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Abstract: In the process of laser driven inertial confinement fusion, the inhomogeneity of light field with
different spatial frequencies will cause the hydrodynamic instability, imprinting and laser plasma instability in
implosion. These instabilities will eventually affect the compression ratio of implosion, thus affecting the ignition.
In order to control the focal spot nonuniformity and suppress instabilities, beam smoothing technology was
proposed to control the beam target coupling process through light field control. Beam smoothing can be divided
into spatial smoothing and temporal smoothing. Spatial smoothing can reduce the low-frequency inhomogeneity
by controlling the wavefront shape. Temporal smoothing reduces the speckle in the focal spot by controlling the
coherence of the laser beam, and then reduces the medium and high frequency inhomogeneity. With the
increasing demand for laser-plasmas instability suppression at higher laser power density, some new beam
smoothing methods have emerged. The application of beam smoothing technology in large laser facilities was
introduced, and the currently proposed beam smoothing technologies were summarized and analyzed.

Key words: high power laser driver; beam smoothing; induced spatial incoherence; smoothing by

spectrum dispersion;  polarization smoothing;  continuous phase plate;  lens array

Yk B EA:2020-09-01; 1517 HHA:2020-10-29
E W B AP (TZ2016005); K A SAFHEEE4: (11604317, 11604318, 11804321)
YEE BT MUFET (1983-), BIWFST 51, At 0, fi1-, 2SSO IR sl AR G H 95T . Email: liufenggyq@siom.ac.cn

20201074-1



ISk A2

%124 www.irla.cn % 49 %
0 gl %- Slow modulation Fast modulation Focusing lens
on wave-front  on wave-front .
TEOG IR sl 5 M 24 SR A% 2845 (Inertial Confinement " 1‘
Fusion, ICF) 1, O/ IR HE 19 1 51 b 2 58 5 1 35 4 -
f . O 37 S 3 e, T 4 2 R 4y |
. #. I_JL/FﬁT 5] ﬁ[l]c X '43‘ {EE%T 5] @'H?Fﬁ Wave-front Wave—fr(l)nt modillation B 2 Focal slpot with
error induced by spatial steady envelope

AN TR 5 R AR PR 8 1 R B AN [, DTG 5 1 A O A

AN E VA AL O B KA, e A BUR R R 4 A T
GyP T AN X8 5 1 e E A BRI Ry TR AR

A RO B S B B AR Y, A
EJZQQT%/ETEE A BGRRT30G0
$7 = B (Stimulated Raman Scattering, SRS), 5 ()%
[i) HCHS %) 32 38 B UK T (Stimulated Brillouin Scatt-
ering, SBS) 45 . i T M X SR AG E i B, ELHRIK )

FLRAEZS 8] L, BOECEE 10~20 22 18] A48 S FE AN ) 1
PRI T 1%~2%"); ZERT] L, Ry 1 4 il B IR A0 Fl
POCSE B TR AT 2 PE (Laser Plasmas Instability, LPI)
AR, WO BB 1 )R S 7R LR AP R TR
B SEBRAY DO UK | AR A2t h 2
R ZR Ot mAy ., AR S sh . Bt S 5E) 52
M, HAEBEE SRS AR, A4 ICF XD
KB EER . A TR . AR ERE, A4
TR RS T R AR R AR R, AT Lk
25 ()35 5 ¥ i R ) 30 3 vk

1 ZEE s

23 () 35§ 50 3 7 ¥ 2 E AR Gl AR L 4R AR A B A
TRE MBS BRI 7 R B AR Rk g 2L
RO CICHEIE A, SR IX 7 V45 1) ) £ A2 104 i oy
ALK, IF NGRS 2B GBS . A A
T ) i A A SRR i o 42 o 3 i AR 2 0 i 4 o £
BE, AN 1 TR o AR R, ARAE SRR ARAT A 5 OB
FEBEIE A5 15 1T 5 73 A1 D e HEL AR 48, DR kg m] L it
AT 37 0 R ARG 265 ) ek A AT 4 ) AR B S . T
TR, DT D805 I R IR AR A R ET%I/\E’J/BZFJUN
PRI AE R RS A, I8 T M 722 R 005 B 220 W, 3
SR 3 18] 388 50 9 J7 v i 7 LN HR) AR 82742 A 1B (Gradlent
Root Mean Square, GRMS) K T i Hij #j 48 ) GRMS.
S 2 AR AR BRI e AR A AR, R
FH 23 TS5 1 e ) BRAS AR IRE B AT JE 68 RUST, i e 22

smoothing method

P 1 Zs[apk o) I B

Fig.1 Scheme of spatial smoothing
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Fig.2 Demonstration of continuous phase plate (CPP). The CPP could
obtain circular focal spot with diameter of 32 times of diffraction

limitation
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Fig.4 Scheme of temporal smoothing
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Fig.5 (a) Polarization control plate; (b) Birefringent wedge; (c) Polarization smoothing in a convergent beam by birefringent plane
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