) 32 2 3R Acta Phys. Sin. Vol. 73, No. 12 (2024) 125202

S

Al St 4 B T T AR EE YT B (=) A A

ERF  ERMR i A AT

Zag BB 7 B ER?

(P E TR S b RO TSR, B 201800)
(2023 4£ 10 H 7 HUkE); 2024 48 3 A 27 Bk BHEH)

WO B T AR BAE ) (LPT) 2 F— B DSR2 M2 R AR (ICF) Ak b 2 A58 N 25, S O 78
i b —E PRy BAT S LPL A Ty 580 A0 B ——<B 7, SR 584 W08 LPT 2L
AR T AT EE ALY DT B L R IR AR A% B A LPT S A iR B0 A2 O B DR IO AN 32 T
SEUE S, FFR T AR Z 44T St A i WOGBK 8 CoHlg ~F- TA7 AR 14 378 o V850G i 1) IS R K £ B 3 i
T BICSP PR S B APE S . T A 5 AN A O I 15 378 3o £ 14 2 20 R 1) A B O K A B E AT X
FEAIFSE, A B S0 A A A7 MO SK 3l 19 LPT i e HA 3% 25 5% TR, 00 20 45 2R 7 Sl SOG A He T 72 4 O
PR H T 58 Y 2 B R D, BRI RO 5 1 A TR RO RIS T T3 1 ns, B ad GBI T 7L 1045, FFEEE T
AR A S /NI 2 () A BICA X SE 45 SR X T 5 M PR 4 O X T LPT AR AR RA R IF 2% M 8.

KGR WOLSFE THAMIAE, SEaF RO, S BINBON, S22 it

PACS: 52.38.-1, 52.35.Mw, 52.38.Bv

1 5 =

5 [ [ 52 5 K B (NTF) 5 JO8hbR G &
PR AS (ICF) MRt A TR B A5 5k
BT, AHE— 20 1 i 3 2 SR SR AR SR AT E 1A
76, L — S G RR [R), QN0 AE B AR B
I (LPT) 3R T ZEHAEFE 13, 76 ICF /9 R) $20K
BNJ7 i W, SR N ER AR T AN [ Y A T
1A, SO HDAZITIR o i B R RUBE A 45 B IR A e
RESL UURAE s i & 0L, BRI RE Y =y Z AR
FRRE R L MR X 2R, FRIREREAL I, Sl bR
T RO S SR AR ST AL AR 18, Horb ) ot gt g R R
JEAE B IR BE L Bz K, 5 B B — A
WOL) 10% IG5 B . Ed b St L
Fifr LPT b 8%, 40 ) i 32 380 LI (SBS)M),
ZEALZ U (SRS) 10 St FE 2 A SO G RE
S LR R e A ) D2, a1

* R A RBIERS (S 12074353, 12075227) BB
t BIE1E#E . E-mail: sunjinren@263.net
1 BIE1E#E. E-mail: wangch@mail.shenc.ac.cn

© 2024 FEYIEZS Chinese Physical Society

DOI: 10.7498/aps.73.20231613

i N A5 B TR A A TR L L B B T TR AL S R
S AL R 45 N FRRT R AR BRI, ]
F#{% SBS, SRS % LPI MG A4, — e
BT IR
T il SBS, SRS 45 LPIL a2, £1-4Fk [
WANE FF AU, IR IR SO RS i i 55
BT ARSI K, #9477 R R B RS
Yo TAE 13, ZE VR OR ShOGIRAS 149 Jy i, &
JBE T ANE R S R A1 (SSD) L i TS
[ HEAT (ISD), 2510 A LEAINAR (CPP). RfAL
AR (RPP), DL R mARA 2 (PS) S M2)
B MIAE AL 5B 7Rk 00 Jy i, KB T ZFhEE
gAY Z P70 07 5% 075X, SkRILRIINH] LPT (1)
P Sur S
ZAER, WOCHIAR I & RS 5E T oG Fs
FI S PRI AT AL . 380 3 15 fin 5K s O
G WO % () e G Y i i e o | S N B
PN ROCHEE, H B0 REBIR S B AR E MR

http://wulixb.iphy.ac.cn

125202-1


http://doi.org/10.7498/aps.73.20231613
mailto:sunjinren@263.net
mailto:sunjinren@263.net
mailto:wangch@mail.shcnc.ac.cn
mailto:wangch@mail.shcnc.ac.cn
http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 73, No. 12 (2024)

125202

PV HEC S5, PR AT S R DG R A R .
I YO S K TS BARE WK RN, &
HANERUE KRB IS 15 20 A A, ik, WEoEE
T4 7 R BT BRI TA . R 2 07190 1)
oA RO 5T T il WO X T SBS, SRS
1 TPD W5 JaBAT-45 20 e SR v O AT A 4K
M0 AR AR R AT ART Y SRS ANEaE 1 Bates
8 UL & B VS O TR B 1.5% MY S R FRAIK
455 TPD #1 SRS; X PHEAE 22 i 1T 5 52 4 i) 5
OB TUE ST AN S AN R AT AT
LB TT s SRR, IR SO AT B BB N ek S 7T R
FKMEFEAD S LPT MG RE R & R, (i BERfF 5T 350
PSRRI 5T, BT BRI S0 2 7.

FEF RS Z A (SLD) BAR, il
65 B R 7T B A A ) 2 A e A B B e
BHM TS Ao E—— R B, ST
HOCHNE] LPT b 2 0 SE g0 sk 2 L 1 nT S A i 5%
. MO & F, Wang 25 24 %% B 561730
AT T A SBS AT M) SRS 14 HH W #0H4E FH ,
[ A B T R T S8 R4 s Lei 55 29) X158
WO TF M SBS M) SRS AHIHIAEHIf 1T
VIR R, ASCHEE T REHOGRE, PR T 9%
W AR BOC SRS CoHg - 1A THE IR A 1) 375 1 i
L HIF T EBCS L 3 Ta) EBCE AR B S BT 5 26281,
SRR L TR SBS 1 SRS 15 54T 40T,
XiF e O AR 1 LPT A OG R T TR R R,

2 HIRFEGELHFE

SEIGCAE OGS R R T BT Y R T
W TAGMOERE B O, BB R TR
H SLD £ A, B A KA £ H 2 g 581 540

WOtH AR T, W LU K 2 530 nm, A 582
3 nm AYBEAS SEAT IO (B SO bk bR 2 1) B —
N2, WOGIEZ AT 2 3 nm B8, X A AR T
HELINT 300 fs). ATHRALEOGHKITSERE A 3—3.5 ns,
it RE T2 700 J A TEAR AR AUEOE T 38 ST
ST, T AT S, R A B H AL
SR AT AR O R . AT DA R Y b
TR, FECRIERK b SE R | i BE RO R 1 S S
BOEAR -SRI, Al K 29 526.5 nm , 7
Fi/NF 0.3 nm B E AT A HROE.

SR EMNE 1 Fis, SRAS o A
WOt Lt i Je — Bl iR R B S T e R AR
FE A I S BRSSP T IR S Y v AT RO
SIS A3, BRI, B R A 5E4 3.5 s,
fEHE 600—700 J. A PRIER KA — 8k, 256
HR FTRA R A e (CPP), B RE H A%
S @150 pm, XL L DR FE 2 1x 10" W /cm?.
S5 SR FH ) - 1 A A CeHg, JREEZY 10 pum.
XFF XN R CoHg #E, N Z RSO RTE A
BRI ko B ] be 2E, H-B A B KT R R 11
SERSTAR, Wk T O GAk S 5 ik B A B A
HAEH, 5% ZF LPT MG R L. AR CEE
KT O B e 1, LA LPT i
FAYRIT [+) 13T 1T ) 00

X T HE OGRS A ORI T,
—EREE R, RS TE R SR A EUHEI R
gt gt A FIRE, ASHEOLRRT I EE SR
T B, A R R A R R A T
WG, (A REAS AR B 43R A AT 176, JFEtT
T YR A E R AB S A5 S AR IR
P, DI IR E AR AR R, T
D R o KR A AR B3 1) S S R 225 55

ey R

F1l =

F2 -~
o1
02 JEHE + Rk e

frlfR S S8

|

ASHIOES ns, 2w
At

K1 sy RAEE
Fig. 1. Sketch of the experimental setup.
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Fig. 2. Schematic diagram of the detector inside target
chamber.
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Table 1. Transmitted laser energy driving a 10 pm thick
CgHg target.

1 Bt 680 172.8 138.6 20.4
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Fig. 3. Integrated spectrum of forward light measured by

diffuse reflector system.
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Fig. 4. Temporal characteristics of transmitted light.
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Fig. 5. Integrated spectrum of large-angle near-forward
scattering light measured by L2 detector located at 20°.
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Fig. 8. Schematic diagram of transmitted beam spray.
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Abstract

Laser plasma interaction (LPI) has always been an important research topic in the ignition phase of inertial
confinement fusion (ICF). Over the years, researchers have attempted to use various laser beam smoothing
schemes and optimized light source solutions to suppress the development of LPI. Among them, low-coherence
laser drivers have attracted widespread attention in the fields of laser-plasma physics and laser technology in
recent years. Recently, a broadband second harmonic laser facility named “Kunwu” has provided a reliable
experimental research platform for the LPI process driven by broadband lasers. Aiming at the strong stimulated
Brillouin scattering (SBS) and stimulated Raman scattering (SRS) in the LPI process of large-scale low-density
plasma, forward scattering experiment and near-forward scattering experiment on CgHg planar film targets
driven by broadband laser and narrowband laser under the same conditions are carried out. Based on the
“Kunwu” laser facility, two sets of measurement systems are designed, one is centered around fiber-heads and
spectrometer, and the other around phototubes and oscilloscope. These systems enable multi-directional precise
measurements of scattered lightand a comprehensive analysis of LPI. The main focus is on the comparison of
the components and spectral information of the scattering beams between broadband laser and narrowband
laser, and it is found that the LPI processes driven by broadband laser and narrowband laser are greatly
different. Additionally, preliminary results indicate that broadband laser exhibits a stronger penetration
capability than narrowband laser. The time to ablation the target and penetrate the plasma are both nearly 1 ns
ahead, with the transmitted energy increased by nearly an order of magnitude. And after penetrating the
plasma, there is a smaller spatial divergence angle. These results provide good reference value for better
understanding the effect of broadband laser on LPI.

Keywords: laser plasma interaction, broadband laser, stimulated Brillouin scattering, stimulated Raman

scattering
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