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rsp(W21) = KA ·Fl(W2) · [1 − Fv(W1)] , 5;�>�;6

rl→v
st (W21) = KB ·N(W21) ·Fl(W2) · [1 − Fv(W1)] , 5;�>�=6

rv→l
st (W21) = KB ·N(W21) ·Fv(W1) · [1 − Fl(W2)] 5;�>�@6
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rsp + rl→v
st − rv→l

st = 0 . 5;�>�:6

����� �	�������
� �
 ���
�	��	��
	���
�	


!�

���	 �� !������	�
 ���� 	��
��
0��������� )�������"���	 �"������ .��	����� ��
 +������

���
$ �� �
���	 ���� ���� 9�		�����������	����
�	� *��

rnet = rsp + rl→v
st − rv→l

st , 5;�>�C6
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rst(W21) = rl→v
st (W21) − rv→l

st (W21) = A21 · (Fl − Fv) , 5;�>�B6

"����

A21 =
n̄3 ·W 2

21

π2 · h̄3 · c3
0

5;�>�D6
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WFl − WFv > h̄ω > Wg 5;�>�A6
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P (z) = P0 · exp{g · z} 5;�>�><6
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gp,3D(nQW) = a · nQW − nt

1 + εg N
, 5;�>�>>6
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��	 ����� )�"�������
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 εg *�� L;;M

εg =
λ2 · c0 · τintra

2π · n̄3
gr · τsp

, 5;�>�>;6

"���� τsp 
�� ����	��� ���������	����������
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gp,2D(nQW) = g0 ·
ln
(

nQW + n0

nt + n0

)
1 + εg ·N . 5;�>�>=6

4�
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g(λ) = gp − a±g,λ · (λ − λp)2 . 5;�>�>@6
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gp(T ) = gp,T0 − ag,T · (T − T0) . 5;�>�>:6
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g(nQW, λ, T ) = g0 ·
ln
(

nQW+n0

nt+n0

)
1 + εg ·N

∣∣∣
T0

− a±g,λ · (λ − λp)2 − ag,T · (T − T0) 5;�>�>C6
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λp(T ) = λp,T0 + ap,T · (T − T0) . 5;�>�>B6
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(
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)
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 λp,T0(nQW,0) = λp,nQW,0
(T0) = λp,0 ��

λp(nQW, T ) = λp,0 + ap,T · (T − T0) − ap,n · exp
(

nQW

nQW,0

)
. 5;�>�>A6
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Et = Ei · t1 · t2 · exp {−i · γ ·L}
1 − r1 · r2 · exp {−i · 2 · γ ·L} . 5;�>�;<6
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β = 2π · n̄

λ
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γ =
2π
λ

·
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n̄ − i
α ·λ
4π

)
5;�>�;;6
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r1 · r2 · exp {(g − αi) ·L} · exp {−4π · i · n̄ ·L/λ} = 1 5;�>�;=6
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r1 · r2 · exp {(g − αi) ·L} = 1 5;�>�;@6
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·
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dn + dh
. 5;�;�;6
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Leff,o/u ≈
√
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4 ·∆ · n̄ ≈ λBragg
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Leff = Lc + Leff,o + Leff,u , 5;�;�:6
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