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Spatial Chirp of the Nonlinear Crystal for a Femtosecond BBO Optical
Parametric Oscillator

MA Jing, ZHANG Ruo-bing, ZHAO Hua-jun, ZHANG Wei-li, WANG Qing-yue
(College of Precision Instrument and Optoelectronics Engineering, Tianjin University, Key Laboratory
of Opto-Electronics Information and Technical Science, Ministry of Education, Tianjin 300072, China)

Abstract The spatial chirp of the nonlinear crystal for a femtosecond BBO OPO is calculated theoretically and analyzed.
The oscillating loops in the resonant cavity and the optical paths in the nonlinear crystal of OPO for different wavelength rays
are given. The analytical expressions of the spatial chirp in the nonlinear crystal are deduced. Moreover, variation of the

spatial chirp with cavity parameters is calculated.
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Fig.1 Schematic of a femtosecond OPO
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Fig2 Optical paths of the signal beam in the BBO crystal

A Ay=0.B~0,4,, Ay AT TE Al 11 , 24 A<d B} O=¢p—
B0, 2 A>Ao B Op=ppo—¢p , L AO,A A, 7175

A, _sin|gp—p,| %))
0,4, Ccos¢
3T 5 5 AR T
sing=nsin(y+¢.) 3

M y<0 B 0'=m/2-¢py, 24 y>0 i O'=n/2+¢,, HILH
AA,B,B, A Hl

'p_ Lgsin|y|
BeBe C0Sp,coS(y +Po) @

KA L, i BBO ébiR iR, K (2)=, 3)= A=K
RADXATH
Lesiny \/1T-nsin(y+¢,) =Aycosp.cos(y+p,)x
[nsin(y+@o)cosgo— "\ 1-n'sin*(y+¢) singo] (5)
GRHNKR y MESRY—DEEHE, BE)RAT
H L MRES R Ly, ¢o, Ay E501,y,¢ BIAT3RG, Bk
7 A BfE567E BBO dhiArb it e b gt e .

3 BBO pan a2 ] W Wk i s 2 5 1)
4L

# BBO ShIRMEREE K 2 mm, YIEIffiK 30°,%4
W% sh BBO duiknd , 55 AR MR 6°, 5%
MR YEE BN AL T, B T 2SR AEA
VCRE A& A4 0] FOAHR 5 56 0Bk 650 nm, 5
P BB 4210 100 mm, BB K558
100 cm F1 60 cm, i UG8 AR &4 PT 15, 78
XYL E N Ay #9725 1638 Bl 28 -1.4167 mm <Ay <
1.1942 mm F1-5.9257 mm<Ay<-3.3149 mm, i I
REMEAMHME)R, BN REf y HfES
B A A Ay BZEIEER A an e 3 FilE 4 Pk,

M 3, E 4 /1A, IRESf y A HEREE (55

0.030
0.025
0.020
0.015 4
70010 F
\i 0.005
0
~0.005} .. — " ",
—0010f-""
-0.015}
-0.020 A . .
550 600 650 700 750
A/nm
3 TWESA y BB A 7284
Fig.3 Deviation angle y as a function of wavelength 1
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Fig.4 Deviation angle y as a function of Ay
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