) 32 2 3R Acta Phys. Sin. Vol. 73, No. 22 (2024) 225202

ot
I

5 ot R BR T E /R 2R Y ] (3 B 5T

bR Zawl WEE O EMM
FEHEE O EHE IS AT IR

(hE TRYEPTE R HEEOCEE AT, 1 201800)

(2024 4E 6 A 11 HIg#F; 2024 4 10 A 9 B EHEH)

B FIRAFUE M (laser plasma instability, LPI) J2 1R HE A WAL (inertial confinement fusion, ICF)
KOG R B G ) @l 22—, ZAERZ BN 1) OCTE. Horh, 98 OGBS 2 itk LPT [R] 3 — A 2%
WA, IFHHATC A T KB 5T A/ 838 1) . 3 A 1) T A SRR A 9T, (L2 A7) SR 55 00 1) TBC5 19 52
ISR AE b T DR, 2 T A R BOA £ B S0 AR O R R B R R A SCE N SEAR WO SR SR A
WOGTR Bl 7 18 R0 7 A 1 55 - RO R PR 0 ) 1) B DA SR A R R SR . SRR A IR R, T
JE R 110" W-em 2 B 56 7 3O I & B0 17 32 904 BL UK AT (stimulated Brillouin scattering, SBS) 5 7] 372
B2 B (stimulated Raman scattering, SRS) ZEA A M B T OGS AR 8 S E WL AR E 2R, F—
BT R IR, T S AR T 00 1) ) A T AR A TR, I R BE A A R /A B T R L N R
[ (%) SRS I 8 F AR F 2454, W25 09 M Bk o b SRS T REAS &M #H 1 =22 7= AR AL, DAk e B T
fE2 PDI XM F 1 =4k T F1EH.

KR BOLFE TIRARUEN, ST, BT

PACS: 52.38.-1, 52.35.Mw, 52.38.Bv
CSTR: 32037.14.aps.73.20240823

1 3

YE R IBE A R ERAE (inertial confinement fus-
ion, ICF) #f F 10 H () SCH Rl R, SO 55 2 1R
FaEME (laser plasma instability, LPT)>? Z24F %
ZF T T, REE R ARE (NIF) 5K
R, BN ICF fF5EHE AT 3 a5 UK 9E iy
BB, (HIE o i) LPT ATy ms 22— D i oe. Joie
FE L HE IR B3 2 () 0K B0y v 1 a0 32 oA B I K
i 49](stimulated Brillouin scattering, SBS) . 52
P 2B 67 (stimulated Raman scattering, SRS).
WA TR 7 Bl(two-plasmon decay, TPD)., R

i

* 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.73.20240823

] e B #6% (CBET) %8 LPI i 2 4 5| fig 8 6
L PUALAF B T HOIRES | 77 A T TR AL 55
Ja S, PSR sl 4 A ¢ LPT g f 2 14y i
MIAESS. I, 2R E AT N IR SR Sl O R
TR &, AT T KR A S SR FEE TR, K
FH e 35 38 — A5 30O S B SR 1), 3 & e 2 Fh
WEPETB, WELLAHAAR 1O (CPP) . 5525 AR
T (ISY) i i A 02 (SSD) 4. H AR
B AR A RS )R AE R (1 2R 751 (STUD) )
2w WL 3w Ot 41 kW Bk ) RS I B e
I 0] S5 07 R AEAERI AL B 5T . NIF (9 550k
FH, XSO T AR S B, (X T LPI A4
il — 2P AR

http://wulixb.iphy.ac.cn

225202-1


http://doi.org/10.7498/aps.73.20240823
https://cstr.cn/32037.14.aps.73.20240823
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. 22 (2024) 225202

UTARSR, SO B — Bl ] BEI | LPT
AIBAR. SERBOCHYE SEAE T AR IRSR SOt )
FHAPE, [RImE o] AR5 LPT i e E AR S Y
SERE TR A SRR EE . PSRRI ERL]
UEW, YBOL A 5ER T AR EE R R, Al
VA SN T S BN FR 2 PR 0007 F i, b
WO B ARG T (SILP) kTl 4m 4 &b =k
& (SLD) AR, Ol it i BE i X 3 80m S H- 10
To AEPEOER E BB MY, DT S RO IR
3 LPT i R iy Se s ib 48 4 1 al S A 58 5.
UTAER, A DR T SE OISR I 1 U
SEY IS 10200 DR R 1) B SE RIS, (R ATIOR
i LA 1) DX S AR R T T A — =8
H, T RE7RE, ASURGE 1o R ot
5 GEAR A OG5 WK Sl TS A B A S AR
FHEAE I 5B LT 6] B LS B e, 57
BN ST

2 LRHTR T E

SCEGIETTE O E R, XK E
3 3 D) it A AT TR T DAy R
SECE R Tk B A BN D I v B A )
s, Hoh sia ot O K 29 529.5 nm, 78
FEAGRD ik i A P A SE R A 2N 3 nm, AH TR
[ /NTF 300 fs; MMESE 2 H ORI ) ol i K 24
M 526.5 nm, W5 T 0.3 nm. BRILZ AN, 1E5256
o PRI Ik o B8 B L H BE R DL IR SRS
SEe—E.

1 ey SRR IR ks B2 (FWHM)
3.5 ns. figf 600—700 J By i B AL e A A A
WOt IR S B R, S SR RUAR AR (CPP)

L5

NSO
(3.5 ns 2wWTEH BRASHHEOE)

IR =y

Fig. 1. Sketch of the experimental setup.
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Fig. 2. Schematic diagram of the target.
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Fig. 3. 25° near back-scatter typical spectra driven by
broadband laser and narrowband laser.
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Fig. 4. 85° side-scatter typical spectra driven by broadband

laser and narrowband laser.
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Fig. 5. 140° near forward-scatter typical spectra driven by

broadband laser and narrowband laser.
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Fig. 7. Hot electrons at different scattering measurement

angles: (a) Energy spectrum; (b) share chart.
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Broadband laser driven near-forward scattering
light of planar film target”
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(Shanghai Institute of Laser Plasma, China Academy of Engineering Physics, Shanghai 201800, China)
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Abstract

Laser-plasma instability (LPI) is one of the key problems in the ignition process of inertial confinement
fusion (ICF), and has been extensively studied in theory, simulation, and experiment for many years.
Broadband laser, due to its low temporal coherence, can reduce the effective electric field strength when
interacting with plasma and disrupt the phase-matching conditions of LPI, thus an effective approach to solving
LPI issues is considered. Current extensive simulation studies indicate that broadband laser can suppress the
generation of phenomena such as stimulated Brillouin scattering (SBS), stimulated Raman scattering (SRS),
and two-plasmon decay (TPD) to some extent. There are also a few backward scattering experimental studies,
but more experimental researches, such as side-scattering, are still needed. Therefore, based on the broadband
second harmonic laser facility “Kunwu”, the experiments are designed for studying the lateral scattering of
critical density plasma driven by broadband laser and traditional narrowband laser, and the production of hot
electrons as well in this work. The experimental results show that the side SBS spectra and side SRS spectra

and portions at different angles excited by broadband lasers with a power density of 1x10% W/cm?

are
significantly different from those by narrowband lasers. Further analysis reveals that the overall portion of
transverse hot electrons in broadband laser cases is higher than that in narrowband laser case. However, for
broadband laser, the portion of SRS at small forward angle and backward angle are significantly lower than
that for narrowband laser. Preliminary qualitative analysis suggests that SRS may not be the main mechanism

for hot electron generation in this case, and that PDI might play a dominant role in generating hot electrons.
Keywords: laser plasma instability, broadband laser, hot electron
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