55 34 555 12 ) o OOt 5 kK OF K Vol. 34, No. 12

2022 4F 12 HIGH POWER LASER AND PARTICLE BEAMS Dec., 2022

]
?

B
Tin:
L

B

R 2 SRR AR B A -

WA BSIER AR S TR R RS
EFREILNER Geantd 1)

/%i'ﬂf':éﬁa Xlg,i‘ﬂ]lj, }]i‘ ga ij]ftkn ﬂ,‘j‘:\/_i\, g{" éé? E2) f}@a
WA, #ikiR, RA%K, SRk
P TR BT ST B WOLRABRFFT L, S5 8 T R4 BUE 5 S2 30 =2, DU )1 43 B 621900)

W OE KM 2 R R A s m R B R S o, A RO R ik A B i RE S RS AR R DLAE
L be it A B T A CEIOAR 2% B 3L 58 S0 ) Hh 3K 3 I i 48 i R el Dk, el D R 3 s DL A el D R SO
Fo ST U S G FD I 3K Bl AR R T I8 T AR R el I AR 09 10 ke i R S B F BRI, B0i T IRAE A 1B
BB F A o FIFH Geantd B, X BG o DN i b B EAT T A R S A R PR, FH DL VR AR B SR A S BT R
P R S DU 09 R e BADLZE R O, B R AR R UMK 4 1 A 10 keV i R D B 5 5 AR I A B R RE S
] B B8 o FEL 3 5 ) 94 JRE E 2 B0 AN TR) o BT BG B T AR R AR 2SS 0 XU, T WA 3 T Il Y R BE 4 3 BOES R IS R
Ti o WEM S TE R T S AR RE X RS 2 0 R, S O Bt Y B 0 O B S 0 B R AR

SR AR A X IR T A A A eh o s SO T AR SRR R AL

FESES: 0539 XHEREL: A doi: 10.11884/HPLPB202234.220288

Geant4 simulations of measurement of energy spectra of reflected ions
generated by nanosecond-laser-drive non-relativistic
collisionless electrostatic shocks
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Abstract: In indirect-drive inertial confinement fusion experiments with vacuum or low-gas-fill hohlraums,
collisionless electrostatic shocks can be launched in the hohlraum wall/alblator (or the low-density fill-gas)
interpenetration region, which reflect ions at twice the shock velocity. A low-energy Thomson ion spectrometer was
designed to measure the energy spectra of the reflected ions on the order of 10 keV generated by nanosecond-laser-
driven non-relativistic collisionless electrostatic shocks. Monte Carlo simulations of ion measurement were carried out
with Geant4 modeling to evaluate the influence of residual gas in the vacuum chamber and gas jet on the measurement
of the low-energy ions. Simulation results show that the residual gas in the vacuum chamber causes the signal of D
ions on the order of 10 keV to broaden in both the electric and magnetic deflection of the spectrometer. The
broadening of the electric deflection will increase the risk of overlapping of ion spectral lines of different charge-to-
mass ratios, while the broadening of the magnetic deflection will lead to the broadening of the energy spectra of the
ions. The gas jet causes the ion signal to move and tail into the lower energy region, causing the measured ion spectra
to deviate from the actual energy spectra of the reflected ions.
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