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High contrast temporal shape diagnostics for nanosecond

laser reshaping pulse

Xia Yanwen, Zheng Kuixing, Liu Hua, Zhao Junpu, Peng Zhitao, Sun Zhihong, Dong Jun, Li Sen
(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The ability of temporal pulse reshaping is an important content in high power laser facility
operation and fusion ignition experiment. In order to verify reshaping effect, the diagnostic system was
optimized by optical and electrical power splitting, the system detected laser pulse shapes with two high-
speed vacuum biplanar photodiodes (VPD), coupled to a four-channels 8 GHz oscilloscope. The effective
dynamic range of the diagnostic system for measurement of pulses with high-power contrast was
increased by splitting the signal from every VPD evenly into two channels of the oscilloscope with
different sensitivity setting, the detected pulse from the four channels was stitched back together to form
the complete pulse. The result show that the detector and oscilloscope combination has a 10% to 90%
rise time of 60 ps, the diagnostic reaches 2 500:1 dynamic range for contrast ratios up to 100:1 at an
within 2% uncertainty.
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Fig.1 Diagnostic principle diagram of laser reshaping pulse

1106002-2



oGk T

% 11

www.irla.cn
—

5% 45

SRR O Dk i T T8 0 &
IR, SR 24 10 ps i Dk AR
i1 @10 QUM BURC S WAN EnE-SiibIEN I PAE ¢ X S
o 25 Ik ofr U (92 ) £ 7R D R B AR R R RSl
T2 IR i 14 06 L 1] o 6 5 K oo B8 A1) P i) 44
KX AT, FE T 6 RN AR AR I A
ST, [ I s I g 1) o A 32 T A 2 4 IR RS
FEL P ol S B R A G A O 58 B i RO SRR /R I 2

2 RS

2.1 HBEBESH

3 WY B TE ok o 1 4 Dk T D 3K 2R 4 1 G A A b
o8l DA N 15 N QAU S A i o T N 3 i 15 D 1 B Pk
Bl A0 38 A FH = B AR 3 S 1 % R i A A
B 2SI, MR SR A A B R s A
AKX,

S EL A T 5 10 2 P B R B A 3 R
AL —AHZ . HATRE NS S8 I m 58 K LI
i LR P R S RO DGR, K 2 SR
5RO TG LA g SE i 25 3R, B 60 ps 1Y L T ]
F1 00 ps (14T RIS [R] B K H TR ER 0.3 A X IR
W g KH 7.5V, G BRE IR % /N, AL 2(b)
AL BRI R AR 22, AT LA R B K g
LAEMR{E N 5V,

Ampl/V
S = N W A W A N oo
?

0 20 40 60 80 100 120

Rel. Energy/nJ

P 2 X T8 ' FL A Y ) i R A A1 b 2 2 () B oo i
Fig.2 Typical output characteristics(a) and response pulse of VPD (b)
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with different vertical sensitivity setting
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Fig.3 Several kinds of complicated laser reshaping pulses
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Fig.4 Acquired simulated pulse with 87.5:1 contrast ratio
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Fig.5 Laser pulse acquired by four channels of one oscilloscope
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pulse waveform
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