37 . 8

Vol 37.No. 8,pp2603-2609
2017 8 Spectroscopy and Spectral Analysis August, 2017
1,2 1% 1 1,2 1,2 1
b b b b b
1. s 130033
2. s 100049
s : 190~1 100 nm
, 200~800 nm ,
. TH741 : A DOI: 10. 3964/} issn. 1000-0593(2017)08-2603-07
s . 20
80 , 80
400~2 500 nm
s 5 90
b ’VI-‘ ’ b
. 1949 s NN
, Harrison ;
s N NIST, Newport,
. N . . . NASA
) s 1077 By
o s , 1990
el , 10"
, Newport \ s
Jobin-Yvon Hitachi R s
: 2016-05-04, : 2016-09-23
(2014YQ12035102)
. , 1991 . e-mail: shencyl991(@163. com
*

e-mail: jicheng cui@163, com



Fig 2 Schematic of detection system for echelle

diffraction efficiency and stray light

2604 37
, E Q. m
— £ Am 6
i 7 E W ©
, R > s B Qs om)
, m , E OV
A
1 ’
L1 . _E g{, m) o)
’ , . E A
, ( 100 g - 7 '
mm '), 1
( ) (50°~70°), ) ’(7)
. 1 .Y ’
Z N > 0 N
’ _E GmE QD po )
Z - ra ' B E O E 7
» d . ., ROV
: 0
Y : :
: a Diffracted beam
' Z L3
Fig 1 Structure diagram of the echelle ’ ’
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Fig 5 (a) Spot diagram of the front monochromator at 190 and 190. 2 nm; (b) Spot diagram of the front monochromator at 400
and 400, 2 nm; (c) Spot diagram of the front monochromator at 600 and 600. 2 nm; (d) Spot diagram of the front mono-
chromator at 1 100 and 1 100, 2 nm
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Fig 10 The schematic of detection system
for echelle stray light
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A Detection System Design of Echelle Diffraction Efficiency and Stray
Coefficient

SHEN Chun-yang'' *, CUI Ji-cheng'* , SUN Ci', WANG Wei'"?, CHEN Jianjun" ?, LI Xiao-tian'
1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract Echelle, which is highly appreciated due to its excellent properties in recent years, has the advantages of low groove
density, wide blaze angle, high diffraction grades, wide spectral range, high dispersion ratio, and high spectral resolution.
Diffraction efficiency and stray light coefficient which can express the quality of the echelle directly reflect the optical properties
of the echelle. Thus, accurate measuring of the diffraction efficiency and stray light coefficient is the precondition for grating
applications. Therefore, based on the diffraction theory of echelle, the paper creatively puts forward a thought of using one sys-
tem measuring echelle diffraction efficiency and stray light coefficient. The system introduces a double-rail structure, possessing
the advantages of simple and novel structure, multiple functions in one machine. Through theoretical analysis and calculation,
the structural parameters of the detection system are determined. The results indicate that the system can be used to measure
echelle diffraction efficiency with the spectral range from 190 to 1 100 nm, and the system can also be used to measure echelle
stray light with the spectral range from 200 to 800 nm, achieving the purpose for measurement of diffraction efficiency and stray

light in one system.
Keywords Echelle; Diffraction efficiency; Stray light; Optical design
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