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Active Control of Ultrashort Pulse Spectrum by Acousto—Optic
Programmable Dipersive Filter

HUANG Xiao—jun, WEI Xiao-feng, PENG Han-sheng, WANG Xiao-dong,
YUAN Xiao-dong, LIU Lan—qin, ZENG Xiao-ming, ZHOU Kai-nan,
GUOYi, LIN Dong-hui, ZHANG Xiao-min
(Research Center of Laser Fusion, CAEP, Mianyang, Sichuan 621900, China)

Abstract It is reported that an acousto-optic programmable dispersive fiber (AOPDF) is applied to an ultrashort pulse in
the CPA laser system. The AOPDF is based on a collinear acousto-optic interaction. The acoustic frequency is a variable
function of time and provides control over the group delay of the diffracted optical pulse. Simultaneously, the spectral
amplitude of the diffracted optical pulse is driven by the acoustic signal’s intensity. The AOPDF permits precompensation for
gain narrowing through amplitude shaping before amplification. The spectra of the amplified pulse keeps sufficient width after
compression, and the ultra-short pulse can be obtained.
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Fig.1 Schematic of an AOPDF principle
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Fig.2 Experiment set—up

ST E T b ATRE AL, I ER U b iA
O iR iR (RN 2R B RIR) , 76 M ik S5 B EAF A
J& BRI A E iR (RSP AR , AR
ke 5 ASHERES 1°, A 3 fix, B S5HEEE

TeO, erystal

/arousLic wave

input optical beam S
..V__ew - -+

reflection on \ 15 AP
the input face .

& reflection on
the output face

SMA plug /']_[

3 Al b G AL B R
Fig.3 Beam orientation and polarization on the crystal




168 th b4 ¥ 314
FEEHAFHRIREAZE, H 5 AN R WE 3.6° J& , T a] DL A Bk o ) Y AT T, i i
BT dhik, BAEOGIEABUEES, MG 6 b m it

P BB R AR 7T LA TARTE SR BOR B 5L
fkabeiR7s , o T W d ik b B, — R —1
FHOCKK P RZ ) TTL 55 %Mk & et il 6
IR BT

3 KRR KT

LUK iR TR G A S A i
WECRRAT , o F RO AR AR 2 LR
FA K R84 0963 SEE R ) 30 nen[ [ 4(0)), i
ANFRF Bk 55 nm(FE 4], AR 9Bk
Dl of FR 48 BB AEA T FEAHJ , (X RERA924 60 fs 19 R4
ol T 249 T A PR P e D B

; (a)
21000
3

2 800
¥
£ 600
= a00

730 750 770 790 810 830 850
Wavelength /mm

2500 (©)

7650 760 TT0 T8O 790 800 810 820 830 840
Wavelength /mm

JBE , FEBE & 100 i, S0 A0 TE AR — > BT MBI
o ok ool 3 7P ik (A BB B BRSO ELAE
A AR N 4(b) AR, 7E o0 B AL
WIE AR T — N8 24 LS 24 P55 09 G , ARG
AWK Bk KO R G 9 B B, AT A
W R M pa R B IR\ TEEEE AR RIS, el
S B9Rh T 6 A T4 ORI T A, W BT L
AR -, 5 AR 34 25 7S A RLONE () B W, PR FFHE T (19 i
FeRE, QN 4R , FEAEA 6 FERE R 47 nm,
B 8 K A 7 O i 5 H I Dl 4% B %) 1 98
30 nm, HE4i/E KA/ T 40fs ARk rhEEE

w
=

(b) AL A

Intensity /counts
2
=

- B

740 760 780 800 820 840 860
Wavelength /nm

(d)

‘é“

2
&S

Intensity /a.u.
3
3

o=
760 770 780 790 800 810 820 830 840
Wavelength /nm

4 {# i AOPDF #yscH%s St
Fig.4 Experiment results by AOPDF applied. (a) Spectrum of Ti:Sapphire fs oscillator; (b) Modulated spectrum by
AOPDF before Reg.; (c) Output spectrum from Reg. without AOPDF; (d) Output spectrum from Reg. with AOPDF
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