23 % 12 e A TR Vol.23  No. 12
2015 4E 12 H Optics and Precision Engineering Dec. 2015

XEHES 1004-924X(2015)12-3295-08

St - T 5 AT 2 2 8] 5 2 S A

Jﬁn%# 1*’$%%12’/§%/u\ ,EQH‘%AI,E %1’29$H)%%1
FENER KALFRENRES WERL N, T4 K& 130033;
2. PEBZK AF,HE 101408)

TEE 50 a3 A] A1 22 6 3% B AR D i35 98 VA4 (10 nm 2240 1l 24 0 7 906 T [ 0, 488 1 7 — Al ol M- Th 45 285 440 17
AR A H A 226 ISR G . % RGN A5 58 1 XCF- T G 2 (R A1 22 06 1% A0 (9 — Bl il 7 5% L 1k 55 — Bl
T 2 20 B T 8 S 254 5 0 o E A DM ) 45 I 3 Bt R B ) R 5 o Y TR R o /N DRV A DA 5 TR R
PO NTTHA R T AXES 10 R . #8 4 T JRUAE AILIE  HpE BB AT T S0 50 0F . 45 SR B L 3 (328 1 ol 3 v
IKFN T 100 nm A4 A BERAR T 0. 29 nm, iﬂ%%ﬁ K4 167 BRL %Wﬁ%ﬂ'f'ﬁxﬁr1&vﬂ}?%ﬂlﬂ’%g S, 53 Ah, 3 O B
M 5 1046 YR ORS00 it 55 T B L 38 T 3 — 20 R 0 U B Y L B RGOS R

X B W RS ERERRIRBEINERER; ;’mlu,mimlf\f)%%— Je M & A - A A

hE 2SS . TH744. 1; TH744. 3 XEEARIRED ;A doi:10. 3788/OPE. 20152312, 3295

Tunable spatial heterodyne spectroscopy with grating-mirror structure
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Abstract: As Spatial Heterodyne Spectroscopy (SHS) technology has a narrower spectral bandpass
(about 10 nm) and its applications are restricted generally, this paper proposes a tunable SHS with a
grating-mirror structure to widen the application ranges of the spectrometer. The tunable structure in
the spectrometer is implemented by taking a plane mirror to replace a grating in the traditional double
grating SHS system, meanwhile allowing another grating to rotate. It switches measuring band to
broaden measurement range and applies a small pitching angle on the plane mirror to ensure the mono-
dromy of the recover spectra, by which the application ranges of the spectroscopy are expanded. A
prototype is established to verify the feasibility of the proposed SHS. The experiment result shows
that the designed SHS has the bandpass range up to about 100 nm and its spectral resolution is better
than 0. 29 nm. The spectrometer has a simple structure and its grating production and spectral reduc-

tion are easy to be implemented. Moreover, by increasing the rotated times of the grating and introdu-
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cing methods to eliminate stray light etc, it will expand the its bandpass farther and improve the spec-

tral resolution.

Key words: spatial heterodyne spectroscopy; broadband bandpass spectroscopy; spectrometer; high

spectral resolution; grating dispersion; grating-mirror structure

1 35 7

25 [A] b 22 G5 B S — P 2 i) fe L A
JETE B, JEER AN SRF 0 v K 3 A i
B [#] 5 - T 5 48 i 7 RO, A SO 2 1 A R
J& A L, (B B RO R AR S 8] BB T
W, T 0 1R b TR g R T Ak B S () A
Ry U BT RV, R T VB A% Sk AT A L i e D
ARBCA GHE O E B . A 1991 4F J. Har-
lander %5 Al ) 25 8] 4F 22 96 3% {X (Spatial Het-
erodyne Spectrometer, SHS) S B #EAL Ji5 L 45 1]
AP CTE B RGBT R EUR R . 38 EUR) 2 ] Ah
LG AR AT T R Je A R
TR AR e 8 B R SR K IR 2 ] A 25 0
M ZR G50 H X R ASARRSEA T T8, e,
HRE B L ROEHLET T 2006 4EF 2010 4F4) 51 il
Tl WOERE LA SHS, H Tl 2 R i 4
Ak B K K He EEP YT, 2014 4E, Igor B. Gornush-
kin 55 N UK A3 ) A1 22 56 58 R I 210k
P E OGS AR (LIBS) f1, §7 K T a5 ] 4h 256
TEH AR S . SHS (18£8 I0 % 3% v Rl ke
TR A B e A0 1) e e 25 R AR G2 i) SHS
(IR L /N 10 nm ™, 3 B K M 2 T E
PRI GE 7 A TS . O, OF R BE i Br SHS
) AT 1 ok Ay 32 40 B 17 A

[ AR B 98 0 Br SHS EZAG R 3 o 42
25 0 2R B M S AR A 4 g S
IR AR T R DA R DI Bl P A 2 TR L B R
TR, I G VTS R R R b R
L= A O B S5 K 0 45 A8 58 i e e S S A AR
KW RS Littrow P, DLSE I & 3 B 1Y
J& 9, KA Davis K278 3 B B i % it K=
(NASA) 1 % Bl B @ T T Coudé Auxiliary
Telescopy (CAT) B it 85 1) 4 Jx 45 #4) X 5[] 4 22
FETEALST . e A A 2 A R A5 R B B By
b YA 8 4% G2 1 ~F T G Al R R 22 A A )
W R % T W, BA R T B A —

A Littrow A< H— >0 638 0 [ L i i 5 22
T8 BUATT 5 Rk K ip B, ) [) B S B B I B R
BN TG B 5 U A S 0 8 [ Rk 2
R 7 20 Ah B B e =X SHS! L BE T
G [ YRR B AR i SRR TEAL A AT L
Yy S5 AT E VEBUE R0, 38 Wisconsin K%
Y32 B A AE JT R b B 6 O M =X 5E Dk BE SHIS
(Mark1, Mark2) iR il ™), 32 22 T 92 56 = KAk
PR 5E LR B e Stoughton [A] 45 48 4 h
O E = BB, fEE A, R R T
B IEHL T A HEAT 7 T A 5 TAED . Rk
F B SHS X A0 M B2 R &, I A X AR TN '
A % o X B R e B B G M ) A A DX S A
ZVRIHL KT BE R MW . 55 Ab, B B Ol =X
SHS ) TAE 532 5 b By B S G i A
A0 56 PR B 1Y 3 B R e MU L i TR A DBk
HEBERIR

ARSCHR Y T — PO E-F B2 ALl 985X SHS,
A% G i BCF- DG S SHS rh— HOG Mg i~
i ik —BOUME AT e e N — AT R S
108 3 TR A U045 G A R T R B L, R T I e Y
Xof - TE 5t Jam 680/ N ORFAVD 7y LA O 335 141 38 it i B
P o AR AL BT BRI ) 1 X JRE I 3 P D
B T R B R v B SHS,

2 Bow s E b Bt

2.1 FESMEXIGMEE
fE4E ) SHS 25 a0 1 Frs . et & I
M 0. S ASE N Littrow K A GO 7 %
o0 s 00 =1/A) B, 238 WG S /5t 5606 55 )l
MHE AT, A 22 8, e T3 &80, nE
27 . BAHEHRAE Littrow K ACGH B
BN os0=1/ 0 W, Z AT I IS 1485 J7 01 5 565
A — /NI S v, B EHE A AR R
o(sin O, +sin(O.E=V)=m/d , (D
Korped R B m AT R, — 1 G,
PIOCHAT S5 0 s e 2 5 4y AR S5 I f ok 27



%12 1 B3 A 4%, 25 M- A B0 m] I8 28 a3 ) b 22 56 3% AL 3297
11 1 1

So= = ————, (4)

NI T 2AU  4Wsin 0,

- N 6 ) o
7 : : / : \ R=Z=2W+ —. (5)
Il ’ T\ Mt (O FT LT L SHS 949 31 fE 1 B0k T
68 43 BEAS S, 55T P G 4 HERE 1 2

[ ——

T OEBESA

T mwmm
B 1 2 (140 22 35 050 45 g J5 2
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