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• (3. 4. 12)

A(r) =
µ0

4π

∫

im(r′)

|r − r′|
dV ′(1)

(cf. § 2. 1)
• ( )

∇× B(r) = µ0i(r) .(2)

i(r)

i(r) = ie(r) + im(r) .(3)

ie(r) im(r)
im(r) = ∇× M (r)
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∇× B(r) = µ0ie(r) + µ0∇× M (r) .(4)

H(r) ≡
B(r)

µ0

− M(r) ,(5)

∇× H(r) = ie(r) (im ie )(6)

( M (r) = 0 H(r) = B(r)/µ0 )

◦ 1: (§ 3. 4)
B = µ0M

H =
B

µ0

− M = 0 .(7)

B = M = 0

H = 0 .(8)
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(6)
H = 0 C3 (6)

(ie = 0)

0 =

∫

C3

H · dr = lHz( ) .(9)

Hz = 0

•

∇ · B(r) = 0(10)

• ie = 0

∇× H(r) = 0 .(11)

H(r) = −∇φM(r) , φM(r):(12)
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ρM(r)

ρM (r) ≡ ∇ · H(r)(13)

ρM (r) = ∇ ·

[

B(r)

µ0

− M (r)

]

= −∇ · M(r) .(14)

(cf. ρp § 2. 1) (12) (13)

4φM(r) = −ρM(r) .(15)

(§ 1. 7)

φM(r) =
1

4π

∫

ρM (r′)

|r − r′|
dV ′ .(16)

σM(r) ≡ M (r) · n(r) (cf. σP § 2. 1)(17)
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φM(r) =
1

4π

∫

V

ρM(r′)

|r − r′|
dV ′ +

1

4π

∫

S

σM(r′)

|r − r′|
dS ′(18)

◦ 2: ( )
M ρM(r) = 0

σM = ±M

( )

.(19)

φM(r) =
M

4π

[
∫

dS ′

|r − r′|
−

∫

dS ′

|r − r′|

]

(20)
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H B

B H

H = 0 ( 1 ) H = B/µ0 − M

B = µ0M Bz (
)

Hz = Bz/µ0 − M < 0 H B

•

M (r) = χMH(r) , χM : ( )(21)

(χM r H

)

B(r) = µ0(H(r) + M (r)) = µ0(1 + χM)H(r) .(22)

µ ≡ µ0(1 + χM) ,(23)
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B(r) = µH(r) .(24)

µ∗ ≡
µ

µ0

= 1 + χM , .(25)

∇ · B(r) = 0 ,(26)

∇× H(r) = ie(r) ,(27)

B(r) = µH(r) .(28)

∇ · B(r) = 0 , ∇× H(r) = 0 , B(r) = µH(r) .(29)

∇ · D(r) = 0 , ∇× E(r) = 0 , D(r) = εE(r) .(30)
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•

B H

H B
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