rc#



XPOHHKA

B pe:ymrate oqepetrHblx srl6opoe n Aragenruro Hayrc CCCP B AeKa6pe 1990 r. Ar{peKrop
?99try1ioprll [oKrop (rr,rs.-rraar. Hayrc H.B. Cretresro lrs6pau qrenoM-KoppecronAenroM
AH CCCP.

C 1 auuapx 1990 r. o6cepaaropufl yqacrByer r llporpaurrvre QyugarvrenraJrr,Hrrrx rrccrrego-
raul'rfr OrgeneHrx o6rrtefr $usurclr fi acrpofloMrrr AH CCCP. Ha rconrypce rpoeKroB ro npo-
I'paMMe 6ruro no4aHo 16 upegloxeuufi, uo Koropbrx Bce [onyqfirr.r SuHancr.rpoBaflr,re.

B Qenpane u o6cepaatopufl rpoxo[rlo pa6ouee coBerrlanr,re no npoerciy "Cuercrp-YrD,,,
B KoropoM yqacrBoBaln npe[craBr{TeJru l4Tatuu, Iepnaannu, Kanagrr, rlexo_Cnosaruu H
CCCP.

B orta6pe-Hoa6pe a u, Kaqrneura (la6oparopfitr pagr,roacrporronrru) cocroffrrocb coBe-
uranr.re pa6ouefi rpynlbr "ArcrasHr,re tr4pa ranarcruK,,.

Corpygnrrcu o6cepoaropru rrputttlvranv yqac.rre a pa6o.re pff[a coBeruilg]ui, ron{epenqrfi,
ceMl'IfiapoB: [V rurcona uo KocMl{qecrcofr Qzsuxe (Cysaanr,); pa6ouax rpyrrla rto Congeqgofi
aKrI,IBHocrr,r u ceMr.rHap "IilKola Ha6nrogarelefr" (IIeHuHrpag); 9-il exerogHrrri ceMrlnap rro
$r'r:rrce conuesnofr []ra3Mbl (Jlrnon); ron$epeHqrr no $ualrxe Connqa rr tr[efryM ceKqilr,I
"co1Hle" Acrpocoaera (Auxa6ag); coBerrlanr.{e pa6ouefr rpyrrbr "I{urcruunocrb r.r 11por-
nos" (JleHrrrpaA) ; ronQeperrqnrr ro reopulr nepenoca ra3rryqefirrf, (JleHtrurpag) ; III bce-
colo3Hoe coBelUaHI'Ie IIo noIlffpllMeTpuqecK[Iv1 MeTo&aM e acrpoSr.roure (JleHnnrpag) ;
coBeurafl[e "@u3rxa crcoulegufi raJIaKTrrK u aKTr.rBt{ocrb rarlaKTl{qecrux a4ep" (Iieur.tr-
rpaA); flayquoe coBerrlagr.le pa6ouefr rpyrlbr no cnerrpo$oroMerpr.rqecKr,rM Ir 6ororr.pr-qecKrIM crafl[apraM (I(raea); coBel]ranlae pa6ouefi rpyrnbr rro acrepougau u 6-e Bcecorognoe
coBerqaHr,re rro BbrcoKoop6urarrwr crryrHr,rKaM (Yxropog); coBeruaHr{e ,'florflpbr,, (cAo) ;
uayvur,rfi ceMHHap "l4ccregoaanue corureqrrofr arcursnocrr,r. Conneqnr,rfi aerep. flrurr"riri,
(PAC OI4AH, flyulrano); XXII Bcecorcgsar rousepenrlua "PaguoreflecKorbr r.r r.rgrep$epo-
Merpbr" (EperaH); 3ace,4as(e 6rcpo corera "pagnoacrpogoMr.rfi" (HuNHnlr Flonropog)' -I{ trpyrr{x coaeulafiufi rro flarrfrbrM r,r HayqHo-opraHr.r3arlHoHHbrM BOlpocaM,

B o6cepaa'ropulo Ha pa3nllqnbre cpoKr4 rrpae3xala yqenbr e u crle\r4arrr.rcrbr r{3 Mgorr{x
crpaH MI{pa A]rff fipoBe[eH?rr coBMecrHr,rx pa6ot r.r ux o6cyx1etfifr., Afifi flafi11ro4esurt sa
6olrurax rerlecKollax, grr o6rrena orrblToM, glx o6ulero o3flaKoMrrefilrx c o6cepaaroplreft,
ee o6opygor att4eu, repraruxoi uccrregoBarlrit u ux peeynbraraMrr.

B $enpane u orctx6pe Erfi tlpoBeAetfitr Ha1ilfitrenufi u o6cyxgeHur coruectHr,rx pa6or
o6cepnaroprrc rroceular I4. TyonruHeH (Qwnrrflngus.) .

frna yuacrun n p_a6ouey coBeulaurrr,r flo [poeKry ,,Crrerrp-y0,, u Seapale B o6cepBaro-
puu no6rtsanu: P. qllaflflertn, P. Oanouo, C. Mopoccu, II. Cantr.1r, l. C.grar., O..iaru1u,
r. Tog4euo (?Irannx), c. Py.runcxnr.r (Kanaga), B. Illenafrx, X. Eexrcep-pocc, c. oroper
(lepvraerr), II. fpm{ (Qexo-Cnonarcra).

B vrae o6cepaaropllrc flocerl,I[ K.A. Kaeadara (fluoHra) Wfr yqacrun ts 3ace[anlrr.r pa6ouefi
rpylrflr,r "Orgr,rxa roclfltqecroft iura3Mr,I',.

_ B Nrcne ,4JIfl npoBeAeHux rloronlerpr.rqecKr.rx taluogenuir a o6cepaaropuu 6sm JI. Ercy
(<DuHlaHgra).

B reqenue [Byx HeAerb B r.rroge n o6cepratopwu pa6o.tan A.o. Aar-rananr (Elruer).
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B rpne A.rrfl [pogorrxenlrff coBMecrurx pa6ot r o6cepraropnr 6ru B. lft'rupona (OuH'

nrng,na)
C rparrorpeMennlrMlr Brr3rrraMr,r s o6cepraropriu B urofie no6rrBana A. KnueHrep u

3. Pouc (CmA).
P. Jlyixapr'u I. Xarcxe (Iepuannr) flpr{e3xaflLl B Llrclre AJIfl coBMecrnrrx na6rrcgenlri'

B cenrx6pe o6cepaaropurc ubcerunn X. Konrat (Benrpux) r.r JI. Kpurcrcrfi (ttrexo-Cno-

uarcur).
B clnrx6pe-orcrx6pe Anff rrpoBegeHlrfl coBMecrnblx crIeKTpaJIbHbIx na6npEemlfr r o6cep-

Baropur 6nna C. Xy6pnr (Ieprraanna).

AIrff o6cyxgennx Corpygflr.rqecrBa s o6nacrN paglloacrpofioMltll B cenra6pe a o6cepnaro-

pr.ru no6rmal C. Ypno (OnruaHgr,rr).' 
B oxtr6pe o6iepnaropnrc nocerl{nr C. Kanep r'r .I[. Mynnan (CItlA) gla o6cyxgeHrar

npo6rerra Orgnrcr Consua.' 
B orra6pe -noa6pe a o6cepaaropuupa6orannA. Asror fi P. Anrosa (Eoxrapua).

.n,11s gnarcorr,rcrBa c o6cepnatopueft ra o6cyx4enl,Iff BonpocoB coTpyEHl'IqelrBa B_ o6[acTI'I

raMMa-acrpol{oMl{Ll o Hoa6pt o6cepaatopnrc rocerl,Irr C.A. Bat, P. Kayu, P. Cytap (Hngra).
Prg corpygnuron o6cepnaropl{u BbIesXaIlI 3a rpagl,Iqy Wfl yl.acr6fl B MexAyHapoAHbIx

"orrrrlanr"& 
rcou$epenryrflX, cuMnosI,IyMaX, EIIa [pOBeEeIII'If COBMeCTHrIX pa6or u t.r.

B na.rane 1991 i. (rHaapr-rvrapr) A.I. KocoBrqes Bbre3xaJl s CIIA Ha rpu MecflIIa [rlr
[poAoIIxefII,If CoBMecrHbX pa6ot nO l,r3yqefiI,Im BHyTpeHHero c1poefl]Ifl Consqa.

II.C. CasaHoB HaxoEr.ucs r OunnasAnr{ c Mapra IIo rIrcHb A]IE coBMecrHblx pa6or rlo ]Ic'

cJIeAOBaEnO aKTI'IBHbIX 3Be3tr [o3AHlIX C[eKTparIbHbIx KrlaccoB,

C.14. IonacroK rrocerr,rfl B anpele Kraraft firtr lrpoBeAerua coBMecrHblx pa6or rlo (blI3I'IKe

Corurua.
JI.l4. UserrcoB B arlpele-fiIofle pa6oral Ha BbrcraBKe "l4ccue.qonaHl'Ie KocMllqecKoro

rrpocrpancrBa s CCCP", [poxoAI'IBIIreit s llcnanwn,
^ 

B rnrae A.A. CreuaHfffl ;bre3xa[ n I4rarurc, rge [pI,IHI{MarI Wacrl{e B coBeuIaHI'II{ "florpa-
Hr,rqnbre o 6rerctrr acrpo OI,I3uKI'I u Snsuru 3JI e Merlrapnblx qacrl'I[".

B rrae H.B. Creruenro n II.[. [Ierpon Bbre3xarlu n KauaAy Ha coBeulaHrle [o flpoeKry

"Cnercrp-YO".
B nlose A.B. Epync 6rur so OpaHrluu Ens o6cyxEeHrfl coBMecrflblx I'IccJIeE,oBaHI'1u.ro re-

JII,Iocefi cMorlorltu c uc[oJIb3oBaHI'IeM roclvrlrtlecrcoft Texfl UKII.

B urcne A.A. CrenanflH fracTBoBal a pa6ore Enpoueficxoro cI{Mlo3I,IyMa rlo KocMI'Iqe-

CKIIM flytlaM s AHrnI,lu.
B nrcne II.IL flerpoa, A.L ll[ep6arcoa, I,I.C. CanaHoB, H.I4. Illaxoscxax, E.C. .fltvtlttpuenro,

3.A. Illep6arosu sure.xan[ s Or,rurrHAr.rro grtr flacrlls s Koflrrorguyrvre MAC N0 l30 "Conn-

Ue !I XOJIOA,HIIe 3Be3ALI: aKTI'IBHOCTr, MaIfleTII3M' gnHaMO"'

JI.C. Ilp6ur"rrcoe, II.C, Caaanoa, T.M. Paqroscraa, H.C' I{yeaena HaxoEI{IIlIcb B aBrycre

n Eonrapurn Mfl Wacrwfi n pa6ore Currnoanynaa MAC N0 145 "Saontoullff 3Be3E: BrII'ItrrII4e Ha

tforoc$epnoe cogepxanl,Ie grteMenroB".- 
C cinia6pa uo gerca6pr 1{;.O. K)poacrrfi, M.M.IIosAHnKoBBble3xarlnuaKy6y ArIn coB-

Mecrrrbrx pa6or rto pagrloacrponoMl{[.
P.E. Iepur6eprrJl.C.Jfto6ururron 6ruru npnrnaurenbl B ceHrx6pe trrIfl qrellrlfi nerUufr na

4-lr Monogexsoft ,u*one [o acrponoMlln a EenorpaAquKe (Eonrapnx).
[,O. rlyraftHoa s cenrs6pe yqacrBoBarr B pa6ore cIIM[o3I,IyMa HATO "3solpqus yrro'

Boro MoMeflTa MorIoEbIx BBe3g" a l4rali'uu,
B oxra6pe n pa6ore 12-fr Euponeficrcoft acrponotrfi.Iecrcofixon$epeuqrutaIllrefiqapr,rrt

npllHflrlll yalacrl'Ie B.[I.Ipnnnn, A.H. Ea6ran, B.H. XaHeftuyrc.- 
A.E. Tapacon ,uregxan n leprvraHnro u oxra6pe rrirfr.Wacrvrfi,B coBeuIaHI'I[ uo 6rtcrpoii ne-

peMeflHocrl4 OB aaes4.

B orcra6pe s Hrarllrl 6rulo rponegeno o6aopHoe coBeulaHr,re flo npoe,K]ty"Cnert_p'YO", n

KoropoM yrracrBoBanr.r H.B. Creruerrrco, fI.fI. Ilerpon, P.E. fepru6epr, 8.I4. flponux' I'1-B. !Ilr'
uH, A.H). Cfinfina,
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B orra6pe A.I. KocosFIeB Bblexafl u Benrxo6pnranr,rro rra rpu roga Antr rrpoBe,qenr,rfl coB-
Mecrnblx pa6ot no rennoceft cuolontu.

H'C' rlynaeaa u B.[I. ManaHyurenro pa6omlu Mecflrl B orcra6pe-noa6pe n Bescrcoft o6-
cepBaropr.{r4 e Aacrpu[ I{ yqacrBoBtur]r B coBeulaHr{}r IIo 3Be3Ae ET AHgporraegrr.

B orcra6pe A.B. Ctenanog u H.H. Crenansn 6ruu so Oparquu ll yqacrBoBzuu a pa6ore
coB eIIIaf{I,Ifl ".[uHalr,Iurca corlfleqHblx B clbltlIeK,,.

B noa6pe-gexa6pe B.A. Koros Bbre3x:u r Bennrco6prranrro fia rpr{ flegerur Erf, [po-
Eorrxenxff coBMecrnbx pa6or no flyrlbcaufif,M Conmla.

.H.I4' Eongapr pa6orala Eecflrb AHefi s nor6pe r lepuaHuu a $ororere 3onHe6eorcroft
o6cepnaropun.

A.I. Illep6axoB Bblexafl Ha MecflI{ r gera6pe r OunnaH4rro AJrff [poAorrxenxa pa6or
IIo r,I3rreflI,Irc aKTIIBHOCTI,I I,I MarHeTI,l3Ma XOIIOAHbIX 3Be3E.

B 1990 r. JI.B..[,ngrorcxufi uB.Ll. A6paueHrco ycreufio 3augrr.rrr Kangr.rAarcKr.re Er{c-
ceprallull; [peAcraBI.IrI E]IccepraUl{p Ha cor{cKanr.re yuenofr cretrenu KaHAr,IAara $r.lsrro-ua-
reMaTr.rqecKr.rx HayK A.C. Muqrcesuq.

B 1990 r, BbIIruu I,t3 rleqarl,r 81-ft u 82-i rorr,ra "Vlsaecrrnit Kprrvrcxofi acrpoQr.rsuvecrcofi
o6cepaatopttll"., B Mae cAaH B lr3EareJlbcrBo85-firona,s gera6pe - Hacroflrrlfifi, 86-fi rorr,r
"VgBecrt4it".


