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1 Ú ó

-1�lfN�m��p�^´�~E,�,
3.5�åàC (ICF) m�°Ä�^�e, °Ä-
13��p -Z çnS9�c�BLêÎ���l
fN, 3ù�L§¥�3õ«ëþØ­½5 [1], Ù
¥É-Ùp�Ñ� (SBS) ÚÉ-.ùÑ� (SRS)´
�É'5�ü«. �ö���Ñ�, ¬E¤�þ°
Ä-1Uþ�����, ��ü$-1Uþ�|^
Ç [2−5]. SBS Ú SRS ��Ñ��-1�õÇ�Ý,
½ö`-1>|rÝ���', �X>|rÝ�O
\¬k��ÌÝO� [6−9]. du°Ä-1g�ä
k�Z5, 1�õÇ�Ý©ÙØþ!, 3�ºÝþ
�3>|rÝN�, ¬pu¿Ï� SBS, SRS ��
Ñ��uÐ. �d, IS	��¢�¿�åuÐå
!wEâ [10−13], ¦�U�ØõÇ�Ý©Ù�Øþ
!, l
��³� SBS, SRS ��Ñ��8�. {I
3 Nova, OMEGA ±9 NIF C�þ?1
�þ�ï
Ä, |^õ«å!wEâò SBS, SRS �°�¤õ
��3°Ä-1oUþ� 15%±e. ,
, NIF þ
�C�ïÄ¥uy,¢S�)���Ñ�°���
puýÏ. éc�¢�^�?1'��±uy, �

CïÄ¥^�-1å�ê8�'± ¢�ïÄ¥
õ�õ, @o, ´Ä�õ�-1´ê�m�åm�
Z5é¢�(J�)
���K�Qº

�Xù��¦¯, �O¢�ïÄ
ü�¯K:
põÇ-1C���´-1�m´Ä�3�r�
�Z5; åm�Z5Ä¾¬é SRS Ú SBS ��Ñ
�¬�)�o��K�.

2 ¢��Y

“ 1 II” l´-15g�Ó�«f
, �q¡
�1§, �°�~Ä, g��Z5éÐ, ÏdlnØ
þ5`�´�m�Z5A�´�3�. �´, du
�´-1�DÂ´»!��ì^�!1´¥��
� �!�Ý�Ï��Ø�Ó, ��-1SÜ��
mA5!�mA53DÂ�L§¥�)ØÓ§Ý
�Cz. ���q¿ªà�, �´-1�m��Z
5´Ä�,�3, �3�½�¦¯. éüå1�m
�Z5�ÿþ, �{ü��{´V1åZ�, �d
upõÇ-1óÀ1å��mA5��Ï, J±/
¤�øÿþ�­½Z�^«, ¤±÷*þÿþZ
�^«é'Ý��{J±?1. 
��éA�, Ï
L*ÿ�Z¤�5�K�5�í�Z§Ý��{

† E-mail: wangch@mail.shcnc.ac.cn

c© 2012 ¥¥¥IIIÔÔÔnnnÆÆÆ¬¬¬ Chinese Physical Society http://wulixb.iphy.ac.cn

185202-1



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 18 (2012) 185202

K´�1�. �,ØU/¤­½�Z�^«, �Z
�Úå�rÝN�´�*�3�, ùÒ¬Úåõ
Ç�Ý�åÏ, ?
K��éõÇ�Ý�~¯a
� SBS!SRS ���Ñ���). ÏdÏLÿþ3
ØÓ�Z^��¹e SBS!SRS ��Ñ��Cz,
ÒU
3�½§Ýþ�A-1åm��Z5.

éu “ 1 II” �a�.-1C�,ÑÑ�-1
Ñ´� ��, ù�:Jø
�«éÐ�UC°Ä
-1åm�Z5 “Ly” ��{, =UC-1å�
 ���. éuüå�Z�� �1, XJ ��
�p�R�, @oLyÑ5��JÒ´����Z;
XJ ���²1, ÒU
LyÑ�Z��Z�J.

æ^ “ 1 II” -1C�ÑÑü´-1?1¢
�, 1´Xã 1 ¤«, 1# -1Y²\�, 3# -1l
�e�\�, ü´-1±� 42◦ �Y�:à�U\
Ëì Au ²¡q, ��º�� Φ120 µm. -1þ��
ª, Å� 527 nm, óÀ°Ý� 1 ns, Uþ� 250 J. Ï
�Ì�'%�´��Ñ�Cz�¹, ¤±3¢�¥
æ^��»����{5¼�Ü©��Ñ�1?
1ÿþ. �»� Φ25 mm �²¡��º��3z´
-1���¬pÑ��º�é��Ñ�1?1�
�, ó�Å� 400—1000 nm. ����±9ÿþ¤
ì3¢�L§¥þ�±ØÄ, ±�y¤P¹�êâ
�mäk�'5.

ã 1 ¢�1´«¿ã

��Ñ��Ì�¤©� SBS Ú SRS, Ù¥ SBS
Å�Ä�þ�°Ä-1Å��C, 3 527 nm NC,

 SRS �1Ì'�uÑ, ��3 1—2 �\�-1
Å��m, ¸�3 1.5 �°Ä-1Å�NC. ��Ñ
�XÚ1´Xã 2 ¤«. ã 2(a), (b) ©OéA 1#,
3#. ü´�Ñ1²��º M1, M2 ���?\ÿ
þXÚ, S1, S2�©1º, é 527 nm NC�1��
Çp� 99%, 
éÅ��u 600 nm �1ßLÇ�
u 98%, Uò SBS Ú SRS éÐ/©l, ,�|^

UþkOé SBS, SRS ��Ñ��Uþ©O?1ÿ
þ. éu 3#, ÏLO\
�¬°���ß��º,
r SRS ©¤üÜ©, ©OéUþÚ1Ì?1ÿþ.
¢��'�´XÛ¼� 1# � 3# �mØÓ�

�ZG�. �ª¬N3î�=Ä 90◦ ��¹e, �
ª=��Ç´�±ØC�, �´l�ª¬N¥Ñ�
�-1� ���%u)
 90◦ �Cz. Ïd, Ï
L^= 3# ��ª¬N, ¢y
ü«ØÓ��Z�
¹. ã 3 �Ñ
 1#, 3# -1 ���3�gq¿
I�÷\����w����¹. ¯¢þ, duü
å-1± 42◦ �\�,ã 3 ¥ ����´üå-
1¢S ���3�gq¿I�²¡©OÝK�
ã�, ¿Ø´üå-1 ����ý¢Y�. ÏL
�mAÛ'X, �±O���üå-1 ���
��mY� θ ©O�� 80◦ Ú 34◦. �âV1åZ
�nØ, �±íÑ 1#, 3# u)Z���^«é'Ý
� γ = cos(θ), Ïd�±À^ γ ��L�üå\�
-1��Z§Ý�ëê.

ã 2 ��Ñ�ÿþ1´üÙ«¿ã

ã 3 ¢� ¥ üå\�- 1   � � � (a) θ = 80◦,
γ = 0.17; (b) θ = 34◦, γ = 0.83
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3 ¢�(J�?Ø

ã 4 �Ñ
ØÓ�Z^�e 1#Ú 3# SBS, SRS
��Ñ��Uþÿþ(J"ã 4(a)—(d) ©O´ T1,
T2, T3, T4 �ÿþ(J, p�I´8�z���U
þOê E, î�I γ �Lüå-1�Z§Ý. lã
þ�±²w/wÑ, �Xüå-1�Z§Ý γ �O
\, o|êâ¥y���O�ª³.

ã 4 SBS, SRS ��Ñ�Uþÿþ(J

éu 3#, �|^ 150 �é���11»Ì¤
é SRS 1Ì?1
ÿþ, Xã 5 ¤«. 1Ì�©Ù
�¹�'«�lfN�ÔnG����' [14,15],
ã 5(a), (b) ü«�¹e¤ÿ�� SRS 1Ì¥yÑ
ØÓ�/G, ùL²ØÓåm�Z^�e, �lf
NG�u)
é��Cz.

l±þ¢�(J�±²wwÑ,�±Ù¦^�
ØC, �UCü´°Ä-1�m�åm�Z^�,
SBS Uþ!SRS Uþ!SRS 1Ì�Ñu)²w�

Cz, L²üå-1�åm�Z5´�3�, ¿�
é��Ñ��5�K��´'�²w�.

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

� � � �
ã 5 ü«�Z^�eÿ�� SRS 1Ì

�,, du¢�ugk�, ¼��¢�êâ�
�; Ó���»���UÉ�ØÓug�m°Ä
-1õÇ�Ý©ÙØþ!ÚØ­½�Ï�K�. �
é 1#, 3# ��Ñ�Ñ´Õá?1ÿþ�, 
�o|
¢�êâ�Czª³'���. lù�:5w, �
,¢�êâØ�¿vÚ��»���U¬�3�
½�K�, �þã(ØAT�´�&�.
ÓªÇ!�Ó��Ä©þÚ­½�� �´

üå1Åu)­½Z��n�^�,å!wÒ´©
Olùn��¡Ñué-1å?1?n�. 'XÌ
ÚÑå!w´lªÇÑué1å?1ÌÚÑ; �Å
� �å!w�Ï
1å�m�� ,¦�ØU/
¤­½�� �; 4zå!w (PS) Kl ����
�ÝÑu, ò1å©¤�Ä��R��ü�f1å
�, ?1��ZU\. ù
å!wéüå-1¤�
�!w?nÑ´�~k��, ��õå!w��-
1­#U\3�å��ÿ, duåm�Z5��3
ÚK�, �J�U¬k¤ü$.
ã 6 Ð«
üå-1Úõå (üå) -1^�

e, PS å!w��J. éuüå-15`, Ð©�
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>|rÝ� E0, PSå!wr-1©l¤ ���
p�R�� o 1Ú e 1, z�f1å�>|rÝ�
� 0.7E0(=

√
2E0/2). duüf1å��Z, 3q

¡U\Ø¬2Z�\r. XJz�få�mÑØ�
Z, @o3 nå-1�^�e, �lfN¥�k�
>|rÝE´ 0.7E0. éuüå-15`, ©O²
L PSå!w�, ò��oå>|rÝ� 0.7E0 �
1å, du>|¤3����mS�#Nkü��
�´�pR��, Ïdo�f1å7,Ø�U*d
��Ø�Z, cÙ3ã 6(b) �¹e (üå\�-1
�Ð© �����), ²L PS å!w�, 5gØ
Ó1å�f1åm´���Z�, ²LZ�U\,
>|rÝ�� 1.4E0. �gaí, � nå ����
�-1�ZU\, PS �>|rÝ� 0.7nE0. �,,
¢S�¹¥-1å�Ð© ���¿ØÑ´²1
�, �Ò´`�å°Ä-1²L PSå!w�, §�
�f1å¥�ké��Ü©� ���´���,
=�õê´Ü©�Z�, ¤±¢S�¹e1åU\
��>|rÝ 0.7E0 < E < 0.7nE0(n > 1). �´
�X°Ä-1ê8�O\, ¤kf1åm�Z�¬
�5�r, l
�� SBS Ú SRS ��Ñ��O\.
�Ò´`,Óü1å^�e�', PSå!w3õ1
åe��^�J'åý��¬k�½§Ý�eü,
½Nùén)õ1åe��Ñ�°�O\�y�
k�½��Ï.

ã 6 üåÚüå-1^�e PSå!w��^�J«¿ã

4 ( Ø

3 “ 1 II” C�þ, |^��»����{,
?1
 SBS, SRS ��Ñ��ÿþ, ÏLUC°
Ä-1�m�U�3��Z^�?1¢�, y¢

 “ 1 II” C��´-1�m�3�r�Z�, 

�-1åm�Z§Ý�p, ��Ñ��r.
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Research of coherence between driven-laser beams
and its influence on backscatter
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Abstract

Previous studies have shown that the technology of beam smoothing may effectively control parameter instabilities within the

laser-plasma interaction, and greatly reduce stimulated Brillouin scattering (SBS) and stimulated Raman scattering (SRS). However,

the recent experimental results on NIF revealed a much higher SBS and SRS than expected, one possible reason is due to the coherence

between incident laser beams. In our research, two laser beams from “Shenguang II” facility are employed to irradiate an Au plate

target, the energy and spectra of the backscattered light are measured in different coherent conditions. The results show that the driven-

laser beams strongly interfere with each other, and usually the backscatter becomes strong gradually with the increase of coherent

degree between the incident beams.
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