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Investigation of Non-collinear Type- I Phase Matched Optic Parametric
Amplification Using BBO Crystal

LENG Yu-xin JIN Shi-gi PEN Jia-hui YANG Xiao-dong XU Zhi-zhan
{ Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800)

Abstract The non-collinear optic parametric amplification using BBO crystal with type- 1 phase matched geometry in
investigated thecretically. For the certain pump wavelength and signal wavelength, it is indicated thar the non-collinear
incident angle exists with the maximum gain bandwidth and the higher gain. The temperature also effects the gain

spectrum partly. The theoretical analysis is useful to optimize the optic parametric amplification of the short pulse.
Key words parametric amplification, nonlinear angle, gain bandwidth

1 81 B

MEEBRNERH—ERFROE S, MEH
I L B o T R 38 S RF ST R AR T SR MOE KM B
Bk, RAFSEREAENIOES EEAHRS
TR i TR 8 SR 6 FEM 2 4 A AT AR OO
B8 Ea%E" . #H BBO, LBO, KDP #
KTP #dh ik #13e REBY, 7T LA FE RS BIP LAY
ER BT, B ETHEET
Ef-HEETEY. BXTENEEY, §3
R s WOLMh RS MR, SR
T2 Aol A RS SRR A IR L 4 i (E RS AR R R
HTHE, Feile & AR5 B TE 8, HiE, N
TEISBEKEEHBRERY, FES SR
Bk g HAR T BT AL B,

ESERAHED, B HANXRERRH
T [ RAMCRA BBO AEFHR MM REH
RY, YHExfEs Rz ETELAn, idW

it H KA - 2000-08-01; HCRAEH B 45, 2000-11-29

R AT LR AR R R B R B,
T LARRST M ER AT R A R A A S AR
EBRMHXERBAY YN, TAURKARENS
RO, X8 TFRANKEN S ERAHER
(OPCPA), B fs ZE KB AR EIERERE
ERHTFELSY,

2 H i

RES BT BN TS BN N FHA,
FAR G DOBE % 5 57 00 R B I <P tHf sh R FEH A
wy, = w, + w;

AT =0 (0
HATH o, s fli 5B RRIMBI. H5 MR
¥,8% = ¥, - ¥, + T, AR, BBO &%
SRk FR T (20C)FREEK 1 o Jefle
EHFHE o TRLELLRARHNTH
nl(A) =2.7359 + 0.01878/(A* — 0.01822) -
0.013541°




978 il B

#

*x 28 %

ni{a) = 2.3753 + 0.01224/(A? - 0.01667) ~
0.01516a° ()
R BEO RAE I BEMNERS BRI BN W

BT, HERR e %, TESHARBNY 0 (e~

o + o). 244 FCERAT, fy (1) AT LABE]
‘ 2 2z
)

+
1
—z == t+t73 {3)
n, N Mg

XE o« BESHMHENGERRRA, 0 HiE
SR HBIERE A, T R, BB Xk — 2R, 3E
HRKEH « SHESRERAMBERARABAR.
* FRE W B {E 556, o] LLER 185 Rk A B
BB 5 15 S0 2 16 Ay BEE IR (L IR

B EXRREMNEHKFSERACN—ME
EERNBEFERAERED XZERERS
TR S RETE, BEE R HE. 8
YR R Bkob ZEE B 40, MEAE AR B,
SREIBERBRELR, REBIKRE,

T, B TRDEMETEIER o O, MIME
KR o HTEERE A BE S XM H0E 6o
BEE L = of[1 - v, - Yv,c0s(a - p)] HiEK
EHEFUNRREE SRR BN X E ¢ BK
WK (FWHM), p DA, v RAKTRIER.
M ESUETLAR i 3R b4 g A WY DA IR A B
MBS, ATHOCREGDERETRESAE—
BRI HE, MERKTRY, BT #REFE
SRS B WA RMORE, — BRI
B 0 A 6 B wb R E B 5 402 SH B b S B A
L ILE pe RS, XLSBHGCTEN, £, —RE
KTk EE. B Rk ERENREER
B R — ALl L,

194 25 £ By 194 25 9 9 R W AT G MK M ORI
A—ARERK, LRI E, s MR i
BHAamNSBRHREAREREL. HAER,
LU 3 e 2 R AT IR, B T RE—MEE
AR R TR A, BT ER, 3

2
n,

A,

1
A.P

nn
+ 2co8a 2
Ad,

2 .
cos @ | sin’d

B fs B, ST R TE 2R AR O SR, A RERL

BEREENEERE.
EXEYSHEMESHTET, BRRET
FRERGRE, ARESE—BRWLT, HEXR
BEEXTROCR 8 (75 R AE, W2 #3206 TR
B AME B RL, 2446 O PERCH B TR B R AT,
T LR & 7 A A 5 bl A b S B B

G AL
G =1+ (7L)*(sinhB/B)*

-1 BsinAcoshB — AcosAsinhB
BeosA coshB + AsinAsinhB

A= AkLf2

B=[(rLy-A"1"

¥ = dnd o (1,{2eqn,n,n.004; Y2 (4)
By AEHOEBEY, L IHAKRENXEMRE
RREBKE ] YHBXAMAHBE I, =
dysin(@+ p) + dpeos(d + p)sind$ =~ dycos( 6 + e)
bk 4k 4k £ #(BBO Mk 1 BlHfLILAL,
dy € dy)™, p WEEA.AR = [A¥] HOPAF
E5E R U4 -

%F BBO fik [ R ULE, (H9 K s FMEAM
¥ SRFHREZ ARG I, B LSHE
58y m¥ks—ent, M KLE ar SHEX
B HERTURRH

Ak(R,) = [aF) ] = 2z[

@ = tan

(L) n.-,.u..,)]
WA Talhe)
(s)
Ruo 0 2.0 2 o A 3 G B 9B £
o SR 0086, SBAL (1) B M aE
%, it (3) AMBEFTHITHR(S) ZRAW)
=, TUMBIREMERE 1, DEEXSH AT
RIS a TH R RS R WEE, AR
BRI TSRS, B 128
1 T S 0 S A 2 YR B R S K
e A A7 (L T DR A R
I 1 7R, 35 YR BE A AR S £R 3¢ A R BLR
M6/ R, T EL T A R A R AL
BHBR, HEHEEEEBRMEI D, FHL
S EMBRA RN NTBR, EHEHE
SR fn T, MiE RTINS, WA

SRR, BT R, R BB A

W RIS R N W, X RPELRP
7 g AR AW EER L. BRABHIEER
PR G 24 BT, (EL Rt 0 28 K 7F 7 141 B LA
FREESN ERFE—MREEAERAHEH
ZHF R BT 1 2 0 [ RS E R P RTREE Y, B
W ST S0% LI, E 2R TE—R
Pl BT KT, W W RSB R
ZALE R

BB 1 (o) M 2 TR, WX LKA
B3 4 3 0 €U . FEO. 0415 rad B, M JE FEER




14 AR %: BRO Mk | BEHSANERES BN AR 979

0 . : - 't i .
= 3000 — 2000 — 1000 O 10?; 0 3000 —3000—2000—1000 ¢ 1000 2000 ¥000
Warenumbar/com’ » Wavenumber/cm™

A1 E#(20C)TF BBO Mtk I B CIRET, {80865 MR R 1 28 3 de £ it
HE AR LS TR 532 nm 7 800 nm, MEEEAY 13.5 mm. (o) BEEXBN—BEH(I, = 350 MW/em®), FRSEERRAT (R
£21.0,041,2:0.0415, 3:0.042, 4,0. 0425 rad) BYHNEE EFILE (0 ; (0 FEFLRRIEM —EI(0.0415 rad), FAMWEXBR T (B 1.450,2;
350, 3:250 MW/cm® ) 0 SE R 41
Fig.1 Gain and phase calculsted for the maximum bandwidth in non-collinear geometry in rocm temperature (200C )
(&) when non-collinear angles sre 1; 0.0410, 2; 0.0415, 3: 0.0420 and 4; 0.0425 rad. The pump intensity I, is 350 MW/cm? and the pump
wavelength is 532 nm. The length of BBO crystal i 13. 5 mm. The signal wavelength is 800 nm; {5) wheh non-collinear angle is 0.0415rad. The
pump intensities are 1; 450, 2: 350 and 3; 250 MW/cm®, respectively
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The non-collinesr angle between the pump beam 2nd the signal beam
is 0.0410 rad. The pump intensity I, is 350 MW/cm?, the pump
wavelength is 532 nm and the signal wavelength is 800 nm. The
length of BBO crystal is 13.5 mm
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