B2k 12l
2009 4 12 H

DI S ¢
ACTA OPTICA SINICA

Vol. 29, No. 12
December, 2009

SCE S 0253-2239(2009)12-3452-06

RAT Sk by 4EEHr 3808 1R i 25 F 52
ERE RIE REt KEE HEZ HAE

(N SEE I Py 3 5 7R 8

EBE . NS IEAE AR 010022)

WE RIS SCAHAL R A ) 532 nm JOLAE A B G & 4 LINDO, « Fe o 2 il /F T 45 A 2 b i) —
eI YT e T B L B AR IO 12,8 pm X 12,8 pum, ZRERFE TE L 32. 6 o MR AR 2 BRI R ST A R A R AT
VR Y IR A i PR AT S . SR A AR R AET S AR AR AU 1077 ~ 1077 [ LiNDO, * Fe i fA . i
FOUHTAL e T AR BAFAE - LLBR R AT B B 4 T ST B R A 2R B B RO A SO O AR T . e g R Ui W L e
LiNbO; * Fe H 5 A A7 4R Bl i B9 — 4k 778 56 7 i ks 141 D 05 JR) 37 e B 1 30 2 5 42 T 47 Y ) T O 44 J T A
WAL T T R AOLLT (a2 oo XHOEE R R R w2,

KW IR R 3 XA s & B
RESES 0437 SHRARIRED A

doi: 10.3788/A0S20092912.3452

The Research of Fabricating Two-Dimensional Photorefractive

Photonic Lattice within Linear-defect

Cui Junjie

Yang Lisen Zhang Baoguang Chen Baodong Fu Cunbao

He Dongmei

(Department of Physics and Electronic Information , Inner Mongolia Normal University ,

Hohhot , Inner Mongolia 010022, China)

Abstract

Utilizing the method of cross phase, the two-dimensional photorefractive photonic lattice with linear-

defect is fabricated in self-defocusing photorefractive crystal by 532 nm laser. The lattice-spacing is 12. 8 um X

12.8 pm and linear-defect width is about 32. 6 pm. The result proves that it makes localizing and guiding the beam

with linear-defect come true in LiNbO; : Fe crystal, which minus refractive index is only 10~

existence of photonic lattice and the effect of band-gap.

> ~107" because the

The result indicates that it is feasible to fabricate two-

dimensional photorefractive photonic lattice with linear-defect in LiNbQO, : Fe crystal and localize the beam in the

linear-defect. Utilizing this property, it can make optical component which is similar to photonic crystal fibers. Tt is

very important for optical communication’s developing.
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Fig. 1 The experimental setup of the method

of cross phase
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Fig. 2 The mask of fabricating photonic lattice and the corresponding writing and readout image. (a) four-core

mask: Mask, ; (b)input crystal t=0; (c) input crystal £=40 min the image of readout
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Fig. 3 The mask,f fabricating linear-defect and the corresponding writing and readout image. (a) fifteen-core

mask: Mask; ; (b) input crystal 7=0; (¢) input crystal z=40 min the image of readout
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Fig. 4 Real-time image of the transmission after

irradiating LiNbO; : Fe crystal with irradiation
beam (a)input crystal £=0; (b) input crystal =
40 min; (¢) input crystal £=40 min the image of
readout and the corresponding distributed section
image of beam intensity at (d) input crystal t=
0; (e) input crystal £=40 min; (f) input crystal

t=40 min the image of readout

(), Ce) () M5 Ca) (b)), (o) F AT I B 5 38 43 A
FIEE . BT UE B 38 AR 5 O HL R
A 1 52 56 PR3 gl T LA TE 1A N A T A A 4R
B 1 AT A8 67 A I L AT RAORI I A A B A4
FHAH 16 I Jm 3T ke o 1 PR

3 HBAHT

AR B A B T SR e B L AT 3 2 G
VR LG A2 FH 37 D e 4% PRI L S 8 1T 1 4089 3 J)
TEBFA M. FESC30 P SRR S AEH B AR
AT AEL R 7 AR ) 97 10 A2 5 i AR 4 o 3
WA AR L. B A6 ROk TR An~
—4,0X10 7 R TR B BT LS AR £ B MR
[ 55— A A . T LINDO, = Fe 1K 2 B RS
B T L ZE FRI 6 RS A oA 3t A R L
R o4 ST EH — 07 e+ L 97k
S SR 1 B AR LIS B A 1 . 1E 2B b B A G
IR I 6 o 1 3t 17 45 B8 1 B 7 59 36 2 1 4 1 B
An=0 2 H IR B 2% M S L BT 30 BFgG

INHRE E AT BT A =0 0% B 81 OE 5T
B 0 L E A5 A ) — 5 76 95 9 50 U 3 7 4 B
B350 T LA A 8 51 5 B A 0 X O 3 4
i h

1=1+1,, @)

SR L R R R L L B AR R T
Sy B R 1 0863, Hor

7
I, (x,y) Z[Zcos(nrw,.bl)y, (2)

I, (x,y) =[cos(2rv,2b,) + cos(2nv,2b,) ]* (3)
KH v, = x/Af v, = /A vy, HEIE, FIHAA
]

Ve + Ve vin(+ D = nd D

dx

Eph = VSD? (5)



12 3

BERANG . HALREE eI s 7 8 % 1 il 5 0F 5

3455

) dp
An - 1 712 )/efprh £ ’ <6>
dx

2
:T:t:’:P o = E. 9Eph ﬂﬂﬁ‘ﬁﬁiﬁfﬂ%ﬁ"ﬂifﬁ s @ il ®o iéj
L, SRR () 3~ (6) AT B Pr 5 R4 AL W

S5(h)FI (D R, B 5Ca) Fl(b) & TG i A I 28 it
A5 AR B B % B ) ¢ =40 min B} 47 5 5 43 4
L 5 (o) A CdD J& A i A% I 2R Bk [ 5 A i &1 2
JEXFRL Y 1= 40 min B F T 525010 &

—0.04f @ ~0.10, (©)
~0.02 L5 - 0 v .-005
§ o b 2§
= 0.02 5 Y005
0.04f

0.06

0.02

-0.02

(b)
0.04
S
& 5-0.02 —02
~N§ 0 ~04
> .02,
0.04
0.06 0.02

/gy 002

0 505

B 5 5N LR B RA O T b i 110 i PR O B I AR 52 A e T S 3 4 A [
Fig. 5 Beam intensity distributed image of writing photonic lattice with linear-defect and refractive

index distributed image
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Fig. 6 The graphs of different experimental factors and the beam intensity of linear-defect. (a) irradiation time and the beam
intensity of linear-defect; (b) lattice-spacing and the beam intensity of linear-defect; (¢) beam intensity ratio and the

beam intensity of linear-defect
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