CREECE A e G TR Vol. 23 No.1
2015 4F 1 H Optics and Precision Engineering Jan. 2015

XEHS 1004-924X(2015)01-0048-08
RITE T EIME T HTHIEN

LEFE,H 8N, E BLERM,AREZ
(1. PERFR BELAFRENRAR PERFR A ERGEEAELALHE,BRE BHL 710119;
2. KAEI AT B#¥K,.EH kK& 130022)

FEE P T 2T B BR S A 2 GATT S P S B B R T 1 9 3 B 7S (A A1 25 T 0B S RS0 BE Ak IR O R SRR T ik
IR T P B s (8] 4 25 T W OGS AR 2 AT T ALER R BE AR AR OB 3% 40 BER OGS 7 E W AT SRR 5
VIR R T2 2 O B 5 NR RS R Z e R . KRG IR & T stk B mahb 2= 1
WOCREAL S B 5, X R A FIEOEIE A HEER D 0. 173 cm ' @16 950 em LG S 500~700 nm., i JE .41 T EOE
(543.5 nm.632. 8 nm) ,Na 4] (589 nm.589. 6 nm) . Hg %I (576. 96 nm.579. 07 nm) ¢ I (¥ 5% 8% Bt 52 56 45 1, H & FOL g
17 ) BCR A TR B A 0,17 em ™' s il 42 Rl B v R FH = A VD Bk R, P ¥R T8 0 BF% R 0.39 em ™' . SEHRAE R 5 M
WA R, B RS & GOR Z 18] 1% R 26 R 506 o B il e X R EL/ A .

X 8 ORI ET I REL PO M S AT SR TT A

FESHES TH744, 1; TH744. 3 XEHRIZAD : A doi: 10, 3788/OPE. 20152301. 0048

Broad-band spatial heterodyne interferometric spectrometer
FENG Yu-tao'” , SUN Jian', LI Yong', WANG Shu-na’, BAI Qing-lan®

(1. Key Laboratory of Spectral Imaging Technology s Xi'an Institute of Optics and Precision Mechanics.,
Chinese Academy of Sciences, Xi'an 710119, China;
2. College of Science, Changchun University of Science and Technology » Changchun 130022, China)

% Corresponding author, E-mail: fytciom@opt. ac. cn

Abstract; The basic theory and design method of a broad-band spatial heterodyne interferometric
spectrometer was researched based on the multi-order diffraction of echelle grating. The
characteristics of the heterodyne interferometric spectrometer was described and the relationships
between the instrument performance parameters (such as spectral resolution, spectral range, signal-
to-noise ratio, field of view, and diffraction order) and the initial optical and electronic parameters
(such as echelle grating, field prism, imaging system and detector) were discussed. Then, an
experimental platform for the broad-band spatial heterodyne spectrometer was settled to demonstrate the

above discussions. The designed spectral resolution is 0. 173 em™ ' @16 950 cm ™!

, and the spectral range is
500 nm to 700 nm. The broad-band results were given with a laser source (543.5 nm, 632.8 nm), a

sodium lamb (589 nm, 589. 6 nm) and a mercury lamb (576. 96 nm.579. 07 nm). It shows that the
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average wavenumber sampling interval of recovered spectra is 0. 17 cm .

apodization is used in the process of spectral recovery, the measured spectral resolution is 0. 39 ecm™ .

1

When the triangle
1

The obtained results conform to theoretical results and the relationship among orders of recovered

spectrum accords with the theory results decided by grating function.

Key words: spatial heterodyne interferometric spectroscopy; echelle grating; multi-order diffraction; two

dimensional interferogram
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Fig. 3 Breadboard system of broad-band spatial heterodyne

spectrometer
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Fig.5 Two dimensional raw and preprocessed interferograms
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Fig. 6 Recovered two dimensional spectra
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Fig. 7 Recovered spectra of sodium lamp and mercury lamp
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