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Fig. 1. Sketch of target and driving laser pulse of the shock-augmented ignition. a) Implosion
target with the CH ablator with 1751 um outer radius and a thickness of 51um. b) Laser pulse
shape consisting of a compression pulse and ignition pulse with power dip in between. The peak
compression power is 365 TW, and the ignition pulse has a uniform power of 510 TW and a
duration of 0.9 ns.
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Fig. 2. Gain as function of the implosion velocity in the conventional central ignition for the

capsule in the Fig. 1 a).
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Fig. 3.  Gain as function of the laser power dip duration with different beginning time (Tyeg)
driven by 2w light for a) and 3w light for b).
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Fig. 4. Shell implosion velocity depending on different beginning time of power dip of the
driving laser by 2w lightin a) and 3w light in b).
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Fig. 5. Implosion gain as function of the ending time of the power dip, which is driven by
2w light with beginning time (Tpeg) of powerdip at T, = 17.1 nsand 3w lightat Tyeg = 16.2
ns.
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Fig. 6. a) Lagrangian lines diagram versus time driven by 2w laser with power
dip window in [17.1ns, 18.15ns]. b) the same as a), but driven by 3w laser with power
dip window in [16.2ns,17.85ns].
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Shock—augmented ignition driven by 2w laser light
ZHAO Jiagi?® WANG Zhi®*  Zhao Bin".*"" Luo Tian?

1) (School of Mathematics and Physics, Nanjing Institute of Technology, Nanjing 211167, China
2) (School of Science, Shenzhen Campus of Sun Yat-sen University, Shenzhen 518107, China)

Abstract

Shock-augmented ignition (SAI) is a promising optimized scheme
recently developed from the  shock ignition concept, which may
effectively mitigate the laser-plasma interaction (LPI) instabilities by
reducing laser power intensity of ignition pulse. In this study, numerical
simulations are performed on the SAI scheme driven by second-harmonic
(2w) laser, and the implosion gain window of the SAI scheme is obtained

with different compression pulse duration and power dip duration, which
13



is introduced at the end of compression pulse prior to ignition pulse. By
incorporating the implosion results obtained under third-harmonic (3w)
laser drive, we investigate the correlation between the implosion gain and
power dip duration. The time match between the rebounding shock wave
and the ignition shock wave is assessed by analyzing the implosion
velocity generated by the compression pulse. Here, the gain as function of
shell implosion velocity is analyzed. Our results also reveal that the
optimal implosion velocity for SAI is comparable for both 2w and 3
driving lasers for the considered ignition pulse. In additional, the effect of
wavelength of the driving laser on the ignition time window is discussed.
It 1s indicated that the dip duration will decrease with the increase of
wavelength, and this dependence is corroborated by additional simulations
using fourth-harmonic (4w) laser light.

Keywords: Laser inertial confinement, Laser ablation, Plasma production and heating by

shock waves and compression
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