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JÑ�«#.�-1��Eâ, p�/¢yÀÂ:»¤I� 102 ps ?põÇ-1óÀ. TEâÍÜ
DÚ�
-1°Äì��EâÚÉ-Ùp�Ñ� (SBS) óÀØ Eâ, 3ØUCyk-1C�ÌN(��cJe, ¦^�
óÀ (ê ns) ¿©J�Ì��ì;U, ,�3XÚÑÑàÏL SBS ?1óÀgÄ$�Uþ=£, ò�óÀUþ=£
� 102 ps ?�ÀÂóÀ, ¢yp����8�. TEâ3ÌÄ��e¢yUþ=£, ò�ÑDÚ SBS Ø �mA5
Ø���":, ÑÑ÷vÀÂ:»��A5�¦�°���-1óÀ.

'�c: ÀÂ:»-1óÀ, É-Ùp�Ñ�Ñ�, Uþ=£

PACS: 42.60.−v, 42.65.Es, 52.57.−z

1 Ú ó

ÀÂ:»´ Betti � [1] 3 2007 cJÑ��«
#..5�åàC (inertial confinement fusion, ICF)
:»�Y. T:»�YòØ Ú:»©m, ÙØ=
äk¯:» [2−4] pOÃ!$UþK�Ú�Ð�6
NåÆ­½5�`:, �äk�¥%:» [5−7] (
�aq�A:. ÀÂ:»duÙ`û�ÔnA5,
�²JÑBÚå
2��'5, ´�c-1àC
+�ïÄ�9:Úc÷ [8−22]. ,
Äuy¸m�
°Ä�.-1C��ÀÂ:»7L)ûü��¡
�¯K: �´3�þ!1´üÙe�þ!Ëì¯
K [23−29]; �´ÀÂ:»¤Ip¸�õÇ!pé'
ÝÚp�m°Ý-1óÀ�¼�, ùé-1EâJ
Ñ
#�]Ô.

Ù¥, ÀÂ:»¤I-1óÀ�¢y´Ä:^
�, ÙÌ�EâJ:3óÀ��)!��ÚDÑþ.
p�¼�ÀÂ:»-1óÀ�6u-1Eâ�M
#, oN
ókü«Ä�g´: �´òØ óÀ�

:»óÀ����óÀ5DÑ��, =óÀ��E
Ü��Eâ; �´Ø óÀÚ:»óÀ©O?1D
Ñ��, ��3q�ÍÜ¢y¤IØr­�, =ó
À��EÜEâ. ü«g´�g�3ØÓ�EâJ
K: cöÌ�´óÀp���� B È©É��g
ñ, ±9óÀpé'ÝI¦�OÃ�Ú�gñ; �
öÌ�´ 102 ps ?-1óÀp���� B È©É
��gñ, ±9Ø óÀ�:»óÀÓÚ�¯K.
�X°�càXÚ�p�uÐ, �ö�Og´�Ó
Ú¯K���Ð�)û, ¦T�Og´J:{z
� 102 ps ?óÀ�p���¯K. ØL, 102 ps ?
-1óÀ�DÑ��%?u����� �: ��
��¡� B È©É�, XÚ�Ä��Çò4Ù$
e, ó§�d4�; XJ¦^DÚ�}òóÀ��
Eâ (chirped pulse amplification, CPA), qÏ�I�
¦^�ÚÑÚáÅ�Ø Eâ, XÚ��E,. 7
LÏ¦Ü·��ª�é 102 ps ?-1óÀ?1D
Ñ��, ¿?1�Å=�.

�©JÑÄuÉ-Ùp�Ñ� (stimulated Bril-
louin scattering, SBS) Uþ=£�-1Eâ, TEâ
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3ØUCyk-1°Äì�ÌN(�cJe, ¦
^�óÀ (ê ns) ¿©J�Ì��ì;U, ,�3
XÚÑÑàÏL SBS ëþ��ò�óÀUþ=£
� 102 ps ?�-1óÀ, ¢yÀÂóÀp����
8�. TEâ�Ü
°Äì��EâÚ SBS óÀ
Ø Eâ, 3ÌÄ��e¢yUþ=£, ò�ÑD
Ú SBS Ø �mA5Ø���":, 3y¸C�þ
ÑÑ÷vÀÂ:»�¦��Uþp¸�õÇ°�
��-1óÀ. �©ÄkloNþ0�Äu SBS U
þ=£�ÀÂ:»-1Eâ, �ÑoNEâ´�,
©Û'�Eâ¯K; ,�ÏLê��[é SBS Uþ
=£�ÔnA5?1ïÄ; ��0�TEâ��y
g´9Oy.

2 Äu SBS Uþ=£�-1��Eâ

|^ SBS ¢yáóÀ��±Ù(�{ü!p
K1Ú$¤�
É�<��ÊH'5�­À. �
Æ[�éd?1
�þ�ïÄó�, �)K1U
å!SBS óÀØ !Ø 4�Ú SBS 0��. Ù
¥, 3K1Uå�¡, �ÛdÚ{I?1
�õ�
ïÄ, ¿3 102 J ?Ú kJ ?-1XÚ?1
 SBS
�ïÄ [30,31]; 3 SBS óÀØ �¡, �³�Æ
3 2009 c¢y
ÑÑ°Ý� 160 ps � SBS óÀØ
  [32], Uþ=��Ç3 80%±þ; 3 SBS óÀØ 
4�ïÄ�¡, <�ÊH@�Ø 4��0��(
fÆ·½(f���±Ïk' [33], æ^á(fÆ
·�0��±¢y 102 ps ?óÀ�ÑÑ; 3 SBS 0
��¡, ­Í%X�5U­½, ´�~·Ü^up
K1 SBS ��«0� [34,35]. Ïd, éu¢y�Uþ
� SBS áóÀ��®²ä�
éÐ�nØÄ:Ú

¢�êâ, (ÜÀÂ:»�A^, JÑ
Äu SBS
Uþ=£�ÀÂ:»-1��Eâ.

du3DÚ� SBS Ø L§¥, &Ò1
uD
(, �)���3K�A5, Ïd&Ò1�3��
��mËÄ, ,
��L§¥Ú\�Ø(½5%�
é��. ÀÂ:»I�°���:»óÀ��mA
5, ÏdDÚ� SBS òØU÷vÀÂ:»�¦, 7
L3ÌÄ��^�e¢y SBS �Uþ=£. ã 1 ¤
«�Äu SBS Uþ=£�ÀÂ:»-1óÀ��
EâoN(�«¿ã.

Äk, ÏL�1ncàXÚ�Å�N�, �)
�Y SBS Uþ=£¤I� Stokes ª£, ¿�ÏL
ÍÜìòÄ$1Ú&Ò1«f
?1ªÇ£½, ±
÷vªÇ­½5��¦ (�� MHz). ,�òN�
�)�ëY1?1�Å!���, ±÷vóÀ3
°Äì¥��¦, ��ÏLÌÝN�ì�EÑ�
��óÀ (3—5 ns) �Ä$1Ú��eª£�áó
À (200—500 ps, óÀ°Ý�â��0�?1`z)
Stokes 1, üóÀ��)���ÏLcà�>fÆ
XÚ°���, ¦&Ò1óÀÚÄ$óÀ¢y°(
ÓÚ. ��ò&Ò1óÀ�Ä$óÀæÈ���ó
À, &Ò13c, Ä$13�, Xã 1 óÀæÈ�¤
«. �¤±ò&Ò1�uc÷, Ì��Ïkü:: �
´ÏL SBS Uþ=£�, ¬kÜ©Ä$1í3, e
òÄ$1�uc, K¬k-1ku¤I� 102 ps ?
óÀ��q�, éÔn¢��)K�, ��K�;
�T¯K�u); �´3-1DÑ��L§¥, d
uOÃ�Ú�A��3, c÷���ê�u�÷,
ò&Ò1�uc÷, duUþ��, éÄ$1��
/��K���, ��KI�p°Ý�&Ò1óÀ
��.

ã 1 Äu SBS Uþ=£�ÀÂ:»-1óÀ��EâoN(�«¿ã

114207-2



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 11 (2012) 114207

ã 2 B È©É�^�eØÓ����ìJ��ÇÚóÀ°Ý
�'Xã 18, 16, 14 ¡L«Ì��ì�o¡ê

3�ïæÈEÜóÀ�, �òÙ3��ó´
¥?1��, �)cà��!ý�ÚÌ�XÚ. d
u SBS ª£��, =� GHz þ?, �,DÑ�-
1�VªEÜóÀ, �´DÑ��A5E,ÚDÚ

�üª��aq. Ä$óÀ�°Ý����ê ns,
3 B È©É�^�e, �' 102 ps ?�-1ó
Àé��ì�J��ÇòwÍJp. ã 2 ¤«�
ØÓó°-13 B È©É�^�e (∆B 6 1.8,∑

B 6 3.5) Ì��ìJ��Ç�'� (�&ÒO
ÃXê� 0.05 cm−1, Ä��Ñ� 0.0045 cm−1, 18,
16, 14 ¡L«Ì��ì�o¡ê, η L«J��Ç),
5 ns éA�J��Ç' 200 ps óÀp
C 20 �,
ùB´¦^�óÀ����Ï¤3. üØÓó°é
A�ÑÑUþ©O� 16 Ú 0.8 kJ. 5 ns ���, �
�ì�J��Ç®�CÑÑ­��$:, áuUþ
.�O, U�Ð/J���ì�;U, ²LC��
�ó´òóÀ���õÇÉ�:. eÄ$óÀ°Ý
� 5 ns!1å�» 36 cm × 36 cm, KÑÑ-1Uþ
�� 16 kJ, ¸�õÇ�Ý�� 2.5 GW/cm2, d�&
Ò1óÀ�¸�õÇ�����A¸�õÇY²,
éAUþK� 0.6 kJ.

ã 3 SBS Uþ=£��XÚØÓ�(��O«¿ã (a) ��(�; (b) ���(�

��, 3óÀ?1�Å=��, ÏLÙp�
��, ò�óÀÄ$1���Uþ=£� Stokes
1, �
±��´ê��ÀÂ:»�I¦, Ï"é
u 2—3 GW/cm2 � Stokes 1U
k 10 ��Ùp
�OÃ, �A�UþJ��Ç� 60%—70%, d�
�ÑÑ�� 3—6 kJ � 102 ps ?áÅ�-1 (2ω,
3ω), �'����C���ì|^�ÇòwÍJ
p, ��ÀÂ:»¤IUþ (�� 100 kJ) �-1å

êòl 200 ü$� 20—40, 4�/ü$C��E
d. SBS ��XÚ��OXã 3 ¤«, ©���.
Ú���.ü«: Ù¥��.�Oäkp�UþJ
��Ç, �I¦^��»�lfN>1m'Ú��
» �¡, O\XÚ�E,§Ý; ���.�J�
�Ç�'Ñ$, �XÚ�O{ü, ÃI�lf>1
m'Ú �¡, 4�ü$ïE¤�, ��ÎÜ�.
-1C�¦þ~�ÏL�1Æ���Ä��O�
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K. ,	, du SBS Uþ=£3ÌÄ��^�e?
1, �<�/ò Stokes 1ªÇ£Ä�����Ý�
���, ¢yp����, Ïd�±â»~5�U
^u��Ý�������ª, ¢y��Ý���
���. ���(����(����Ñ´áuë
þ��L§, ��þ¿Ã�O, Ïd3�Y�Qã
¥, �
�.�{üz, òÌ�±��(�é SBS
Uþ=£�ÀÂ:»-1Eâ?1`².

UìT-1��Eâ´�, Stokes &Ò1ÚÄ
$1�±|^yk�-1��XÚ¢y��, ,

�¡�Xü�'�Eâ¯K: �´XÛ¼�÷v�
¦� Stokes «f1, �)óÀ°Ý�°(��, �
Ä$1�m��mÓÚ!ªÇ­½5�°(��
�; �´ SBS Uþ=£L§¥, Ä$1é&Ò1�
��´Ääk 10 �±þ�OÃUå. Ù¥1��
¯KÌ��6u°�càXÚ5¢y, �öK´T
Eâ´��Ø%¤3. e¡òé SBS Uþ=£�Ô
nA5?1ïÄ, lnØþéTEâ´�?1©Û.

3 SBS Uþ=£ÔnA5

3.1 SBS UUUþþþ===£££nnnØØØ©©©ÛÛÛ

du�©�Eâ�Y´ò�óÀUþ=£�

áóÀ, Ù�DÚ� SBS ���3�½��O,
�Z�� �Ú SBS 0�����Ýò¥yÑ#
�A:, ·�òÄkÏL���nØ©Û, n)ù
Ù¥��O.

ã 4 áóÀ SBS ��óÀ�p�^«¿ã

DÚ� SBS ��@���0��¥% �´
üóÀ��Z�� �, �´�©�Y (=áóÀ
��) %k¤Cz. �
{üå�, �±b�óÀ/
G�Xã 4 ¤«�Ý/, Ó�b�üóÀ�� �
� 0 :. éu&Ò1� t ���¡, Ù�Ä$1�
^�m ��

L ∈
[

1
2n

c (t − Tp) ,
1
2n

ct

]
. (1)

ã 4 ¥J�µ¤«, Tp �Ä$1°Ý, Lp Ú Ls

©O�Ä$1Ú&Ò13�m�éA�Ý, c �1
�, n �ò�Ç. �
ïÄ��&Ò1�Ä$1��
^, ò&Ò1©¤ m ��m�¡ (0 → m). {üå
�, b�z��m�¡��^rÝÑ� 1, @o�p
�^�±L«�

k = 0 →
[
− 1

2n
cTp, 0

]
= 1,

k = 1 →
[

1
2n

c (∆ts − Tp) ,
1
2n

c∆ts

]
= 1,

...

k = m − 1 →
[ 1
2n

c ((m − 1)∆ts − Tp) ,

1
2n

c(m − 1)∆ts

]
= 1,

k = m →
[

1
2n

c (m∆ts − Tp) ,
1
2n

cm∆ts

]
= 1,

(2)
Ù¥, Ts �&Ò1°Ý, ∆ts = Ts/m. du�áó
À��, ¤±k Tp > Ts, éz��m�¡�rÝ?
1\O, dd�±�Ñ&Ò1�Ä$1�^�rÝ
���L�ª�

I ′ =



1 L ∈
[
− 1

2n
cTp,− 1

2n
c (Tp − ∆ts)

]
,

...

m + 1 L ∈
[

1
2n

c (Ts − Tp) , 0
]

,

...

1 L ∈
[

1
2n

c (m − 1)∆ts,
1
2n

cm∆ts

]
.

(3)
� ± w Ñ, � � � ^ r Ý � « �

�
[

1
2n

c (Ts − Tp) , 0
]

. Ï d � � 0 � A T '

u d « � é ¡ © Ù, � � n � ¥ %   � K
� c (Ts − Tp) /4n. ,
, óÀ�� �3 0 :,
ù�DÚ�óÀ����� ��3���O.

Ä$1�&Ò1¥%�����³¥% �
ål©O�

L′
p =

Ts − Tp

4n
c − −Tp

2n
c =

Tp + Ts

4n
c,

L′
s =

Ts

2n
c − Ts − Tp

4n
c =

Tp + Ts

4n
c.

(4)

�±wÑüö�ål�Ó, `²óÀ¥%3��n
�¥% ����Ñy�rÍÜ, dd����0
��Z��, Xã 5 ¤«.
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ã 5 áóÀ SBS ��0��� �«¿ã

��J�µL«��0��ÝéA� �, 

���J�µL«&Ò1ÚÄ$1����^�
éA� �. du�©�Y�áóÀ��, XJn
�áu (Tp − Ts) c/2n, @oòkÜ©Ä$ØU�
&Ò1?1�p�^, ¬ü$Ä$1�UþJ��
Ç, ùÒ��
áóÀ��¥��0�����Ý,
ù´áóÀ�����A:. �´éu�óÀ��
�¹, du&Ò1��, =B��0��á, ?Û�
��Ä$1Ñ�±Ú&Ò1�p�^, ��&Ò1
rÝ���½§Ý, Ò�k�J�Ä$1Uþ. �
Yê�O�¬éù�(Ø?1?�Ú(@.

3.2 êêê������[[[(((JJJ���©©©ÛÛÛ

SBS Uþ=£�Ä��§lð�d��§
Ú Navier-Stokes �§Ñu, 3úC�ÌCq�^�
e, �
ïÄ¯K�{z, �Ñ�mû��, ���
� SBS ��§| [33]

∂Ap

∂z
− n

c

∂Ap

∂t
− α

2
Ap = −i

γωp

4ncρ0
ρAs, (5)

∂As

∂z
+

n

c

∂As

∂t
+

α

2
As = i

γωs

4ncρ0
ρ∗Ap, (6)

∂ρ

∂t
+

ΓB

2
ρ = i

ε0γq2

4Ω
ApA∗

s , (7)

Ù¥, Ap, As, ρ ©OL«Ä$1!&Ò1Ú(Å|
�E�Ì, ρ0 �0�²þ�Ý; ωp, ωs Ú Ω ©OL
«�Ä$1!&Ò1Ú(Å�ªÇ, q �(ÅÅ�;
ΓB = 1/τa �Ùp��°, γ ´0��>�� X
ê, ε0 �ý�¥�0>~ê, c �1�, n �0�ò
�Ç, α �0�áÂXê. ê�¦)ÏL©Ú{¢
y, -1DÑ�ëþL§3���m�¡¥©m5
?1, ëþL§¦^ Runge-Kutta {¦). �
�Ð

/©ÛUþ=£�ÔnA5, Äk½ÂI�5�Ô
nëþ.

¸�õÇ���ê

G =
Ps1

Ps0
, (8)

Ù¥ Ps1 ���� Stokes 1�¸�õÇ, Ps0 �5
\��³� Stokes 1¸�õÇ. du Stokes 13U
þ=£L§¥óÀÅ/Cz¿Øì�, =��X�
½�Ø ½Ð°, 
ÑÑó°q´±:»óÀI¦
?1`z, Ïd¸�õÇ����êò´ SBS Uþ
=£'5�Ä��I.

UþJ��Ç

η =
Es1 − Es0

Ep0
, (9)

Es1 � � � � � Stokes 1 U þ, Es0 � � � c
� Stokes 1Uþ, Ep0 �Ä$1Uþ. �
k�
/òÄ$1Uþ=£� Stokes 1, �¦UþJ��
Ç¦�Up, ±¿©/J�Ä$1�Uþ.

�©oNEâ´�¥Uþ=£L§�U¦^
Äª!�ª½n�ª, ØL0��OÃXê�Å�
Ã', 
(fÆ·�Å�²�¤�', ¤±ê�O
�ò�ØÓ�(fÆ·, L«ØÓÅ���^�J.
Ó� SBS Uþ=£L§¥�;�gu SBS �ÑU
þ, Ïdò SBS OÃXê g, -1rÝ I , �p�^
�Ý L nö¦È gIL K���3 25 �m, nØO
���Ü©(Jò3d^�e?1. ã 6 ��[O
�¥¤^5\ SBS ��³�-1óÀÅ/. Tó
Àd�p°� 300 ps �&Ò1óÀÚ°Ý� 5 ns
�Ä$1|¤, Ä$1Uþ� 15 kJ, &Ò1Uþ
� 0.96 kJ, ¸�õÇ�Ýþ� 2.3 GW/cm2. du5
\�Ä$óÀ°Ýd-1C��`zÑÑ:û½,
ÏdO�¥òÄ$óÀ°Ý�½� 5 ns. &Ò1ó
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À°Ý�·�Cz, �´±ÑÑ¤I 102 ps ?�À
Â:»-1óÀ�8� (�©± 200 ps ó°ÑÑ�
8�), éuØÓ�(fÆ·A�ÜØÓ�5\óÀ
°Ý. du SBS ��L§¥��XØ , Ïdò5
\°Ý�½� 300 ps.

ã 6 5\ SBS ��³�-1óÀÅ/

ã 7 Uþ=£�ÑÑ�-1óÀÅ/

ã 7 � gIL = 25!(fÆ·� 0.4 ns!0�
�Ý� 60 cm ��ÑÑóÀÅ/. ÑÑ&Ò1óÀ
°Ý� 210 ps, �ÑÑ 200 ps �8I�O��, 

¸�õÇJp
 18.5 �, ��
 43 GW/cm2, Uþ
J��Ç�� 83%. XJò(fÆ·~�, @o¸
�õÇ���êò¬UYJp, �´ÑÑóÀ°Ý
�A�¬k¤Ø , 
J��ÇÄ��±ØC. À
Â:»¤I-1óÀ3�½��SCz, �3�`
z�óÀ°Ý, Ïd3¤IóÀ°Ý(½^�e,
AÀJÜ·�0�Ú5\óÀ°Ý. 3ã 7 ¥��
w�, Ä$1¥yÑc÷����J��y�, Ì
��Ï3u&Ò1�Ä$1¸�õÇ�C, 7LÏ
L�½���â���J�Ä$1Uþ, ù�´Ä
��Ç�U�� 83%�Ì��Ï, ��âoN�O,

¤I&Ò1 10 �OÃ´�±÷v�.
�
©Û SBS Uþ=£�ÔnA5, e¡ò?

10�Ú-1ëêéUþ=£K��ïÄ, Ù¥0
�ëê�)��0���Ý!OÃXêÚ�ÑX
ê�, 
-1ëêÌ��üóÀ¥%��� �Ú
&Ò1óÀ�°Ý. éuA½Cz�ü�ëê, ò
�	Ù3ØÓ�(fÆ·^�e�Uþ=£�¹,
±d�ÑÙÄ�Ôn5Æ.

ã 8 SBS 0��ÝéáóÀ���K� (a) 0��Ýé¸�
õÇ���ê�K�; (b) 0��ÝéUþJ��Ç�K�

ã 8 � SBS 0��ÝéáóÀ���K�. Ù
¥ã 8(a) �¸�õÇ���ê�Czã, �±wÑ,
�X0��Ý�O\, ¸�õÇ���ê�5O\,
�´, �0��Ý�u 60 cm �, ���êÄ��
±ØC. d�Ý' 5 ns Ä$óÀÚ 300 ps -1ó
À���^����Ý 62 cm Ñ�, 
'¤I��
�Ý 55 cm Ñ�. ù�nØ©ÛÄ��Î, `²á
óÀ��¥, 0��Ý7L���½�Ý, ÄK�
�L§òÉ�î­K�. ã 8(b) �UþJ��Ç�
Czã, Ù�0��Ý�Cz�¸�õÇ���ê
Ä���, �(fÆ·éJ��Ç�K�¿ØwÍ,
Ïd�Y�ïÄòÌ�'5¸����ê�Cz.
lã 8(a) �±w�(fÆ·é¸����ê�K
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�, (fÆ·��, ���ê��, �´ù¿ØU`
²(fÆ·��K�Ð, �AnÜ�Ä�ZÑÑó
À°Ý�¯K.

ã 9 �óÀ¥%�� �é SBS Uþ=£
�¸�õÇ���ê�K�, Ù¥ SBS 0��Ý
� 60 cm. ã¥¤« O : ����0�¥%, �
±wÑ, óÀ¥%30�¥%���, ÙOÃ�ê
��, ùÚnØ©Û(J��. Ïd, 3?1 SBS U
þ=£�, AÜn/����0� �, ¿�&Ò
1ÚÄ$1��mm�?1�Ü. üóÀ¥%��
mm�����u0��ÝéA��m, =��Ä
$óÀ�m� 1/2, d�üóÀ¢S®��, Ïd¢
S�¹e�A�Ä�&Ò1�½����m. XJ
�l�(�, �Ä 30◦ l��Ý, 1å�»� 40 cm,
@o�
1å�©l, KI� 80 cm �1§, ~�
0������1§, K�±�Ñ�mm��� 3
ns, Xã 6 �Ñ\óÀ¤«, �mm���� 3 ns.

ã 9 óÀ¥%�� �é¸�õÇ���ê�K�

�â SBS ���nØ, ���OA�� gIL

3gu SBS K���NC (��� 25—30), ±;�
gu SBS �5�þ�Uþ�Ñ. ã 10 ���0�
OÃXêé¸�õÇ���ê�K�. �,�©O
�¥¿�\\gu SBS �., �E,�±w�, é
u�� SBS ��
ó, 3 gIL �u 25 �, ���ê
�OÃXê�O���²w. 
�OÃXê���
½§Ý�, ¬Ñy���êeü, ���êÑyË
Ä�y�, �l�mA55wÑy²w�õ¸(�,
`²Ñy
&Ò1Uþ��6. Ïd, ¿�OÃX
ê�p�Ð. �,éu�©�Y
ó, du«fó
À��3, éugu SBS äk�½�³��^, �
�ØUÃ�p. ¤±I�ÀJ g ���á�½Ú\
�½�°ü$ g, ½öÌÄª£±��ÙoNOÃ

3�½Y². éuØÓ�(fÆ·
ó, (fÆ·
�á, ��¸���¤I�OÃXê�$, �´3
guK��e�, (fÆ·�á, ���ê�p.

ã 10 ��0�OÃXêé¸�õÇ���ê�K�

ã 11 ��0�áÂXêé¸�õÇ���ê�K�

SBS 0���Ñ�éUþ=£�)­�K
�, ã 11 �áÂXêé¸�õÇ���ê�K
�. �±wÑ, �0�áÂXê�u 10−3 cm−1 �,
¸�õÇ���êm©wÍü$. éuXz�
­Í%á�, ÄªÚ�ª1�áÂ�Ñ�±��
3 10−5 cm−1 ��, �3-1ËìeØ¬k©),
ÏdéUþ=£�K���; éu�Xz�0�,
ÙáÂ�Ñdu,���þ�3òwÍJp, òé
Uþ=£E¤��K�, Ïd0�á��Xzò�
'­�. 
põÇn�ª1�Ëì¬��­Í%á
��©), �)X%�f�,�, 0��áÂ²w
O\, ùÒ��
n�ª1�¦^. Ïd, ��-1
p�á�©)���áÂ�Ñ´n�ª-1 SBS
Uþ=£�'�¤3.

�âoN�O�Y, Ä$1�óÀ°Ý��
� 5 ns, d�C��Uþ.�O. 
&Ò1�óÀ
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°Ý�±?1�½�`z, ã 12 �ØÓ�(fÆ
·^�e, ¸�õÇ���ê�&Ò1óÀ°Ý�
'X. �±wÑ, 3�½�(fÆ·^�e�X&
Ò1°Ý�O\, ¸�õÇ���êm©×�þ,,
��úeü. Ïdéu�½�(fÆ·, �½�Ä
$OÃY², o´�3X�`z�&Ò1óÀ°Ý
¦���ê��. lã 12 ��±wÑ, 3óÀ°Ý
���½���, (fÆ·é���ê�K�ò~
f, ���êªu��z, �´¸����ê�e
ü. �
¦¸�OÃ�ê�u 10 �, A��&Ò1
óÀ°Ý3 500 ps ��S, ¿�â(fÆ·ÀJ�
`z�°Ý.

ã 12 &Ò1óÀ°Ýé¸�õÇ���ê�K�

ÏL±þ�ïÄL², du�©�Y¦^áó
À� SBS ��?1Uþ=£, ¿�æ^ÌÄ�&Ò

1�)�{, ÙkOuDÚ��Äª�óÀ SBS �
�. OÃ0�I���½�Ý±¿©|^Ä$1;
�Z�� ��&Ò1ÚÄ$1¥%30�¥%
��; 3gu SBS K��e�, OÃ�p, �Ñ�
�, Uþ=£����ê��; éuØÓ�(fÆ
·, �3�`z�5\&Ò1óÀ°Ý. �±wÑ,
SBS Uþ=£´XÚ�!õÏ�K��ÔnL§,
7L?1nÜ©ÛÚ¢��y±`zT-1Eâ
��O.

4 ¢��yg´95y

du “Äu SBS Uþ=£�ÀÂ:»-1E
â” ´��E,�XÚ�O, Ù-1¸�õÇp, ¢
��y7L©�õ��g?1, ¿ÅÚ�õÚU?
oN�Y. ã 13 �©Ú�y�Ä�g´. SBS gÄ
$��Ì�´ü�'�Ï�: �´põÇ^�e�
gÄ$�� (G > 10), �´ Stokes 1�°��m
A5��. Ù¥ 10 �OÃ´Ä:, XJvkpõÇ
^�e�OÃ, °���BÃl!å. 
põÇ^
�e�gÄ$��q©�n��g, Äk´ Stokes
1�Ä$1�æÈDÑ��, òõÇJ,� 2—3
GW/cm2 Y², �põÇ^�e�gÄ$��Jø
¤IUþ, �� Stokes 1Jø�Ü©OÃ; Ùg´
�¢y�Å=�, ±÷váÅÑÑ��¦; ��¢
ypõÇ^�e� 10 �OÃ.

ã 13 Äu SBS Uþ=£�ÀÂ:»-1Eâ¢��yg´

�â¢��y�Ä�g´, ©Ú�yOy�±
©� 4 ��g5?1, Xã 14 ¤«. Äk´��
»$Ïþ�Ä SBS � 10 �OÃ�y¢�. du 10
�OÃUå´Äu SBS Uþ=£ÀÂ:»-1E
â�Ä:, ÏdòÄk�	 SBS ´Ää�3&Ò
1ÚÄ$1õÇ���¹eJø 10 �OÃ��U
5. T�g¢�3��», $õÇ^�e?1, æ^
�Ä�ª�)«f
, ¦«f
�Ä$1õÇ��,

ÜnÀJ�pOÃ���0�, ¦ÙoNOÃ�C
gu SBS K�Y². duoN�Y�OÃ½A�
�3�AY², ÏdÙ¢�(J´äk�'5Ú	
í5�. �y
�Ä�ªe�OÃA5, òé�m
�°���?1ïÄ, =3ÌÄ��� SBS e¢y
Uþ=£. ¢�E,3��»$õÇ^�e?1,
À^���0��1��g¢��q, ïÄ°��
) SBS &Ò1 (�mÚªÇ­½5÷v�¦) �c
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à1nEâ, ¿(ÜOÃ0�nÜ�yÌÄ��e
UÄ¢yáóÀ� 10 �OÃ. 1n�g�¢�3
��»pÏþ^�e?1, 8�3uÏéÜ·��
�0�, �y3�oN�YõÇ���¹e (2—3
GW/cm2) �Uþ=£. ¢�æ^�Ä�ª�)«f

, |^���z��?�G-1ì?1¢�, Ï
L å��oN�O�õÇY². �âcn��g
�¢�(J, �±�OnÜ�y�¢�. d�ãæ
�oN�Y¤ã�ÌÄ�ª�)&Ò1, 31nX
Ú¥?1æÈ, ¿3ykC�aq�¡G��XÚ
¥?1DÑ��, ,�2?1Uþ=£. d�ã¢
�3��»!�Uþ!põÇ (2—3 GW/cm2) ^
�e?1, ò�	��»e�&Ò1OÃUå!1
å�þ!�Ñ!ëê`z�, ¿'5����mA

5.
o��g¢�ÅÚí?, ©)Äu SBS Uþ=

£�ÀÂ:»-1Eâ���'�:, 3ØÓ¢�
^�e?1�y. c�¢���y(Jòû½�Y
�y���, ¿�oN�Y�U�¬3¢��y¥
Øä?U, �ÙÄ�g´ØC. oN�Y¥�Ä

�ª½n�ª�A^, �Ù�Äª�Ä�Ôn5Æ
aq, Ì�3u�âØÓ�Å�ÏéÜ·�0�,
ÏdáÅ���yÌ�?1�Yü��g=�, 3
1n�gÏéÜ·0�cJe, ?11o�g�n
Ü¢�. duTEâ�E,Ý4�, y�ã�ïÄ
Ì�8¥3�n�15, Ù¢�ò3CÏmÐ, 3
Ä��n�15�y�2?1�Y�15Úó§
�15ïÄ.

ã 14 Äu SBS Uþ=£�ÀÂ:»-1Eâ�yÚ½

5 ( Ø

�âÀÂ:»é-1óÀI¦, JÑÄu SBS
Uþ=£�ÀÂ:»-1Eâ. TEâ3ØUCy
k-1°ÄìÌN(��cJe, ¦^�óÀ¿©
J�Ì��ì;U, ,�3XÚÑÑàÏL SBS ë
þ��ò�óÀUþ=£� 102 ps ?�-1óÀ,
p�/��ÀÂ:»-1óÀ. TEâ�Ü
°Ä
ì��EâÚ SBS óÀØ Eâ, 3ÌÄ��e¢
yUþ=£, ò�ÑDÚ SBS Ø �mA5Ø��
�":. ÄkloN�¡0�Äu SBS Uþ=£

�ÀÂ:»-1Eâ, �Ñ
oN�O�YÚ SBS
��XÚÄ��O, ©Û
TEâ�'�EâJ:;
,�ÏLnØ©ÛÚê��[, ïÄ
TEâ�Ô
nA5, �DÚ SBS ��?1
'�©Û, �Ñ

Ù¥��O, ïÄ
�«ëêé SBS Uþ=£�K
�; ��0�
TEâ�¢��yg´, �Ñ
o
��g�¢��yOy. éÄu SBS Uþ=£�À
Â:»-1Eâ?1
XÚ�ïÄ, �Ñ
p�¢
yÀÂ:»-1óÀ��15�Y, éÀÂ:»ï
Ääk­�¿Â.
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Abstract

Shock ignition is considered as a relatively robust way to achieve the efficient fuel burn in inertial confinement fusion. However it

requires intense laser pulses of sub-ns to launch strong convergent shock to ignite the pre-compressed target. Here we present a novel

method, which has a substantially high extraction efficiency, to amplify laser pulses of ∼200 ps for shock ignition. In this method,

stacking pulse with a Stokes light of ∼200 ps in the front and a pump light of ∼5 ns following, is employed to propagate in the amplifier

to extract the stored energy, then in the final system after harmonic conversion, laser energy is transferred from pump pulse to probe

pulse by stimulated Brillouin scattering. Because of employing long pulse in the main amplifier, an output laser energy of 15—20

kJ is achievable at fundamental frequency. Simulations show that the energy transfer efficiency is up to 75%, considering harmonic

conversion efficiency of 60%—80%, implying that 5—10 kJ laser pulses of ∼200 ps can be produced using this scheme. As a result,

only ∼20 beams are required to generate the ignitor, reducing the cost for realizing the shock ignition.

Keywords: shock ignition laser pulse, stimulated Brillouin scattering, energy transfer
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