
Èçâ. Êðûìñêîé Àñòðî�èç. Îáñ. 109, � 3, 186�190 (2013) ÈÇÂÅÑÒÈßÊ�ÛÌÑÊÎÉÀÑÒ�ÎÔÈÇÈ×ÅÑÊÎÉÎÁÑÅ�ÂÀÒÎ�ÈÈÓÄÊ 523.9; 524.8Î ïðè÷èíå 11-ëåòíåãî öèêëàÂ.À. ÊîòîâÍÈÈ �Êðûìñêàÿ àñòðî�èçè÷åñêàÿ îáñåðâàòîðèÿ� ÊÍÓ èì. Ò. Øåâ÷åíêî, Íàó÷íûé,À� Êðûì, Óêðàèíà, 98409vkotov�rao.rimea.uaÏîñòóïèëà â ðåäàêöèþ 16 îêòÿáðÿ 2013 ã.Àííîòàöèÿ. Èçìåðåíèÿ îáùåãî ìàãíèòíîãî ïîëÿ Ñîëíöà-êàê-çâåçäû çà ïîñëåäíèå 45 ëåò âûïîëíå-íû øåñòüþ îáñåðâàòîðèÿìè (1968�2012 ãã., îêîëî 23 òûñ. ñóòî÷íûõ çíà÷åíèé). Àíàëèç äàííûõ ïî-êàçàë, ÷òî íàèáîëåå çíà÷èìûé äëèííûé ïåðèîä èçìåíåíèÿ ïîëÿ � öèêë Õåéëà 22 ã., íå îáúÿñíèìûéòåîðèåé äèíàìî. Îí èìååò ïèëîîáðàçíûé ïðî�èëü, óêàçûâàþùèé íà êîñìè÷åñêîå ïðîèñõîæäåíèå.Ïðåäïîëîæåíèå ïîääåðæàíî ãèïîòåçîé Ñàíøåçà î �óíäàìåíòàëüíûõ âûñîêî÷àñòîòíûõ îñöèëëÿöè-ÿõ Ìèðà, õàðàêòåðèçóþùèõñÿ ïåðèîäîì áèåíèÿ (aBR
3

H)1/4/c ≈ 11 ëåò, ãäå aB è RH � ðèäèóñ Áîðàè õàááëîâñêèé ðàäèóñ íàáëþäàåìîé Âñåëåííîé è c � ñêîðîñòü ñâåòà.TO THE ORIGIN OF 11 YEAR CYCLE, by V.A. Kotov. Measurements of general magneti �eldof the Sun seen as a star were performed over last 45 years by six observatories (1968�2012, nearly23 thousand daily values). Analysis of these data showed that the most substantial long-term periodof the �eld variation is the Hale's yle 22 years, whih annot be explained by dynamo theory. Itreveals a saw-edged pro�le, indiating osmi origin. This suggestion is supported by the Sanhez'shypothesis about fundamental high-frequeny osillations of the World, haraterized by a beating period
(aBR

3

H)1/4/c ≈ 11 year, where aB and RH are the Bohr radius and the Hubble length of the observableUniverse respetively, and c speed of light.Êëþ÷åâûå ñëîâà: Ñîëíöå, ìàãíèòíîå ïîëå, öèêë, ãîëîãðà�è÷åñêèé ïðèíöèï, êîñìîëîãèÿÏîâåäåíèå ñî âðåìåíåì ÷èñëà Âîëü�à W ïîêàçûâàåò, ÷òî íà÷àëüíàÿ �àçà ñîëíå÷íîãî öèêëà ñî-õðàíÿëàñü â òå÷åíèå ñòîëåòèé: ñ ïåðèîäîì PW = 11.07(4) ã. ïÿòåííîãî öèêëà Âîëü�à è ñ óäâîåííûìïåðèîäîì PH = 2PW = 22.14(8) ã. ìàãíèòíîãî öèêëà Õåéëà (Äèêêå, 1978; Êîòîâ è äð., 2012). Íî-âûé èíäåêñ ñîëíå÷íîé àêòèâíîñòè (ÑÀ) � îáùåå ìàãíèòíîå ïîëå (ÎÌÏ) Ñîëíöà êàê çâåçäû: îíîîòðàæàåò äâèæåíèå ýëåêòðè÷åñêèõ çàðÿäîâ âíóòðè Ñîëíöà è, ñëåäîâàòåëüíî, ãëîáàëüíîå ñîñòîÿíèå�êâàíòîâîãî Ñîëíöà�2� (Êîòîâ, 2010).�åãóëÿðíûå èçìåðåíèÿ ÎÌÏ íà ïðîòÿæåíèè ïîñëåäíèõ 45 ëåò ñäåëàíû â øåñòè îáñåðâàòîðè-ÿõ: ÊðÀÎ, Ìàóíò Óèëñîí, Ñîëíå÷íàÿ îáñåðâàòîðèÿ èì. Äæ. Óèëêîêñà (WSO.Stanford.edu), Ñàÿíû,Þæíàÿ À�ðèêà (ýêñïåðèìåíò BiSON Áèðìèíãåìñêîãî óíèâåðñèòåòà) è Íàöèîíàëüíàÿ ñîëíå÷íàÿîáñåðâàòîðèÿ (Êèòò-Ïèê, SOLIS.NSO.edu/vsm); î äàííûõ ñì. Êîòîâ (2010). Ìû àíàëèçèðîâàëè íîð-ìèðîâàííûé âðåìåííîé ðÿä: èçìåðåíèÿ, ñäåëàííûå äàííûì ìàãíèòîãðà�îì, ïðèâîäèëèñü ê îáùåìóñòàíäàðòíîìó îòêëîíåíèþ S ≈ 0.56 �ñ. Ïîëíûé ðÿä 1968�2012 ãã. ñîñòîèò èç N = 22897 íîðìèðî-âàííûõ ñóòî÷íûõ çíà÷åíèé B ñî ñðåäíèì −0.025(4) �ñ. Ïîëîæèòåëüíûå B îòâå÷àþò ñåâåðíîé, N,ïîëÿðíîñòè, íóëåâàÿ �àçà � 0 UT, 1 ÿíâàðÿ 1968 ã.
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 �èñ. 1. Õîä ñðåäíåãîäè÷íûõ ÷èñåë Âîëü�à (ââåðõó) è ÎÌÏ (â �ñ, âíèçó). Âåðòèêàëüíàÿ ÷åðòà (âíèçó)ïîêàçûâàåò òèïè÷íóþ îøèáêó B, ïóíêòèðíàÿ ãîðèçîíòàëüíàÿ ëèíèÿ � ñðåäíèé óðîâåíü ÎÌÏ. Ïîä âåðõíåéêðèâîé äàíû íîìåðà öèêëîâ�èñóíîê 1 ïîêàçûâàåò èçìåíåíèÿ ãîäîâûõ ñðåäíèõ ÷èñëà W (ñãëàñíî NGDC.NOAA.gov) è ÎÌÏíà ïðîòÿæåíèè 45 ëåò, ãäå âèäèì òðè ñèëüíûõ ìèíèìóìà ïîëÿ: 1968�1970 ãã., ≈ 1990 ã. è 2008�2012 ãã. Íî åñëè ïåðâûé è âòîðîé èìåëè ìåñòî â ìàêñèìóìàõ ÑÀ, òî òðåòèé ñëó÷èëñÿ íà âîñõîäÿùåéâåòâè öèêëà 24. Ýòî ìîæåò áûòü ñâÿçàíî ñ àíîìàëèåé öèêëîâ 23 è 24, ïðîÿâèâøåéñÿ â íàðóøåíèèïðàâèëà �íåâûøåâà è Îëÿ (1948) è ðåêîðäíî ïðîäîëæèòåëüíîì ìèíèìóìå ïÿòåí 23�24.Ïîëå â ñðåäíåì áûëî îòðèöàòåëüíûì âñå 45 ëåò: <B> = −0.028(9) �ñ. Íàèáîëåå èíòåðåñíî, ÷òîïîâåäåíèå B àñèììåòðè÷íî: N-ïîëå �ëóêòóèðîâàëî ñëó÷àéíî íà èíòåðâàëàõ 10�15 ëåò, òîãäà êàêS-ïîëå õàðàêòåðèçîâàëîñü ðåçêèìè ìèíèìóìàìè (ìàêñèìóìàìè S-ïîëÿ) íà èíòåðâàëàõ 6�7 ëåò.Êàê ñëåäóåò èç ñ�åðè÷åñêîé ñèììåòðèè êîñìè÷åñêîãî ìèêðîâîëíîâîãî èçëó÷åíèÿ (Øåïåëåâ,2005), íàøà Âñåëåííàÿ îáëàäàåò ïðèâèëåãèðîâàííîé ñèñòåìîé îòñ÷¼òà (ÑÎ), îòíîñèòåëüíî êîòî-ðîé Ñîëíöå ì÷èòñÿ ñî ñêîðîñòüþ 369(1) êì ñ−1 ïî íàïðàâëåíèþ ñîçâåçäèÿ Ëüâà. Íî ìàãíåòèçì �íå áîëåå ÷åì ðåëÿòèâèñòñêîå �çåðêàëî� ýëåêòðè÷åñòâà, âîçíèêàþùåå èç-çà äâèæåíèÿ ýëåêòðè÷åñêèõçàðÿäîâ (ïðèðîäà íå ïðåäóñìîòðåëà �ìàãíèòíûõ ìîíîïîëåé�). ÎÌÏ � îäèí èç ïðîäóêòîâ òàêîãîäâèæåíèÿ, ãåíåðèðóþùåãî ýëåêòðè÷åñêèå òîêè, àñèììåòðè÷íûå ïî îòíîøåíèþ ê íàïðàâëåíèþ äâè-æåíèÿ Ñîëíöà (ýòî ìîæåò áûòü õàðàêòåðíûì îñîáåííî äëÿ ìîäåëè �êâàíòîâîãî Ñîëíöà�2�). Òîãäàðàçóìíî ïðåäïîëîæèòü: àñèììåòðèÿ ïîëÿðíîñòåé, ñèëüíî âûðàæåííàÿ â öèêëå Õåéëà (ðèñ. 1), îáó-ñëîâëåíà äâèæåíèåì Ñîëíöà îòíîñèòåëüíî àáñîëþòíîé ÑÎ. Âíóòðåííèé æå ìåõàíèçì àñèììåòðèèìîæåò áûòü ñâÿçàí ñ ðàçíîñòüþ ìàññ ýëåêòðîíà è ïðîòîíà.Íà ðèñ. 2 � ñïåêòð ìîùíîñòè ÎÌÏ, âû÷èñëåííûé ïðÿìûì Ôóðüå-ïðåîáðàçîâàíèåì; çäåñü íåñêîëü-êî ïèêîâ ïðåâîñõîäÿò óðîâåíü 3σ: 0.954(5), 1.036(6), 1.580(14), P6 = 3.79(8), P3 = 7.0(3) è
PC = 23.5(3.1) ã. Ïåðâûå òðè àññîöèèðóþòñÿ ñ äèíàìèêîé Ñîëíå÷íîé ñèñòåìû (Êîòîâ, 2013), à ñà-ìûé âûñîêèé, PC , îòðàæàåò öèêë Õåéëà PH = 22.14(8) ã. Ïàðà äðóãèõ � åãî ãàðìîíèêè: PH/P6 ≈ 6è PH/P3 ≈ 3; èõ íàëè÷èå óêàçûâàåò íà ñóùåñòâåííîå îòêëîíåíèå ïðî�èëÿ PC (PH) îò ñèíóñîèäû.Ñðåäíÿÿ 22-ëåòíÿÿ êðèâàÿ äåéñòâèòåëüíî îáíàðóæèâàåò ïèëîîáðàçíûé ïðî�èëü, ñì. ðèñ. 3. Ñî-âðåìåííûå æå òåîðèè, îñíîâàííûå íà äèíàìî, íå ñïîñîáíû ïîðîäèòü òàêîé ïðî�èëü: ó íèõ îí âñåãäà(êâàçè-) ãàðìîíè÷åñêèé. Çäåñü æå èìååì ÷¼òêóþ �ïèëó�: îäíà ÷àñòü, â ñðåäíåì, èìååò N-ïîëå, âòî-ðàÿ � ïðåèìóùåñòâåííî îòðèöàòåëüíîå ïîëå, ñ ìàêñèìóìîì S-ïîëÿ íà �àçå ≈ 0.03. Öèêë Õåéëà,
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�èñ. 2. Ñïåêòð ìîùíîñòè I(ν) (â ïðîèçâîëüíûõ åäèíèöàõ) ðÿäà ÎÌÏ äëÿ íèçêèõ ÷àñòîò ν, â ìê�ö.Ïóíêòèðíàÿ ëèíèÿ ïîêàçûâàåò óðîâåíü çíà÷èìîñòè 3σ, ãëàâíûå ïèêè îòìå÷åíû ÷èñëàìè (ïåðèîä â ãîäàõ)òàêèì îáðàçîì, ñîñòîèò èç äâóõ 11-ëåòíèõ öèêëîâ, íà÷èíàþùèõñÿ ñ ÷¼òíîãî; ýòî ïîäòâåðæäàåò ïðà-âèëî �íåâûøåâà�Îëÿ.Â êâàíòîâîé ìîäåëè ðàçóìíî ïîëàãàòü, ÷òî íà �àçå 0.03 íàáëþäàåòñÿ ñðàâíèòåëüíî ðåçêèé ïåðå-õîä Ñîëíöà èç îäíîãî ñîñòîÿíèÿ â äðóãîå, èëè �ïðîñòðàíñòâåííî-âðåìåííîé ðàçðûâ� (�òî÷êà ïîâîðî-òà�) â òåðìèíàõ êâàíòîâîé ìåõàíèêè (ÊÌ). Ïîòîìó ÷òî ðàçðûâ íà ðèñ. 3 ïîäîáåí êâàíòîâîìó ñêà÷êóýëåêòðîíà, ïåðåõîäÿùåãî ñ îäíîé îðáèòû íà äðóãóþ: ñîãëàñèå �íåñîãëàñíîãî�, � êàê ýòî íàáëþäàåòñÿâ êîðïóñêóëÿðíîé êàðòèíå Ìèðîçäàíèÿ. Ñîëíöå, ñëåäîâàòåëüíî, ÿâëÿåò ñîáîé ïðèìåð êîñìè÷åñêîãîíàðóøåíèÿ �çàïðåòà íà ñêà÷êè�.Ýïîõè tH ïåðåõîäîâ, èëè íà÷àë öèêëîâ Õåéëà (ìàêñèìóìîâ S-ïîëÿ, â ãîäàõ), ñëåäóþò àëãîðèòìó:
tH = 1968.7(4) + 22.14(8)× n (1)(n � öåëîå ÷èñëî); îíè áëèçêè ê ìàêñèìóìàì ÷¼òíûõ öèêëîâ Âîëü�à.Ôèçè÷åñêóþ ïðè÷èíó öèêëà Õåéëà ìîæíî âèäåòü â áèåíèÿõ ò.í. ��óíäàìåíòàëüíûõ êâàíòîâûõîñöèëëÿöèé� Âñåëåííîé (Ñàíøåç è äð., 2011). Äðóãèìè ñëîâàìè, â áèåíèÿõ ãèïîòåòè÷åñêîé ÷àñòèöû�Õîë� ñ ìàññîé Âñåëåííîé M ≡ Rc2/2G ≈ 8.8× 1055 ã, ãäå

R ≡

2h̄2

Gm2

Hme
= 1.3063(2)× 1028 (2)òåîðåòè÷åñêèé ðàäèóñ (â ñì) íàáëþäàåìîãî Ìèðîçäàíèÿ, ïîäòâåðæä¼ííûé èçìåðåííîé äëèíîé Õàá-áëà RH = c/H0 = 1.28(5)× 1028 ñì. Çäåñü mH � ìàññà àòîìà âîäîðîäà è H0 = 72(2) êì ñ−1 Ìïñ−1 �ïîñòîÿííàÿ Õàááëà (Áåðèíãåð è äð., 2012), äðóãèå îáîçíà÷åíèÿ îáû÷íûå.�àçóìíî ïîèñêàòü ñëåäû �ñîëíå÷íîãî� öèêëà è íà �êâàíòîâûõ ãðàíèöàõ� Âñåëåííîé. È äåéñòâè-òåëüíî, íåäàâíî áûëî íàéäåíî ÷¼òêîå ãîëîãðà�è÷åñêîå ñîîòíîøåíèå ìåæäó äëèíîé Õåéëà LH ≡ cPHè ðàçìåðàìè Âñåëåííîé è âîäîðîäíîãî àòîìà (aB è RH � ðàäèóñû Áîðà è Õàááëà ñîîòâåòñòâåííî, è

PH � â ãîäàõ; Êîòîâ è äð., 2012):
PH ≡

LH

c
≈ 2

(aBR
3

H)1/4

c
= 21.7(7). (3)
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 �èñ. 3. Ñðåäíÿÿ êðèâàÿ ÎÌÏ (B, â �ñ) äëÿ ïåðèîäà 22.14 ã. Ïî ãîðèçîíòàëüíîé îñè � �àçà ϕ, âåðòèêàëüíîé÷¼ðòî÷êîé ïîêàçàíà òèïè÷íàÿ ñòàíäàðòíàÿ îøèáêà äëÿ êàæäîãî èç 16 �àçîâûõ èíòåðâàëîâ. Ïóíêòèðíàÿëèíèÿ àïïðîêñèìèðóåò B-êðèâóþÅãî íåëüçÿ âîñïðèíèìàòü êàê èãðó âîîáðàæåíèÿ èëè íóìåðîëîãèþ, ò.ê. (3) çàïèñûâàåòñÿ â âèäå,äîïóñêàþùåì ïðîñòîå ãåîìåòðè÷åñêîå èñòîëêîâàíèå:
LW

aB
≈

(

R

LW

)3

. (4)À èìåííî: äëèíà âîëíû Âîëü�à LW ≡ LH/2, âûðàæåííàÿ â ðàäèóñàõ àòîìà âîäîðîäà, ñ òî÷íîñòüþ2% ðàâíà îáú¼ìó Âñåëåííîé, âûðàæåííîìó â îáú¼ìàõ ñ�åðû Âîëü�à ðàäèóñà LW .Ìû ïîäõîäèì ê Ñîëíöó êàê ê �ìàãíèòíîìó êðèñòàëëè÷åñêîìó øàðó�, íàáëþäåíèÿ çà êîòîðûìäàþò âîçìîæíîñòü âçãëÿíóòü âãëóáü çâ¼çä è ëó÷øå ïîíÿòü àðõèòåêòóðó íàøåé Âñåëåííîé. È, âñîîòâåòñòâèè ñ èäåÿìè Ñàíøåçà, âûäâèãàåì ïðåäïîëîæåíèå î êîñìè÷åñêîé ïðèðîäå 11(22)-ëåòíåãîöèêëà. Â òàêîé êàðòèíå Ìèðà ãîëîãðà�è÷åñêàÿ âðåìåíí�àÿ øêàëà Õåéëà PH ≈ 22 ã. èíòåðïðåòèðó-åòñÿ êàê ïåðèîä áèåíèé îñöèëëÿöèé Âñåëåííîé ñ �óíäàìåíòàëüíîé ÷àñòîòîé, â �ö,
νU =

Mc2

h
≈ 1.193× 10103. (5)Â çàêëþ÷åíèå êîíñòàòèðóåì, ÷òî ïðîñòàÿ ñóììà �îòîñ�åðíûõ ïîëåé íå ìîæåò ïðåäñòàâëÿòüñîáîé � ÷åðåç ý��åêò Çååìàíà � ïîâåäåíèå �èñòèííîãî ìàãíèòíîãî Ñîëíöà�: ïîëÿðèçîâàííûå �î-òîíû Ñîëíöà-êàê-çâåçäû íå îáëàäàþò àääèòèâíîñòüþ � ÿâëåíèå, èçâåñòíîå â ÊÌ. Ïîýòîìó ñóììàëîêàëüíûõ ïîëåé ÷àñòî îòëè÷àåòñÿ îò ÎÌÏ. Ýòî æå ìîæåò áûòü ïðè÷èíîé ÷àñòîãî �ìàãíèòíîãîðàçáàëàíñà� Ñîëíöà.ß áëàãîäàðþ Ô.Ì. Ñàíøåçà çà ìíîãî÷èñëåííûå îáñóæäåíèÿ óñòðîéñòâà Âñåëåííîé, ïðîáëåì êîñ-ìîëîãèè, ïðèðîäû 11-ëåòíåãî öèêëà è �èçè÷åñêèõ çàêîíîâ. Ñïàñèáî Â.È. Õàíåé÷óêó çà àêòèâíîåó÷àñòèå â èçìåðåíèÿõ ÎÌÏ Ñîëíöà, à òàêæå Ô. Øåððåðó è åãî êîëëåãàì çà íîâûå ÎÌÏ-äàííûå.
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