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Ò. Ï. Ñóìàðóê, Ï. Â. Ñóìàðóê, 2018

²íñòèòóò ãåîô³çèêè ³ì. Ñ. ². Ñóááîò³íà ÍÀÍ Óêðà¿íè, Êè¿â, Óêðà¿íà

Íàä³éøëà 15 áåðåçíÿ 2018 ð.

Èññëåäîâàíî âëèÿíèå ðåçêîãî óìåíüøåíèÿ ñîëíå÷íîé àêòèâíîñòè â 20-ì öèêëå
íà âåêîâûå âàðèàöèè ãåîìàãíèòíîãî ïîëÿ. Ïîêàçàíî, ÷òî óìåíüøåíèå ñîëíå÷íîé
àêòèâíîñòè ïðèâåëî ê óâåëè÷åíèþ àáñîëþòíûõ çíà÷åíèé BB

 
(T). Ýôôåêò èìååò ìàê-

ñèìàëüíóþ àìïëèòóäó â ðàéîíàõ ñåâåðíîãî ìàãíèòíîãî ïîëþñà Çåìëè (ïîëîæèòåëü-
íûå çíà÷åíèÿ) è íà îáñåðâàòîðèè Èðêóòñê (îòðèöàòåëüíûå çíà÷åíèÿ). Â Þæíîì
ïîëóøàðèè ýôôåêò íåáîëüøîé àìïëèòóäû íàáëþäàåòñÿ âáëèçè þæíîãî ìàãíèòíî-
ãî ïîëþñà (îáñåðâàòîðèÿ Äþìîí-ä�Þðâèëü). Àìïëèòóäà ýôôåêòà ðåçêî óìåíüøàåò-
ñÿ ñ óìåíüøåíèåì øèðîòû ìàãíèòíîé îáñåðâàòîðèè. Íà îêîëîýêâàòîðèàëüíûõ è
íà îñòðîâíûõ îáñåðâàòîðèÿõ ýôôåêò íå íàáëþäàåòñÿ.

Êëþ÷åâûå ñëîâà: âåêîâûå âàðèàöèè, ñîëíå÷íàÿ àêòèâíîñòü, ãåîìàãíèòíàÿ àê-
òèâíîñòü, ìàãíèòîñôåðíûå è èîíîñôåðíûå èñòî÷íèêè.

Âñòóï. Äâàäöÿòèé öèêë ñîíÿ÷íî¿ àêòèâ-
íîñò³ ðîçïî÷àâñÿ â ëèïí³ 1964 ð., ï³ñëÿ çà-
ê³í÷åííÿ 19-ãî öèêëó � íàéïîòóæí³øîãî
çà âåñü ÷àñ ñïîñòåðåæåíü çà Ñîíöåì. Öèêë
ìàâ äâà ìàêñèìóìè: â ãðóäí³ 1967 ð. (W =
= 136) òà â áåðåçí³ 1969 ð. (W = 126). Ñöåíà-
ð³é ðîçâèòêó äâîâåðøèííèõ ìàêñèìóì³â
ñîíÿ÷íèõ öèêë³â çàïðîïîíóâàâ Â. Í. Êðè-
âîäóáñüêèé [Êðèâîäóáñüêèé, 2016]. Îáà
ìàêñèìóìè 20-ãî öèêëó áóëè ìàéæå âäâ³-
÷³ ìåíø³ çà ìàêñèìóìè 19-ãî öèêëó â æîâò-
í³ 1957 ð. (W = 254). Öèêë çàê³í÷èâñÿ ó ëèï-
í³ 1976 ð. Ôàçà ðîñòó àêòèâíîñò³ öèêëó
ïðîõîäèëà çà âåëèêîìàñøòàáíîãî ìàãí³ò-
íîãî ïîëÿ Ñîíöÿ, íàïðÿìëåíîãî íà Ï³â-
í³÷íîìó ïîëþñ³ äî Ñîíöÿ, òîáòî ãåîìàã-
í³òíà àêòèâí³ñòü áóëà íèçüêîþ [Ôåëüä-
øòåéí è äð., 1979; Ñóìàðóê, Ñóìàðóê, 2009].
Öå ìàëî â³äîáðàçèòèñÿ íà âåëè÷èí³ â³êî-
âîãî õîäó ãåîìàãí³òíîãî ïîëÿ. Ð³çêèé ñïàä
ñîíÿ÷íî¿ àêòèâíîñò³ ó 20-ìó öèêë³ ï³ñëÿ
ïîòóæíîãî 19-ãî öèêëó äàº çìîãó äåòàëüí³-
øå äîñë³äèòè âïëèâ çîâí³øí³õ äæåðåë íà
â³êîâó âàð³àö³þ ãåîìàãí³òíîãî ïîëÿ.

Â³êîâ³ âàð³àö³¿ (BB) ãåîìàãí³òíîãî ïîëÿ
ìàþòü äâ³ êîìïîíåíòè: â³ä âíóòð³øí³õ [Îð-
ëîâ è äð., 1968; ßíîâñêèé, 1978; Êàëèíèí,
1984] ³ çîâí³øí³õ äæåðåë [Sumaruk, 2001;
Verbanac et al., 2007; Øåâíèí è äð., 2009].
Ñï³ââ³äíîøåííÿ öèõ êîìïîíåíò çàëåæèòü
â³ä ì³ñöÿ ñïîñòåðåæåííÿ ³ â³ä ÷àñó.

Íèí³ ó íàóêîâ³é ë³òåðàòóð³ òðèâàº äèñ-
êóñ³ÿ ñòîñîâíî âåëè÷èíè BB â³ä çîâí³øí³õ
äæåðåë. Çîâí³øí³ìè äæåðåëàìè º ñòðó-
ìè â ìàãí³òîñôåð³ òà ³îíîñôåð³, ÿê³ çàëå-
æàòü â³ä ñîíÿ÷íî¿ àêòèâíîñò³. Â ðîêè âå-
ëèêî¿ ñîíÿ÷íî¿ àêòèâíîñò³ ³íòåíñèâí³ñòü
ñòðóì³â á³ëüøà, êð³ì òîãî, ê³ëüê³ñòü çáó-
ðåíèõ äí³â ó ðîö³ çá³ëüøóºòüñÿ, òîìó ó
çàçíà÷åí³ ðîêè âíåñîê çîâí³øí³õ äæåðåë
ó â³êîâó âàð³àö³þ ìàº áóòè á³ëüøèì, à â
ðîêè ìàëî¿ àêòèâíîñò³ � ìåíøèì, îñê³ëü-
êè BB âèðàõîâóþòü ÿê ð³çíèöþ ì³æ ïî-
ñë³äîâíèìè ñåðåäíüîð³÷íèìè çíà÷åííÿ-
ìè ïåâíî¿ êîìïîíåíòè ïîëÿ íà îêðåì³é
îáñåðâàòîð³¿. Âàð³àö³¿ ãåîìàãí³òíîãî ïîëÿ
â³ä çîâí³øí³õ äæåðåë ³ððåãóëÿðí³, òîìó ðà-
í³øå ââàæàëè, ùî ñóìàðíà ñåðåäíÿ âàð³-
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àö³ÿ â³ä çîâí³øí³õ äæåðåë çà ð³ê ìàº äî-
ð³âíþâàòè íóëþ àáî áóòè íåçíà÷íîþ. Çã³ä-
íî ³ç äîñë³äæåííÿìè îñòàíí³õ ðîê³â, â ³ð-
ðåãóëÿðíèõ çà ÷àñîì ³ çíàêîì âàð³àö³ÿõ íà-
ÿâíà ðåãóëÿðíà ñêëàäîâà [Verbanac et al.,
2007; Øåâíèí è äð., 2009].

Äæåðåëàìè ãåîìàãí³òíèõ áóð º ê³ëüöå-
âèé ìàãí³òîñôåðíèé ñòðóì, ñòðóìè íà ìàã-
í³òîïàóç³ òà ó õâîñò³ ìàãí³òîñôåðè, ñòðó-
ìè â ³îíîñôåð³ � ïîëÿðíèé, àâðîðàëü-
íèé òà åêâàòîð³àëüíèé åëåêòðîñòðóìåí³.
Êîæíå ç öèõ äæåðåë ãåíåðóº ìàãí³òí³ çáó-
ðåííÿ, çíàê ³ âåëè÷èíà ÿêèõ çì³íþþòüñÿ
çàëåæíî â³ä ì³ñöåâîãî ÷àñó, ãåîìàãí³òíèõ
êîîðäèíàò ì³ñöÿ ñïîñòåðåæåííÿ òà ïàðà-
ìåòð³â ñîíÿ÷íîãî â³òðó. Çì³íí³ çà âåëè÷è-
íîþ òà íàïðÿìêîì çîâí³øí³ ñòðóìè ãåíå-
ðóþòü ó Çåìë³ ³íäóêö³éí³ ñòðóìè, âåëè÷è-
íà ÿêèõ çàëåæèòü ÿê â³ä âåëè÷èíè çîâ-
í³øí³õ ñòðóì³â, òàê ³ â³ä ïðîâ³äíîñò³ ï³ä-
ñòèëüíèõ ïîâåðõîíü ó ì³ñö³ ñïîñòåðåæåí-
íÿ. Íàéá³ëüøîþ º âàð³àö³ÿ â³ä ê³ëüöåâîãî
ìàãí³òîñôåðíîãî ñòðóìó, ÿêèé ñïðè÷èíþº
çìåíøåííÿ ãîðèçîíòàëüíî¿ ñêëàäîâî¿ íà
åêâàòîð³ ³ ñåðåäí³õ øèðîòàõ ³ çá³ëüøåííÿ
âåðòèêàëüíî¿ ñêëàäîâî¿ íà ïîëþñàõ. ×èì
á³ëüøå ìàãí³òíèõ áóð ñïîñòåð³ãàºìî â ðî-
ö³, òèì ìåíøèì áóäå ñåðåäíüîð³÷íå çíà-
÷åííÿ ãîðèçîíòàëüíî¿ ñêëàäîâî¿ ó íèçü-
êèõ ³ ñåðåäí³õ øèðîòàõ Çåìë³ òà á³ëüøèì
� çíà÷åííÿ âåðòèêàëüíî¿ ñêëàäîâî¿ ó âè-
ñîêèõ ³ ñåðåäí³õ øèðîòàõ.

Ìåòà ðîáîòè. Äîñë³äèòè, ÿê âïëèíóëî
ð³çêå çìåíøåííÿ ñîíÿ÷íî¿ àêòèâíîñò³ ó
20-ìó öèêë³ íà âåëè÷èíó BB ãåîìàãí³òíî-
ãî ïîëÿ â ð³çíèõ ðåã³îíàõ Çåìë³.

Âèêîðèñòàí³ äàí³. Äëÿ äîñë³äæåííÿ âçÿ-
òî ñåðåäíüîð³÷í³ çíà÷åííÿ ³íäóêö³¿ ãåî-
ìàãí³òíîãî ïîëÿ (T ) òà ¿¿ ãîðèçîíòàëüíî¿ ³
âåðòèêàëüíî¿ ñêëàäîâèõ íà îáñåðâàòîð³-
ÿõ ñâ³òîâî¿ ñ³òêè (www.geomag.bgs.ac.uk.
gifc/annual means.html). BB âèðàõîâóâà-
ëè ÿê ð³çíèöþ ì³æ ïîñë³äîâíèìè ñåðåä-
íüîð³÷íèìè çíà÷åííÿìè ³íäóêö³¿ T. Ñî-
íÿ÷íó àêòèâí³ñòü õàðàêòåðèçóâàëè ñåðåä-
íüîð³÷íèìè ÷èñëàìè Âîëüôà, âçÿòèìè ³ç
ñàéòà (http://www.ngdc.noaa.gov/stp/solar
/sgd.html).

Ðåçóëüòàòè. Íà ðèñ. 1 ïîêàçàíî ãðàô³ê
ñåðåäíüîð³÷íèõ çíà÷åíü ÷èñåë Âîëüôà çà

19-é ³ 20-é öèêëè ñîíÿ÷íî¿ àêòèâíîñò³ ç
1954 ïî 1976 ð. Äâàäöÿòèé öèêë òðèâàâ
12 ðîê³â (1964�1976). Õàðàêòåðíèìè îñîá-
ëèâîñòÿìè öèêëó êð³ì ìàëî¿ àìïë³òóäè áó-
ëè çá³ëüøåííÿ òðèâàëîñò³ ôàç ðîçâèòêó
³ ñïàäó àêòèâíîñò³ òà �ðîçìèò³ñòü� ìàêñè-
ìàëüíèõ çíà÷åíü W (1967�1970). Ó òàáë.1
íàâåäåíî ê³ëüê³ñòü ìàãí³òíèõ áóð ð³çíî¿
³íòåíñèâíîñò³ ç ðàïòîâèì (SSC) ³ ïîñòóïî-
âèì ïî÷àòêîì (r) çà êîæíèé ð³ê ó 19-ìó òà
20-ìó öèêëàõ. Äàí³ îäåðæàíî çà ñïîñòåðå-
æåííÿìè ìàãí³òíî¿ îáñåðâàòîð³¿ �Ëüâ³â�.
Â îñòàííüîìó ñòîâïö³ ïîäàíî ñåðåäíüî-
ð³÷í³ çíà÷åííÿ ³íäåêñó ∑

 
(H – Sq) [Suma-

ruk, Sumaruk, 2007]. ßê áà÷èìî, õàðàêòåð
çì³í ãåîìàãí³òíî¿ àêòèâíîñò³ òàêèé ñàìèé,
ÿê ³ ñîíÿ÷íî¿, àëå åêñòðåìóìè ãåîìàãí³ò-
íî¿ àêòèâíîñò³ â äåÿêèõ öèêëàõ çàï³çíþ-
þòüñÿ â³äíîñíî åêñòðåìóì³â ñîíÿ÷íî¿ àê-
òèâíîñò³ íà 1�2 ðîêè. Öå ïîâ�ÿçàíî ç òèì,
ùî â ïåðø³ ðîêè ñïàäó ñîíÿ÷íî¿ àêòèâíî-
ñò³ ï³äâèùóºòüñÿ ¿¿ ðåêóðåíòí³ñòü, òîáòî
³ñíóþòü äîâãîòðèâàë³ êîðïóñêóëÿðí³ ïî-
òîêè ñîíÿ÷íîãî â³òðó ç êîðîíàëüíèõ ä³ð
Ñîíöÿ [Ñóìàðóê, Ñóìàðóê, 2009], ùî âè-
ðàæàºòüñÿ ó çá³ëüøåíí³ ê³ëüêîñò³ ãåîìàã-
í³òíèõ áóð ç ïîñòóïîâèì ïî÷àòêîì.

Íà ðèñ. 2, à ñóö³ëüíîþ ëàìàíîþ ë³í³ºþ
ïîêàçàíî ð³çíèö³ ì³æ ñåðåäíüîð³÷íèìè
çíà÷åííÿìè ìàãí³òíî¿ ³íäóêö³¿ íà ìàãí³ò-
íèõ îáñåðâàòîð³ÿõ ï³âí³÷íî¿ ïîëÿðíî¿ øàï-
êè Çåìë³: Àëåðò (ALE ϕ = 82,5°, λ = 297,5°),
Òóëå (THU ϕ = 77,5°, λ = 290,8°), Ðåçîëüþò

Ðèñ. 1. Ñåðåäíüîð³÷í³ çíà÷åííÿ ÷èñåë Âîëüôà
çà 19-é òà 20-é öèêëè ñîíÿ÷íî¿ àêòèâíîñò³.
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Áåé (RES ϕ = 74,7°, λ = 265,5°), Ìîóëä Áåé
(MBC ϕ = 76,3°, λ = 240,6°), Ãîäõàâí (GDH
ϕ = 69,2°, λ = 306,5° ) çà âåñü ÷àñ ðîáîòè
îáñåðâàòîð³é. Æèðíà êðèâà � çãëàäæåí³
3- òà 11-ð³÷í³ á³æó÷³ ñåðåäí³ çíà÷åííÿ öèõ
ð³çíèöü. Òàê³ ñàì³ ïîçíà÷åííÿ âèêîðèñ-
òàíî íà óñ³õ ðèñóíêàõ ñòàòò³. Âåðòèêàëüí³
øòðèõîâ³ ë³í³¿ � ðîêè ì³í³ìóì³â 19�21-ãî
öèêë³â. Ó 1976 ð. çì³íèâñÿ çíàê âåëèêî-
ìàñøòàáíîãî ìàãí³òíîãî ïîëÿ Ñîíöÿ ³ çíàê
BB Z-êîìïîíåíòè ó ïîëÿðí³é øàïö³ Ï³â-
í³÷íî¿ ï³âêóë³ Ñîíöÿ [Îáðèäêî è äð., 2004;
Ñóìàðóê, Ñóìàðóê, 2013].

Íà ðèñ. 2,à ÷³òêî âèä³ëåíî çì³íè BB
 
(T),

ïîâ�ÿçàí³ ç³ çì³íàìè ñîíÿ÷íî¿ àêòèâíîñò³
(çàòåìíåí³). Î÷åâèäíî, ùî âèä³ëåíà âàð³-
àö³ÿ ìàº äâ³ ñêëàäîâ³: îäíà çóìîâëåíà 11-
ð³÷íèì öèêëîì, ³íøà � öèêëîì á³ëüøî-
ãî ïåð³îäó (æèðíà ë³í³ÿ). Ïåðåãèá êðèâî¿
BB

 
(T) á³ëüøîãî ïåð³îäó ñòîñóºòüñÿ 1969ð.,

â ÿêîìó ñïîñòåð³ãàëè äðóãèé ìàêñèìóì
ñîíÿ÷íî¿ àêòèâíîñò³ ó 20-ìó öèêë³. Çà äà-
íèìè ìàãí³òíî¿ îáñåðâàòîð³¿ Ãîäõàâí (ðÿä
¿¿ ñïîñòåðåæåíü ðîçïî÷àâñÿ ó 1926 ð.), äîâ-
ãîïåð³îäíà BB

 
(T), ÿê ïîêàçàíî ó ñòàòò³ [Su-

maruk, 2001], òàêîæ ìàº çîâí³øíº äæåðå-

Ìàë³ Ïîì³ðí³ Âåëèê³ Äóæå âåëèê³
Ð³ê

SSC r SSC r SSC r SSC r

Óñ³
áóð³

∑ (H –
– Sq)

1954 � 6 � 7 � � � � 13 3554

1955 1 15 1 8 � � � � 25 3851

1956 � 29 1 15 4 8 � � 57 5811

1957 3 32 6 10 4 2 4 � 61 6153

1958 1 27 8 11 2 4 1 � 54 6046

1959 2 28 5 19 5 4 2 � 65 7209

1960 3 28 5 15 4 4 3 � 62 6862

1961 6 21 3 6 5 2 � � 43 4863

1962 4 17 3 3 � � � � 27 3525

1963 1 11 1 7 1 1 1 � 23 3779

1964 3 5 � 3 � � � � 11 2816

1965 1 3 1 2 � � � � 7 2576

1966 1 10 1 3 1 2 � � 18 3229

1967 2 9 2 5 3 � 1 � 22 4083

1968 � 14 1 4 1 2 1 � 23 4240

1969 1 6 3 1 1 3 � � 15 3816

1970 1 5 5 � � 1 2 � 14 4444

1971 2 15 2 4 1 � � � 24 3837

1972 2 8 2 � 1 � 1 � 14 4276

1973 � 15 1 8 � 1 1 � 26 4162

1974 1 14 2 4 1 3 2 � 27 4536

1975 2 18 1 7 � � � � 28 3677

1976 � 9 � 3 � 2 1 � 15 4038

Ò à á ë è ö ÿ 1 . Ñïèñîê ìàãí³òíèõ áóð ð³çíî¿ ³íòåíñèâíîñò³ òà ∑∑∑∑∑ 
(H – Sq) çà 19�20-é

öèêëè ñîíÿ÷íî¿ àêòèâíîñò³
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ëî ³ çðîñòàëà äî 1969 ð., íà íå¿ íàêëàäàëè-
ñÿ çì³íè â³ä 11-ð³÷íî¿ öèêë³÷íî¿ âàð³àö³¿.
Ð³çêèé ñïàä ñîíÿ÷íî¿ àêòèâíîñò³ ó 20-ìó
öèêë³ â³äîáðàçèâñÿ ó çìåíøåíí³ BB

 
(T) ó

ï³âí³÷í³é ïîëÿðí³é øàïö³. Çì³íà çíàêà âå-
ëèêîìàñøòàáíîãî ìàãí³òíîãî ïîëÿ â 1979ð.
[Îáðèäêî è äð., 2004] âèêëèêàëà çðîñòàí-
íÿ ãåîìàãí³òíî¿ àêòèâíîñò³ ³, â³äïîâ³äíî,
çì³íó çíàêà BB

 
(T). Âàð³àö³¿ BB

 
(Z) ó ï³âí³÷-

í³é ïîëÿðí³é øàïö³ ð³çíÿòüñÿ íåçíà÷íî â³ä
BB

 
(T), òîìó ¿õ íå ïîêàçàíî.
Çì³íè BB

 
(H ) ãîðèçîíòàëüíî¿ ñêëàäîâî¿

ó ï³âí³÷í³é ïîëÿðí³é øàïö³ (ðèñ. 2, á ) ó
20-ìó öèêë³ íåîäíàêîâ³ íà âñ³õ îáñåðâà-
òîð³ÿõ. Íà îáñåðâàòîð³ÿõ ALE, THU, GDH
çíà÷åííÿ BB

 
(H) áëèçüê³ äî íóëÿ, à íà îá-

ñåðâàòîð³ÿõ RES ³ MBC çì³íþþòü çíàê.
Òàê³ îñîáëèâîñò³ BB

 
(H ) òà BB

 
(Z) ó ï³âí³÷-

í³é ïîëÿðí³é øàïö³ ìîæíà ïîÿñíèòè çì³-
ùåííÿì åëåêòðîñòðóìåíÿ, ÿêèé îõîïëþº
ãåîìàãí³òíèé ïîëþñ ³ òå÷å íà ãåîìàãí³ò-
íèõ øèðîòàõ Φ ≥ 80°, òà çì³ùåííÿì ôîêó-
ñà åëåêòðîñòðóìåíÿ çà øèðîòîþ [Ñóìà-
ðóê è äð., 1992], òîáòî âïëèâîì çîâí³øí³õ
äæåðåë.

Íà ðèñ. 3 ïîêàçàíî BB
 
(T) íà äîâãîòíî-

ìó ëàíöþæêó ìàãí³òíèõ îáñåðâàòîð³é Àí-
òàðêòèäè: Ñåâà (SYO, ϕ = � 69,0°, λ = 40,0°),
Ìàóñîí (MAW, ϕ = 67,6°, λ = 62,9°), Ìèð-
íèé (MIR , ϕ = 66,6° , λ = 93,0° ) , Äþìîí-
ä�Þðâ³ëü (DRV, ϕ = 67,6°, λ = 140,0°), Ñêîò
Áåéñ (SBA, ϕ = 77,8°, λ = 166,8°). Âåëè÷è-
íà BB

 
(T) ó 20-ìó öèêë³ çàòåìíåíà. Çà çãëà-

äæåíèìè êðèâèìè BB
 
(T ) áà÷èìî, ùî ó

ìàêñèìóì³ 20-ãî öèêëó (1969�1970) â³ä-
áóâñÿ ïåðåãèí ó õîä³ êðèâèõ, ÿêèé çá³ãà-

Ðèñ. 2. BB
 
(T) (à) ³ BB

 
(H ) (á) íà ìàãí³òíèõ îáñåðâàòîð³ÿõ ï³âí³÷íî¿ ïîëÿðíî¿ øàïêè (ëàìàí³ ë³í³¿)

òà ¿õ çãëàäæåí³ 3- òà 11-ð³÷íèìè á³æó÷èìè ñåðåäí³ìè êðèâ³ çà 1952�2012 ðð. (æèðí³ êðèâ³).
Âåðòèêàëüí³ øòðèõîâ³ ïðÿì³ � 1964, 1976 ðð. Çíà÷åííÿ BB

 
(T) çà 1964 ³ 1976 ðð. ñïîëó÷åí³

ïðÿìîþ ë³í³ºþ.
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ºòüñÿ ç ïîä³áíèì ïåðåãèíîì ó ï³âí³÷í³é
ïîëÿðí³é øàïö³ (äèâ. ðèñ. 2, à ). Ìàêñè-
ìàëüí³ çíà÷åííÿ BB

 
(T) â òî÷êàõ ïåðåãè-

íó íàâåäåíî ó òàáë. 2.
Íàéìåíø³ çíà÷åííÿ BB

 
(T) ó òî÷ö³ ïå-

ðåãèíó çàô³êñîâàíî íà îáñåðâàòîð³ÿõ CSY
³ DRV íà äîâãîò³ 90°�150°, íàéá³ëüø³ �

íà îáñåðâàòîð³ÿõ NVL  ³ AIA  íà äîâãîò³
0°�60°. Íà ðèñ. 4 ïîêàçàíî BB

 
(T) íà øè-

ðîòíîìó ëàíöþæêó îáñåðâàòîð³é: íà ìå-
ðèä³àí³ ∼60° � MAW, ϕ = � 67°; PAF, ϕ =

= � 49°; TAN, ϕ = � 18°; íà ìåðèä³àí³ ∼150°
� DRW, ϕ = � 67°; MCQ, ϕ = � 54°; AML
(EYR), ϕ = � 43°. Ìîæíà áà÷èòè, ùî íà ìå-

Ìàãí³òíà
îáñåðâàòîð³ÿ NVL SYO MAW MIR CSY DRV SBA AIA

Äîâãîòà, ãðàäóñè 12 40 62 93 100 140 167 295

BB (T), íÒë – 130 – 120 – 100 – 86 – 68 – 68 – 84 – 128

Ò à á ë è ö ÿ 2 . Ìàêñèìàëüí³ çíà÷åííÿ BB
 
(T) ó 1969�1970 ðð.

Ðèñ. 3. Â³êîâ³ âàð³àö³¿ íàïðóæåíîñò³ ãåîìàã-
í³òíîãî ïîëÿ íà îáñåðâàòîð³ÿõ Àíòàðêòèäè
çà 1960�2006 ðð. Óìîâí³ ïîçíà÷åííÿ äèâ.
íà ðèñ. 2.

Ðèñ. 4. BB
 
(T) íà øèðîòíèõ ëàíöþæêàõ îá-

ñåðâàòîð³é ó Ï³âäåíí³é ï³âêóë³ Çåìë³ íà äîâ-
ãîò³ ∼60° (MAW, PAF, TAN ) òà ∼150° (DRW,
MCQ, EYR) çà 1952�2010 ðð. Óìîâí³ ïîçíà-
÷åííÿ äèâ. íà ðèñ. 2.
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ðèä³àí³ ∼150° öåé åôåêò çíà÷íî ìåíøèé
çà àìïë³òóäîþ ³ ñïàäàº äî íóëÿ ç ïåðåõî-
äîì ó ñåðåäí³ øèðîòè. Çíà÷íà âàð³àö³ÿ íà
ïðèåêâàòîð³àëüí³é îáñåðâàòîð³¿ TAN íàé-
³ìîâ³ðí³øå ïîâ�ÿçàíà ç áëèçüê³ñòþ îáñåð-
âàòîð³¿ äî åêâàòîð³àëüíîãî ³îíîñôåðíîãî
åëåêòðîñòðóìåíÿ (ðîçì³ùåíà ó Ï³âí³÷í³é
ï³âêóë³ Çåìë³).

Íà ðèñ. 5 ïîêàçàíî BB
 
(T) íà òðüîõ ìàã-

í³òíèõ îáñåðâàòîð³ÿõ � Áåéêåð Ëåéê (BLC,
ϕ = 64,3°, λ = 264,0°), Ôîðò ×åð÷³ëë (FCC, ϕ =
= 58,8°, λ = 265,9°), Ì³íóê (MEA, ϕ = 54,3°, λ =
= 247,7°), ðîçòàøîâàíèõ ïîáëèçó ï³âí³÷íî-
ãî ìàãí³òíîãî ïîëþñà â Êàíàä³. Ëåãêî ìîæ-
íà âèä³ëèòè õàðàêòåðíó âàð³àö³þ BB

 
(T ) ,

ïîâ�ÿçàíó ç ìàëîþ ñîíÿ÷íîþ àêòèâí³ñòþ
ó 20-ìó öèêë³ (íà ðèñ. 5 çàòåìíåíà). Öÿ âà-
ð³àö³ÿ ôîðìóºòüñÿ äâîìà äæåðåëàìè: êî-
ðîòêîïåð³îäíèìè, ç ïåð³îäàìè áëèçüêî 2
(ÊÄÂ) òà 11 ðîê³â. Îáèäâà äæåðåëà, áåç-
ñóìí³âíî, ïîâ�ÿçàí³ ³ç ñîíÿ÷íîþ ³, â³äïî-
â³äíî, ãåîìàãí³òíîþ àêòèâíîñòÿìè. Ïðîòå

çã³äíî ç õàðàêòåðîì çì³í êðèâî¿, ïîáóäî-
âàíî¿ çà çãëàäæåíèìè äàíèìè BB

 
(T), ³ñ-

íóþòü ùå äâà äæåðåëà: îäíå ç ïåð³îäîì
ïîíàä 11 ðîê³â (äèâ. òàêîæ ðèñ.2,à), äðó-
ãå � êâàç³ïîñò³éíå, ÿêå çì³ùóº çãëàäæåí³
êðèâ³ ïî îñ³ îðäèíàò íà ïîñò³éíó äëÿ ïåâ-
íî¿ îáñåðâàòîð³¿ âåëè÷èíó. Öþ âåëè÷èíó
ìîæíà çíàéòè, ïðîâ³âøè ÷åðåç çíà÷åííÿ
BB

 
(T) ó 1979 ð. â³ñü àáñöèñ. Äîïóñêàºìî,

ùî â 1979 ð. BB â³ä çîâí³øí³õ äæåðåë (ÿê
³ â 1947 òà 1903 ðð.) äîð³âíþâàëè íóëþ
[Sumaruk, Reda, 2011] ³ çíà÷åííÿ BB

 
(T)

ôîðìóâàëèñÿ ò³ëüêè âíóòð³øí³ìè äæåðå-
ëàìè. Âåëè÷èíè öèõ âàð³àö³é äëÿ îáñåð-
âàòîð³é BLC, FCC, MEA â³äïîâ³äíî äîð³â-
íþþòü � 23, � 34 ³ � 28 íÒë.

Ï³ñëÿ 1979 ð. íà îáñåðâàòîð³ÿõ BLC, FCC,
MEA BB

 
(T) ñòàº â³ä�ºìíîþ ³ çá³ëüøóºòüñÿ

Ðèñ. 5. BB
 
(T) íà ìàãí³òíèõ îáñåðâàòîð³ÿõ, ðîç-

ì³ùåíèõ ïîáëèçó ï³âí³÷íîãî ìàãí³òíîãî ïîëþ-
ñà çà 1952�2010 ðð. Â³ñü àáñöèñ ïðîâåäåíî
÷åðåç çíà÷åííÿ BB

 
(T) ó 1979 ð. Óìîâí³ ïîçíà-

÷åííÿ äèâ. íà ðèñ. 2.

Ðèñ. 6. BB
 
(T) íà ìàãí³òíèõ îáñåðâàòîð³ÿõ, ðîç-

ì³ùåíèõ â àâðîðàëüíèé çîí³ Ï³âí³÷íî¿ ï³âêóë³
Çåìë³. Óìîâí³ ïîçíà÷åííÿ äèâ. íà ðèñ. 2.
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çà àáñîëþòíîþ âåëè÷èíîþ, òîáòî íàïðó-
æåí³ñòü ãåîìàãí³òíîãî ïîëÿ á³ëÿ ï³âí³÷íî-
ãî ìàãí³òíîãî ïîëþñà çìåíøóºòüñÿ, ùî âêà-
çóº íà çìåíøåííÿ ³íòåíñèâíîñò³ âíóòð³ø-
íüîãî äæåðåëà.

Ó Ï³âäåíí³é ï³âêóë³ ó âèñîêèõ øèðî-
òàõ BB

 
(T) < 0 ³ çìåíøóºòüñÿ çà àáñîëþò-

íîþ âåëè÷èíîþ (äèâ. ðèñ. 3), òîáòî ó ö³ëî-
ìó ðåã³îí³ ñïàä íàïðóæåíîñò³ ãåîìàãí³ò-
íîãî ïîëÿ ñïîâ³ëüíþºòüñÿ.

Íà ðèñ. 6 ïîêàçàíî BB
 
(T) íà ìàãí³òíèõ

îáñåðâàòîð³ÿõ àâðîðàëüíî¿ çîíè ó Ï³âí³÷-
í³é ï³âêóë³: Àá³ñêî (ABI), Ëåéðâîêóð (LRV),
Êîëåäæ (CMO), Áàððîâ (BRW), ìèñ Óåëëåí
(CWE), Ò³êñ³ (TIK ), Ä³êñîí (DIK ), çà äàíè-
ìè ÿêèõ âèðàõîâóºòüñÿ ³íäåêñ ãåîìàãí³ò-
íî¿ àêòèâíîñò³ AE [Davis, Sugiura, 1966].
ßê áà÷èìî, âïëèâ çìåíøåííÿ ñîíÿ÷íî¿ àê-

òèâíîñò³ ó 20-ìó öèêë³ äîáðå â³äîáðàæà-
ºòüñÿ íà BB

 
(T ) ó ºâðîïåéñüêîìó ñåêòî-

ð³ àâðîðàëüíèõ îáñåðâàòîð³é (ABI , LRV) ³
ñëàáêî � â àìåðèêàíñüêîìó òà àç³éñüêî-
ìó àâðîðàëüíèõ ñåêòîðàõ.

Íà ðèñ.7 ïîêàçàíî BB
 
(T) çà 1960�2010ðð.

íà ëàíöþæêó ï³âí³÷íîàìåðèêàíñüêèõ ìàã-
í³òíèõ îáñåðâàòîð³é ó ñåðåäí³õ ³ íèçüêèõ
øèðîòàõ: Â³êòîð³ÿ (VIC ϕ = 48,5°, λ = 236,6°),
Áîóëäåð (BOU, ϕ = 40,1°, λ = 254,8°), Ôðåäå-
ð³êñáóðã (FRD, ϕ = 38,2°, λ = 282,6°), Òàê-
ñîí (TUC, ϕ = 32,2°, λ = 249,2°), Òåîëîþêàí
(TEO, ϕ = 19,8°, λ = 260,8°). Åôåêò 20-ãî öèê-
ëó ïðîÿâèâñÿ â ðåã³îí³ ó çìåíøåíí³ àáñî-
ëþòíèõ çíà÷åíü â³ä�ºìíèõ BB

 
(T). Òàêå çìåí-

øåííÿ íàêëàëîñÿ íà ð³çêèé ñïàä BB
 
(T).

Îñîáëèâî äîáðå öå ïðîÿâèëîñÿ íà ìàãí³ò-
í³é îáñåðâàòîð³¿ Ôðåäåð³êñáóðã, ÿêà ðîç-
òàøîâàíà áëèçüêî äî àòëàíòè÷íîãî â³ä�ºì-
íîãî ôîêóñà BB [Îðëîâ è äð., 1968]. Çá³ëü-
øåííÿ àìïë³òóäè âàð³àö³é íà ïðèåêâàòî-
ð³àëüí³é ìåêñèêàíñüê³é îáñåðâàòîð³¿ Òåî-
ëîþêàí íàé³ìîâ³ðí³øå ìîæíà ïîÿñíèòè
âïëèâîì åêâàòîð³àëüíîãî ³îíîñôåðíîãî
åëåêòðîñòðóìåíÿ, ÿêèé òå÷å íà ñõ³ä. Òà-
êèé ñàìèé åôåêò, àëå ïðîòèëåæíîãî çíà-
êà çàô³êñîâàíî íà ïðèåêâàòîð³àëüí³é îá-
ñåðâàòîð³¿ TAN.

Íà ðèñ. 8, à ïîêàçàíî BB
 
(T) íà øèðîò-

íîìó ëàíöþæêó ºâðîïåéñüêèõ îáñåðâà-
òîð³é Ñîäàíêþëÿ (SOD, ϕ = 67°), Ëåðâèê
(LER, ϕ = 60° ) , Åñêàäàëåìüþ³ð (ESK, ϕ =

= 55°), Í³ìåê (NGK, ϕ = 52°), Ëüâ³â (LVV ,
ϕ = 49°) ³ Ëàêó¿ëà (AQU, ϕ = 41°). Ëåãêî ïî-
áà÷èòè, ùî ³ç çìåíøåííÿì øèðîòè åôåêò
âïëèâó ñîíÿ÷íî¿ àêòèâíîñò³ íà BB

 
(T ) ó

20-ìó öèêë³ çìåíøóºòüñÿ â ñåðåäí³õ øè-
ðîòàõ ³ íå âèä³ëÿºòüñÿ � ó íèçüêèõ (AQU).

Íà ðèñ. 8, á ïîêàçàíî BB
 
(T ) íà îáñåð-

âàòîð³ÿõ ²ðêóòñüê (IRT, ϕ = 52°, λ = 104°),
Øåøàíü (SSH, ϕ = 31°, λ = 121°) ³ Êàçàíü
(KZN, ϕ = 56°, λ = 49°). Åôåêò 20-ãî ñîíÿ÷-
íîãî öèêëó ìàº íàéá³ëüøó àìïë³òóäó íà
îáñåðâàòîð³¿ IRT, âîíà äîð³âíþº íóëþ íà
îáñåðâàòîð³¿ KZN . Ïîð³âíÿíÿ ðèñ. 5 ³ 8
ïîêàçàëî, ùî çíàêè åôåêòó 20-ãî öèêëó
â Àç³¿ òà ªâðîï³ ³ ó Ï³âí³÷í³é Àìåðèö³ ïðî-
òèëåæí³. Ìàêñèìàëüíà àìïë³òóäà åôåê-
òó 20-ãî öèêëó ñïîñòåð³ãàºòüñÿ íà ï³âí³÷-
íîìó ìàãí³òíîìó ïîëþñ³, çíàê åôåêòó çì³-

Ðèñ. 7. BB
 
(T) íà ìàãí³òíèõ îáñåðâàòîð³ÿõ ó Ï³â-

í³÷í³é Àìåðèö³ çà 1960�2010 ðð. Óìîâí³ ïî-
çíà÷åííÿ äèâ. íà ðèñ. 2.
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Íà ðèñ. 9 ïîêàçàíî êàðòó çì³í çíàêà
BB

 
(T) íà îáñåðâàòîð³ÿõ ñâ³òîâî¿ ñ³òêè. Á³-

ëÿ íàçâè îáñåðâàòîð³¿ íàíåñåíî ÷îòèðè
çíàêè çì³í BB

 
(T ) íà í³é: ïåðøèé çë³âà

� çíàê BB
 
(T) ó 19-ìó öèêë³ ñîíÿ÷íî¿ àê-

òèâíîñò³; äðóãèé çë³âà � BB
 
(T ) ó 20-ìó

öèêë³; òðåò³é ñïðàâà � çíàê BB
 
(T) ó 21-ìó

öèêë³; ÷åòâåðòèé ñïðàâà � õàðàêòåð çì³í
BB

 
(T ) â³ä 21-ãî öèêëó äî òåïåð³øíüîãî

÷àñó.
Âèä³ëåíî ðåã³îíè ç ïîçèòèâíèì, íåãà-

òèâíèì àáî íóëüîâèì åôåêòîì 20-ãî öèê-
ëó (íà ðèñ.9 ïîêàçàíî æèðíèìè ë³í³ÿìè).
Ââàæàºìî åôåêò ïîçèòèâíèì, ÿêùî ïðè
BB

 
(T) > 0 àáñîëþòí³ çíà÷åííÿ çðîñòàþòü,

à ïðè BB
 
(T) < 0 � çìåíøóþòüñÿ. Åôåêò

íåãàòèâíèé, ÿêùî äî ïî÷àòêó 20-ãî öèêëó
ïðè BB

 
(T) > 0 àáñîëþòí³ çíà÷åííÿ çìåí-

øóòüñÿ, à ïðè BB
 
(T) < 0 � çá³ëüøóþòüñÿ.

Ïîçèòèâíèé åôåêò ñïîñòåð³ãàëè ó ðà-
éîí³ ï³âí³÷íîãî ìàãí³òíîãî (íàéá³ëüøèé íà
BLC, FCC) òà ãåîìàãí³òíîãî ïîëþñ³â (THU,
RES, MBC). Ó ðåã³îí³ Çàõ³äíî¿ ªâðîïè ïî-
çèòèâíèé åôåêò ñïîñòåð³ãàëè äî ë³í³¿, ùî
ñïîëó÷àº îáñåðâàòîð³¿ HIS, MOS, LVV , KOI.
Íà âñ³é òåðèòîð³¿ Ï³âí³÷íî¿ Àìåðèêè åôåêò
ïîçèòèâíèé. ²ç çìåíøåííÿì øèðîòè îá-
ñåðâàòîð³¿ àìïë³òóäà åôåêòó ó Ï³âí³÷í³é
ï³âêóë³ Çåìë³ çìåíøóºòüñÿ.

Íåãàòèâíèé åôåêò áà÷èìî íà òåðèòîð³¿
âñ³º¿ Àç³¿ â³ä ë³í³¿ , ùî ñïîëó÷àº îáñåðâà-
òîð³¿ DIK , SVD, ASH, TAN , äî ë³í³¿ YAK ,
MMB , GUA , TOO, PMG. Åôåêò íå çàô³ê-
ñîâàíî ó Ñõ³äí³é ªâðîï³, íà îáñåðâàòîð³-
ÿõ àâðîðàëüíî¿ çîíè (HIS, DIK , TIK , CWE,
BRW, CMO) ó Àôðèö³, ó Ï³âäåíí³é Àìå-
ðèö³ (îêð³ì FUQ) , íà îñòð³âíèõ îáñåðâà-
òîð³ÿõ Òèõîãî îêåàíó, ó ñõ³äí³é ÷àñòèí³
Àâñòðàë³¿, ó Íîâ³é Çåëàíä³¿ , â Àíòàðêòè-
ä³. Ñë³ä âèîêðåìèòè íèçüêîøèðîòíèé ðå-
ã³îí, äå ðîçòàøîâàí³ ìàãí³òí³ îáñåðâàòîð³¿
Ñàí Ì³ãåëü (SMG), Ñàí Õóàí (SJG) òà Ôóêó-
ºíà (FUQ) (íà ðèñ.9 ïîêàçàíî æèðíîþ ë³-
í³ºþ). Ó öüîìó ðåã³îí³ çíàõîäèòüñÿ ôîêóñ
íåãàòèâíîãî Àòëàíòè÷íîãî âèõîðà [Îðëîâ
è äð., 1968], îáñåðâàòîð³¿ ô³êñóþòü íåãà-
òèâíèé åôåêò ó BB

 
(T) çà çìåíøåííÿ ñî-

íÿ÷íî¿ àêòèâíîñò³ ó 20-ìó öèêë³.
Îáãîâîðåííÿ. Ìàãí³òîñôåðí³ òà ³îíî-

ñôåðí³ ñòðóìè ãåíåðóþòü ìàãí³òí³ âàð³à-

Ðèñ. 8. BB
 
(T) çà 1952�2010 ðð. íà ìàãí³òíèõ

îáñåðâàòîð³ÿõ ªâðîïè (à) ³ íà äåÿêèõ îáñåð-
âàòîð³ÿõ Àç³¿ çà 1880�2006 ðð. (á). Óìîâí³ ïî-
çíà÷åííÿ äèâ. íà ðèñ. 2.

íþºòüñÿ â³ä îäíîãî ðåã³îíó äî ³íøîãî íà
äîâãîòàõ 60° (KZN ) ³ 150°�180° (CWE,
BRW).
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ö³¿, ùî íàêëàäàþòüñÿ íà ãîëîâíå ãåîìàã-
í³òíå ïîëå ³ çì³íþþòü éîãî. Ê³ëüöåâèé ìàã-
í³òîñôåðíèé ñòðóì òå÷å äàëåêî â³ä Çåìë³
³ ãåíåðóº îäíîð³äíå ïîëå, ÿêå çìåíøóº ãî-
ëîâíå ïîëå íà âñ³é Çåìë³. Öå â³äîáðàæà-
ºòüñÿ ó çìåíøåíí³ ãîðèçîíòàëüíî¿ ñêëàäî-
âî¿ íà åêâàòîð³ ³ âåðòèêàëüíî¿ � íà ïîëþ-
ñàõ óíàñë³äîê ñôåðè÷íîñò³ Çåìë³. Ó ðåã³-
îíàõ, äå BB

 
(T) > 0, âåëè÷èíà ïîëÿ çìåí-

øèòüñÿ, òàì, äå BB
 
(T) < 0, àáñîëþòíà âå-

ëè÷èíà éîãî çá³ëüøèòüñÿ. Òàêîãî ñàìîãî
çíàêà áóäå âàð³àö³ÿ â³ä ñòðóìó, ÿêèé òå÷å
âïîïåðåê õâîñòà ìàãí³òîñôåðè íà í³÷í³é
ñòîðîí³ Çåìë³. Ñòðóìè íà äåíí³é ñòîðîí³
ìàãí³òîïàóçè òå÷óòü íà ñõ³ä ³ ãåíåðóþòü
äîäàòí³ çà çíàêîì âàð³àö³¿, ÿê³ ìàþòü íàé-
á³ëüøó àìïë³òóäó ó íèçüêèõ øèðîòàõ. ²îíî-
ñôåðí³ ñõ³äíèé òà çàõ³äíèé àâðîðàëüí³
åëåêòðîñòðóìåí³ òå÷óòü íà âèñîòàõ áëèçü-
êî 100 êì, òîìó ¿õ âïëèâ íà ãîëîâíå ïîëå
º ëîêàëüí³øèì. Àâðîðàëüíèé ñõ³äíèé ³ çà-
õ³äíèé åëåêòðîñòðóìåí³ òå÷óòü ó ïðîòè-
ëåæíèõ íàïðÿìêàõ, àëå îñê³ëüêè çàõ³äíèé

åëåêòðîñòðóì³íü ³íòåíñèâí³øèé çà ñõ³ä-
íèé, ñóìàðíèé äîáîâèé åôåêò ¿õ ïîë³â áó-
äå òàêîãî ñàìîãî çíàêà, ÿê ³ â³ä çàõ³äíîãî
åëåêòðîñòðóìåíÿ. Çâîðîòí³ ñòðóìè ðîçò³-
êàííÿ â³ä àâðîðàëüíèõ åëåêòðîñòðóìåí³â
ó ñåðåäí³ ³ íèçüê³ øèðîòè çàâæäè ñëàáø³
çà àâðîðàëüí³, òîìó ³ åôåêò â³ä íèõ ìåí-
øèé. Ïîòóæíèé åêâàòîð³àëüíèé åëåêòðî-
ñòðóì³íü, ÿêèé òå÷å íà øèðîòàõ ±15° íà
ñõ³ä, ãåíåðóº âàð³àö³þ, ïðîòèëåæíó çà çíà-
êîì âàð³àö³¿ â³ä ê³ëüöåâîãî ìàãí³òîñôåð-
íîãî ñòðóìó, îñê³ëüêè ñòðóì òå÷å íà âè-
ñîò³ ∼100 êì ³ âåëè÷èíà âàð³àö³¿ â³ä íüî-
ãî íà Çåìë³ ñï³âì³ðíà ç âàð³àö³ºþ â³ä ê³ëü-
öåâîãî ñòðóìó. Îòæå, ³ ñóìàðíà âàð³àö³ÿ
â³ä ê³ëüöåâîãî ìàãí³òîñôåðíîãî ñòðóìó ³
åêâàòîð³àëüíîãî ³îíîñôåðíîãî ñòðóìó òà
ñòðóìó íà ìàãí³òîïàóç³ áëèçüêà äî íóëÿ
íà îáñåðâàòîð³ÿõ, ðîçì³ùåíèõ áëèçüêî äî
ãåîìàãí³òíîãî åêâàòîðà, ùî ³ ñïîñòåð³ãàº-
ìî. Îäíàê çà çìåíøåííÿ ñîíÿ÷íî¿ ³ ãåîìàã-
í³òíî¿ àêòèâíîñòåé ñòðóìè íà ìàãí³òîïàó-
ç³ ìàë³, òîìó åêâàòîð³àëüíèé ³îíîñôåðíèé

Ðèñ. 9. Êàðòà çì³í çíàêà BB
 
(T) íà îáñåðâàòîð³ÿõ ñâ³òîâî¿ ñ³òêè ó 19�24-ìó öèêëàõ ñîíÿ÷-

íî¿ àêòèâíîñò³. Ïîçíà÷åííÿ: �+� � íàïðóæåí³ñòü ïîëÿ çðîñòàº ïðè BB
 
(T) > 0 àáî ñïàä ñïî-

â³ëüíþºòüñÿ ïðè BB
 
(T) < 0; ��� � íàïðóæåí³ñòü ïîëÿ ñïàäàº ïðè BB

 
(T) > 0 àáî ñïàä ïðè-

ñêîðþºòüñÿ ïðè BB
 
(T) < 0; �>� � BB

 
(T) çá³ëüøóºòüñÿ çà àáñîëþòíîþ âåëè÷èíîþ ï³ñëÿ 21-ãî

öèêëó; �<� � BB
 
(T) çìåíøóºòüñÿ çà àáñîëþòíîþ âåëè÷èíîþ ï³ñëÿ 21-ãî öèêëó; �n� � BB

 
(T)

íå çì³íþºòüñÿ çà àáñîëþòíîþ âåëè÷èíîþ ï³ñëÿ 21-ãî öèêëó; �∼� � BB
 
(T) çì³íþºòüñÿ çà àáñî-

ëþòíîþ âåëè÷èíîþ; �?� � äàíèõ BB
 
(T) íåìàº; �0� � åôåêò 20-ãî öèêëó íå ñïîñòåð³ãàºòüñÿ.
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åëåêòðîñòðóì³íü äàº âíåñîê ó BB
 
(T), ùî

³ çàô³êñîâàíî íà îáñåðâàòîð³ÿõ TEO ³ TAN.
Íà îáñåðâàòîð³ÿõ, ðîçòàøîâàíèõ á³ëÿ

ãåîìàãí³òíîãî åêâàòîðà (Àôðèêà, Ï³âäåí-
íà Àìåðèêà), åôåêò çìåíøåííÿ ñîíÿ÷íî¿
àêòèâíîñò³ ó 20-ìó öèêë³ íå â³äîáðàçèâ-
ñÿ. Î÷åâèäíî, öå ðåçóëüòàò íàêëàäàííÿ âà-
ð³àö³é â³ä ïðîòèëåæíî íàïðÿìëåíèõ ê³ëü-
öåâîãî ìàãí³òîñôåðíîãî ñòðóìó òà ñòðóì³â
íà ìàãí³òîïàóç³ ³ åêâàòîð³àëüíîãî åëåêò-
ðîäæåòó. Ó Çàõ³äí³é ªâðîï³ òà Ï³âí³÷í³é
Àìåðèö³ åôåêò 20-ãî öèêëó ïîçèòèâíèé ³
ìàêñèìàëüíèé ó ïîëÿðí³é øàïö³, â ðåã³-
îí³ ìàãí³òíîãî òà ãåîìàãí³òíîãî ïîëþñ³â,
äå òå÷å ïîëÿðíèé ³îíîñôåðíèé åëåêòðî-
ñòðóì³íü [Ñóìàðóê è äð., 1992]. Åôåêò çìåí-
øóºòüñÿ ç³ çìåíøåííÿì øèðîòè ì³ñöÿ ñïî-
ñòåðåæåííÿ. Çìåíøåííÿ ãåîìàãí³òíî¿ àê-
òèâíîñò³ â 20-ìó öèêë³ ñîíÿ÷íî¿ àêòèâíî-
ñò³ â³äáèëîñÿ ó çìåíøåíí³ ê³ëüêîñò³ ãåî-
ìàãí³òíèõ áóð òà ¿õ àìïë³òóä. Ï³ä ÷àñ ìàã-
í³òíèõ áóð âàð³àö³ÿ ãåîìàãí³òíîãî ïîëÿ º
â³ä�ºìíîþ, òîìó çìåíøåííÿ àêòèâíîñò³ çó-
ìîâèëî çðîñòàííÿ ñåðåäíüîð³÷íèõ çíà÷åíü
ïîëÿ, òîáòî ïîçèòèâí³ BB

 
(T), àáî çìåíøåí-

íÿ âåëè÷èíè íåãàòèâíèõ BB
 
(T). Îäíàê òà-

êèé ñöåíàð³é íå ìîæå ïîÿñíèòè íóëüî-
âîãî åôåêòó ó Ñõ³äí³é ªâðîï³. Íàé³ìîâ³ð-
í³øå, öåé ðåã³îí çàçíàº çíà÷íîãî âïëèâó
âíóòð³øí³õ ðåã³îíàëüíèõ ³íäóêö³éíèõ äæå-
ðåë, ÿêèé ï³äñèëþºòüñÿ â Àç³éñüêîìó ðå-
ã³îí³ òà ðåã³îí³ ²íä³éñüêîãî îêåàíó, äå ñïî-
ñòåð³ãàþòüñÿ çì³íà çíàêà åôåêòó ³ ìàêñè-
ìàëüíà àìïë³òóäà åôåêòó (îáñåðâàòîð³ÿ ²ð-
êóòñüê). Åôåêò 20-ãî öèêëó íå çàô³êñîâà-
íî íà îáñåðâàòîð³ÿõ â Àíòàðêòèä³ (êð³ì
DRW, ùî ðîçì³ùåíà ïîáëèçó ï³âäåííîãî
ìàãí³òíîãî ïîëþñà) òà íà îáñåðâàòîð³ÿõ,
ðîçòàøîâàíèõ íà îñòðîâàõ (API, PMG, PPT,
HON, EYR, ORC). Ìîæíà ïðèïóñòèòè, ùî
îáñåðâàòîð³¿, ÿê³ ðîçì³ùåí³ íà îñòðîâàõ,

çàçíàþòü çíà÷íîãî âïëèâó ³íäóêö³éíèõ
ñòðóì³â, ãåíåðîâàíèõ çì³ííèì ìàãí³òíèì
ïîëåì â îêåàíñüêèõ ïðîâ³äíèõ òå÷³ÿõ [Ry-
skin, 2009].

Îäåðæàí³ ðåçóëüòàòè ÿê³ñíî óçãîäæó-
þòüñÿ ç âèñíîâêàìè, çðîáëåíèìè Ì. ². Îð-
ëþêîì ³ ñï³âàâòîðàìè [Îðëþê òà ³í., 2016,
2017].

Âèñíîâêè. Ð³çêå çìåíøåííÿ ñîíÿ÷íî¿ ³,
â³äïîâ³äíî, ãåîìàãí³òíî¿ àêòèâíîñò³ ó 20-ìó
öèêë³ â³äáèëîñÿ ó òàêîìó ñàìîìó ð³çêî-
ìó çìåíøåíí³ ÂÂ ãåîìàãí³òíîãî ïîëÿ. Íà
êîíòèíåíòàëüíèõ ìàãí³òíèõ îáñåðâàòîð³-
ÿõ ó Ï³âí³÷í³é ï³âêóë³ Çåìë³ (ªâðîïà ³ Àìå-
ðèêà) åôåêò áóâ ïîçèòèâíèé ³ ìàâ íàé-
á³ëüøó àìïë³òóäó íà îáñåðâàòîð³ÿõ ó ðå-
ã³îí³ ìàãí³òíîãî ³ ãåîìàãí³òíîãî ïîëþñ³â.
Àìïë³òóäà åôåêòó çìåíøóâàëàñü ³ç çìåí-
øåííÿì øèðîòè îáñåðâàòîð³¿. Â Àç³¿ åôåêò
áóâ íåãàòèâíèì, àìïë³òóäà éîãî áóëà íàé-
á³ëüøîþ íà îáñåðâàòîð³¿ ²ðêóòñüê. Çì³íà
çíàêà åôåêòó â³äáóëàñÿ íà äîâãîòàõ 60°
(KZN) òà 150°�180° (CWE, BRW).

Íà îáñåðâàòîð³ÿõ â Àôðèö³ ³ Ï³âäåíí³é
Àìåðèö³ åôåêò íå ñïîñòåð³ãàëè. Íàé³ìî-
â³ðí³øå, öå ðåçóëüòàò íàêëàäàííÿ âàð³à-
ö³é â³ä âíóòð³øí³õ ³ çîâí³øí³õ äæåðåë, ÿê³
ãåíåðóþòü âàð³àö³¿ ïðîòèëåæíèõ çíàê³â,
à òàêîæ áëèçüêîñò³ îáñåðâàòîð³é äî ãåî-
ìàãí³òíîãî åêâàòîðà, äå òå÷å åêâàòîð³àëü-
íèé ³îíîñôåðíèé åëåêòðîñòðóì³íü.

Ó Ï³âäåíí³é ï³âêóë³ Çåìë³ á³ëüø³ñòü îá-
ñåðâàòîð³é ðîçì³ùåí³ ó ïðèáåðåæíèõ ðå-
ã³îíàõ àáî íà îñòðîâàõ. Íà öèõ îáñåðâà-
òîð³ÿõ åôåêò íå ñïîñòåð³ãàëè. Î÷åâèäíî,
ìàãí³òíå ïîëå â³ä ³íäóêö³éíèõ ñòðóì³â â
îêåàíñüêèõ òå÷³ÿõ êîìïåíñóâàëî ïîëå â³ä
çîâí³øí³õ äæåðåë.

Â Àíòàðêòèä³ åôåêò ñïîñòåð³ãàëè ò³ëü-
êè â ðåã³îí³, äå çíàõîäèòüñÿ ï³âäåííèé ìàã-
í³òíèé ïîëþñ (îáñåðâàòîð³ÿ DRW).
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Peculiarities of the geomagnetic field secular
variations at the 20th solar activity cycle

T. P. Sumaruk, P. V. Sumaruk, 2018

The decrease of solar and, correspondingly, geomagnetic activities at the 20th cy-
cle has reflected on the secular variations of the geomagnetic field. On the continen-
tal magnetic observatories of the Earth north hemisphere (Europe and North America)
the effect was positive and maximal amplitude was observed at the region of geomag-
netic and magnetic poles. If the latitudes of the observatories diminishes amplitude of
the effect also decreased and was about zero at the latitudes less 45°. At the Asia, the
effect was negative and its maximal amplitude was observed at the observatory IRT.
The sign of the effect changes at longitudes 60° (observatory KZN) and 150°�180°
(observatory CWE, BRW). At the african and south America observatories the effect
was not observed. The most probably, it was result of total variations from external and
internal sources and the nearness of observatories to the geomagnetic equator. At Earth�s
south hemisphere, the most of the observatories are costal or are placed on the is-
lands. The effect was not observed at these observatories. Maybe the induction current
of ocean flows compensates the external variations. At the Antarctic continent the lit-
tle amplitude effect was observed at the south magnetic pole region (DRV).
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and ionospheric sources.
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