o6l FoM b OH ¥ 6 Vol. A26, No. 9
1999 Z£ 9 H CHINESE JOURNAL OF LASERS September, 1999

B AL R A 5 bk o fE 4 JBI Bl Fibonacci
Ve S R AR R 52 )
BEE R OB fEH RET

(TEMZR LSRR BOYEEFLRE L 201800)

®E N HEE N Fibonacei 1 # B9 454 15 UM SRk W 9 SRR HE L R, 204 T 8 S Bk v 2

Fibonacci i@ dhy 4% o (S8 I, B AH (32 V8 ) X Rk e 33086 A DA, 1R B 8 38 T ey SPML 8 3% A 90 552 1 Wk e
© WAFHER W, KB SPM Xt Bk e R HE R IR K, B AN EGE B o A R 5T, T EL R B R R AR A B

BEREXBTHLENH.

XEA B AROLIBR, SR, HER I Fibonacei Yo M %

1 5 7

PERBERBEERTHEHTARNERFE, BBET, RE UM EMAI IR K
et , S BHEAF A RBF RO R L. T ABER B R L, ByBERFREEA
WS, B FEERSBBEERNE, S E B g kb 726t 8] bR, F g
BETE. EFEEAM—ENRRX —FBE S, BaEA ARGED, 7 H R8s Sy &
BRI RGT, THEERREFRRAMRE ., IMHRESEE FRSHYREFR
M, ERIE AN, BN Z B FRERARD, BB R — R P RRE 9 EA% 5, T o) 1 — Lo 4
EMXASRABEIIFRMNFELRD, B E ik TEERBE MM,

A3 LR A HE R 3 GR B A )62 Fibonacei J7 53 ) i 8% B AR 4B B8 € 12 10 18 S A% S ol , L4k %
BEAERXFHEDI B A B R, B A7 R ] (SPM) AN By 1 7= A ) 550 22 0% Wik 0 A8 48 Bk oR (S S B R i, 3F
HRAE SPM AR () B0 1 345 R 48 W BT HER Y — B B M B B3,

2 Far

EFFRAERSHRS A RELET, AMNBE A MRS, B 5 kMt 25
TRERAYIEINGE . SEFR b, X705 #0025 R A LR SR A9 . T E A — 14 B A A Sfe 3
P 68 98 Mok v £y A b8 R )

TR REFE Mk AR R, BB TR A, BT LAk b i 1) AR R
WEE YR S BUS E — RPN R, AT EF W LRI AR R sk b X A3

» EREHA 863 FIEBHTH .,
WO H A+ 1998-03-23; WEMB LA E B+ 1998-05-21



848 e W ¥ 26 %

AR CBK v 2% B P 2 &Y B ) 4 BR K, R T T R

dd"(” + Sn(t) = naB2(2) (1)

KA, 7 R TR AR IR IS 18], B () i})%ﬂﬂiﬁ" BHELE, RPN n(0) = no+ o2 (t) ,n0
H5XMIERXRMERETHTE,n AEXUETHERE AR EOHEUBN 0 = ke = [» +
na| BCt) | Jhoz, SPM L5 Jik vt i} (6] 60 48 LA R AS B 69 SEBRAB SL A 36 . Bk 7w ik P AR sl L BE

ROJG i SPM =t A HIRLES 00w, 5[ on(t,2)dz RIE M. TE/AMEHEHES SPM BYM AR , on
FUSHHEA 3, SPM P A B AR B 15 onC0) WRIE B, I T B v 22 b bk P A BB K B d= B

B HARALIE R = RN AR 0ow () = @andz,%"“(l) AWEHNH

1':“"”“(” + Bull) = “;ﬁzgﬁ(s) (2

Bkrh BRI  0() = 0+ du(D),d0(®) =— P2, FF (2) RFTRAERY

_ () omdz, '
sa(t) = =2 yon A0 (3)

dw(t) B B A AL EI SR AR, i o HBE R B HA ARG TN, A E
SRR UED . BT B HEAARNEE, R ENRFEENBESRE,. AR ZT
A, A S B BRI OO R 0 = 20 T g gy spm ety
RS K

_ oondz[B2(t) _ SE()_ dPw(t)
¢ = 207[ v dt ]_ 7 4

B, B ARALRE B £ A LB LB 5 R B 250 R BUR T A SRk w TR, X
FREARK TS , N5 8B IE Rk, RARNGHER N

E(t) = EoScch(

(- 3z 5
To! P\ ™ 213 %)
Bt Ty 544% KE LT EF FWHM) X R R Trwam = 1. 7630, ¢ 580 55 W W , 1% 371 06 TR W 4
T ARIE ) KNG R R ER N

1®) = Isec| %ﬂ] (6)

Hep I HigEIHE, TEHMNHF—T LiNbO; f{E Fibonacci 8 Fhg 15544 .

X HR[3J#E Y Fibonacci #8 &k # B UL R A BRE WS HBIK LiNoO; i A BEE K.
BWREBEMES AR L HEEARRITTA,B, BMRETEER MK R mAE 5LA K, i
1 7R . R #EA] , #97 — 4 Fibonacei HEF, HEFI T : 85 = Si-185-2,5 2= 3,8 = A, 8,
= AB, HA“|” TR BB, XK EE] — 4 LiNbO; 55 4& {#) Fibonacei #8 5445 . I 1 7 1h 1 th £R
A,BHIERWEE, MR AARKNEE, TR G =@ =Lk=10+n,&m=11—1t),
tyn, L TR W S 240 Bt WA ¢, L BE, TR B R R B SRR S .

T A EEEL S, e FE QBN R, B IR/ RITHFE, A K SPM J& 7= 4 [ A7 3 30
By —E I . R EE R R IR AT B 4 B 48 ,SPM Xt Bk sh A HE R & AN E] L FE IR A1 BRI
B, B ARAY LiNbO; JE LR me 7 R LA Ry R BB 1



9 8 HEE % HARCOEE XA EXE AR Fivonacei St¥ AT ERI R 849

ts

t]l ll?

(@) )]

3 R

RMNExEXSHES IR e = 1.9,7n=0.01,
{ =6. 08 um f§J LiNbOs iB S BE1T 2047 . BL Trwnm
=100 fs, LB A0 =1. 054 pm, 5 T FF B #0E H
ENDEBNE LU A8, fERT
HEelS  HMEYEER T IH—1k.

1) SPM BBk &8P e — A EERHIH
R, BB B4 AL B J5,SPM 5 Bk 7R 7E B [|]
BXRERTHE 2, AEFFLIEFZ],SPM 3t kg R
R#ETRREAEM . BT LiNoOs fyIELH:3h
B[R] 55 Bk 55 A8 R A B 4% , B 6 48 7 Bk b (4 BT
#r SPM RHF—KMEMER, X &1 5 — 0 i i
INFEHRS K AKWD , AT LR ME B DR R
—ANRXTERY 00 5, BRI B9 3 (B 3T
FEAERIX— K. WIMNEEB T kol —4
Fibonacci 324 25 f#8 f #& 5 SPM 9 78L 1% % (i

—

f=]
=23
T

| Normalized SPM
o

e
-]
T

|
o

=]

B3
T

B 1 ¥ERHAYE Fibonacei i iR E A BT A, B B G
Fig. 1 Quasi-periodic optical superlattice made from a LiNbO; single crystal,
the arrows indicate the directions of spontaneous polarization (g) and
B ’ (&) two building blocks: A and B, each composed of one positive and

one negative ferroelectric domains
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Fig. 2 Illustrates the SPM of the pulse propagating
through A (solid line) or B (dashed line) block

B 4 BFR), WEMERL BT, SPM B TR RR A HREY , 1 B 2R B0 560 1 S 70 005 40 145

l' G ll
0. 8 0.
0.6 0.

(=]
[y

Normalized intensity
L=
b

Normalized intensity -

=
)

e Mfk (@)
0. 0L, J\ N 0.0

c,

=1
2

N ®
. ! r\"‘h 1 o T
—-10 —6 -2 2 ] 10 —10 -6 -2 2 6 10
(& — @o)To (@ — @p)To

Bl 3 BkwinoEd BT AGa) F1 BG) JG HOIE

Fig. 3 Normalized intensity spectra of the input pulse (solid line) and the output pulse (dashed line)

after passing through A(a) and B(b)
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Fig. 4 Total SPM versus time and the crystal with Fig. 5 The pulse through A (solid line) or
the Fibonacci number being 25 I5 (dashed line) chirp
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Fig. 6 Illustrates the input pulse shape (solid line) and the shape( dashed line) of the output pulse after
propagating through a crystal with Fibonacci numbers being 10 (a) and 20 (&)
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Ultra-short Pulse Propagation through a Fibonacci Quasi-periodic

Optical Superlattice Influenced by Self Phase Modulation

Gao Yanxia Jun Na Xu Shixiang Fan Dianyuan

(Skanghai Institute of Optics and Fine Mechanics , The Chinese Academy of Sciences, Shanghai 201800)

Abstract In this paper, based on the structural feature of the Fibonacci optical superlattice

and the propagating characteristics of the ultra-short pulse, the spectrum modulated by SPM

and influenced by chirp based on SPM is studied. The results confirm that the spectrum is

broadened, and the total length of the optical superlattice is confined by SPM.
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