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Speckle interference reduction with anisotropic crystal TeQO,

in multimode fiber emission fields

SHI You-bin', CHEN Chun-lei', LIU Jia-cun?

(1. Department of Physics and Photoelectrical Science, Guangdong Ocean University, Zhanjiang 524088,
China; 2. Department of Automation, Guangdong Ocean University, Zhanjiang 524088, China)
Abstract: In order to reduce the speckle interference in the multimode fiber emission fields, we
investigated whether the coupling of different diffraction grades derived from Bragg acoustoop-
tic diffractive effect to multimode fiber could reduce the speckle field contrast. Through the
analysis on the speckle field contrast subsequent to the changing of the sound field frequency.
we demonstrated that the anisotropic crystal TeO, could regulate the contrast of speckle field

and improve Gaussian distribution. It is probable that Bragg diffractive effect could reduce the

speckle field interference.
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Fig. 1 Acoustooptic experiment diagram of speckle inter-

ference reduction by using Bragg diffraction

ZROCE . 0 BATHOLA BB H 8 2 I 9
S RS R & o AR B R AR AR AT L O S
S — TR A R B W A HEAOLEF . OGS
1 W5 B L5 i P DI 2880 O T 15 ) BB 37

B ERIE A T AT &gt TeO, fb M 19 177 5
JCHR A AN TR 64 D B 25 23 1) 2 7 e A A I i i
ot JE X AT SO A B LF R, AR Tk
A A [ B B505 Ri I% 45  OR T RS A A
P IR 2T 1 566 5 v T RUAR G 3t 3 B3R A
B 45 H4

2 IBigEM

Jo T MBS 3 A7 5 0 R R T 4 28 1k
AT LB AT B BT T 5 s FE — G4
T A R RS IER
dE, .

TS——l %exp[—%Qé[%Jr(Zn—l)}}E”,l -

2

e E, 25 n GOV 35 09 2 I 06 A7 5 75 ) R
0 = @ine T 2ngy s o @ A E 5 I 3 U T
I IE T s op = X/ 2w AT HLAE AT HS 1,4 F
w 73 OGP RN A P s o 2 0 {E A A0 S
R, RKIKAX R o = CeSL/2.C ZA A ROL R
Bk BN TTEGEE .S B G RIE.L &5
FHAERHKE;Q = 2xlA /o, J& Klein-Cook Z %;
&=L/ &GN ORI BE B8 AR/
JE e =— (1 4+ gp» 8 SEM X T A0 A% A G M 1
T 2% o B AT 0] DA LR A

i iexp[%QS[%—F(Zn—FI)JJE”H

dE, o [ Q@7 dE, _
de lzeXp[ 12 }El e
i a . Q5o
12exp[1 5 JEO @)

WRAE (D AR T 9L 155

E, (& =Ei,,cexpu%fa)ig{Sin[(&?)“+(g)i]zg[<w>z+<g>z}i} o)

H1 (2) AT LU S A S 3 A B A% i 1A T 1 AR
Ty PR
E1(€= 1

H1(8) - E

H-fH GOt BA LTI

E ) = [ En@H @explizngde ()
K &= 0/2w. i (4) ] LATHE BT A HHOL N7
BT
LUE NG TS o7 = Sl T L B A= D o S 1)



« 1288 - NI 2011,32(6)

AR 3 FH TeO, WA Z BT 5 35 B+ P iF 52

6 A o3 A v LS T T B A

Ene(® ::limexp[‘*]'<gg>262} (5)

w

A o S HOEACE SEE .
H (4) KA (2) AT LA 2]

E (r) = J+ { (—i%)cxp(i“f—Q)x sinc[(TQ>2 + (‘2’” }><

E,.exp(— 272 6" Yexp(i2n&r)dE (6)

NG AR L AL =N ek P

(6) 3 UATHE A5 R R WL AT O AR A B AT B A
AR S Ak (0 BT S5 L 3K R 25 4 BE A2 ) TR
U 5750 RV AR AL 32 1) 1 SR O 8 R i R
AL 45

YR SRR A% 1) S PR AT S 0 C6) 3y Ey () Kk
AU A o i AR 5 B 25 19 P B% AT 3O R
FEAEAR T R 22 51 2 S B0 19 w5 30 2 A Kk 2%
XK O TR ST A i 22 0P SR 3 A 1 i 22 [

BE22 1 AT S5 1) 39 0 A K R WA X e fR] —
e gt it Dy he AR AT SO R 2= R
T R DR 1018 B B S 45 K B2 4t 1 ] g

3 KWHERKIH

el 2 2 B B LR th S SR 8 om Ab O ILZE
EF O RGP0
A PR T OB 3 L P B0 K S L L A R R
BT (102 [ AR X RUJE

2500

2000

1500)

1.000)

500

n " " L L L
10 20 30 40 50 60

(a) ToFs G —FATHO

2500

2000

10 20 30 40 50 60

(b) A3%90.8 MHz

(c) 391.0 MHz

2500

2000

1500F=

5 10 15 20 25 30



M HEE 2011,32(6)

Eﬁwq%*uﬁﬁ TC()Z

WD Z RO EF N S BORE T P A B 5

+ 1289 -

2500,

2000,

1500

1000

500

(d) A3%91.1 MHz

& 2

Fig. 2 2D and 3D graphs of experimental results in different conditions
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