57 5 2008 5
1000-3290/2008/57 05 /2981-06

ACTA PHYSICA SINICA

Vol.57 No.5 May 2008
(©2008 Chin. Phys. Soc.

2007 8 23
PACC 4265K 4260H 4280W
1.
1981
1
= OPA
24
OPCPA CPA
OPA
OPA  CPA
4—9
OPCPA 350 TW * .
NOP A 10—16
APM 17 18 OPA 19 20
OPCPA OPCPA
OPA
* (1999075201

T . E-mail  1iuhg2007 @ gmail . com

2007 9 25

21—24

Runge-Kutta
OPCPA

300072

OPA  OPCPA
OPCPA
25—27

27
OPCPA
OPCPA
20030056021



2982 -
dA i2
Tpn :ﬂdEWASAinexp - iAknz
OPCPA ) " 5
n=12 N
psi
Ak, n
. Ak,
23
Ak, = k,, - k.cosa, — ki, cosp,
k.sina, = k;,sing,
t2
Et = Eoexp(— ﬁ)eXP iyt 1
T ‘ Wy, = @ + Wy,
(O 0
a B .7
1/e 1
Ty w - wy ’
E o = v 2rE, Toexp[ - % 2 :
OPCPA
w
, 5 ns ps
14 . 5
AA, )
Runge-Kutta
3.
21—23 2
) OPCPA BBO 1
N 5
E t =2 Aexp - iwt 3
-1
“\“ ; OPCPA
Syt
€245 =\ & 2 4 ; OPCPA
A c ! "
3
) X A Ao 532 nm 800
\ nm f=24°
N @=2.5° 1 a 332
nm AAP = O nm
N . “ A”
21
6
dAS lzwq N ) . Ib ]l)
i _ﬂdeﬁ.;AinApnexp iAk,z
dA, 2w, * 1
d—Zm = : .w(i’ndeffAs Almexp iAan
- N OPCPA



2983

5
10° 10°
oA (@)
b
. 10%}
10°F ¢ ]
el =
= d it
i ] )
« 10'}
102}
10° L s
700 800 900 1000
0
10 0 5 10 15 20 17 5B/ nm
K E/ mm
10*
1 OPCPA A (®)
=532 nm A4 =800 nm [/, =500 MW/em? I, = 1072 W/em?.
a AX,=0nm b AX,=1nm ¢ A2, =2nm % 10°
d AX,=3nm e Ad,=4nm Dﬁ
L)
10t
10° . . =
900 1000 1100 1200
{5 568/ nm
[ © e ,=10641m
—— A50=800
140 so=EUmm
g
o
~
0 =
0 5 10 15 20 25 30 i 1007
i K / mm B
2 OPCPA Ao 60 F , , , ,
=532 mm Agy=800nm I,=500 MW/em® I, =50 MW/cm®. 0 1 2 3 4
AAp/nm
a AX,=0nm b AA,=1nm ¢ A, =2nm
d AX,=3nm e A2, =4 nm
3 Ap =532 nnm
10 mm 1, =500 MW/en? I, = 1072 W/em®  a
AAP : Ao =800 nm a
532 nm A2, =0 nm b AA,=1nm ¢ AA,=2mm d
AA, =3 nm e Ad, =4 nm S AA,=4mm [,=0.9
AAP GW/em®. b Ag =1064 nm
a AX,=0nm b Ax,=1nm c Ax, =2
nm d Ad,=3nm e Ad,=4nm S oA, =4
) nm [, =1.15 GW/em?. ¢ A,
OPCPA I, =50 MW/cm® =0 nm

2 AX

p



57

2984
10*
108 ¢
;(!\E
2
m 0f
&)
2 b c d e 10"}
10° s s §S
500 550 600 650 700 750
Ak 55 kHK/nm
2 10* -
an (b) 7
3l
OPCPA 532 nm 10
400 nm g b
Z 0%
3 Ay Py .
532 nm 3 a 3 10l d
b 3 a 3b e
10° A s ) -
650 700 750 800 850 900 950
5568 /nm
3¢ 532 nm
FWHM 64 nm 160 | © —— A4=620 nm
—a— 10=800 nm
AX, 4 nm 102 nm.
g
P
27 4 2, =400 nm i
b
=
4 a 4 b
4 c AX,
400 nm
4 Ay =400 nm
3 a 10 mm [, =500 MW/en? 1, =107 W/
f 3b f AX, =4 nm . a Ay =620 nm
0.9 GW/cm2 1.15 GW/CI’I]2 a AX,=0nm b AA,=1nm ¢ AA,=2nm
d AX,=3nm e Ad,=4nm S AA, =4 nm
1,=2.1 GW/em®. b 24 =800 nm
a A, =0nm b A, =1nm c
A, =2 nm d AX, =3 nm e Ad, =4 nm f
s AXy=4mm I,=2.3GW/em’. c AR,
3 a AA, =4 nm nm 0
5 b 0. Ak < n/
A, 532 nm Ao=800 L7 532 nm



5 2985
2000
a
1000 | b 4 :
- c
£
5 OPCPA
X 0
& -314
E
1000 | e
BBO 1
Adsy
OPCPA
-2000 L. . A s
750 800 850 900 950
f7 Sot¥EA/nm
5 800 nm a A, =
534 nm b A,=532nm ¢ A, =530 nm
Ady . 534 nm
530 nm 5
a c Ad, .
OPA OPCPA
Fork RL Greene B1 Shank C V 1981 Appl. Phys. Leit. 38 671 12 Shirakawa A Kobayashi T 1998 Appl. Phys. Letr. 72 147
2 Cenllo G Silvestri S D 2003 Rev. Sci. Instrum. 74 1 13 Cerullo G Nisoli M Stagira S Silvestri S D 1998 Opt. Lett. 23
3 Riedle E Butter M Lochbrunner S Piel ] Schenkl S Spérlein S 1283
Zinth W 2000 Appl. Phys. B 71 457 14 Xia] F Wei Z Y Zhang J 2000 Acta Phys. Sin. 49 256 in
4 Audrius D Rytis B Algis P 2006 [EEE J. Sel. Topics Quantum Chinese 2000 49 256
Electron . 12163 15 MaJ ZhangRB Liu B Zhu C Chai L Zhang W L Zhang Z
5 Dubietis A Jonusauskas G Piskarskas A 1992 Opt. Commun . 88 G Wang Q Y 2005 Acta Phys. Sin. 54 3675 in Chinese
437
6 Ross I N Matousek P Towrie M Langley A J Collier J L. 1997 2005 54 3675
Opt . Commun . 144 125 .
16 Zhao W LiuHJ WangYS Wang HY ChengZ Chen G F
7 Ross I N Collier ] . Matousek P Danson C N Neely D Allott R )
2005 Chin. Phys. 14 359
M Pepler D A Hemandez-Gomez C  Osvay K 2000 Appl. Opt.
17 Arisholm G Biegert ] Schlup P Hauri C P Keller U 2004 Opt .
39 2422
. . . . . Express 12 518
8 Yang XD XuZZ lLengYX LuHH LinLH ZhangZ Q Li
RX Zhang W Q Yin D] Tang B 2002 Opt. Let. 27 1135 18  Cardoso L Figueira G 2004 Opt. Express 12 3108
9 Zhu P F Qlan L] XueSL LinZ Q 2003 Acta Phys . Sin. 52 19 Zeromskis E Dubietis A TamoSauskas G Piskarskas A 2002 Opt .
587 in Chinese 2003 Commun . 203 435
52 587 20 Wang C Leng Y X Zhao BZ Zhang Z Q Xu Z Z 2004 Opt .
10 Gale GM Cavallari M Driscoll TJ Hache F 1995 Opt. Lett. 20 Commun . 237 169
1562 21 Jovanovic I Comaskey B J Pennington D M 2001 J. Appl. Phys.
11 Wang] Dunn M H Rae C F 1997 Opt. Lett. 22 763 90 4328



2986 57

22 Wong S K Fournier G Mathieu P Pace P 1992 J. Appl. Phys. Phys . 14 2026
71 1091 25  Khakhulin D V. Savel’ ev A B Volkov R V 2007 Lasers Phys .
23 LuHG Zhang RB ZhangH Q Zhu C Ma] Wang QY 2007 Lett . 4345
Acta Phys . Sin. 56 4635 in Chinese 26 Shirakawa A Sakane I Kobayashi T 1998 Opt. Lett. 23 1292
2007 56 4635 27 Baltuska A Fuji T Kobayashi T 2002 Opt. Lett. 27 306
24 LiHQ GengAC BoY WuLA CuiDF XuZ Y2005 Chin. 28 Barnes N P Corcoran V J 1976 Appl. Opt. 15 696

Bandwidth and gain of optical parametric chirped pulse
amplification pumped by non-monochromatic light

Liu Hua-Gang'  Zhang Ruo-Bing Zhu Chen Chai Iu Wang Qing-Yue
Key Laboratory of Opto-electronics Information Science and Technology of Ministry of Education
College of Precision Instrument and Opto-electronics Engineering — Tianjin University ~ Tianjin 300072 China
Received 23 August 2007 revised manuscript received 25 September 2007

Abstract
Laser pulse was decomposed into components of different frequencies using Fourier transform and the numerical calculation
model was built up for coupled equations of optical parametric amplification pumped by non-monochromatic light. Effects of non-
monochromatic light on small signal gain large signal gain and gain bandwidth of optical parametric amplification were
investigated. Though non-monochromatic pump light decreases the gain of optical parametric process it can improve the gain
bandwidth. The larger the bandwidth of the pump light the wider the gain bandwidth. Reasons for parametric gain decrease and

gain bandwidth improvement were analyzed with respect to the phase mismatch and the parametric bandwidth .
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