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Analysis of Laser Optimized Spectrum for Smoothing the Focused Spot by
Temporal and Special Method
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Abstract For improving the uniformity of the focal spot in the inertial confinement fusion (ICF) experiments, we
simulated the effects of the different spectral shapes of broadband light with the focused spot through phase plate,
such as random phase plate (RPP) or continuous phase plate (CPP), and the uniform bandwidth and maximal
dispersive angle. The power spectral density (PSD) and root mean square (RMS) of the focused spot intensity were
used to evaluate smoothing effect. The results show that the optimized spectrum can improve smoothing efficiently,
and the RMS can be improved by 43.7% compared with the sinusoidal phase modulated spectrum. Generally, the

smoothing efficiency would be better if the weighting of the different spatial frequencies of the focused spot was
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considered to design phase plate.

Key words laser technique; phase plate; smoothing by spectral dispersion; spectral shape; focused spot

1 51 5

TG 249 3R 378 (ICF) 52 58 v o Ry A7 58040 1 25
i S5 B A i B - 8 R R T BRI Y i
DX R S B TG DX I R ) D' i o A R R RE 4 2T
WK T 2R S I EOR . XS HOR A &5 AL
PRSI BB S O 6 AT (SSD) P LA
Bt 5138 (PSS o B AT AT LAV 44 o 7K 2« 45 ]
SIH AR BERE B A T AR 5 B[R] A 3 L LR AR B N Y
S8R 53 A B PR ] B A Ak 7 IR ) S X P9 K1 56 )5

Y #m B H7:2007-09-03; WrRI &2 B 81 :2007-11-02
HEETR:FXK 863 1% (2007AA80421 DR H .

PR 5 BE R . S [ E 20 T4l 80 AFART 4K P
£ OMEGA 3 & EAG 2] 7 N BUR 1T A 5 19 3%
o HAMT 20 fib28 90 AFACHHITF R T 31X 75 18 19
WF5E . I GEKKO X HFaZE 2 0 . 5 A JLAF1E
Ao I _EREAT T RS S50 1 BT T L B T — S 4
whe,

32 YOG B R L TE A O B A T M B K
RO AR L BR 28 4% 5 38 9 D6 T AR AT USR5 23 3
D € SO = a1 = )17 S 36 B s B £ Do 9 i - o

EERAT 2 P A984—) . B IHC A W F 50 A= AT v ) A (] RO A% i O TR F

E-mail : liping1984 (@ tsinghua. org. cn

SURE ST HA960—) . 5B BTN LS B A 2 AR RO ROR 7 TR B

E-mail: ma80136 @ yahoo. com. cn



A P % MBS REA

S PG AT 6 O Ak 23 535

SEARAE YR 7 A B9 B S R IR O AR
{1 7 2 L W S R b R T R 4 O %
SHREF) PRI RS AT e . A SO T e AT
G2 T [ I 25 R I A 2 3 A0 9 T L O T RO A0
BOR B

2 ARG RS T Y AR S B

FLA A AL AR FE T8 AR F A AT DU 3 45 [ 41 L BE L
HIBIH (RPP) 5% % £ A1 i A (CPP) % — 56 6% ot
B A 2R £ 05 B T A R O 5 A6 B B RiT
K hil FEBEFE R, A& 1 TR . A A AR A 2 850 it
S B VN - RN

c
target plane
______ ~ —
g
g - < >
focus lens i
phase s
plate

K1 Stk s wnEE ORFEZL S
VTN TIPS
Fig. 1 Schematic of SSD principle (different lines stand

for the different frequencies of the laser)
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Fig. 2 One-dimensional (1D) intensity of the focal spot
using RPP in the near field. (a) without SSD; (b)
with SSD
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Fig. 3 Spectral intensity of sinusoidal modulated laser
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Fig. 4 Focal spots controlled by RPP and smoothed by different spectra. (a) the sinusoidal phase modulated spectrumj;

(b) rectangular spectrum; (c) triangle spectrum; (d) converse triangle spectrum
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Fig. 5 Focal spots controlled by RPP and smoothed by different spectra. (a) without SSD smoothing; (b) the sinusoidal

phase modulated spectrum; (c¢) rectangular spectrum; (d) triangle spectrum; (e) converse triangle spectrum
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