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Laser driven fusion requires a high degree of uniformity in laser energy deposition in order to achieve the high density
compression required for sustaining a thermonuclear burn. While, filamentation severely affects laser irradiation uniformity, which
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often encountered in indirect-drive research. Therefore, a proper smoothing method must be adopted. With smoothing by spectral

dispersion (SSD), the size of focal spot increases greatly for the introduction of phase plate, and pinhole closure will likely happen

when the light injected into the hohlraum. To solve this problem, angular spectral dispersion of stacked chirped pulse is proposed here

to decrease the target nonuniformity of scale 10 ym to 100 pm. By analyzing the propagating characteristics of frequency-modulated
[=}

light, mathematical representations are deduced. Simulation indicates, compared with one-dimensional SSD [ without random phase
plate (RPP) ], chirped pulse stacking is more effective in diminishing high frequency modulations on target plane, and the size of
promise in promising method laser irradiation uniformity.

smoothed area is dependent on the bandwidth of the stacked pulse in the dispersing direction. These advantages make the technique a
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Fig.1 Spatio-temporal pulse shape of 1D-SSD output. (a) Without dispersion (x direction); (b) with dispersion (y direction)

PUAE % S8 P VA Wk Bk v S BOR SEBR AR ST, SR TS T 84 2K X v 30 )

(2 — brTrwam) ™ _

b (t — kr T ewum )’

E() = —
® Z;akexp[ 5

]exp[— iwo(t—krTFwHM):|9 4

27

n AR P DB 0 95 & A KM B 38 BE N
T AIE(EREE 7' AP ETERE b = Awt/2 B
AR B IE WK S B, A 208 WK M B3 42 52 .
ﬁ%?ﬂ)ﬁﬁﬁ%#ﬁﬁ% AT = nrTewam,m = 1 Ei,
Trwnm = 2(In2)V* ¢, r P BR v B 09 T2 B X PP
FRBK v ) b T3y B AR R e i B I R E, T
USEI /N T 50 pso & 2 45 1 T~ AN [RI R, 635 Bl A )
2Rk B o X T R S Bk v, o (B R /), TOUR 98 SRR D

B2~y Bk i ] B9 A TP AR R, B R SR T
MR ER r = 0.7, KR TEHARE DT 1%,
A AL B, 2R A B AR [ P, A R ST Bk 3 AR L
TG ST B e S AR 350 8 Ak KA 2, U B R 0 o e 3 AR
I L 78 v S0 Ak e B 2 B 9 T B B/ B TR AR SR A, B
B3 B p B R R 0T Bk R SE AR

Xt ECo) i B 2R 45



258 th 5} ¥ * 33 %

1.6 1 @ -.-.-.. stacked pulse (=0.6) 1.010+ ®) - -~ stacked pulse (r=0.6)
> 1.4 —— stacked pulse (#=0.7) o —— stacked pulse (r=0.7)
B - - stacked pulse (¥=0.8) Z 1.005 4 -- stacked pulse (r=0.8)
§ Lz L 20th super—Gaussian & -+ 20th super-Gaussian
& 104 E 1.000 4 -
T‘é 0.6 1 Té 0.995 4 ‘
o 0.4 |
Z, © 0.990 ,
0.2 = '
0.0 i i i i : 09851 - v A,
-2 -1 0 1 2 20-15-10 5 0 5 10 15 20
t/ns t/( x 102 ns)

B2 () r RIEBF 32 A 30 Bk it 1K) 248 & Bk o 55 388 W i Bk b (m =20, To = 1. 15 ns) B HUE s (b) Jk b TR B0 40715 45
Fig. 2 (a) Comparison of 32 stacked Gaussian pulses with different » and super-Gaussian pulse (m=20, T,=1.15 ns);

(b) detail structure of the pulse top
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Fig.3 (&) Output dynamic wavefront of the main amplifier; (b) planform of the focal spot
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Fig.4 (a) Focal spot of 1D SSD (without RPP) with bandwidth 0. 15 nm; (b) Focal spot of the stacked chirped pulses
with 0. 15 nm bandwidth of each pulse
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Fig. 5 Planform of the focal spot using chirped pulse stacking with bandwidth 0.3 nm (a) and 1 nm (b) of each pulse
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