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Áåç ó÷¼òà ðàäèàöèîííîãî òðåíèÿ äâèæåíèå ýëåêòðîíà ñ ýíåðãèåé E
â ïîïåðå÷íîì ìàãíèòíîì ïîëå îïðåäåëÿåòñÿ áàëàíñîì ìåæäó ñèëîé Ëî-
ðåíöà è öåíòðîáåæíûì óñêîðåíèåì:

FL ≡ e(~v × ~B) = Fc ≡
γmv2

R
, (1)

ãäå e � ýëåìåíòàðíûé çàðÿä, m - ìàññà ýëåêòðîíà, ~B - ìàãíèòíàÿ èí-
äóêöèÿ, ~v - ñêîðîñòü ýëåêòðîíà, γ = E/mc2 � Ëîðåíö-ôàêòîð. Ýíåðãèþ
áóäåì èçìåðÿòü â ýëåêòðîíâîëüòàõ, äëèíó � â ñàíòèìåòðàõ, à ìàãíèòíóþ
èíäóêöèþ � â Òåñëà. Äëÿ óëüòðàðåëÿòèâèñòñêîãî ñëó÷àÿ (|v| = c, γ � 1)
ðàäèóñ îðáèòû ýëåêòðîíà îïðåäåëÿåòñÿ ðàâåíñòâîì:

R = KL ·
E

B
, (2)

ãäå KL = 104/c ' 3.33564 · 10−7 [T · ñì · ýÂ−1]. Ýëåêòðîí òåðÿåò ýíåðãèþ
íà ñèíõðîòðîííîå èçëó÷åíèå:

∂E

∂t
= −2

3
α~c

γ4

R2
, (3)

ãäå α � ïîñòîÿííàÿ òîíêîé ñòðóêòóðû, ~ � ïîñòîÿííàÿ Ïëàíêà. Ïîäñòàâ-
ëÿÿ (2) â (3) ìû ïîëó÷èì:

∂E

∂t
= −Ksr · E2 ·B2 , (4)

ãäå Ksr = (2/3) · α · ~ · (c/m)4 · 10−8 ' 3.79352 · 10−7[s−1 · eV−1 · T−2].
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Ðåøåíèå ýòîãî äèôôåðåíöèàëüíîãî óðàâíåíèÿ îïèñûâàåò èçìåíåíèå
ýíåðãèè ýëåêòðîíà âî âðåìåíè:

E(t) =
E0

1 +KsrB2E0t
; (5)

ãäå E0 � íà÷àëüíàÿ ýíåðãèÿ ýëåêòðîíà. Äâèæåíèå ýëåêòðîíà â ïîïåðå÷-
íîì ìàãíèòíîì ïîëå áóäåò ìåíÿòü åãî îðáèòàëüíûé óãîë:

∂θ

∂t
=

c

R(E(t))
=

cB

KLE0

+
cB3Ksrt

KL

. (6)

Ðåøàÿ (6) èìååì:

θ(t) = θ0 +
cB

KLE0

· t+ cB3Ksr

2KL

t2 . (7)

Âûâîäû

• Áåç ó÷¼òà ðàäèàöèîííîãî òðåíèÿ óãîë ïîâîðîòà ýëåêòðîíà â ìàãíè-
òå îïðåäåëÿåòñÿ åãî (íà÷àëüíîé) ýíåðãèåé, E0.

• Äîïîëíèòåëüíûé óãîë ïîâîðîòà ýëåêòðîíà, âîçíèêàþùèé ïðè ó÷¼òå
ïîòåðü ýíåðãèè íà ÑÈ, íå çàâèñèò îò åãî íà÷àëüíîé ýíåðãèè.
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