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Abstract To meet three-step 3w temporally shaped pulse (the pulse-width ratio of three steps is 1.5 ns:1 ns:
0.5 ns and the amplitude ratio is 1:4:16) required by phgsics experiment, preliminary laser-pulse-shaping experiment
is performed on technical integration line (TIL). Firstly, laser energy and pulse shape of the injection laser system
(pre-amplification system) are primarily predicted to tune out systematic differences among the eight beams by laser
performance simulation model according to the shot mission and previous data. Secondly, several laser shots at
different laser power are done to further modify the pulse shape: 1w energy and lwo pulse are corrected by the
experimental frequency conversion efficiency for every beam, The injection laser energy by fitting experimental
input and output energy data, and the injection pulse shape by gain-fluence curve based on the above corrected 1w
pulse and 1w energy. Finally, all the injection pulses are compromised again for the final pulse shaping. The
experimental 8-beam three-step pulses of 3w at target are comparatively consistent with the requirement. For
3w-3 ns-0.5 kJ (single-beam) pulse, the three-step beam-to-beam instantaneous root mean square (rms) power
imbalance are about 30% , 10% and 5% , respectively.
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Fig. 3 Inversion pulse waveform example of frequency conversion section. (a) Required 3w pulse,

(b) fitting curve of frequency conversion efficiency and (c) resolved lw pulse
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Fig. 4 Inversion example of lw section. (a) Resolved injection pulse and (b) lw pulse

2.3 LWHMERIRE

SR kPR E A R I E S PR G TE 1 ns
7 Bk D A I R R A A R R B = A A
BOR B AL [ A B AT AN R )R A 1 ns J7
P ok O & 55 A5 80 1 ns Jy 0K v A A 2R B 6 A
R, KB =G BRI Mo o = DA R SR 87
P ARG 1 ns T30 B0 A 4 20 3 gl 2 T i v
Bk o SR AR T Ak b 38 A AT i 2

FIWIAE Bk vh #8608, IF #E47 = & B bk foe & 5. i
T 1 ons TS = 6 B ko 00 5 R B i R i 2A
—EZES . HAEN 1 ons AR IMABRN =8
Bk h— AN L 2R . T B EAT LR = 6 B ik
MO A S IER T = B B IR 1 28R il 40 B
BEALOHETE K b BEAT B IE . AR SIS B 1 = &
ok e K LS 6 SR U)K b RS T SE K

Ins-square-pulse laser shot
at different power

puse-shape prediction according to the experimental
three-step-pulse frequency conversion efficiency

M

v Ano
puse-shape prediction pulse shaping three-step-pulse | Y¢S | puse shaping
for 3w three-step pulse in the front-end system laser shot finished

Kl 5

2 Ik R T i B R

Fig. 5

Illustration of experimentally pulse shaping process
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