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Î âëèÿíèè êîðîíû íà ðàñïðåäåëåíèå ãàëàêòè÷åñêèõ
êîñìè÷åñêèõ ëó÷åé  ïðè îòñóòñòâèè èõ âçàèìîäåéñòâèÿ
ñ ìåæçâåçäíîé ñðåäîé

Ðàññìàòðèâàþòñÿ äâå çàäà÷è ñòàöèîíàðíîé ìîäóëÿöèè ãàëàê òè ÷åñ -
êèõ êîñìè÷åñêèõ ëó÷åé (ÃÊË) â çàêðûòîé ìîäåëè ãåëèîñôåðû. Ïðè
ýòîì ãåëèîñôåðà ðàññìàòðèâàåòñÿ êàê ñôåðè÷åñêè-ñèììåòðè÷íàÿ
ñðå äà, êîòîðàÿ îãðàíè÷åíà ãåëèîïàóçîé, à ÃÊË ðàñïðîñòðàíÿþòñÿ îò 
íåå äî ñôåðè÷åñêè-ñèììåòðè÷íîé îòíîñèòåëüíî Ñîëíöà îáëàñòè (êî -
ðîíû). Ðàññåÿíèå ÃÊË â îáëàñòè âíå êîðîíû õàðàêòåðèçóåòñÿ ïî -
ñòîÿí íûì êîýôôèöèåíòîì äèôôóçèè. Ñêîðîñòü ñîëíå÷íîãî âåòðà
òàêæå íå èçìåíÿåòñÿ â ýòîé îáëàñòè. Â ïåðâîé çàäà÷å ýòîé ðàáîòû
ÃÊË âñëåäñòâèå âçàèìîäåéñòâèÿ ñ âåùåñòâîì êîðîíû ïîãëîùàþòñÿ
íà ãðàíèöå êîðîíû. Âî âòîðîé ÃÊË óïðóãî ðàññåèâàþòñÿ íà ìàãíèò -
íûõ ïîëÿõ êîðîíû. Â ðåçóëüòàòå ðåøåíèÿ ýòèõ çàäà÷ ïîêàçàíî, ÷òî
âëè ÿíèå êîðîíû íà ìîäóëÿöèþ ÃÊË ïðîÿâëÿåòñÿ òîëüêî â îãðàíè ÷åí -
íîé îáëàñòè îêðåñòíîñòè Ñîëíöà.

ÏÐÎ ÂÏËÈÂ ÊÎÐÎÍÈ ÍÀ ÐÎÇÏÎÄ²Ë ÃÀËÀÊÒÈ×ÍÈÕ ÊÎÑÌ²× -
ÍÈÕ ÏÐÎÌÅÍ²Â ÏÐÈ Â²ÄÑÓÒÍÎÑÒ² ¯ÕÍÜÎ¯ ÂÇÀªÌÎÄ²¯ Ç Ì²Æ -
ÇÎÐßÍÈÌ ÑÅÐÅÄÎÂÈÙÅÌ, Êîëåñíèê Þ. Ë., Øàõîâ Á. Î. — Ðîç -
ãëÿäàþòüñÿ äâ³ çàäà÷³ ñòàö³îíàðíî¿ ìîäóëÿö³¿ ãàëàêòè÷íèõ êîñì³÷íèõ
ïðîìåí³â (ÃÊÏ) ó çàêðèò³é ìîäåë³ ãåë³îñôåðè. Ïðè öüîìó ãåë³îñôåðà
ðîçãëÿäàºòüñÿ ÿê ñôåðè÷íî-ñèìåò ðè÷íå ñåðåäîâèùå, îáìåæåíå ãåë³î -
ïàóçîþ, à ÃÊÏ ïî øèðþþòüñÿ â³ä íå¿ äî ñôåðè÷íî-ñèìåòðè÷íî¿ â³äíîñ -
íî Ñîíöÿ îá ëàñ ò³ (êîðîíè). Ðîç ñ³þâàííÿ ÃÊÏ â îáëàñò³ ïîçà êîðîíîþ
õàðàêòå ðè çó ºòü ñÿ ïîñ ò³éíèì êîåô³ö³ºíòîì äèôóç³¿. Øâèäê³ñòü ñî -
íÿ÷ íîãî â³òðó òà êîæ íå çì³íþ º òüñÿ â ö³é îáëàñò³. Ó ïåðø³é çàäà÷³
ö³º¿ ðîáîòè ÃÊÏ âíàñë³äîê âçà ºìîä³¿ ç ðå÷îâèíîþ êîðîíè ïîãëèíàþòü -
ñÿ íà ìåæ³ êîðî íè.Ó äðóã³é ÃÊÏ ïðóæíî ðîçñ³þþòüñÿ íà ìàãí³òíèõ
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ïîëÿõ êîðîíè. Ó ðåçóëüòàò³ ðîçâ'ÿçóâàííÿ öèõ çàäà÷ ïîêàçàíî, ùî
âïëèâ êîðîíè íà ìîäóëÿö³þ ÃÊÏ ïðîÿâëÿ ºòüñÿ ò³ëüêè â îáìåæåí³é îá -
ëàñ ò³ îêîëèö³ Ñîíöÿ.

ON CORONAL INFLUENCE FOR GCR DISTRIBUTION IN THE AB -
SENCE OF ITS INTERACTION WITH THE INTERSTELLAR MEDIUM,
by Kolesnyk Yu. L., Shakhov B. A. — Two prob lems of sta tion ary ga lac tic
cos mic ray (GCR) mod u la tion in closed heliospheric model are con sid ered. 
In so do ing the heliosphere is seen as a spher i cally-sym met ri cal me dium re -
stricted by heliopause and the GCR are con sid ered as propagating from it
to a re gion which is sphe r i cally-sym met ri cal with re spect to the Sun (co -
rona). The GCR scat ter ing be yond co ro nal re gion is characterized by the
con stant dif fu sion co ef fi cient. The so lar wind ve loc ity does not change in
this re gion also. In the first prob lem of the pa per, the GCR are ab sorbed on
the co rona bor der due to the in ter ac tion with co ro nal sub stance. In the sec -
ond prob lem, the GCR are elas ti cally scattered by the co rona mag netic
fields. It is shown that co ro nal in flu ence on the GCR mod u la tion man i fests
it self only in some re stricted re gion near the Sun.

Ñòàâøàÿ óæå êëàññè÷åñêîé òåîðèÿ ìîäóëÿöèè ãàëàêòè÷åñêèõ êîñìè -
÷åñêèõ ëó÷åé (ÃÊË) òåì íå ìåíåå âûçûâàåò èíòåðåñ ïðè ðåøåíèè
íåêîòîðûõ çàäà÷. Ñðåäè íèõ: à) çàäà÷à ðàñïðîñòðàíåíèÿ ÃÊË â ýïîõó
ìîëîäîãî Ñîëíöà, êîã äà ïàðàìåòðû ãåëèîñôåðû áûëè ñóùåñòâåííî
èíûìè êàê ïî âåëè÷èíå è õàðàêòåðó ôóíêöèîíàëüíîé çàâèñèìîñòè
êîýô ôèöèåíòà äèôôó çèè ÃÊË, òàê è ïî ñêîðîñòè ñîëíå÷íîãî âåòðà îò
ðàññòîÿíèÿ äî Ñîëíöà [6]; á) çàäà÷à ðàñïðåäåëåíèÿ ÃÊË ñ ó÷åòîì âëè -
ÿíèÿ ñêîðîñòíûõ ïîòîêîâ îò êî ðîíàëüíûõ äûð; â) ïðîáëåìà ñëîæíîé
ñòðóêòóðû ãåëèîñôåðû. 

Ðàññìîòðèì äâå çàäà÷è ìîäóëÿöèè ãàëàêòè÷åñêèõ êîñìè÷åñêèõ
ëó ÷åé â çàêðûòîé ìîäåëè ãåëèîñôåðû, îãðàíè÷åííîé ãåëèîïàóçîé, íà
ãðàíèöå êîòîðîé çàäàåòñÿ ñòàöèîíàðíûé ñïåêòð ÃÊË N pg ( ). Â îáîèõ
çàäà÷àõ ÃÊË ðàñïðîñòðàíÿþòñÿ äî ãðàíèöû êîðîíû rs  ñ ïîñòîÿííûìè
êîýôôèöèåíòîì äèôôóçèè k è ñêîðîñòüþ ñîëíå÷íîãî âåòðà u (ðèñ. 1).
Íî â ïåðâîé ÃÊË âñëåäñòâèå âçàèìîäåéñòâèÿ ñ âåùåñòâîì êîðîíû
Cîëí öà ïîãëîùàþòñÿ íà ãðàíèöå êîðîíû (íàïðèìåð, â ðåçóëüòàòå

Ðèñ. 1. Ê ïîñòàíîâêå çàäà÷ ðàñïðîñòðàíåíèÿ
ÃÊË â çàêðûòîé îá ëàñòè ãåëèî ñôåðû ïðè
ïîñòîÿííûõ çíà÷åíèÿõ ñêîðîñòè ñîëíå÷íîãî
âåòðà è êîýôôèöèåíòà äèôôóçèè: çàäà÷à 1 —
ó÷èòûâàåòñÿ îáëàñòü êîðîíû, îò ãðà íè öû êî -
òîðîé ÃÊË íà÷èíàþò âçàèìî äåéñò âî âàòü ñ
ïëàçìîé êîðîíû; çàäà÷à 2 — ó÷èòû âà åò ñÿ îá -
ëàñòü êîðîíû, îò ãðàíèöû êîòîðîé ÃÊË óï -
ðóãî îòòàëêèâàþòñÿ; çàäà÷à 3 — íå ó÷è òû -
âàåòñÿ îáëàñòü êîðîíû, ïðè ýòîì êîëè ÷åñòâî
÷àñòèö âîçëå Ñîëíöà îãðàíè÷åííî



áîëüøèõ ýíåðãåòè÷åñêèõ ïîòåðü), ò. å. â îáëàñòè êîðîíû ÃÊË îòñóòñò -
âó þò. À âî âòîðîé ÃÊË óïðóãî ðàññåèâàþòñÿ íà ìàãíèòíûõ ïîëÿõ êî -
ðî íû (ìîäåëü ìàãíèòíîãî çåðêàëà íà ãðàíèöå êîðîíû), ÷òî îçíà÷àåò,
÷òî ïîòîê ÃÊË íà ãðàíèöå êîðîíû rs  ðàâåí íóëþ. 

Òàêèì îáðàçîì, äëÿ ïåðâîé è âòîðîé çàäà÷è ìû ñ÷èòàåì, ÷òî â äèà -
ïà çîíå îò íóëÿ äî rs  ÃÊË íåò. Íà ãðàíèöå ìîäóëÿöèè ÃÊË — â ãå ëèî -
ñôåðå (rg ) — êîíöåíò ðà öèÿ ÃÊË N g  â îáîèõ ñëó÷àÿõ çàäàåòñÿ â âèäå
ñòå ïåííîãî ñïåêòðà ïî ïîë íîé ýíåðãèè ÷àñòèöû [12]: N Eg ( ) µ E - g . Åñ -

ëè âìåñòî E èñïîëü çî âàòü èìïóëüñ p ÷àñòèöû, òî N g  ìîæíî áóäåò çà -
äàòü â ñëåäóþùåì âèäå [4]:
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ãäå p — èìïóëüñ ÷àñòèöû, m0  — ìàññà ïîêîÿ ÷àñòèöû, c — ñêîðîñòü
ñâå òà â âàêóóìå,  g — ñïåêòðàëüíûé èíäåêñ. Â íàøåé ðàáîòå ìû èñ -
ïîëü çó åì çíà÷åíèå g = 2.7 [8].

Êàê èçâåñòíî, îñíîâíûì óðàâíåíèåì òåîðèè ìîäóëÿöèè ÃÊË ñîë -
íå÷ íûì âåòðîì ÿâëÿåòñÿ êîíâåêöèîííî-äèôôóçèîííîå óðàâíåíèå.
Ìû âîñïîëüçóåìñÿ ýòèì óðàâíåíèåì äëÿ ñòàöèî íàð íî ãî ñôåðè ÷åñ êè-
 ñèì ìåòðè÷íîãî ñëó÷àÿ â ôîðìå Äîëãèíîâà è Òîï òû ãèíà [3, 5, 11]:
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ãäå N r p( , ) — ôàçîâàÿ ïëîòíîñòü ÃÊË, r — ðàññòîÿíèå îò Ñîëíöà äî
÷àñ òèöû, k( , )r p  — êîåôôèöèåíò äèôôóçèè ÃÊË â ñîëíå÷íîì âåòðå, u
— ñêîðîñòü ñîëíå÷íîãî âåòðà. 

Ðåøåíèå (2) ïðè ïîñòîÿííûõ u è k( , )r p  èìååò õîðîøî èçâåñòíûé
âèä [3, 5]:

N x p A p F p x A p p x1 1 22 3 2 2 3 2( , ) ( ) ( / , ; ) ( ) ( / , ; )= × + ×Y .

Çäåñü F a b x( , ; ) — âûðîæäåííàÿ ãèïåðãåîìåòðè÷åñêàÿ ôóíêöèÿ èëè
ïåð âîå ëèíåéíî íåçàâèñèìîå ðåøåíèå âûðîæäåííîãî ãèïåðãåîìåò -
ðè÷åñ êî ãî óðàâíåíèÿ (2), Y( , ; )a b x  — ïñè-ôóíêöèÿ èëè âòîðîå ëèíåéíî
íå çà âè ñèìîå ðåøåíèå âûðîæäåííîãî ãèïåðãåîìåòðè÷åñêîãî óðàâíå -
íèÿ (2), x = ur / k — òàê íàçûâàåìûé ïàðàìåòð ìîäóëÿöèè ÃÊË. Êîýô -
ôè öè åíòû A p1 ( ) è A p2 ( ) îïðåäåëÿþòñÿ ãðàíè÷íûìè óñëîâèÿìè ñîîò -
âåò ñò âóþùåé çàäà÷è. 

1. Ìàòåìàòè÷åñêè ïåðâàÿ çàäà÷à èìååò ñëåäóþùèé âèä:

N x p A p F p x A p p x
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ãäå x urg g= / k, x ur x r rs s g s g= =/ /k .

34

Þ. Ë. ÊÎËÅÑÍÈÊ, Á. À. ØÀÕÎÂ



Åñëè ïðèìåíèòü ïðåîáðàçîâàíèÿ Ìåëëèíà [1, 2]: 
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Åñëè èñïîëüçîâàòü âòîðîå è òðåòüå ãðàíè÷íîå óñëîâèå ñèñòåìû (4), 
òî ýòà ñèñòåìà ïðèìåò ñëåäóþùèé âèä:

A s F s x A s s x N s

A s

g g g1 2

1
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× + × =
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F s x A s s xs s( / , ; ) ( ) ( / , ; ) ,2 3 2 2 3 2 02+ × =
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î Y

(6)

Ðåøàÿ ýòó ñèñòåìó óðàâíåíèé ñ ïîìîùüþ ìåòîäà Êðàìåðà, ïîëó -
÷èì
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ãäå D Y Y1 2 3 2 2 3 2 2 3 2 2 3 2= -F s x s x F s x s xg s s( / , ; ) ( / , ; ) ( / , ; ) ( / , ; g ) ÿâëÿåòñÿ
îï ðåäåëèòåëåì ìàòðèöû ñèñòåìû óðàâíåíèé (6).

2. Ðàññìîòðèì âòîðóþ çàäà÷ó, ãäå ïîòîê ÃÊË íà ãðàíèöå rs  êîðîíû

îò ñóò ñòâóåò. Ìàòåìàòè÷åñêè ýòà çàäà÷à èìååò ñëåäóþùèé âèä:
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Ïîñëå ïðèìåíåíèÿ ïðåîáðàçîâàíèÿ Ìåëëèíà ñèñòåìó (7) ìîæíî

ïåðåïèñàòü â òàêîì âèäå:
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Çäåñü áûëè èñïîëüçîâàíû ñâîéñòâà âûðîæäåííîé ãèïåðãåîìåò ðè÷åñ -
êîé ôóíêöèè:

d

dx
F a b x

a

b
F a b x( , , ) ( , , )= + +1 1 ,

(9)
d

dx
a b x a a b xY Y( , , ) ( , , )= - + +1 1 .

Ðåøàÿ ñèñòåìó óðàâíåíèé (8), ïîëó÷èì

[ ]$ ( , )
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( / , ; ) ( / , ; )N x p
N s

F s x T s x K
g

2

2

2 3 2 2 3 2= × + ×
D

Y , (10)

ãäå D2  ÿâëÿåòñÿ îïðåäåëèòåëåì ìàòðèöû ñèñòåìû óðàâíåíèé (8):

D Y2 2 3 2 2 3 2= × - ×T F s x K s xg g( / , ; ) ( / , ; ), (11)

ãäå 

T s x s xs s= + +Y Y( / , ; ) ( / , ; )2 3 2 2 2 3 1 3 ,

K F s x F s xs s= - +( / , ; ) ( / , ; )2 3 2 2 3 1 3 .

Òåïåðü èñïîëüçóåì îáðàòíîå ïðåîáðàçîâàíèå Ìåëëèíà:
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( , ) $ ( , )h
p

h
s

s

= -

- ¥

+ ¥

ò
1

2
. (12)

Óñëîâèå ñõîäèìîñòè èíòåãðàëà ïëîòíîñòè ýíåðãèè

p EN p dp2

0

+¥

ò ( )   < ¥

íàêëàäûâàåò íà ïàðàìåòð s òàêèå îãðàíè÷åíèÿ [5]:

Re äëÿ( )s < <3 1h , (13)

Re äëÿ( )s > >4 1h .
Êàê äåòàëüíî ïîêàçàíî â ðàáîòå [5], ïðè âçÿòèè èíòåãðàëà (12) äëÿ 

h >1 íóæíî ó÷åñòü ïîëþñà â òî÷êàõ s = g + 2 + 2n, à ïðè h  < 1 — ïîëþñà
â òî÷êàõ s m= -2  + 1. Ýòè ïîëþñà âîçíèêàþò â ðåçóëüòàòå N sg ( ). Â íà -
øåì æå ñëó÷àå íåîáõîäèìî ó÷åñòü åùå è ïîëþñà â òî÷êàõ ïðè D1  = 0
äëÿ ïåðâîé çàäà÷è è D2  = 0 äëÿ âòîðîé. 

Êàê âèäíî èç ðèñ. 2, äëÿ D1  = 0 è D2  = 0 ïîëþñà ñóùåñòâóþò òîëüêî
â îòðèöàòåëüíîé îáëàñòè. À ýòî îçíà÷àåò, ÷òî äëÿ âûñîêèõ ýíåðãèé
(h >1) ìû áóäåì ó÷èòûâàòü ïîëþñà â òî÷êàõ s = g + 2 + 2n. Òàê, äëÿ
áëèæàéøåãî ëåâîãî ïîëþñà (s = g + 2) âûïîëíÿåòñÿ óñëîâèå (13), à
çíà÷èò, îíî âûïîëíÿåòñÿ äëÿ îñòàëüíûõ ïîëþñîâ ýòîãî ýíåðãåòè -
÷åñêîãî äèàïàçîíà. Ïîñêîëüêó â (12) åñòü ìíîæèòåëü h- s , òî äëÿ î÷åíü
áîëüøèõ ýíåðãèé (h >>1) äîñòàòî÷íî îãðàíè÷èòüñÿ ÷ëåíîì ñ íóëåâûì
íîìåðîì (n = 0) ðÿäà. 

Òàê, äëÿ ïåðâîé çàäà÷è ïîëó÷èì

N x
s

F x1

1

1
1

2
2 2 3 2 2 2 3 2( , )

( )
( ( ) / , ; ) ( ( ) / , ;h

g
g g>> =

= +
+ × +

D
Y[ x s )-
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]- + × + × - +Y( ( ) / , ; ) ( ( ) / , ; ) ( )2 2 3 2 2 2 3 2 2g g h gx F x s , (14)

à äëÿ âòîðîé —

N x
s

F x T x K2

2

1
1

2
2 3 2 2 3 2( , )

( )
[ ( / , ; ) ( / , ; ) ]h

g
h>> =

= +
× + × ×

D
Y - +( )g 2 .(15)

Äëÿ íèçêèõ ýíåðãèé (h  < 1 ) íåîáõîäèìî ó÷åñòü íå òîëüêî ïîëþñà â
òî÷êàõ, êîòîðûå ïîðîæäåíû N sg ( ) (s m= - +2 1), íî è ïîëþñà ïðè D1  = 0
è D2  = 0, êîòîðûå ðàñïîëîæåíû â îòðèöàòåëüíîé îáëàñòè (ðèñ. 2). Äëÿ
áëèæàéøåãî ïðàâîãî ïîëþñà (s = 1) âûïîëíÿåòñÿ óñëîâèå (13), à çíà -
÷èò, îíî âûïîëíÿåòñÿ äëÿ îñòàëüíûõ ïîëþñîâ äèàïàçîíà h  < 1. Òàê êàê
çíà ÷åíèÿ âñåõ ïîëþñîâ, ðàñïîëîæåííûõ ëåâåå åäèíèöû, îòðèöà òåëü -
íû, òî äëÿ î÷åíü íèçêèõ ýíåðãèé (h  << 1) âåëè÷èíà h- s  â (12) áó äåò
ñòðå ìèòüñÿ ê íóëþ. À çíà÷èò, â ýòîì ñëó÷àå äîñòà òî÷ íî îãðàíè÷èòüñÿ
÷ëå íîì ñ íóëåâûì íîìåðîì (m = 0) ðÿäà, ò. å. ïðè s = 1.

Â ðåçóëüòàòå äëÿ ïåðâîé çàäà÷è ìû ïîëó÷èì

[N x
s

F x x s1

1

1
1

1
2 3 2 2 3 2( , )

( )
( / , ; ) ( / , ; )h<< =

=
× -

D
Y

]- × × -Y( / , ; ) ( / , ; )2 3 2 2 3 2 1x F x s h . (16)

Ñîîòâåòñòâåííî äëÿ âòîðîé çàäà÷è —

N x
s

F x T x K2

2

11
1

1
2 3 2 2 3 2( , )

( )
[ ( / , ; ) ( / , ; ) ]h h<< =

=
× + × -

D
Y . (17)

3. Òåïåðü ñðàâíèì ïîëó÷åííûå ðåøåíèÿ (14)—(17) ñ êëàññè÷åñêîé 
çà äà÷åé, êîòîðàÿ îïèñûâàåò ìîäóëÿöèþ ÃÊË â ãåëèîñôåðå ïðè îòñóò -
ñò âèè îáëàñòè êîðîíû (ðèñ. 1, òðåòüÿ çàäà÷à). Ðåøåíèå ýòîé çàäà÷è áû -
ëî ïîëó÷åíî â ðàáîòå [5] ïðè óñëîâèè, ÷òî ÃÊË ðàñïðîñòðàíÿþòñÿ ïî
âñåé îáëàñòè ãåëèîñôåðû ñ ïîñòîÿííûì êîýôôèöèåíòîì äèôôóçèè è
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Ðèñ. 2. Çíà÷åíèÿ îïðåäåëèòåëåé D1 è  D2. Ïîëþñà (àáñöèññû òî÷åê ïåðåñå÷åíèÿ êðèâûõ ñ
ãîðèçîíòàëüíîé îñüþ) ðàâíû: s = ... -6, -5.033, -4.5, -3, -1.5, -0.7, 0 è s = ... -7.5, -4.5, -3, -1.5,
-3, -1.5, -0.7 ñîîòâåòñòâåííî



ïðè ýòîì âîçëå Ñîëíöà èõ êîëè÷åñòâî îãðàíè÷åííî: N p( , )0 < ¥. Òàê,
äëÿ âûñîêèõ è íèçêèõ ýíåðãèé ýòî ðåøåíèå èìååò âèä

N x
F x

F xg

3
11

2 3 2

2 3 2
( , )

( / , ; )

( / , ; )
h h<< = - ,

(18)

N x
F x

F xg

3
21

2 2 3 2

2 2 3 2
( , )

( ( ) / , ; )

( ( ) / , ; )
( )h

g

g
h g>> =

+

+
- + . 

Ïðè ïîñòðîåíèè çàâèñèìîñòåé (16)—(18) çàäàíû ñëåäóþùèå ñðåä -
íèå ïàðàìåòðû ãåëèîñôåðû [7]: rg  = 100 a. e., rs  = 0.0051 a. e., u =
= 400 êì/ñ, k = 2 1018 2× m c/ . Ýíåðãèÿ çàðÿæåííûõ ÷àñòèö ïðè ïàðàìåòðå 
h >>1 ñîñòàâëÿåò 9.5 ÃeÂ (h  = 10) è âûøå, à ïðè ïàðàìåòðå h << 1 —
íèæå 943 MeÂ (h  = 0.1).

Íà ðèñ. 3 ïðèâåäåíû ðàñïðåäåëåíèÿ ÃÊË â ãåëèîñôåðå îò êî ðîíû
äî ãðàíèöû ãåëèîñôåðû. Âèäíî, ÷òî äëÿ âñåõ òðåõ çàäà÷ ýòè ðàñ ïðå -
äåëåíèÿ èäåí òè÷ íû êàê äëÿ ÷àñòèö âûñîêèõ ýíåðãèé, òàê è äëÿ ÷àñòèö
íèçêèõ ýíåðãèé. Òàêèì îáðàçîì, ìîæíî ñäåëàòü âûâîä, ÷òî êî ðî íà ïðè
ïîñòîÿííûõ ïàðàìåòðàõ ñîëíå÷íîãî âåòðà íèêàê íå âëèÿåò íà ìîäó -
ëÿöèþ ÃÊË â îáëàñòè âíå åå çîíû. Â ðàáîòå [6] ïî êàçàíî, ÷òî â ýïîõó
«ìîëîäîãî» Ñîëíöà åãî äèíàìî áûëî ñó ùåñò âåííî èíûì, ÷åì ñåé÷àñ.
À êàê èçâåñòíî [10], ëþáîå èçìåíåíèå ñîë íå÷ íîãî äèíàìî âûçûâàåò
èç ìåíåíèå ìåæïëàíåòíîãî ìàãíèòíîãî ïîëÿ è, êàê ñëåäñòâèå, ìîæåò
èçìåíèòüñÿ ðàçìåð ñàìîé êîðîíû. È òîãäà âëèÿíèå êîðîíû ìîãëî áûòü 
ñóùåñòâåííûì.
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Ðèñ. 3. Ðàñïðåäåëåíèÿ êîí öåíò ðà öèé N ÃÊË, íîð ìèðîâàííûõ íà êîí öåíòðàöèþ N¥ íà ãðàíèöå
ãå ëèî ñôåðû, ïîëó÷åííûõ â ðå çóëü òàòå ðåøåíèÿ çàäà÷ ìî äó ëÿöèè, ó÷è òû âàþùèõ âëèÿ íèå
êîíå÷ íûõ ðàç ìåðîâ Ñîëí öà è êëàñ ñè÷åñêîé çàäà÷è ìîäóëÿ öèè. Äëÿ ÷àñòèö âû ñîêèõ ýíåðãèé (
p m c/ 0  >>1): ïóíêòèð — çàäà÷à 1, êðóæêè — çàäà÷à 2, êðåñòèêè — çàäà÷à 3; äëÿ ÷àñòèö íèçêèõ
ýíåðãèé (p m c/ 0  <<1): øòðèõîâàÿ ëèíèÿ — çàäà÷à 1, ðîìáèêè — çàäà÷à 2, çâåçäî÷êè — çàäà÷à 3
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