58 11 2009 11
1000-3290/2009/58 11 /7690-05

ACTA PHYSICA SINICA

Vol.58 No.11 November 2009
(©2009 Chin. Phys. Soc.

2009 1 9 2009

4—6 nm. 168 J

PACC 4260
I.
chirped pulse amplification
CPA '
Ti sapphire
~30fs °
3.2 ps
Nd YVO4
Nd glass
107 s
X
107" s
20—30 nm
1 ps
. Lawrence
Livermore National Laboratory LLNL
* 863 2006AA84502

T E-mail xiexudong76 @ yahoo. com. cn

5.5 nm

*
621900
2 16
1054 nm. 710 fs.
1.5 PW 10° W .
5 nm
4—6 nm 710 fs
168 J 5.5 nm.
2.
1.
optical parametric amplification OPA
I pm s
2 ns/
8 nm o
10
3TW
1053 nm
OPA
OPA .
OPA
25 nm 1053 nm.



7691

11
E{é” 1_LJ_’E EH 2 ns 8 nm
SILEX-gheioq i | AR KBOPA = o el
800 nm /100 f3 ml@1 um =
STW s : M ot [N
IR a5 B i
PEPC: &1 Za T4
CPA
1.0} @)
2
0.8}
E. 0.6 F
3
8 nm 2 ns 8 nm oo, L
R ----41:0.2J/6.7nm
20—=30p 2. “A9:5.41/5.8nm
0.2 lif e A3:28]/5. 4 nm
e 44 127651/ 5. 2 nm
——A4.2:177J/5.0nm ||
0. 0 1 1 1 1 1 1
1046 1050 1054 1058
Wi /nm
1.2 -
-------- R
Lo [ —1681/5.5 nm kB ®
§ 0.8
s
< 0.6
=
o4t
B
0.2 |
O. 0 '”-—u ---- 1 - I 1 L 1 L 1 I 1 X 1 L 1 1 I---"u -----
1044 1048 1052 1056 1060
5 oA W/ nm
3 CPA a b
168]
10’ )
2x @20 1 x &40 2 x @70 3 ~10 10% .
®100 @150 20 e
@20 B
. aEathgthzt+1%aE722t
10°—10° D40 D70 z ot
10 —ikony, | E z ¢t 1I’E z ¢




7692 58
g wt
20—30 nm 2 ns/8 nm
20 100 J 13
3 a 5 a
020 A, D40 A,
10°
100 5b
. 5¢
3 a . 177 ] 0.254 ns/nm
full width at 2 ns/8 nm = 0.25 ns/nm
half maximum FWHM 5 nm 1053 nm
1054 nm
BINRA] ey ACEHEE A
I iy e}jmm D
g i
(a) B T ) (U2 I
4—6
nm 4 Shikif:
) 10 F
168 J 5.5 nm @ 25
=
3b ;:(, 2.0}
=2 st e, Wik
= “N]. 254 ns/ nm
= le)
Lo} -
200 8 06 }‘ji“*}u (=]
e
L e 0.0 ' I S =
o%éfﬁ g;n) .l 1048 1050 1052 1054 1056 1058
160 F o — PelC/nm
_ 120 ° / 51 = . .
o~ L L m — i g
e /_/'/i e A c
8" b S 1 #o
- "o 14
or E 1
0 " 1 " I " I . 1 " 1 2
2 4 6 8 10 10
ERGEOE RS /shot
4 CPA 6

710 fs.



11 7693
OPA
4—6 nm 300 fs
800 1200 1600 2000 710 fs
168 ] 5.5 nm.
710 fs

1 Strickland D Mourou G 1985 Opt. Commun . 55 447

2 Peng HS Huang X J Zhu Q H et al 2004 Proc of SPIE 5627 1 2006 33 895

3 WeiZ Y Wang Z H Wang P et al 2008 Journal of Physics 10 ZuwoYL Wei XF ZhuQH LiuHJ Wang X Huang Z Guo
Conference Series 112 032003 Y Ying C T 2007 Acta Phys. Sin. 56 5233 in Chinese

4 Aoyama M Yamakawa K Akahane Y Ma J Inoue N Ueda H
Kiriyama H 2003 Opt. Lett. 28 1594 2007 56 5233

5 Liang X Y Leng Y X Wang C et al 2007 Opt. Exp. 15 15336 11 Chuang Y H Zheng L Meyerhofer D D 1993 IEEE J. QE 29 270

6 Yanovsky V Chvykov V  Kalinchenko G 2008 Opt. Exp. 16 2109 12 ZhangY Wei XF ZhuQH Xie XD Wang F R Zeng X M

7 Perry M D Pennington D Stuart B C et al 1999 Opt . Lett. 24 160 Ying T C 2008 Acta. Opt. Sin. 9 1767 in Chinese

8 Zhang XM Fan DY Zeng XM Wei X ' Huang X J Wang X 2008
Zhu O H Qian L J 2006 Opt. Lett. 31 646 9 1767

9 Wang X Zhu QH Lin DH Huang XJ Zeng XM Zhou K N 13 Xie XD Wang X Zhu Q H et al 2007 Acta Phys. Sin. 56 6463
Wang F' JiangDB XuB LiuLQ XieXD WangXD GuoY in Chinese 2007 56

2006 Chinese. J. Lasers 33 895

in Chinese

6463



7694 58

Generation of 100-J sub-picosecond laser pulse in high energy
Nd glass chirped pulse amplification system”

Xie Xu-Dong"  Zhu Qi-Hua Zeng Xiao-Ming Wang Xiao Huang Xiao-Jun
Zuo Yan-Lei Zhang Ying Zhou Kai-Nan Huang Zheng
National Key laboratory of laser Fusion —Research Center of Laser Fusion CAEP Mianyang 621900 China
Received 9 January 2009  revised manuscript received 16 February 2009

Abstract
Generation of high energy sub-picosecond laser pulse was demonstrated in the Nd glass chirped pulse amplification system.
Seeded with pulse originating from OPA front end the laser system output chirped pulse with maximum energy up to 168 J and
the spectral width was 5.5 nm FWHM  centering at 1054 nm. Systematic investigation showed the spectral width of pulses was
about 4—6 nm with energy higher than 100 J which supports high energy laser pulse with pulse duration less than 300 fs. The

final pulse was compressed to as short as 710 fs by a mosaic grating compressor.
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