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Abstract The fast ignitor scheme in inertial confined fusion requires ultrashort laser pulse with high signal-to-noise ratio

(SNR). The amplified spontaneous emission (ASE) noise modulations in pump pulse are transferred onto the signal spectrum

and these modulations of signal spectrum generate the time-pedestal before and after this main pulse, which degrades the

signal-to-noise ratio. The restrictions of the SNR by the random ASE noise and the duration of its pedestal are numerically

modeled. A number of ways that can reduce the noise level and increase the signal-to-noise ratio are discussed.
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Fig. 2 ASE noise intensity fluctuation and pump and signal laser intensity distribution before and after OPA process.

(a) ASE noise intensity fluctuation in pump laser, (b) signal and pump intensity distribution in time domain

after OPA process, (c¢) recompressed signal intensity distribution and (d) signal intensity distribution in spectral

domain before (Gaussian) and after (super-Gaussian) OPA process.

K 3(a), (b), (o), (435l &aRHTE: OPCPA
iy A5 = O 5 BE A — A 0 X £5 A AR, X N il s D'
ASE M7 6255 B (FWHM) 2F 3.7 nm. 1. 8 nm.
0.5 nm.0. 12 nm. 6 Ca) o £ 50 6 £ W8 1 20
1X10% . B[] 56 88 98 BE 24 4 1000 ps. & (b) Hi {5 %

JERAE W EL 2 R 7 X 10° , )R] IS 36 58 E 2924 500 ps,
(M55 65 B H 20 1.0 X 10°, i 1] JiS 4 58 J&E
23 110 ps, BI(DIFESIEEMR AN 4 X107, i
() JFG A W B 24 R 30 ps,



4 39 TS fhiEtd ASE B X OPCPA {5 M Lb 19 5% 983
0 _ 0
N 10 (@) 10 (b)
27 102 2 1072
=N k7 ~
F:_% 10+ § 10+
Z 10 £ 10
g T
= 107 -l 5 1078
1010 ‘ L ERTRL
s LB | £
“10 b = 10"
10-4 1 ! ! 10°4 I
-500 0 500 -1000 0 1000
Time /ps Time /ps
100 10°
C
21072 ( ) > 1n-2
G =10
g1 g 10
= 100 -
= B s
S 10 g10°
=) | =
EIO’“’ ~ ‘ § 108
210_12 ” | 210—10
-14
1077 | | | 10712
-100 0 100 -40  -20 0 20 40
Time /ps Time /ps

B3 T 465 155 65RE 4Ai , fihig e ASE rms 3% 08 8 Hi R B R 0. 16 %6, LBO 275 B ik K B
S 59.5mm, ASE Y62k igE 4% K :(a) 3.7 nm, (b)1.8 nm, (¢) 0.5 nm, (d)0.12 nm

Fig. 3 Intensity of recompressed signal with ASE rms amplitude modulation depth 0.16% in pump laser

and LBO parametric crystal length 59. 5mm. The FWHM of the ASE spectrum is
equal to (a) 3.7 nm, (b) 1.8 nm, (¢) 0.5 nm, (d) 0.12 nm
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