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Table 1 Performance parameters comparison with EIS

Imaging spectrometer SEIS EIS
Field of view 1228"X2 400" 512" 480"
Spatial resoluti
patial reso u' 1onj 0.8 Lo
(arc second * pixel™!)
Spectral resolution/
o 0. 002 0 ~0.002 2
(nm « pixel ')
Total length/m <2.5 3.0
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Table 2 Detailed configuration parameters

after optimization

Entrance Telescope _
68 mm 1 598. 55 mm
aperture EFFL
M, radius 75.002 mm M, radius 30. 876 mm
M, to M, to
. 22.425 mm . 636.474 mm
M, distance slit distance
M, conic
M, decenter 279.910 mm —1.099
constant
7. 75 Mm/ . . N
Plate scales Slit size/pm’ 6.2X9 523
arc sec
Grating L.
. R Grating
incidence 5.268 868. 00 mm
entrance arm
angle
Grating _
) 1 400. 00 mm d, —2.667 7e-005
ex1it arm
d, —2.886 2e-007 d; 1.766 4e-010
Grating Grating radius
. 1 067.352 9 mm . 1 074.375 1 mm
radius of rotating
Spectral ~ 0.001 98 nm Spatial
pectre 98 nm/ AT 0 81 228 "
resolution pixel resolution
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Fig. 2 Telescope system's effective area versus

wavelength
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Fig. 3 RMS radius of telescope system versus wavelength
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Design and Analysis of Optical System for Solar Extreme-ultraviolet
Imaging Spectrometer

LIU Zhuang"?, GONG Yan'
(1 State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A kind of optical system of solar extreme ultraviolet imaging spectrometer is designed aiming at
solar extreme ultraviolet imaging spectrometer’' s application objective and working environment. The
optical system consists of a telescope, a scanning mirror, a slit, a grating and a detector. Wolter type [
configuration is chosen for the telescope, light enter the system by grazing incident, so it has wide working
band, and is highly stable, practicable to withstand the rigors of space-flight. A plane mirror is chosen for
scanning mirror, so the imaging quality would not change with scanning angle. A toroidal varied-line-space
grating which is 3 600 lines/mm is chosen for dispersion. Compared with toroidal uniform-line-space
grating, it superiors in imaging quality, spectral resolution and shortening system length. The working
band of the optical system is 17. 0 ~21. 0 nm which could meet the probe of the quiet corona in the
temperature region 5. 8<Clog T<C6. 3. The field of view is 1228" X 0. 8", the spatial resolution is 0. 8 arc
sec/pixel, the spectral resolution is about 0. 001 98 nm/pixel, the total length is under 2. 5 m. The
telescope system's effective area is calculated, and the telescope’s imaging quality and real field of view are
given. The imaging quality of whole system, the smile and keystone of grating can satisfy the application
demand.

Key words: Optical design; Imaging spectrometer; EUV; Wolter type Il configuration; Toroidal varied-

line-space grating



