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Laser-Quad Irradiation Characteristics
Abstract

Song Xin, Wang Jian, Zhong Zhegiang, Zhang Bin

parameters of electro-optic phase modulators,

College of Electronics and Information Engineering , Sichuan University, Chengdu, Sichuan 610064, China
Aimed at the application of smoothing of multi-color spectral dispersion in inertial confinement fusion

facilities, an independent design and optimization method for main unit components

effective

modulators, dispersion gratings and continuous phase plates (CPP) and so forth
characteristics are simulated and analyzed. The parameters of optimized smoothing of multi-color spectral dispersion

including electro-optic
dispersion gratings and the CPP on the laser-quad irradiation
CPPs are implemented for different sub-beams in the laser-quad
s
Key words

simulated. Results indicate that the irradiation uniformity on the target surface can be further improved when we

are proposed, and the effect of the smoothing parameters on the characteristics of longitudinal filaments of lasers is
laser optics

is proposed. The effects of
optimize the parameters of electro-optical modulator and dispersion grating of different sub-beams

and the proportion of hot spots can be decreased significantly
which is benefit to suppress filaments of laser beams
OCIS codes

140.3290; 140.3295
1 Al

. When different
the focal-spot uniformity can be improved
Moreover
140.3300; 140.3518
—
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ifica the beam quality of the laser
beam is analyzed by the power spectral density. The simulation results show that the smoothing of multi-color

pectral dispersion can effectively decrease the peak intensity and make the light intensity distribution more uniform

multi-color; modulation frequency; dispersion grating; continuous phase plate; uniformity
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Fig. 1 Schematic of multi-color SSD scheme
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Combinations of dispersion coefficients of different gratings

Dispersion coefficient

combination

df,/dx, /(pradenm™') df,/dA, /(pradenm™') df;/dA; /(pradenm™') df,/dA, /(pradenm™')

a

¢ o o o

558 558 278
558 558 418
558 558 558
558 558 698
558 558 838

278
418
558
698
838

Table 2 Modulation frequency and modulation depth of different grating dispersion coefficient combinations

#z2

AT S € B 2R B2 S TR A T SR R i 450 5 A R o %

Dispersion coefficient v, /GHz O
combination Vi Vs Vs vy 01 02 03 04
a 17.0 17.0 34.0 34.0 2.38 2.38 1.19 1.19
b 17.0 17.0 22.7 22.7 2.38 2.38 1.79 1.79
c 17.0 17.0 17.0 17.0 2.38 2.38 2.38 2.38
d 17.0 17.0 13.6 13.6 2.38 2.38 2.98 2.98
e 17.0 17.0 11.3 11.3 2.38 2.38 3.59 3.59
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Fig. 2 (a) Variation in contrast of focal-spot luminous flux with integral time and (b) FOPAI curves under

different dispersion coefficient combinations of sub-beams gratings
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Table 3 Key unit parameters of multi-color SSD scheme

do,/da, /

Dispersion coefficient

do,/da, /

dé;/da; / dé,/da, /

Type of CPP
combination (pradsnm™") (pradsnm™") (pradsnm™") (pradenm ')
o 558 558 558 558 same CPPs
B 558 558 418 418 same CPPs
Y 558 558 418 418 different CPPs
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