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In one-dimensional quadratic crystals with modulation of both the linear and nonlinear susceptibilities, the
transmission properties of the beam, whose wave form is the square of hyperbolic secant, are investigated by split
step integral approach. Numerical calculations indicate that fundamental soliton is rapidly excited when only
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fundamental wave (FW) is launched. and it presents inherent oscillation. The second harmonic wave (SHW) excites
soliton, but the corresponding dispersive wave is obvious. However, while both FW and SHW are launched, and their
amplitudes and beam widths are appropriate, both excited solitons are stable. The periodicity of fundamental soliton
oscillation is move evident, and the dispersive wave of SHW is extremely weak. Moreover, there is a critical value of
the launched SHW amplitude for the excited soliton to reach the optimum state
Key words i ics; 1
7 El

A2 A i

nonlinear optics; quadratic soliton; split-step integral approach; quasi-phase-matched
1T 7E AR 5 A B b 3 AR 9 T IRT

IER i oS | B ST NIDETRE S S iWNNE SRR )
K i Jo 2R Al SRy A AR A B 0
5 100 BE A R B AN W AT . AR R AR R
UCIRTHIF 5t B A A 24 97 R 14 403K
PTG AR LM E 15

HR L LI 2 i A0 A B 4 14 % 3 00N RE 8 75 3 A K
9 = B A 2k CA 2R AR B0 A HCRRD B 1 A HE A

A7 UE L CQPMD H AR AT LU B 2 5 A HAE I TE A
R0 B T X A i AR 1 W I R AT R B S B L
S AN BRI 0 R R A R R R TS . QPM BR
— i, AR . W AEL A R 3T QPM 1Y
FE V5 7 AR BT R W I A L R SN )
o BT AR B AR SE L 7E AL A R WL SN
YR BEH: 2008-07-02; u&iuﬁgeﬁﬁanﬁ 2008-08-07
BEEWH: B ARPERE4S 10574058) , T A REF
fEZRE A : A %(1958
E-mail;: ejzhou@ yahoo. com. cn

RN R B A R B 43 B
It H I F QPM F # i FF 6 5 el

IRE RS €N LN e T IEM%?&M? & e 5L T HOR S5 5 T B AT AT

4 (2008 A610001) FIYT s K2 BHIF 3 4 (04]DGO41) 7% B3t H



4 i R

TR R AR R A AR UC TR IR Y R S A 837

AR e BB, B2 R QPM $7 A
7R A S (B AR I HL 7 AR R I B 5 0 5 B
FEZRARLTRE 0 T 8 HtR i A v B ot 1 i JBE IR — > B i
g, k161453 2] 1 O 3 3 O B ALY 7 BT A
SRy TF- 337 7 BELH A mT AR 43 o B RIS 31 1 i
B i A J2 LA SE 45 b 2 00¢ 3k A 7 2k 1) 2RI 47 oy A
0 H AT BB I 58 3 WA JE y B

EZUEE Y % T g R A Oy R 4L
TR B A A1 5 24 DG ARk 52 71
SRR A T LR G5 25 i 97 R0 R £ O
YR [R) IR o B D B0 A% i R 65 BB R Y T SR
U 41 2 10 T 2 2 U0 o A G, g 3R 3 O Y B R
R A AR 1Y . Etrich 25525 45 T HUES i B L At
A 264k 5 AR T~ 19 WAE 3 ) A ok L JF
R T O R AT s TR .t TS
75 AR 2H 3R 1) AR 14 3 ) A LS T
J5 (sech? (o)) B X AE Ak, PRI 4k I ~F- 34 45 75 F 41
iR 1) QPM IR Al EA KU ATH . Xfsech? ()
JEHRAE QPM W A v A% 9T R WY A Y
M4 T RO RR 0 Uk 1 QPM IR ¥ Jf e e
&k X A F T QPM R 52 B4 0 (5 5 o F 4 it
TR A

2 HSEA

H R — R R A LT s — A E S
(FW. 30N w) Je H R B (SHW. 255 N 20) 18
Tott—4E QPM OL i AH BEAE AT . % QPM
S E 2 KA 2 T T S SRR ARk B 8
Y\ 1m) B B 0 SR R IR 1 TR . BOE QPM G
AT 5 2 U A 24 85 CED An, (o) /7, < 1, Hivp
n, (2)=n,+M; (z),n; IR, M, BT
FRPHIREE . ;= 1.2 3 R FR W A Z UG o 0
S S FVAR SR RE T DL 220 . 5 A6 L A 1R QPM St Al
PRI 1) 9 AT AS 23 1B AT PAS R I R . 10—

MR A A A ALy

aw 1 (72w % i
Jlaz+2ar2+al(z)w+x(z)w ve® = 0,

2
liav+i 9Y | 24 (20 + g (Dwie ™ =0,

dz dx

(D
H w = w(x,2) flv=v(x,z) 5 AR
PO P2 R, RS AR I, Bigh « Aife
vt = 30 DL AOC IR T8 o0 MIATSHKEE L, =
kixt RIFEARBAL, o; (2) = LiwAn, (z)/c X6
Pror F 0 H — 4 H, o O, y(2) =
Lywd i (2)/ Cye) 20 6 E 4t & Bony 5 — 1k
R H da = x P /2, HAMARLIERE. p=
ML, RH— IR RIS 8BS A =k, — 2k,
B o by = jon /e S V- PR IR AU
B> 0, JUHAHUN B<C 0,

May  ar,
J MM
OO OoOC

Z
(®) 2Ly
-

3

A

Bl 1 QPMOBH S5 F /R B 18T . Ca) Sl R 3 S5 A2 91 315
(b)Y AL R B S . (60 HIELRMRED
FIE 0 ARGk R B R B
Fig.1 Schematic diagram of a QPM grating. (a) and

(b) are respectively refractive index modulation

and nonlinearity modulation of the grating. &, and

0 are the average and the modulation amplitudes

of quadratic nonlinearity, respectively
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Fig. 2 (a) Power exchange between the FW and SHW; (b) Amplitude evolution of the fundamental wave;

(¢) and (d) are the beam intensity propagations of FW and SHW, respectively; (e) Profiles of

SHW at three different distances; (f) Power of SHW soliton and its fraction in total SHW power

versus propagation distance; and A=2,B=0,n=1. 81
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Fig. 3 (a) Evolutions of the amplitudes of FW and SHW; (b) Profiles of SHW at three different

distances; (c¢) Propagation of SHW beam intensity; (d) Powers of FW and SHW versus

propagation distance; and A=2,B=0.19,7=1.81
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