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Fig. 1. Benchmark results of the ray tracing module: (a) Pump ray trajectory of simulation (white line) and theory (black line)

superimposed on the electron density with Dy = Dy = 0.05 pm; (b) relative error between the theory and simulation results over a
period vs. Dy. The grid size Dy and Dy are defined as Dy = X,,/Ny and Dy = Y,../Ny, the X, . and Y., are the lengths of the
X and Y directions, the Ny and Ny are the number of grids in the X and Y directions, respectively.
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20 (a) —— Theory (b) —— Theory
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B2 (a) 5358 F kb SRBS 13 45 Bl F G B L T IELEE 19742 4k, BU I 52 HL F % B4 neo = 0.05nc 5 (b) SRBS 34 4 A+

G Wi 7% 2 B2 4k, Mo & 2 i 7l B2y Te = 3.0 keV

Fig. 2. (a) SRBS gain (Gg ) vs. electron temperature for the uniform plasma for the const density neo = 0.05n¢; (b) GB ws. elec-

tron density for the const temperature Te = 3.0 keV.
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Fig. 3. SRSS gain (Gs ) vs. SRSS wavelength in the vacu-
um (A), A = 2ne/ws .

3 BEPLE

TEXT R AR PHANTAM B 2R 6 B A e
1 SRS BB RIS, (1 PHANTAM X}
PO TIT i 750 2 8 [R] B2 OK Bl AH 5 S5 F T o240 O
A SRR SRSS Rk TR, I HASCE
P T SRS i FE, RAEBI % I SBS i &Y
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,',.2
IO(TP) = IO,max - €Xp < - Rp2>a (14)

Horbrrg AR AL bR, LEESEH O NS K 1o max
EEBE AR ARG, R OB AR AR
PP BE Y Lo ma KNI 1, FEBEH A2 D HYIE
FilE 100—1200 pm Z 0] (D =2R), Hr Case I

1 Case III X} 200 um ELAE A EERE, M Case 1T
1 Case IV X W 1200 um EAZREERE, JF4%—XK
A1 351 nm K.

F 1 MOBRIENSEGE

Table 1. Parameters setting of several simulation cases.

Case Io,max /(10" W-cm 2) D/pm Js 2Ry
I 1.5 200 HAS
II 1.5 1200 B
I 1.5 200 TR

v 1.5 1200 AN

ASCRE B EE | IR ESHORIE T SCHR [29]
TR SRR ) AL S R A MRS, AR
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Te ~2.0 keV. ARIA B F 154 SRS 520 32244
BAE (6) X (7) KB RESEFRIE vo A1 v, T xq 6T
SRS i BRI /]S, PRI A W 2 FE R T 1Y
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B PARAN, BT XS SRS HUA G HEA T B 15
B F] SRS WAL EE TR ILFH S5,
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SRS AR 8T B I = I DEFC A F 1, B AN A
St SRS B | A5 BRI
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Fig. 4. Schematic of SRS configuration: (a) Schematic of the initial propagation direction of SRS, the red arrow represents the

propagation direction of the incident light, the blue and green arrows represent the initial propagation direction of SRSS and SRBS,

and the red, blue and green circles represent the polarisation direction of the incident light, SRSS and SRBS; (b) schematic of the

SRS ray trajectory, superimposed on a plot of the electron density, the white line and violet arrow are the trajectory and direction

of SRS ray, the black dashed line represents the region incident light passes.
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Fig. 6. Simulation results of empty hohlraum: (a) Profile of SRS light intensity (spot diameter is taken as 200 um, corresponds to

Case I), the white dashed line is the region where the SRSS light intensity is stronger, and the white dotted line is the region where

the incident light is located; (b) profile of SRS light intensity (spot diameter is taken as 1200 um, corresponds to Case II);
(c) spectrum of SRBS (D = 200 pm corresponds to Case I, and D = 1200 pm corresponds to Case II); (d) spectrum of SRSS.
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Fig. 7. Statistical physical quantities vs. average distance of SRS generated at 0.1nc, the solid line and the dashed line are the
physical quantities of SRSS and SRBS, respectively. (a) Gpath and coupling coefficient vs. average distance; (b) incident light in-
tensity, electron density, and electron temperature of plasma vs. average distance. Statistical methods of each physical quantity are

consistent with 7, shown in Eq. (20), except for G, defined in Eq. (19).
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Fig. 8. Simulation results of gas-filled hohlraum: (a) Profile of SRS light intensity (spot diameter is taken as 200 pm, corresponds to
Case III), the white dashed line is the region where the SRSS or SRBS light intensity is stronger, and the white dotted line is the
region where the incident light is located; (b) profile of SRS light intensity (spot diameter is taken as 1200 pm); (c¢) spectrum of
SRBS (D = 200 pm corresponds to Case III, and D = 1200 pm corresponds to Case IV); (d) spectrum of SRSS, the left side of the

black dotted line is convective mode dominant region, and the right side is usually treated as absolute mode region.
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Fig. 10. SRSS gain wvs. spot diameter for the constant light intensity: (a) Empty hohlraum; (b) gas-filled hohlraum. The red dots
and blue dots are the simulation results of different incident light intensity, the red dashed line and the blue dashed line represent

the fitting results of data points, respectively.
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Fig. 11. SRSS gain vs. spot diameter for the constant power: (a) Empty hohlraum; (b) gas-filled hohlraum. The red dots and blue
dots are the simulation results of different incident light power, the red dashed line and the blue dashed line represent the fitting

results of data points, respectively.
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Large-spatial-scale convective stimulated Raman side
scattering under indirect drive conditions”
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( Received 8 January 2024; revised manuscript received 14 March 2024 )

Abstract

The large-spatial-scale stimulated Raman scattering relevant to the SG-III prototype indirect drive
parameters is investigated by using the code PHANTAM, which is based on ray tracing and convective
amplification. The simulations show that strong stimulated Raman side scattering processes occur in both
empty hohlraum and gasfilled hohlraum. The incident laser spot size is found to be the critical factor affecting
stimulated Raman side scattering: under the constant laser intensity conditions, the convective gain of
stimulated Raman side scattering increases with the laser spot size increasing in both types of hohlraums. In our
simulations, the wavenumber mismatch leads to a saturation of the convection gain of the stimulated Raman
side scattering in empty hohlraum, while in gas-filled hohlraum the convection gain of the stimulated Raman
side scattering keeps increasing as the spot size increases. Under constant laser power conditions, the
convective gain of stimulated Raman side scattering decreases while laser spot size increases, and the convective
gain of stimulated Raman side scattering decreases faster in empty hohlraum in our simulations. The convective

gain of Raman side scattering can be adjusted by laser spot size.
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