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Coupling between laser and the plasma oscillators 
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激光强度： 1014-1016 W/cm2 



Outline 

VI.1 受激Raman散射  

    （Stimulated Raman Scattering） 

VI.2 双等离子体衰变 

     (Two Plasma Decay) 

VI.3 受激Brillouin散射 

     (Stimulated Brillouin Scattering) 

VI.4 激光的自聚焦与成丝不稳定性  

     (Self-focusing and filamentation instability) 



VI.2 双等离子体衰变 
（Two Plasma Decay） 



(1) 什么是双等离子体衰变?  
7.5 Two plasmon decay instability(TPD) 双等离子体衰变
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¾ Phase match conditions can be 
realized only in 2 or 3 dimension 
geometry
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¾ A laser light decays into two plasma waves:



（2）双等离子体衰变的色散关系 
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（2）双等离子体衰变的色散关系 

0)'()'(')3( 2
0

222
2

2

 �����
w
w

����
w
w

Loseoseepe uvnnv
t

nv
t

GGGZ

)],exp()[exp(
2 0000 tixkitixkivv os

os ZZ ������ 
GGGG

.0)],('),('[
2

                                  

)],('),('[
2

),(')(

0000

2
0

0000
22

 ������

����������

ZZZZ

ZZZZZZZZ

kkukkuvkn

kknkknvkkn

LLos

eeoseek

GGGGGGG

GGGGGGG

0
2

),('
),('

n
kn

k
kku e

L
ZZZ
GGGG

# ),('),('2
0 ZZZ knkkukn eL

GGGG
#

' ~ exp( ),

' ~ exp( )
e

L

n ik x i t

u ik x i t

Z

Z

� �

� �

G G
G G

0)'()'(')3( 2
0

222
2

2

 �����
w
w

����
w
w

Loseoseepe uvnnv
t

nv
t

GGGZ

)],exp()[exp(
2 0000 tixkitixkivv os

os ZZ ������ 
GGGG

.0)],('),('[
2

                                  

)],('),('[
2

),(')(

0000

2
0

0000
22

 ������

����������

ZZZZ

ZZZZZZZZ

kkukkuvkn

kknkknvkkn

LLos

eeoseek

GGGGGGG

GGGGGGG

0
2

),('
),('

n
kn

k
kku e

L
ZZZ
GGGG

# ),('),('2
0 ZZZ knkkukn eL

GGGG
#

' ~ exp( ),

' ~ exp( )
e

L

n ik x i t

u ik x i t

Z

Z

� �

� �

G G
G G



（2）双等离子体衰变的色散关系 
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（2）双等离子体衰变的色散关系 
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（2）双等离子体衰变的增长率 
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（2）双等离子体衰变的增长率 
双等离子体衰变与背景等离子体温度密切相关： 温度越高，增⻓长率越小 



（2）双等离子体衰变的阈值 
¾ Because of  collisional damping and Landau damping, 

there is a threshold:

¾ Because of plasma density inhomogeneity,  there is a threshold:
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