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B(r, t) = ∇× A(r, t)(1)

∇ · B(r, t) = 0 (
) A(r, t) ( : Wb/m )
∇ · B(r, t) = 0 B(r, t) = ∇× A(r, t)

( )

A(r, t) = ŷ

∫

x

x0

Bz(x
′, y, z, t)dx′(2)

+ẑ

[
∫

y

y0

Bx(x0, y
′, z, t)dy′

−

∫

x

x0

By(x
′, y, z, t)dx′

]

(ẑ z ŷ )
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∇× E(r, t) +
∂B(r, t)

∂t
= 0(3)

∇×

(

E(r, t) +
∂A(r, t)

∂t

)

= 0 .(4)

(1. 1. 28) (1. 1. 29)

E(r, t) +
∂A(r, t)

∂t
= −∇φ(r, t)(5)

φ(r, t) V

E(r, t) = −∇φ(r, t) −
∂A(r, t)

∂t
,(6)

B(r, t) = ∇× A(r, t) .(7)

φ,A
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• ( )

E(r) = −∇φ(r) ,(8)

B(r) = ∇× A(r) .(9)

∇ · D(r) = ρ(r)

−∇ · ∇φ(r) =
ρ(r)

ε0

.(10)

4 ≡ ∇ · ∇ (Laplacian)(11)

4φ(r) = −
ρ(r)

ε0

.(12)

∇× H(r) = i(r)

∇×∇× A(r) = µ0i(r) .(13)
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∇×∇× A = ∇(∇ · A) −4A(14)

( )

∇(∇ · A(r)) −4A(r) = µ0i(r) .(15)

( )

A(r) → A′(r) = A(r) + ∇u(r)(16)

(u(r) )

B(r) → B′(r) = ∇× A′(r)(17)

= ∇× A(r) + ∇×∇u(r) = B(r) .

B A

(15) 1 A0(r)
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4χ(r) + ∇ · A0(r) = 0(18)

χ(r) (16)

A0(r) → Ac(r) = A0(r) + ∇χ(r) .(19)

∇ · Ac = ∇ · A0 + ∇ · ∇χ = ∇ · A0 + 4χ = 0 .(20)

Ac (15) (15)

4Ac(r) = −µ0i(r) , ∇ · Ac = 0 .(21)

Ac c
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4φ(r) = −
ρ(r)

ε0

,(22)

4A(r) = −µ0i(r) , ∇ · A = 0 .(23)

φ(r) A(r) ( )
(Poisson)

�� ��

II (2004), Sec. 1. 6 – p. 6/6


	ÅÅ¼§¥Ý¥Æ¥ó¥·¥ã¥ë
	section {ÅÅ¼§¥Ý¥Æ¥ó¥·¥ã¥ë}

