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mn
dV

dt
= nq(E + V × B) −∇p−∇ · Π‖+F0.
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ρ0
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(
ρ1
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〉
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Û
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,
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U (t) = h (t) +
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nee2
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• � u t � p g o o t p w o u i o u i g n q n � Æ t p q P2

w q w t n om g

F1(λ, v, θ)

� um s u s i n � t q � o im n t r� km n o t } p i om n } o u t � g o q p r t p ½ ¾ z

F1 '
∫ θ

0

C(F0)

v‖
dθ+

2

3B

fM

p
Π‖ + h (ψ, λ, v) + O

(√
ε
)
.

• � u t � i p i j j t j ~m g s q h g | q p s t s i n o u t n � t � pm o o t n i g
B · ∇ · Π‖ =

〈
B · ∇ · Π‖

〉
[f1 (θ) + f2 (θ)] .

• � u t } t q w t o pm s | i s o q p g i p t }m ~ t n � km n o t p w g q | t j jm � om s | h n s om q n g �

E

i n r

K

� y

f1 (θ) ∝ 1√
2ε

1

ft

{∫ 1

0

ds

|1 − s2sin2θ|E (s)

[
1 +

3

2

s2sin (2θ)E (θ, s)

(1 − s2sin2θ)
3/2

]
− 1 − sin (2θ)E (θ,1)

2 (1 − sin2θ)
3/2

}
∼ O (1

f2 (θ) ∝
√

2ε
sin (2θ)

ft

{
E (θ,1)√
1 − sin2θ

−
∫ 1

0

ds

E (s)

E (θ, s)

(1 − s2sin2θ)
3/2

}
∼ O (1) .
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B · ∇ · Π‖ =
〈
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[f1 (θ) + f2 (θ)] .

• ® q o t o u i o

f1 (θ) ∼ 1/cos2θε, f2 (θ) ∼ sin2θ,

• ¬ o s i n � t ~ t pm � t r o u i o 〈f1 (θ)〉 = 0

i n r 〈f2 (θ)〉 = 1y
• � u t p t g h j o u i g

1/cos2
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• � q n gm r t pm n }

B = Bmin [1 + 2ετ (θ)]

�m o u √
ε� 1

Í r t � nm n }

ζ (A) =
∫ θ
0 (A/B) dθ

Î

Π‖ ' 1√
2ε

fc

ft
mnµU

〈
B2
〉∫ 1√

1 + s2τ (θ)

s3ds

(s2 + 2ε)
3/2

×

1〈√
1 + s2τ (θ)

〉




ζ

(√
1 + s2τ (θ)

)

〈√
1 + s2τ (θ)

〉
〈

B√
1 + s2τ (θ)

〉
− ζ

(
B√

1 + s2τ (θ)

)



• q̄ p o u t � h w � k s k jm n r t p w i } n t om s � t j r

τ (θ) = sin2 θ

i n r o u t g q j h om q nm g

Π‖ =
1√
2ε

fc

ft
mnµU

〈
B2
〉
{∫ 1

0

ds

E (s)

E (θ, s)

(1 − s2sin2θ)
3/2

− E (θ,1)√
1 − sin2θ

}
.
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• Ð t o im nm n } o u t om w t r t pm ~ i om ~ t o t p wm n o u t � g o q p r t p h n i ~ t p i } t r ½ ¾ z

F1 =

∫ θ

0

dθ
C(F̂0)

v||
+ iω

∫ θ

0

dθ
1

v||
F̂0.

• � i �m n } o u t

P2

w q w t n o � t } t o l | q p g w i j j ε l
Π‖ '

1

2ε
nmÛ

∞∑

1

ηnIn (θ)

∫
d3v

ν̄

v2
th

v2fM

n

1

f̂c

1

κn − iω/ν̄

In (θ) =
1

4

{∫
s2E (θ, s)

(1 − s2sin2θ)
3/2

∂Λn

∂s
ds− E (θ,1)√

1 − sin2θ

(
∂Λn

∂s

)

1

}

• ® q o t o u i o l gm n s t o u t tm } t n | h n s om q n t x h i om q n | q p Λn

m g | q p 〈CR (Λn)〉 l o u t p tm g n qo pm ~m i j � i k q |m n o p q r h sm n } o u t tm } t n ~ i j h t q p h gm n } o u t q p o u q } q n i jm o k s q n rm om q n y
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• � t � p t ~m q h g j k q � o im n t r i om w t � r t � t n r t n o s j q g h p t | q p 〈B · ∇ · Π‖
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• � u t ~ i pm i om q n q | o u t � p t g g h p t i nm g q o p q � k i n r o u t ~m g s q h g | q p s t �m o um n i v h {g h p | i s t � t p t s i j s h j i o t rm n i g w i j j

ε

i � � p q {m w i om q n y
• q̄ p

t� ν

� g o t i r k g o i o t � o u t � i p i j j t j ~m g s q h g | q p s t s i n � t � pm o o t n i g

B · ∇ · Π‖ =
〈
B · ∇ · Π‖

〉
{f1 (θ) + f2 (θ)}

1/
√
ε

√
ε ∼ 1/εcos2θ ∼ sin2θ

〈f1 (θ)〉 = 0 〈f2 (θ)〉 = 1
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• ¬ n o u t r k n i wm s s i g t l F0

m g }m ~ t nm n o t p w g q | � q p r t k tm } t n | h n s om q n gy Õ p o u q } q �n i jm o k s q n rm om q n g q n j k i � � j k | q p v h { � g h p | i s t � i ~ t p i } t r x h i n om om t gy

• � u t

θ � r t � t n r t n s t q | o u t Π‖

p t g h j o gm n i s q t Ö sm t n o

In (θ)y � i nm o � t n h w t pm s i j j kt ~ i j h i o t r ×

� Ø


