§20% 1 e M TR Vol.29 No. 1
2021 41 A Optics and Precision Engineering Jan. 2021

XEHS 1004-924X(2021)01-0045-09

B B I B 5 4 I R O A S S A 3 208 9

it

AL H RV, k46 BEEL IRAL, R B HTRS TN’
(L.PE#ZERE KELFBEEIRE WEF X BT, 4 K& 130033;
2. kEKk A mAREAARAT, FH K& 130102;
.KAEMEIMRERBEARAE, FH K& 130102)

TEE O TS B o PR A L P BB O S R G BRI T — RIOG B EE AT, O B R R 52 A0 Dk
BERAT ROGR I 5 v 64T T P58 BB . 2GR 45 My 45 & 1 Littrow 454 5 C-T 45 F i 3 A 3IE T (4 BOG I B 45 i i 5
BRI ARG H AR A BOG . ZEAA BRSBTS SR 2 TAIE MO0 AE T 2R S T BB GG AL O AR A i 2
B WA BRE B A B AR R R S5 A SO A E TR 2 B T OIS MR . fE BRI S AN Ik BRI
B £ P 7 SR BEAT RS A3 AT B IE TR O R R ATE . Fe AR 160~1 000 nm Y AR T8 % B IE FBL L R G BE Y RMS {H
PEF 12,1 pm, 78 257. 61 nm &k A5G35 2 BER A8 T 0. 009 nm , 896 5l T8 58335 B L 43 PR I 2R 40 i (o0 e R o
kB ORI PR ARG R R B H R

FES %S :0433; TH744. 1 XEkFRIZAD A doi: 10. 37188/0OPE. 20212901. 0045

Optical design of echelle spectrometer with ultra-wide wavelength
range and high resolution

SUN Ci', YANG Jin"", ZHU Ji-wei’, MA Ting-ting’, FENG Shu-long', SONG Nan',
GUO Xue-giang®, GUO Han-zhou'’

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,
Changchun 130033, China;
2. Changchun SPKTRM Optronics Co. Ltd., Changchun 130102, China;
3. Changchun Guoke Medical Engineering Technology Development Co. Ltd.,
Changchun 130102, China)
* Corresponding author, E-mail: yang jin1988@163. com

Abstract: In order to realize the echelle spectrometer system with ultra-wide wavelength range and high
resolution, an optical path structure design was proposed, and the detection method of deep ultraviolet
lights was studied and verified. Frist, the optical structure combined the advantages of quasi-littrow struc-
ture and C-T structure, so as to ensure the dispersing path has the characteristics of high diffraction efficien-

cy and the stray light was well suppressed. In the limited range of optional materials, the multi-optimization
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method was employed to design the optical parameters. In order to correct the aberration and improve the

spectral resolution, a correction structure composed of spherical and cylindrical lenses was added. Final-

ly, a solution to the detection of deep ultraviolet lights was proposed, and the feasibility of the scheme

was verified by finite element analysis. The final design results indicates that in the wavelength range of

160-1 000 nm, the imaging spot RMS value is better than 12. 1 pm, the spectral resolution of 257. 61 nm

is better than 0. 009 nm. It can meet the dispersion demand of ultra-wide wavelength range and high resolu-

tion detection system.
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Fig.1 Working principle of echelle spectrometer

3 RE M

3.1 &IHEXR

w8 D A O 35 A 22 B T Ol B A T A
P, 2 65 0 i R A% O BT . 3G A
I 78 2 28 0 2 i T R S A L B i Ry
W b S M I 3 AN L2 B e B L i A B R
o AN, Ol TR R L A T R R
B0 A A BT LA R G 4 A T )
WK IS, 58 B4 15 BesUR B i /9
LA .

IHG I A8 G M D' 95 A % 2 W ] D 1) Sy
TR A AR G YR A A LR
s EE MM OCE S, CLAE B RRIE 3 28 07 B XA
R A BT SR IR 1B

BEXT b B A G AL 5 AR A B T AR
PURR A, H o 6 2 B 583 B M s o B R B
SR, O RAT R TR B /& T B Y S12101 T
45 CCD(Charged Coupled Device)its /-, 4 & 2
s, HAERE S EUL 3 2.0 Ik, G BE 454 2 808
T LA 5 B T RS AR TT R /N AR

1 BB R B K

Tab.1 Parameters of echelle spectrometer
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Tab.3 Parameters of echelle spectrometer
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