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• : 0 < χM � 1

W = −m · B(1)

m B

M

χM > 0 χM ∼ 2 × 10−6

• : χM � 1

χM ∼ 103 ∼ 104
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◦ : B ∼ 0.4T H ∼ 50A/m
(cf. ∼ 50A/m)

• : χM < 0

χM ∼ −10−5

◦

◦

◦ (Bohr)
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z H0

(−eµ0v × H0) v (Larmor
)

−
e2

4πε0a2
− eµ0vH0 = −

mev
2

a
.(3)

( a )

mev
2

a
=

mev
2

0

a
+ eµ0vH0 .(4)

∆v ≡ v − v0 H0 ∆v

me(v0 + ∆v)2 = mev
2

0
+ eµ0avH0 .(5)

2mev0∆v ' eµ0avH0 ⇒ ∆v '
e

2me

aµ0H0 .(6)
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I m
m = IS = Iπa2 I = −ev/(2πa) v I
∆I ∆I = −e∆v/(2πa) m ∆m

∆m = πa2∆I = −
e

2
a∆v ' −

e2

4me

a2µ0H0(< 0) .(7)

H0 H0

(∆m) ⇒

•

σ
i = σE (i

)E = 0 ∇×E + ∂B/∂t = 0
∂B/∂t = 0 B B = 0

(Meissner)

H = B/µ0 − M

M = −H ⇒ χM = −1 .(8)
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