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A Near-Infrared Spectrometer Based on an Integrated Optical AOTF
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Abstract A near-infrared spectrometer based on an integrated optical acousto-optic tunable filter (IAOTF) is
constructed. In this paper, the characteristic equation and resolution of this kind of spectrometer is first theoretically
analyzed, and then the coupling light of three distributed feedback (DFB) lasers centered at different wavelengths,
is used as the light source and the emitting spectrum is achieved. At last, data recovery is done with Fourier
deconvolution method to improve the resolution of the spectrometer to 0. 6 nm.
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Fig. 1 Basic structure diagram of collinear IAOTF
1, 5: acoustical absorbers; 2: interdigital transducer; 3.

acoustical waveguide; 4. optical waveguide; 6: TE pass polarizer
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Fig. 2 Spectral point spread function of the IAOTF
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Fig. 3 Schematic diagram of the experimental setup
for IAOTF spectrometer ’
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Fig.4 (a) DFBs emitting spectrum measured by IAOTF spectrometer; (b) DFBs emitting spectrum measured

by grating spectrometer; (c¢) Fourier deconvolved emitting IAOTF spectrum of DFBs
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Fig. 5 Basic structure diagram of quasi-collinear IAOTF
’ . .

’ m(A)
()

+oo

p(A)

m) = [ r@pQ—a)da, = r() * p() (7)

A<<0 : P
<0 r(Q) =0, M().R(S P
m) () pQ) :
+oo
M) = [ mQexp(— i2nfl)da
+oco
R = [ rQ)exp(—i2nfa)da
Foo
P = | pQexp(—i2nfa)da
[7] o
M(f) = RCf) X P(f)
(1) ,
S M
RO = 5ep
. 4(c)

s A

(8)

9

(10)

an

12

0.6 nm;

o

M. Hiihne. U. Eschenauer, H. W. Siesler.
selected applications of an acousto-optic tunable filter near-
infrared spectrometer [ J]. Applied Spectroscopy, 1995, 49(2) .
177~180

A. Norman

Performance and

Stephen A. Dyer, Robert M.
Hammaker ez al.. A hadamard-multiplexed spectrometer based
on an acousto-optic tunable filter [J]. IEEE Transaction on
Instrumentation and Measurement , 1996, 45(2) :394~398
David P. Baldwin, Daniel S. Zamzow, Apthur P. D’ Silva.
High-resolution spectroscopy using an acousto-optic tunable filter
and a fiber-optic Fabry-Perot interferometer [ J |. Applied
Spectroscopy, 1996, 50(4):498~503

Xue Ting, Qi Fang, Hu Hongzhang et al.. Development of

Mortensen,

integrated optical acoustooptic tunable wavelength filter [ J].
Acta Optica Sinica ,» 2000, 20(8):1095~1099
[Il. , 2000, 20(8):1095~1099

Hu Hongzhang, Ling Shide. Principle of Applied Optics [ M].
Beijing: Mechanical Industry Publishing House, 1993

s . [M]. : s
1993
H. Z. Hu, H. Y. Lin. J. S. Yanget al.. An integrated quasi-
collinear coupled acoustooptical mode converter [ J]. Opt.
Commun. , 2002, 208(1~3).79~83
E. O. Brigham. The Fast Fourier Transform [ M]. Shanghai:
Shanghai Science and Technology Publishing House, 1979
E. O. M.

,1979

D. A. Smith, J. J. Johnson, B. L. Heffner et al.. Two-stage
integrated-optic acoustically tunable optical filter with enhanced
sidelobe suppression [ J]. Electron. Lett., 1989, 25(6):398 ~
399
F. Tian, Ch. Harizi,
independent integrated optical, acoustically tunable double-stage
wavelength filter in LiNbO;[J]. J. Lightwave Technol. ., 1994,
12(7):1192~1197

H. Herrmann e al.. Polarization-



