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Study on Characteristics of Acousto-optic Tunable Filter Optical System

LI Qing-bo, XU Ke-xin, NI Yong, JIANG Cheng-zhi

(State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072, China)

Abstract The characteristics of an acousto-optic tunable filter and its optical system are investigated. The effective
solutions to improve the purity of the diffracted light in this optical system are put forward. The orthogonal
polarizing method, and the combined modulation method of optics and electronics are discussed. The measurement
results of several optical improvement methods are compared with that of FT-IR through the near-infrared spectral
measurement of water. The results show that both methods can effectively reject the inference of zero order light.
But the orthogonal polarizing method does at the expense of the utilization ratio of light. The combined modulation
method can increase spectral resolution and signal-to-noise ratio of this optical system, while not decrease the
utilization ratio of light.
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TN o ST AUBR Bl A AR5 AT SO O BB TR A SR R
¥k 0.999, W, AOTF 7£ 45~90 MHz Z [a] £
HEERE . HSHL SN HEAETSEE THE
WRE LA R BN . — MBS Sobn e &%l
LARGEH TIEMZL R

y(em™) = 102. 66 X f(MHz) 4+377.65 (2)
v AL em ™ S B AR SO O B f O EL MHz
R RIS AR . XA AT B AR TR AL
P B LS AOTF B9 6% .
2.2 AOTF BT830

Sk 3 Bn f T &% B R R AT B K AT S
BRI E . 68 R 9 AT VR AR DL A5 8
FER O 1 E . 7EIK 3 T R E 2 M IE LT SR
AOTF #y 5% 45 5K 2 43 22, AT A . BT
AOTF 7E[A]— 3K 3 53 2 F 7= A4 i 1E 540 5 Ot 5
TSR LK A E S, BT ROGLIE
2 WA L Y B 4> B A B MR i e, 7R
AOTF gihnfm 3% Fr » 2 B W 9= 06 A 5, 80 2 /Y



43

FRI F: FOLAREFIELE L R LRI R

331

FHOOEENAE 4 PFrm. B TREEMRKICAL,
R L 5 i e R P U, B e S TR A T X O 4R 3T A4
BGREME . RIEAE 4 BRERIEE AT E H AOTF
KA ST F O 5 A 56 Z (8] B9 E i 5% &, AT
TERB A& PR T SRl (B 5) . "L, 15
SRR — BB K AR AL T A BT R ] 38 7E 3000 ~
506 218, £ AOTF #7F o 0 B A< A7 58 2 3 8¢

=}
H) o

-1st

polarizer order optical
mask
lamp
AOTH ,
; +1 st
diaphragm order
RE-synth RT zero order  optical mask
E] driver optical fiber
. FT-IR bundle

B 3 AOTF f7 5F %05 I &t
Fig. 3 Schematic diagram of experiment setup for

diffraction efficiency of AOTF

7.84
7.00
6.00
5.00 &
84.00
3.00
2.00
1.00 7 N
s ] 0 T T J T T
50004500 10000 9000 8000 7000 6000
Wavenumber/cm’'

E 4 FRESHEIFRT AOTF ZHOLERILHE
Fig.4 Spectrum of zero order light for constant

RF power at different RF driving frequency

3 &% AOTF )t R G Aot ik 4l
BE W5
AOTF 43 ¥ 62 R4 £ B I, EH AL

AOTF, Bt &5, e FM M. BT AOTF J6i%
W EAGEFHERL) FOCEER, Bty RS

50
45
40
35
30
25
20
15

10
4500

Diffraction efficiency /%

5500 6500 7500

Wavenumber /cm’™

B 5 AOTF KIfTIH R il £k

Fig.5 Curve of diffraction efficiency

9500

R B BT AR R R, (B 32 A B AT 2278 4R B9 BR il
(RREITE) , At B AOTF A4 )6 AR M 52 3L 47
Jt. St AOTF f ik, 7 A5 117 5 o't 59 s 37 /3 1R
INAE G HiBERNFER T ESE . MEANER
S FAE SOt E A R W OB PR IR B R B
Mg, BHik AOTF RS 2% A
A2 R FT B b R = AT 5 OB O U B R R, IR R
RGHIICTE 3 B I FCTEF R L .
3.1 EXNRiRE

BT AOTF #7759 06 5 A 59 06 B A R Ik 77 )
TEAT YRR 5 AT AR TF 38 U 4R 125 0k TH BR ZF O .
Sek AR B 2RO AR IR B R . & AOTF mOBAE
RJE R oIR S & 4 90 %%, I K £/ A
JEE A %% 5 T Wl 2 Bl B DR e 4% 14 B G BE AR & AR R
fiRREBARAERE. FHi, & AOTF J5in—4
o &% 18, 6k 7 7] 5 R W T ARG R AH R B, 1R AR
)4 P RS AT SR RT DT . B 6 R A IESS M
AR L TEBRFHC A RRXT LB . B ] I, R
Ry R G A RHIE R T EEOCHEG #H AL, 12
BT OCRE R B AMER L EAER 1 AT
& DA ATT 5 6 1Y D't 5 R SE BLAY , BEAIR T OB BE A A
2, FWWTESF ORI 56 , B T8 B 368w
R %, kBN ERENFERIL.
3.2 XBESWRANMBARE

XFF AOTF, o] L il i 2k 22 3K 31 {5 5 1 T 3 5k
% B RIAT S EOE R A ROCR A X — R, T

1 TAXBRETHASILAPHLES(HEHTRAMPLEMNELR)
Table 1 Light energy coupling into optical fibers under different optical system conditions (measured by FT-IR)

Conditon of AOTF optical system Zero order light energy/a. u. Diffracted light energy/a. u. SNR
Not adopting orthogonal polarizing method 43 407 9.5:1
Adopting this method 1 186 186:1
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Fig. 6 Effect of rejecting zero order light with orthogonal polarizing method

(a) adopting this method; (b) not adopting this method
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