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Study on beam uniformity for the coherent optical detection system

based on acousto-optic deflection

HE Ning, XIE Zhao-ling, GUO Qiu-shi

(School of Information and Communication, Guilin University of Electronic Technology , Guilin 541004 , China)

Abstract: For signal light spot based on the acousto — optic deflection with RF signal changing in the coherent optical

detection system , the relationship between spots structure and mixing efficiency is studied by using spots overlapping

physical model, effects of optical axis deviation,active photosensitive surface radius,and local oscillator energy match

are analyzed on coherent detection efficiency. The computer simulation and experiment test show that, using uniform

energy distribution spots as local oscillator, this is very helpful for coherent mixing efficiency improvement within a

certain range drift of signal light spot, when the signal light axis deviation is in the range —0. 5 ~0. 5Smm, the overlap-

ping efficiency declines only by less than 5%. Through study of energy distribution and spots structure, the basis ref-

erence for subsequent applications can be provided.

Key words ; acousto-optic deflection; coherent detection; beam uniformity; light spots overlapping; detection efficien-

cy; optical matching
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Fig. 1 Schematic of coherent optical detection based

RF

on the acousto — optic diffraction effect
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Fig. 2 Scheme of beam uniformity
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Fig. 3 Different spots structure overlapping with optical axis deviation
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Fig. 5 Image of coherent light beam arrive at photosensitive surface
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4.2 WHfETMIE

FRGUAE B 2 Ry 400 MHz, 47 554 100
MHz 770038, FH 7 FH 22 W D0 5 v 8000 48 1) B O
ey 1 i %) T i % 728 Al I TR, 48 %5 4 I 45 5
H, T 20 Ak B AR 5[] B SR FHATE 3 3008 b ' vl AR B
rRORURR A A R AT W R R e R S
LU PR ARGl I 7% 5 e e RO AR Ak i A ) — 3K
PEo QLT Fron, S8y 420 MHz I 6 H % 45 3%
N T5% F140% WG s A o H AT DL Bl G DG
BRI BRI, R et i 1 5 5 T R A Bl
Z B/, L2 23 5 E S T AR S i AR Ak
=2,

(a)n=75%

(b) 7=40%
7 ARG G 5 AR ] O 1) A0 &

Fig. 7 Different photoelectric conversion efficiency

corresponding spectrum



1354

5 RS AN

B4 %

5 & #

MO BEABE TG REIR B K, 204 1155
e B FIAR R G RE 1 X AH T TR IR A,
JEEARTOLE R R MR T — L H S
% o PG TG SR A R R O R A E B
PP B ARG ) E R L R I A G £R
AE , R RE & 201 1 ) B OL BEA F T LA T
Beo FESEBRIL T, AH T G CRGE 5 BRI 4 1
FEPES ORI AR RO 9 TR A 56, RO HL IR
25 A R8O G L AT U 2SR5 RN ARG 7
B, LI IR R AR AR BRI AR . AT ORI
FORTES (5 S A I BA RS, Aot
F1%9 24 [V P i R kA AR o 552 o 1o FH 8 SCHE R, 7
2 AR RGN, 2R & B I8 MR,
BT 5 Z AR E R e R 5, 5800 M A B LR

e, (AR ERE IR B R o
SE 30k :

[1] Wang Chunhui, Gao Long, Pang Yajun, et al. Experiment
investigation for relation between beam splitter coefficient
and signal-to-noise ratio of 2jum balanced coherent system
[J]. Acta Optica Sinica,2011,31(11) 1104002 - 1 ~
1104002 - 6. (in Chinese)

EHEE, f e, Ve, 55 A > REEAS 2pm -7 5
LERRARIERSWEL S AR 53 AR NS e =5 (1
2011,31(11) ;1104002 - 1 ~ 1104002 -6.

[2] Kamal K Das,Khan M Iftekharuddin. Heterodyne detec-
tion using Hexagonal Detector: Effects of beam profiles
and phase front misalignment [ C]. Proceedings of the
IEEE,1997 ,1:476 —478.

[3] Liang Qiaochuan,Wang Ying, Chen Peifeng, et al. Investi-
gation of spatial mismatch problems in laser heterodyne
detection[ J ]. Laser & Infrared,2011,41 (1) :43 - 50.
(in Chinese)

BRI, T, BRI EE, 5. WOBAN 22 4R v 1 23 1] 2%
Be @R gE [ J]. Mot 54046,2011,41(1) :43 -50.

(4]

(5]

(6]

(7]

(8]

(9]

[10]

Wang Qi, Wang Chunhui, Shang Tieliang. Heterodyne ef-
ficiency of coherent detection with Gaussian local — oscil-
lator and airy spot signal beam[ J]. Chinese Journal of La-
sers,2003,30 (Suppl) :183 —186. (in Chinese)

THEL, EARE, M ERG. w A RO 2 HLBEAE S OLM
TR 22 RGR [T ] 0, 2003, 30 (3 7)) -
183 —186.

Liu Hongzhan,Ji Yuefeng,Xu Nan, et al. Effect of ampli-
tude profile difference of signal and local oscillator wave
on heterodyne efficiency in the inter — satellite coherent
optical communication system [ J ]. Acta Optica Sinica,
2011,31(10) ;1006001 -1 ~ 1006001 - 6. (in Chinese)
X, LU, ViR , 5. 155 5 ARG IR 8 23 4 %
B AARTOGEAE RGRMWSCERZ W [ )], b4k,
2011,31(10) :1006001 -1 ~ 1006001 - 6.

Li Xiaona,He Ning,Deng Deying. Research on phenome-
non of intermodulation in detection of multi — frequency
signals based on acousto-optic deflection[ J]. Acta Optica
Sinica,2010,30(9) :2504 —2507. (in Chinese)

2R/ AT XSS POl G B 22 A0S [ I R
P[], Y6541k ,2010,30(9) ;2504 —2507.
DICKEY F M, HOLSWADE S C, et al. Laser beam sha-
ping[ J]. SPIE,2000,4095:1 - 216.

Gao Yuhan,An Zhiyong,Li Nana, et al. Optical design of
gaussian beam shaping [ J]. Optics and Precision Engi-
neering,2011,19(7) ;1464 — 1470. (in Chinese)
R AR B, A, . S ORI RGO
PP e K® TR ,2011,19(7) 11464 - 1470.
Chen Kai. The research and design of the system that
converting a Gaussian to a flattop beam[ D ]. Beijing : Bei-
jing University of Technology, 201111 - 22. (in Chi-
nese)

WREIL. o G AR IE 1 O ORI R GRS 5 38
FHID T Abst ALt Tl KA, 2011 011 - 22.

Pan Yisi. Laser beam shaping using aspheric optical sys-
tem[ D ]. Dalian; Dalian University of Technology,2010;
9 -29. (in Chinese)

R SRIFARBRIEDL Y R LB R AL [ D],
K% R T R#,2010:9 -29.



