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∇× E(r, t) = −∂B(r, t)
∂t

, K�-+
L

∇× H(r, t) =
∂D(r, t)

∂t
+ j(r, t), K�-+*L

∇ � D(r, t) = ρ(r, t), K�-+�L

∇ � B(r, t) = 0, K�-+�L

 �	�	 E �	���	
 ��	 	#	����� D	#�2 D ��	 	#	����� ��
�#
�	)	��2 H ��	 )
��	���

D	#�2 B ��	 )
��	��� ���������
2 j ��	 ����	�� �	�
��!2 
�� ρ ��	 ��
��	 �	�
��!-
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 (�� 
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��	���2 ���B��
�	�
�.	 #��	
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�� �
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D = ε0ε(r)E, K�-�
L

B = μ0H , K�-�*L
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∇×∇× E(r) − k2
0ε(r)E(r) = iωμ0j(r), K�-JL
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[∇×∇×−k2
0ε(r)]Ḡ(r, r′, ω) = Īδ(r − r′), K�-��L

 �	�	 Ī �
 ��	 ���� �!
�- ��	 	#	����� D	#� �����	� *! 
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����	 j(r) �
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# �� ��	 ���.�#����� �( ��	 �!
��� %�		�Q
 (�������  ��� j(r)2

E(r) = iωμ0

∫
V

Ḡ(r, r′, ω)j(r′)dr′. K�-��L
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∇×∇× E(r) − k2
0εB(r)E(r) = iωμ0je(r), K�-��L
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E(r) = E0(r) + k2
0

∫
V

Ḡ(r, r′, ω)�ε(r′)E(r′)dr′, K�-��L
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∇×∇× uk(r, ωk) − k2
0ε(r)uk(r, ωk) = 0, K�-�AL
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uk(r, ωk) � u∗
k′(r, ωk′)dV = δkk′ , K�-��
L∑

k

uk(r, ωk) � u∗
k(r′, ωk) = Īδ(r − r′). K�-��*L
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Ḡ(r, r′, ω) =
∑

k

c2
u∗

k(r′, ωk)uk(r, ωk)
ω2

k − ω2
0

. K�-��L
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��[Ḡ(r, r′, ω)] =
πc2

2ω

∑
k

uk(r, ωk) � u∗
k(r′, ωk)δ(ω0 − ωk) K�-�+L
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ρμ(r0, ω0) =
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πc2
[nμ � Im{Ḡ(r0, r0;ω0)} � nμ]. K�-��L
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âα |nα〉 = n1/2
α |nα − 1〉 , K�-�J
L

â†α |nα〉 = (nα + 1)1/2 |nα + 1〉 . K�-�J*L
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E(r, t) =
1
2
[E(r)e−iωt + E∗(r)eiωt], K�-��L
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Ê(r, t) =
∑
α

eα(�ωα/2ε0V )1/2[âαe
−iχα(r,t) + â†αe

iχα(r,t)] K�-��L
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∑
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< S > � nda = −1
2

∫
V
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d2φ
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