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Abstract: An echelle spectrometer with a new optical path based on a Digital Micro Device (DMD)was
proposed and a new spectrum receiving method was used to reduce the cost of the grating spectrograph
and the complexity of data processing. The DMD with single wavelength getting function and an one-
dimensional photomultiplier (PMT) were combined to receive spectral information of the echelle spec-
trometer. By which, the cost of the instrument was reduced and the spectral restore algorithm for the
echelle spectrometer and the scan driving algorithm for the DMD were integrated to improve algorithm

efficiency. Because the fill factor of CCD is lower than that of DMD, this kind of echelle spectrometer
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should be giving a higher imaging quality and higher imaging energy. According to the characteristics
of the echelle spectrometer and the limited range of selected optical materials, the multi-optimization
method was employed to design the optical path structure parameters of the echelle spectrometers such
as quasi-direct mirror, echelle grating, prism and focusing mirror. Moreover, the Czerny-TurnerC-T
structure was added into the system to correct the asymmetric aberration and three correction lenses
was used to correct the spherical aberration astigmatism. Finally, the resolution of the designed spec-
trometer system has reached 0. 01 nm and the system imaging energy in one pixel can be 70%.
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Fig. 1 Optical structure of echelle spectrometer

2.1 FHEESSEME T
YES FEBOT A, B 6 G i 20 2k % B o
54.5 g/mm, NHE MR 46. 6°, 3 BER AT 1K 2 000~
15 000, ARy (kA7 5565 A SO E & L 8 e
B EOT ) DL — 5 R A6 5 ek &
e FO TR . A TAETEHE littrow 48 F
T 2 G AR
d(sin i+sin 0)cos w= mA, (D
Forpa i S JEHE A ST A, d SR SRR, 0 D e AT
SR m RATH R o R G A A S A
A . BRI RS A I AL B 190
~600 nm, P, 2% WK 5 53k B 189. 43,
190. 12,242, 05,587, 44,594. 11,600. 94 nm #1F
Wit X822 K Ry 19 A 5 ek m] il =X (D
TS, 35k 138,138,108,44,44,44,
FEUE Littrow 244, i= 0, f1 (O 10 2 .
df_ 2tan 0
dx A
JEHI I £ R S5 B FEHT A fA
A, PRI A AT 5 A 0y b BB G 2 A R
R EELRE J . a2 T S TR K Ak Y £
AiB AN [ DA bR o FE R . T DL LB Ay
PERMH S PR A G, B .
R

(2)

_ A
N mN, (3)

Hob: ROVHEGE T HER  m WS 90K, N oLl
ZNEH . A AT GLUCT AR T B R LR A
R e A9 73 BER
2.2 #\EiEIt

N TR E SR RO T R

BAE s Loy, Bia RN,
_,dn
R—td)\, (4)

Horb, e il BN L gL T
T LT BE 2 25, O T 48 38 S0y [l i 4
BER R L TR Z2 Ik & ad b B 10 7 U
{H . FESEBRAE BT, e 5 A 55 B 43 B 3 0 /N T 3
WP, PR bR B AR O R )t T R Y
Y R B 28 3 v B A D' Ml €2 80 )™ o 2 1Y) 45 )
G 431 HAAHURE 1 6 3 A 3% B 2 B R OF
TCREMm , AE T B R G A 4y
B 2Ly o BB A Y S BERE D D
2.3 HFRUIRESGIEIT

DMD 2 — B Bl 50 fb 45 1 9 — 4 il s 5 B
MES s F . I b 04 el B S5 B B 91 4 T Tl — s
R B — O S BE T  1  Bl e AT A AR X
gy m b sr e s, B, A — A B S B AT
BAE—AMEIT, R B8 H Bl 2 3 R B R R
%, WoR T PR . RO U R G TR
WE 2 fros. o, BA RO 5 85 A ae ah 37 T AR
JFHA R 3 AN EE(+12°,0°, —12°), M gt
BEREEEE 12°0F, DMD H“IF7 &, R 4k % i
5 B8 B AT G AR R R N 5 B2 M U
GBI EE S — 12°8), B DMD | #8915 5
BEAb T VA 4 A WY el R S B RS I e 2k
TCIE BRI 25 208 24 1 DMD B, J 59 8% e 7%
F0°, W25, it DMD | (4 i3 5 B %) ik T
RIRARZS A 2 F

Focal
mirror

Incident END

light

Kl 2 B MRS TAE R B
Fig. 2 Schematic of Digital Micromirror Device(DMD)
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Fig. 3 Distribution of reference wavelength in DMD
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Tab.1 Parameters of echelle spectrometer
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Fig. 5 Aberration curves in full-wave band
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