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Ôàçîâàÿ äèàãðàììà

3
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Ïàðàìåòðà ïîðÿäêà B-�àçû

3
He

Ïàðàìåòð ïîðÿäêà:

Ajk = ∆(P , T ) e
iφ

Rjk(n, θ).

Äèïîëüíàÿ ýíåðãèÿ:

FD =
8χΩ2

B

15γ2

(

cos θ +
1

4

)2

.

Ìèíèìóì äîñòèãàåòñÿ ïðè θ = arccos(−1/4) ≈ 104.5◦.



Òåêñòóðà B-�àçû â öèëèíäðè÷åñêîì ñîñóäå

H

α

ϕ

α = 60◦, ϕ = cos−1(1/
√

5) ≈ 63.4◦



Óðàâíåíèÿ Ëåããåòòà
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×àñòîòû ìàëûõ êîëåáàíèé ïðè ëèíåéíîì ßÌ�:

ω1 = ω0 +
Ω2

B

2ω0

sin2 ϕ, ω2 = ΩB cosϕ;

ω0 = γH � ëàðìîðîâñêàÿ ÷àñòîòà, ϕ � óãîë ìåæäó n è H.



Íåïðåðûâíûé ßÌ� â
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Íåïðåðûâíûé ßÌ� â

3
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Èìïóëüñíûé ßÌ� â

3
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Îäíîðîäíî-ïðåöåññèðóþùèé äîìåí (ÎÏÄ)

H
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ω = γH(z0)
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ïîëó÷åíèå ÎÏÄ ñ ïîìîùüþ íåïðåðûâíîãî ßÌ�
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Êîëåáàíèÿ ÎÏÄ
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×èñëåííûé ýêñïåðèìåíò

•
îáíàðóæåíèå êîëåáàíèé ÎÏÄ, ïðîâåðêà �îðìóëû äëÿ èõ

÷àñòîòû;

•
íàõîæäåíèå îïòèìàëüíîãî ñïîñîáà âîçáóæäåíèÿ è íàáëþäåíèÿ

êîëåáàíèé;

•
èçó÷åíèå âëèÿíèÿ ñïèíîâîé ðåëàêñàöèè è ïðîñòðàíñòâåííîé

íåîäíîðîäíîñòè íà ÷àñòîòó êîëåáàíèé;

•
èçó÷åíèå êîý��èöèåíòà çàòóõàíèÿ êîëåáàíèé;

•
èçó÷åíèå âëèÿíèÿ îáúåìíîãî

3
He, íàõîäÿùåãîñÿ â çàçîðàõ

ìåæäó àýðîãåëåì è ñòåíêàìè ÿ÷åéêè.



Ñõåìà ýêñïåðèìåíòàëüíûõ ÿ÷ååê
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Ñõåìà ßÌ�-ñïåêòðîìåòðà
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Ýêñïåðèìåíò: êîëåáàíèÿ ÎÏÄ
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Ýêñïåðèìåíò: ÷àñòîòà êîëåáàíèé â çàâèñèìîñòè îò

ñäâèãà ÷àñòîòû
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Ýêñïåðèìåíò: ÷àñòîòà êîëåáàíèé â çàâèñèìîñòè îò ïîëÿ

íàêà÷êè
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A: P = 24.8 áàð, H = 279 Ý, T = 0.46 Tc ;

B: P = 19.5 áàð, H = 285 Ý, T = 0.60 Tc ;

C: P = 19.5 áàð, H = 285 Ý, T = 0.82 Tc .



Ýêñïåðèìåíò: ëåããåòòîâñêàÿ ÷àñòîòà â çàâèñèìîñòè îò

òåìïåðàòóðû
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Ýêñïåðèìåíò: êîëåáàíèÿ ÎÏÄ â àýðîãåëå
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Äàâëåíèå 24.8 áàð, òåìïåðàòóðà 0.60 Tca (0.48 Tc).



Ýêñïåðèìåíò: ëèíèÿ íåïðåðûâíîãî ßÌ� â àýðîãåëå
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Ýêñïåðèìåíò: ëåããåòòîâñêàÿ ÷àñòîòà â àýðîãåëå
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Îñíîâíûå ðåçóëüòàòû

•
âïåðâûå ïîëó÷åíà �îðìóëà äëÿ íèçêî÷àñòîòíîé ìîäû

ïðîñòðàíñòâåííî-îäíîðîäíûõ êîëåáàíèé ÎÏÄ;

•
ïîêàçàíî, ÷òî èçìåðåíèå ÷àñòîòû ýòèõ êîëåáàíèé ìîæåò áûòü

èñïîëüçîâàíî äëÿ èçìåðåíèÿ ëåããåòòîâñêîé ÷àñòîòû â B-�àçå

3
He;

•
ñ ïîìîùüþ ÷èñëåííûõ ýêñïåðèìåíòîâ áûëî èññëåäîâàíî âëèÿíèå

ïðîñòðàíñòâåííîé íåîäíîðîäíîñòè è ìàãíèòíîé ðåëàêñàöèè íà

÷àñòîòó è êîý��èöèåíò çàòóõàíèÿ ýòèõ êîëåáàíèé;

•
êîëåáàíèÿ áûëè îáíàðóæåíû ýêñïåðèìåíòàëüíî êàê â îáúåìíîì

3
He, òàê è â

3
He â àýðîãåëå, ïðè÷åì èõ ñâîéñòâà êà÷åñòâåííî

ñîâïàëè ñ òåîðèåé. Äëÿ îáúåìíîãî

3
He, ïàðàìåòðû êîòîðîãî

èçâåñòíû, íàáëþäàåòñÿ è õîðîøåå êîëè÷åñòâåííîå ñîâïàäåíèå ñ

òåîðèåé.

•
ïîëó÷åííûå ðåçóëüòàòû ïîçâîëèëè ïðîâåñòè èçìåðåíèÿ

Ëåããåòòîâñêîé ÷àñòîòû B-�àçû

3
He â àýðîãåëå.





Èìïóëüñíûé ßÌ� â

3
He-B â àýðîãåëå
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Îäíîðîäíî-ïðåöåññèðóþùèé äîìåí (ÎÏÄ)
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×èñëåííûé ýêñïåðèìåíò: çàâèñèìîñòü ÷àñòîòû îò ñäâèãà
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×èñëåííûé ýêñïåðèìåíò: çàâèñèìîñòü ÷àñòîòû îò

àìïëèòóäû íàêà÷êè

T = 0.6Tc

T = 0.7Tc

T = 0.8Tc

T = 0.9Tc

HRF , ìÝ

f
2

,

1
0

6

�

ö

2

0

0 1 2 3 4 5 6 7 8 9

1.2

1.0

0.8

0.2

0.4

0.6



×èñëåííûé ýêñïåðèìåíò: êîý��èöèåíò çàòóõàíèÿ
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Ýêñïåðèìåíò: êîý��èöèåíòà çàòóõàíèÿ â çàâèñèìîñòè îò
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Äàâëåíèå 24.8 áàð, òåìïåðàòóðà 0.54 Tc (áåëûå òî÷êè) è 0.45 Tc

(òåìíûå òî÷êè)


