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4
•

∆V

M (r) ≡ lim
∆V →0

∑

i∈∆V mi

∆V
.(1)

mi i ( )
dV M (r)dV M (r)

(cf. )

M (r) 6= 0 M(r)

( )
• M (r)

m (§ 3. 3)
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A(r) =
µ0

4π

m × r

r3
(2)

M (r) V

A(r) =
µ0

4π

∫

V

M(r′) × (r − r′)

|r − r′|3
dV ′ .(3)

∇r′ ×
M(r′)

|r − r′|
=

(

∇r′

1

|r − r′|

)

× M (r′) +
∇r′ × M (r′)

|r − r′|
(4)

=
(r − r′) × M (r′)

|r − r′|3
+

∇r′ × M(r′)

|r − r′|

A(r) =
µ0

4π

[
∫

V

∇r′ × M(r′)

|r − r′|
dV ′ −

∫

V

∇r′ ×
M (r′)

|r − r′|
dV ′

]

.(5)
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♦
∫

V
∇ ·A(r) dV =

∫

S
A(r) · dS A(r) = C ×B(r) (C

)
∫

V

∇ · (C × B(r)) dV =

∫

S

(C × B(r)) · dS .(6)

∇ · (A × B) = B · ∇ × A − A · ∇ × B

∫

V

∇ · (C × B(r)) dV = −C ·

∫

V

∇× B(r) dV .(7)

A · (B × C) = B · (C × A) = C · (A × B)

∫

S

(C × B(r)) · dS = C ·

∫

S

B(r) × dS .(8)
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−

∫

V

∇× B(r) dV =

∫

S

B(r) × dS .(9)

A(r) =
µ0

4π

[
∫

V

∇r′ × M (r′)

|r − r′|
dV ′ +

∫

S

M (r′)

|r − r′|
× dS

′

]

.(10)

A(r) =
µ0

4π

∫

i(r′)

|r − r′|
dV ′(11)

M (r) A(r)

A(r) =
µ0

4π

[
∫

V

im(r′)

|r − r′|
dV ′ +

∫

S

σm(r′)

|r − r′|
dS ′

]

.(12)
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im(r) = ∇× M (r) ,(13)

σm(r) = M (r) × n(r) .(14)

(dS
′ = n(r′)dS ′ )

• :
z a M = M ẑ

im(r) = ∇× M = 0 .(15)

σm(r) = M × n(r) = M ẑ × n(r) .(16)

n σm ϕ ( )

– σm ( )
Bϕ = 0 ±z( )
Br = 0 z Bz

Bz = Bz(R) (R z z ϕ )
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C1

∫

C1

B(r) · dr = lBz(R2) − lBz(R1) = 0 .(17)

Bz(R1) = Bz(R2) .(18)

Bz

C2

Bz

z

RlC

1

2
3 C

C

a

R R

l
1 2

Bz( ) · = Bz( ) · .(19)

πa2
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Bz( ) = 0 .(20)

C3

lBz( ) = µ0Ml .(21)

B =

{

µ0M , R < a

0 , R > a
(22)

�� ��

II (2004), Sec. 3. 4 – p. 7/7


	¼§À�ÂÎ¤È¼§²½
	section {¼§À�ÂÎ¤È¼§²½}

