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Abstract: The pulse expansion and deformation caused by group velocity dispersion in optical parametric effect of
the negative uniaxial crystal CsLiBs; 0, are studied, by momentum conservation and coupling wave equations. The
numerical results show that, under the conditions of hyperbola secant wave form, no chirp modulation, pulse width of
50 fs and crystal length of 10 nm, the pulse expansion caused by group velocity dispersion for incident wavelength of
532 nm is 1.6 times of that for wavelength of 213 nm. The pulse expansion is related to the incident light wavelength
and crystal length, and the pulse expansion and deformation are more severe for shorter wavelength and crystal
length. The wave form symmetry is destroyed and the side band phenomena is also introduced by the pulse

expansion.
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Fig.1 Refractive index and group velocity exponent

versus wavelength

B, /(fs’/mm)
Z

—

<

<
1

02 06 10 14 18 22 26
Wavelength 4 /mm.

B2 O REEHARES MKKNRL
Fig. 2 Second-order group velocity dispersion

coefficient f; versus wavelength
2.2 KRWARBRIHRE

ot 8 S O Bk v, B R AR e AR R 2E
i 43 A » LASUH IE BB AR 4 0 M ), oA S 358

Uw,T) = sech(%)exp(%), (6)

K C RS &, T A8k i 85, A ST
SR RK IR TEE Ty 5F &2 Trwan MRERN
Tewim = 2In(1 +v2) Ty 2= 1.763T,.  (7)
TV RS (C = 0) &4, B85 bk b5 3%



140 * 2 ¥ ® 27 %

B = B SEBOKE Lo fFEXRWME 3 Brn.ar 100 fs ARk, BIEE 370, BT/ EFIE B B
PABETE T T AR K EFKEE W, FAREE L M g 32 B IE & E/ERN
A To = 50 fs Bf, AGFE] CLBO @ fAKEE Ly BF, @Bk 7EA B 14 36 1 3 7 72 4

1Mmm%#ﬁ%m@4mﬁ B 4 VT, K AU _ 1,90 | i, dU
52 =SB 5t B S (8)
A, ik i R TERE FE AR, 45 SRS T i M ok v R TR o
BB S (8) Py T fE B A e, AR AR 418
_ 1 ([
o] Uz, T) = ZTLU(o,w) %
2081 i i,
% exp<7,82a) Z"‘gﬂsw Z—la)T>da), (9)
£06 -
5 04] b TC0ww) = [ U, DexpaTHdT Sz = 04
g oo
Z 02 NI 5 S e e B O ey (9) SR ET RN AR Bk
0.010 5 . . S ) ENEFMEREEILETHEEACHSE B M

T, B s T B F By NIRRT WK A, A = 2p BT .3, =0,
T R B € HOKT A S kv A A R R AR R
NG SCREAR T GBKE Ly = T3/ |8 |, B XT

B3 BB RS R A U IEE Bk B FE (C=0)
Fig. 3 Expansion of hyperbola secant pulse by

group velocity dispersion (C=0) 1= B o BT A R

Lo Ly =Ti/|g|» (10
——/=2i3mm B 46 TC W kIR I (C = 0D, = B @ HUT /9788 821 7 bk
go-g' -_.-_-:_-ﬁzégggx GBI, W 5 B 5 W[ H0,8 = 0 A, A
2] AN R W EEOT B, 01 505 K o 4
T / ! W, I TSR . T AR RS R IR T 45 P, i
ER B /MEB/NE] 0. % B, 72 0 B SRR 844 9 B 0
2 02 59,78 Lp = Ly B RG S ILFIH R B Bk bt 3
00 /N THEINZ WA TERNEN. Y 6 #—PHK,
400 200 I 400 4N Ly < L' B, 61 F 15 B 6 8000 1 P s/, Bk
R R ITE AL F BB & O @ EUE /Y Bk s

B4 O[] I8 < B Lty TE B Bk o i) Bk e 3BT B, | Uz, T) |2 B B A5 4

Fig.4 Pulse waveform of hyperbola secant pulse in -

different wavelengths T(z,w) — J |U(Z,T) |Zexp(in)dT, (1D

2.3 BREEEEHSHKMRER i
GEREHER T, AT R s e 9 oK BrisHORRRER, 72

S 6 TBOR 3 57 0 0 5 ok ok 6 B A9 59 W AL 5 lim 2T (zy0) = (D" JT U=, T)|2dT, (12)

B EHBEK ), ER MR AGAETOM, B o 0

7 Ly WA IEB 63 o0, MU B 5, XTBEE 4 2 A B R 8 747

B B0 B DRI AR B L K o 9 B AN T

o '2—1/2m) (14 C)(mB,z)%7"*
oo [1+I‘(3/2m) T2 T r'(3/2m) T! ] ’ as)
:—EEEF' Fj"jp @ﬁ?do = T0/29O' %ﬁ%%&k#ﬁg
= [(T*) —(*]"?, (14)

400

(T =TT"|U(2,T)|2dT/H |U(z,T)|2dT], (15)

—oo



184 F W&

R0 [ L 5 B | A ) R SO A Bk o 5 JBE M) S A AR 141

B (15) KM (12) KT AR F

(—D" . " 5
N Llil;)l awnl (Z,a))y (16)

KFBE—EBE NN

(T") =

+oo +oo
N = j|t]<z,7b|2d7‘=: jytj<o,76|2d71 an
BT
Foo
T@M>=Jﬁ@m—4nﬂwm5®xu&
BT (18) AN (16) 75 3|
doo

St T 4 7 O 3 S 662K 0 05 B o 06 () S S A
(9278 31

Ulzyw) = (

2T \1/2
rie) ~
exP[%('@ZH 1iroic>+ %33“’34’ (20)
X (20) AT w 43 B K — B A — B R B A (19)
XL UBET FIKT) , BARAAQD X, &EHFH
Pk v & S B/ 7 R e
)]

- [(1+LE) + (&) +a+ron(L
@D

oo T T2 2’1%

T, AR REE  EX¥SBRMEERSRE S,
Be N By X ik v J& G Ak R A2 AR A AL B AT X W Rk 2
2 C MR R ANF B Xt bk vh J& Fe 1Y 53 ik BL gk T
BC WS 1M B ¥k REHNTEAIKEB T g M
CHIFFS A Lo f1 Lo B2 S BURAWS & C= 2,
B D X, BETTE T HE W ROE G e, BT
MrEs SRSk E R E T /Ly 7%

1.0 1

2=0 \

o
(o]
|

o
=]
1

<
RS
1

b 1

Normalized intesnity

<«
o

(L =L, 2=4L 8,20)|

o
o

/T,

B 5 BB B R 5T AR X FR AR L
Fig.5 Symmetry deformation of Gaussian pulse

expanded by high-order dispersion
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