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Researches on High Power Excimer KrF Laser and Its Interaction with Target

SHAN Yu-sheng WANG Nai-yan MA Jing-long TAO Ye-zheng TANG Xiu-zhang
MA Wei-yi  WANG Xiao-jun GONG Kun YANG Da-wei JANG Xing-dong

FENG Qi GAO Huailin
(China Institute of Atomic Energy, Beijing 102413)

Abstract A six-beam multiplexing master-oscillator-power-amplifier (MOPA) high power KrF excimer laser system has
been built, the energy on the target has reached 120 J, and the focal intensity on the target can be up to 10° W/em®.
The researches for ion flight time measurement, plasmas temperature measurement and other plasma physics study are
being carried out. A Ti:sapphire/KrF hybrid UV ultrashort pulse laser has been also built, it can produce S0 m]/220 fs/
248 nm laser pulse, the intensity on the target exceeds 10”7 W/cm®. The hot electron spectrum from the solid target has

been studied.
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Table 1 The specifications of KrF laser used to ICF in the world

country name name of Lab. energy beam No | wavelength(um) | condition
USA + Nike Navy Lab. 3 kJ/4 ns 56 0.249 MOPA
UK Sprite Rutherford Lab. 150 J/60 ns 0.249 Oscillator
Titania Rutherford Lab. 1.7 kJ/140 ns 0.249 Oscillator
Ashura ETL 710 J/100 ns 0.249 Oscillator
Japan Ashura ETL 660 J/15 ns 6 0.249 MOPA
Super Ashura ETL 2 kJ/20 ns 12 0.249 MOPA
Russia GARPUN Lebejef 100 J/100 ns 0.249 Oscillator
Canada X Albert Univ. 30 J/60 ns 0.249 Oscillator
China HEAVEN- [ CIAE 407 J/200 ns 0.249 Oscillator
HEACEN- [ CIAE 110 J/23 ns 6 0.249 MOPA
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Fig.1 The structure scheme of 6 beam 100 J/23 ns KrF MOPA system
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Bt &% KA AR T (Rl Bk o BRAR L WO Ak & 3
T3 S BBk vh G5 R G0 D90 B K B AR A
WA VYA 20 cm X 48 cm B FHRE 1 AIROE R4 R .
FHKAF PFL R 2 B B0t i & 776, 8
L Z =10 Q, B 32 3% 554 (Hibachi) i 4 0.2
em, % 0.5 em, JUA[ & 3 H 89% . FHMAAFROL
FET 42 8 260 mm, B 25 K R 900 mm, 7E
Marx FEHHE V., =65 kV , 5% s B fi4
Bk vV, =600 kV Fl I, =60 kA, BN ESIE K
Ar:Kr:F,=89.6%:10%:0. 4% B S EBSEN
2 atm KT, FHOKEEFA7 - i RS
WOGRE R KT 400 J, EELI 6 RBOLHBRE
BOK, BJE7E 8 8B MThE, 1 MOPA R4
U b [R) 25 , 6356 H Bk ol 2 25 3K 3h B B & K
PR F RS BB RS . = 6 Bt & & T
KM 6 R S HE S T ROERR . IE R 2 SRR
AR ERKE S & 28 UGS SR S 2w &
WOLAR , i MOPA REE& XTI L EH, RS
SRR EAKTF 11 ns, BFFREFBIEERE,
IAEH i ESE T, B FREEEDNT £5%.
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Fig.2 The input/output curve of pre-amplifier (a)
and main amplifier (b)
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B T EGEE, MOKE MBOEREREY ST REEEK
KEBREABNL, BRE FRRERZTSHT,
BEERN~270um;6 FiAEFEERERN ~ 290
pm; FARIE CCD AHFI LPX % 400 mJ/23 ns E
L 10° 55 A BB LS A3 M . ERAEHEA
K, ZERBAL 2 RN R RS 6 SRABE ] X 109 J/
23 ns, i LPX £t 8RR 405, CCD B a4 |
ThRFE AL 8 X 107 W/em® .
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#8461 1744 nm/120 fs/12 m]/10Hz BEOERk vk, 2=
AR JE BOE B F i 248 nm, A B RS+
BEATRLA , B 55 ) 248 nm/440 fs/50 m]/10 Hz (#
Wothkoh, EHERE R 1.6 AT, BOLHRH
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FER IR IE (107 W/em® ) WUk vh &4 F , W3 T
i KT 200 keV ) X M55, RIS AT LR A
EAMRERBE A9 Maxwellian 4375 #0415 B8 34
FIRER 67 keVo HEIRATFTHN, 35— K 5L 50
RSN RO 4 R AR A R X SRSk
. TRERMAMEAMLTRFEYN BHARR,

T BB B R BB . A TR T 2
T AL 7 A AL R AR R S MO TE PR ESE
HF N PR B4 AT B R A R

2 % X W

1 Wang Naiyan, Shan Yusheng, Tao Yezheng et al..
Activities of developing high-power KrF lasers and studying
laser plasmas interaction physics at CIAE. Laser and
Particle Beams( 3% ¥ 76 5 L F H ), (Submitted) (in
Chinese)

2 Shan Yusheng, Wang Naiyan, Ma Weiyi ez al.. Recent
Progress of “Heaven One” High Power KrF Excimer Laser
Sysytem. CLEO/Pacific Rim"99, 302~303

3 Tao Yezheng, Gao Huilin, Shan Yusheng er al.. Hard X-
ray and hot electron generation from high intensity
femtosecond UV laser-solid plasmas interaction ECLIM
2000 12~16 June, Prague, Czech Republic





