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2 Àñòðîíîìè÷åñêàÿ îáñåðâàòîðèÿ Êèåâñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà èì. ÒàðàñàØåâ÷åíêî, Êèåâ, 04053Ïîñòóïèëà â ðåäàêöèþ 31 îêòÿáðÿ 2012 ã.Àííîòàöèÿ. Â ðàáîòå âïåðâûå ïðîâåäåíî ñðàâíåíèå âàðèàöèé ìàãíèòíûõ ïîëåé ñîëíå÷íûõ ïÿòåíïî âèçóàëüíûì è ìàãíèòîãðà�è÷åñêèì íàáëþäåíèÿì ñ øàãîì â îäèí êýððèíãòîíîâñêèé îáîðîò.�àññ÷èòàíû ìàãíèòîãðà�è÷åñêèé èíäåêñ ìàãíèòíûõ ïîëåé ïÿòåí ïî íàáëþäåíèÿì â îáñåðâàòîðèèÌàóíò Âèëñîí, à òàêæå äâà èíäåêñà âèçóàëüíî èçìåðåííûõ ìàãíèòíûõ ïîëåé ïÿòåí ïî íàáëþäåíèÿìâ îáñåðâàòîðèÿõ ÊðÀÎ è Ìàóíò Âèëñîí. Ìàãíèòîãðà�è÷åñêèå èçìåðåíèÿ ëó÷øå ñîãëàñóþòñÿ ñâèçóàëüíûìè îáñåðâàòîðèè ÊðÀÎ, ÷åì ñ âèçóàëüíûìè, ïðîâåäåííûìè íà òîì æå òåëåñêîïå îáñåð-âàòîðèè Ìàóíò Âèëñîí. Íà ïðîòÿæåíèè òðåõ öèêëîâ ñîëíå÷íîé àêòèâíîñòè (ñ 1976 ïî 2012 ãã.)íàáëþäàþòñÿ âûðàæåííûå âàðèàöèè ìàãíèòíûõ ïîëåé ïÿòåí ñ ïåðèîäîì, áëèçêèì ê 11 ãîäàì,ïðè÷åì äîëãîâðåìåííûé òðåíä îòñóòñòâóåò.ANALYSIS OF SUNSPOT MAGNETIC FIELD VARIATIONS WITH A STEP OF ONE CARRING-TON ROTATION, by V.M. Malas
huk, N.I. Lozitskaya. The 
omparison of sunspot magneti
 �eld variati-ons was �rstly 
arried out based on visual and magnetographi
 observations with a step of one Carringtonrotation. The magnetographi
 index of sunspot magneti
 �elds derived from Mt Wilson observations, aswell as two indexes, based on visual measurements at Crimean and Mt Wilson observatories, were 
al-
ulated. Magnetographi
 observations agree better with visual ones at CrAO than with the same at MtWilson. There are distin
t 11-year patterns of magneti
 �eld variations for three sunspot a
tivity 
y
les(1976�2012) while the long-term trend is absent.Êëþ÷åâûå ñëîâà: ìàãíèòíûå ïîëÿ ñîëíå÷íûõ ïÿòåí, öèêë ñîëíå÷íîé àêòèâíîñòè1 ÂâåäåíèåÌíîãîëåòíèå âàðèàöèè ìàãíèòíûõ ïîëåé ñîëíå÷íûõ ïÿòåí çíà÷èòåëüíî ìåíüøå èçó÷åíû, ÷åì òàêèåïîêàçàòåëè ñîëíå÷íîé àêòèâíîñòè, êàê ÷èñëà Âîëü�à, ÷èñëà ãðóïï, ñóììàðíûå ïëîùàäè ïÿòåí. Âïîñëåäíèå 5 ëåò áîëüøîå âíèìàíèå óäåëÿåòñÿ ïðîáëåìå ñóùåñòâîâàíèÿ äîëãîâðåìåííûõ òðåíäîâ ââåëè÷èíå ìàãíèòíîãî ïîëÿ ñîëíå÷íûõ ïÿòåí. Òàê, â ðàáîòå Ëèâèíãñòîí è äð. (2012) ãîâîðèòñÿ îçàìåòíîì óìåíüøåíèè íàïðÿæåííîñòåé ìàãíèòíûõ ïîëåé ñîëíå÷íûõ ïÿòåí ñ 1998 ã. Äëÿ èçó÷åíèÿâàðèàöèé ìàãíèòíîãî ïîëÿ àêòèâíûõ îáëàñòåé Ñîëíöà íàìè âûáðàíû ãåëèîìàãíèòíûå èíäåêñû:
Bmax, Hm, Bav (Ëîçèöêàÿ, 2010).
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Bmax � èíäåêñ ìàêñèìàëüíûõ ìàãíèòíûõ ïîëåé ãðóïï ïÿòåí, âû÷èñëÿåòñÿ êàê ñðåäíåå àðè�ìåòè-÷åñêîå èç åæåäíåâíî èçìåðåííûõ ìàêñèìàëüíûõ âåëè÷èí ìàãíèòíîãî ïîëÿ â êàæäîé ãðóïïå ïÿòåíçà âûáðàííûé äëÿ èññëåäîâàíèÿ èíòåðâàë âðåìåíè, íàïðèìåð, â ëèòåðàòóðå ïðåäëîæåíî ïðîâîäèòüóñðåäíåíèå çà ãîä (Âèòèíñêèé, 1973). Åæåäíåâíûå çíà÷åíèÿBmax ïóáëèêóþòñÿ îáñåðâàòîðèåéÌàóíòÂèëñîí â ïðåîáðàçîâàííîì âèäå, à èìåííî, ìàãíèòíîå ïîëå äî 50 ìÒë ïîëó÷àåò êîä �1�, îò 50 äî100 ìÒë � �2�, îò 110 äî 150 ìÒë � �3�, è òàê äàëåå äî �6� ñ øàãîì â 50 ìÒë. Íàäåæíî ìîæíî èçìåðÿòüìàãíèòíûå ïîëÿ ïÿòåí, â êîòîðûõ íàïðÿæåííîñòü ïðåâûøàåò 150 ìÒë, ò. å. íà÷èíàÿ ñ êîäà �4�, ÷òîè âçÿòî çà íèæíþþ ãðàíèöó â äàííîé ðàáîòå.
Hm � èíäåêñ ìàêñèìàëüíûõ ìàãíèòíûõ ïîëåé ïÿòåí, ðàññ÷èòûâàåòñÿ êàê ñðåäíåå èç âñåãî ìàññè-âà åæåäíåâíî èçìåðåííûõ ìàêñèìàëüíûõ íàïðÿæåííîñòåé êàæäîãî ïÿòíà çà âûáðàííûé äëÿ óñðåä-íåíèÿ èíòåðâàë âðåìåíè. Äëÿ óäîáñòâà ñðàâíåíèÿ ñ èíäåêñîì Bmax, èíäåêñ Hm òîæå ìîæíî âû-÷èñëèòü, ïðåîáðàçîâàâ èçìåðåííûå íàïðÿæåííîñòè â îòíîñèòåëüíûå çíà÷åíèÿ, íà÷èíàÿ ñ �4�. Ïðèóñðåäíåíèè ïÿòíà ñ ìåíüøåé íàïðÿæåííîñòüþ íå ó÷èòûâàëèñü.Òðåòèé èíäåêñ ìàãíèòíûõ ïîëåé ïÿòåííûõ îáëàñòåé Bav = MWSI/RI. Èíäåêñ MWSI (MauntWilson Spot Index) � ìàãíèòîãðà�è÷åñêèé èíäåêñ íàïðÿæåííîñòåé ìàãíèòíîãî ïîëÿ ñîëíå÷íûõïÿòåí îáñåðâàòîðèè Ìàóíò Âèëñîí; ïîäåëåííûé íà èíäåêñ ÷èñëà ïÿòåí, îí ïðåîáðàçîâûâàåòñÿ âîòíîñèòåëüíûé èíäåêñ ñðåäíåé íàïðÿæåííîñòè ìàãíèòíîãî ïîëÿ ïî âñåé ïëîùàäè ïÿòåí, ãäå ìàãíèòî-ãðà� îáñåðâàòîðèè Ìàóíò Âèëñîí ïîêàçûâàë >10 ìÒë, ò. å. ïî âñåé ïëîùàäè ïÿòíà.2 Äàííûå íàáëþäåíèé è èõ îáðàáîòêàÍàìè âû÷èñëåíûHm ïî èçìåðåíèÿì â îáñåðâàòîðèè ÊðÀÎ äëÿ êàæäîãî êýððèíãòîíîâñêîãî îáîðîòà(CR) ñ CR 1915 äî CR 2125 (23�24-å öèêëû ñîëíå÷íîé àêòèâíîñòè (ðèñ. 1)). Äàííûå èçìåðåíèéÊðÀÎ âçÿòû íà ñòðàíè÷êàõ �Ìàãíèòíûå ïîëÿ ñîëíå÷íûõ ïÿòåí� ñàéòà http://solar.
rao.
rimea.ua/ è�Îáúåäèíåííàÿ áàçà äàííûõ ìàãíèòíûõ ïîëåé ñîëíå÷íûõ ïÿòåí� http://gao.spb.ru/. Äàííûå èçìåðå-íèé èíñòèòóòà Ìàóíò Âèëñîí âçÿòû íà ñòðàíè÷êå http://obs.astro.u
la.edu/intro.html.Ñðåäíÿÿ âåëè÷èíà ìàãíèòíîãî ïîëÿ ïÿòåí â äèàïàçîíå ñâûøå 150 ìÒë ïî íàáëþäåíèÿì â ÊðÀÎñîñòàâëÿëà â óêàçàííûé ïåðèîä 203± 1 ìÒë, ÷òî â îòíîñèòåëüíûõ åäèíèöàõ ñîîòâåòñòâóåòHm = 4.5.Â ðÿäàõ âèçóàëüíûõ èçìåðåíèé åñòü ïðîïóñêè êàê â äàííûõ ÊðÀÎ, òàê è Ìàóíò Âèëñîí. Íåêîòî-ðûå ïðîïóñêè îáóñëîâëåíû ñîëíå÷íîé ïðè÷èíîé, íàïðèìåð, â íåñêîëüêèõ êýððèíãòîíîâñêèõ îáîðî-òàõ â 2007, 2008, 2009 ãã. íå îêàçàëîñü ïÿòåí ñ ìàãíèòíûì ïîëåì ñâûøå 150 ìÒë. Íà ÁÑÒ-2 ÊðÀÎíå áûëî íàáëþäåíèé â ïåðèîä ãëóáîêîãî ìèíèìóìà ñîëíå÷íîé àêòèâíîñòè ñ îêòÿáðÿ 2008 ã. ïî èþëü2009 ã. (CR 2075 � CR 2085). Â îáñåðâàòîðèè Ìàóíò Âèëñîí íå ïðîâîäèëè ðåãóëÿðíûõ èçìåðåíèéìàãíèòíûõ ïîëåé ïÿòåí ñ ñåíòÿáðÿ 2004 ã. ïî ÿíâàðü 2007 ã. (CR 2021 � CR 2051). Äëÿ èçìåðåíèé âÊðÀÎ, ñîãëàñíî èññëåäîâàíèþ (Ëîçèöêàÿ è äð., 2008), ñ CR 2028 ïî CR 2047 íàìè ââåäåíà ïîïðàâêà+0.3 (â óêàçàííûõ âûøå îòíîñèòåëüíûõ åäèíèöàõ).Ìåæäó Hm è Bmax êîý��èöèåíò êîððåëÿöèè 0.56. Ïðîâåäåí òàêæå ñòàòèñòè÷åñêèé àíàëèçñâÿçè ìàãíèòîãðà�è÷åñêîãî èíäåêñà Bav ñ èíäåêñàìè âèçóàëüíî èçìåðåííûõ ìàãíèòíûõ ïîëåé âîáñåðâàòîðèÿõ ÊðÀÎ è Ìàóíò Âèëñîí (ðèñ. 2). Ïðè ñðàâíåíèè ðÿäîâ èíäåêñîâ Hm è Bav äëèíîé â148 êýððèíãòîíîâñêèõ îáîðîòîâ ïîëó÷åíî çíà÷åíèå êîý��èöèåíòà êîððåëÿöèè r ìåæäó íèìè 0.48,âåðîÿòíîñòü íóëåâîé ãèïîòåçû â îáîèõ ñëó÷àÿõ ìåíüøå 0.01. Êîý��èöèåíò êîððåëÿöèè ìåæäóâèçóàëüíî è ìàãíèòîãðà�è÷åñêè èçìåðåííûìè ìàãíèòíûìè ïîëÿìè ïÿòåí â îáñåðâàòîðèè ÌàóíòÂèëñîí íà ïðîòÿæåíèè ýòîãî æå ïðîìåæóòêà âðåìåíè íåñêîëüêî ìåíüøå, r = 0.36 ïðè òîì æåäîâåðèòåëüíîì óðîâíå.
Bmax èBav íàìè âû÷èñëåíû ïî ðåçóëüòàòàì íàáëþäåíèé, ïðîâîäèìûõ ïî ñèíîïòè÷åñêîé ïðîãðàì-ìå íà áàøåííîì 150-�óòîâîì Ñîëíå÷íîì òåëåñêîïå îáñåðâàòîðèè Ìàóíò Âèëñîí â CR 1557 � 2125.Êîý��èöèåíò êîððåëÿöèè ìåæäóBmax èBav çà òðè öèêëà ñîëíå÷íîé àêòèâíîñòè (518 êýððèíãòîíîâ-ñêèõ îáîðîòîâ, â êîòîðûõ áûëè íàáëþäåíèÿ ïÿòåí ñ ïîëåì ñâûøå 150 ìÒë), ðàâåí 0.33 (ðèñ. 2).�ÿäû ñðåäíåãîäîâûõ çíà÷åíèé Bav è Hm (ÊðÀÎ), Bav è Bmax(Mt Wilson) òàêæå ñòàòèñòè÷åñêèñâÿçàíû (r = 0.51 è r = 0.42 ñîîòâåòñòâåííî).
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�èñ. 1. Ñðàâíåíèå âàðèàöèé ìàêñèìàëüíûõ ìàãíèòíûõ ïîëåé ãðóïï Bmax è ìàêñèìàëüíûõ ìàãíèòíûõïîëåé ïÿòåí Hm, óñðåäíåííûõ ïî êýððèíãòîíîâñêèì îáîðîòàì. Ïî ëåâîé (L) è ïðàâîé (R) îñè âåëè÷èíàìàãíèòíîãî ïîëÿ ïÿòåí ïðåäñòàâëåíà â îòíîñèòåëüíûõ åäèíèöàõ â ìàñøòàáå 1 åä. = 50 ìÒë

�èñ. 2. Êâàçèïåðèîäè÷åñêèå âàðèàöèè ðàçëè÷íûõ èíäåêñîâ ìàãíèòíûõ ïîëåé ñîëíå÷íûõ ïÿòåí âîòíîñèòåëüíûõ åäèíèöàõ



Àíàëèç âàðèàöèé ìàãíèòíîãî ïîëÿ... 973 ÂûâîäûÌàãíèòíûå ïîëÿ ïÿòåí, óñðåäíåííûå çà äëèòåëüíûå ïðîìåæóòêè âðåìåíè, ïîêàçûâàþò êâàçèïåðè-îäè÷åñêèå âàðèàöèè áåç êàòàñòðî�è÷åñêèõ òðåíäîâ. Ýòî îïðîâåðãàåò çàêëþ÷åíèå ðàáîòû (Ëèâèíã-ñòîí è äð., 2012) îá óìåíüøåíèè ìàãíèòíûõ ïîëåé ñîëíå÷íûõ ïÿòåí ñ 1998 ã., êîòîðîå âñêîðåïðèâåäåò ê èõ èñ÷åçíîâåíèþ, êîãäà ìàãíèòíûå ïîëÿ ïÿòåí óìåíüøàòñÿ äî 150 ìÒë.Íàèëó÷øåå ñîãëàñèå ñ ìàãíèòîãðà�è÷åñêèìè íàáëþäåíèÿìè àêòèâíûõ îáëàñòåé ïîêàçûâàþòâèçóàëüíûå èçìåðåíèÿ ìàãíèòíûõ ïîëåé ñîëíå÷íûõ ïÿòåí â Êðûìñêîé àñòðî�èçè÷åñêîé îáñåðâàòî-ðèè. Íà ýòîì îñíîâàíèè ìîæíî ñ÷èòàòü íàáëþäåíèÿ ìàãíèòíûõ ïîëåé íà ÁÑÒ-2 ÊðÀÎ ýòàëîííûìè,ïðè ñðàâíåíèè ñ êîòîðûìè ìîæíî âûÿâèòü ñèñòåìàòè÷åñêèå îøèáêè âèçóàëüíûõ èçìåðåíèé ìàãíèò-íûõ ïîëåé íà äðóãèõ èíñòðóìåíòàõ.ËèòåðàòóðàÂèòèíñêèé Þ.È. // Öèêëè÷íîñòü è ïðîãíîçû ñîëíå÷íîé àêòèâíîñòè. Ë.: Íàóêà. 1973. C. 258.Ëèâèíãñòîí è äð. (Livingston W., Penn M.J., Svalgaard L.) // Astrophys. J. Lett. 2012. V. 757. � 1.arti
le id. L8.Ëîçèöêàÿ Í.È., Ñòåïàíÿí Í.Í., Ìàëàùóê Â.Ì., Ëîçèöêèé Â.�., Ñèäîðåíêî Ì.Å. // Èçâ. Êðûìñê.Àñòðî�èç. Îáñåðâ. 2008. T. 104. � 3. Ñ. 33.Ëîçèöêàÿ Í.È. // Êîñìi÷íà íàóêà i òåõíîëîãiÿ. 2010. Ò. 16. � 4. Ñ. 30.


