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Improving Quality of High Energy Femtosecond Laser Pulse by
Temporal Filtering
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Abstract The article theoretically analyzes the impact of self-phase modulation caused by nonlinear refractive index on ultrashort
pulse. A new method temporal filtering is proposed for improving quality of femtosecond laser pulse. After analyzing the result of
simulation it is found that the filter method can narrow pulse and enhance the intensity of pulse. The approach can improve the
quality of femtosecond pulse.

Key words temporal filtering B- integral self-phase modulation

1 LINL
1 1.5 PW
1990 4 M. D. Perry
ny
CPA *° B SPM
CPA
100 TW S/N CPA
B B<l1 3
B |
ICF X 8
B
CPA
B 1
* No. 60088003 973 No.
(19990752023 863

2000-04-19 2000-06-06



588

67
B 2
B AB
<?2 B >B
B
2
n, B
B = 2% nl = dz 1
I z A
1.064 pm [
.JAzt_.lA B d’A z &
LTy, =i,4z + 5 PR
93
%”‘aitit_ymm z 1 2
B> B a
7
_ hwo
T
2
Split-step approach 8
2
B
d
WP _iSa s —yAPA 21 3
Azt =A4,01¢ exp(%)exp iB z 1t 4a
Bzt =yA201t expaz -1 /a 4b

B

A

2
aAzt_ﬁzazAzt B3 PA z 4
dz -2 2 6 a3
i. — wt _ i'.;.oo
z 1 _szAzwe d‘“_znj_onw
2 5 3
exp[ - ('827: + Llﬁ;: )z] exp — iwt dw 6
4 6
B
1
B =2 1001s
1
1 a b
1.2
Cay
3‘1-0' rr\
z 0.8t f
)
206 !
2 {
k] 0. 4f 'i
& .91 H
0. of }I P
—0. 5 0.9 0.5
Time/ps
10 &)
F
g
£
P
=
&
-
107
_1-0 1'0
1
B 2
7o 100 fs

Fig.1 Calculated results
Solid curve indicates the pulse shape passing through a medium. Dotted
Input

curve presents the input pulse. B- integral is equal to 2.

pulse is an initially 100 fs Gaussian pulse
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Fig.2 Frequency spectrum of pulse through an amplifier figure @ . And three temporal filter curves in logarithm coordinate axis

7o

when setting filtering windows. Figure & at the first minimum value. Figure ¢ at the first maximum value. Figure d

at the second minimum value. B- integral is equal to 2. The input pulse is an initially 100 fs Gaussian pulse

100 fs
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Fig.3 Frequency spectrum of pulse through an amplifier figure @ . And three temporal filter curves in common coordinate axis
when setting filtering windows. Figure b at the first minimum value. Figure ¢ at the first maximum value. Figure d

at the second minimum value. B- integral is equal to 2. Input pulse is an initially 100 fs Gaussian pulse
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Fig.4 Frequency spectrum of pulse after passing through the first temporal filtering and the second temporal filtering
On figure @ d  the curves present respectively frequency spectrum of pulse after the first and second pulse amplifiers. On figure 56 ¢  the curve
one two present respectively the frequency spectrum of pulse before and after the first filtering system. On figure e  f  the curve one two present
respectively the frequency spectrum of pulse before and after the second filtering system. B- integral is equal to 2. The input pulse is an

initially 100 fs Gaussian pulse
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