B39 HI11LM Hr ot Vol. 39. No. 11
2012 4 11 A CHINESE JOURNAL OF LASERS November, 2012

o7 FH 4 S 2 Tl BRI AR B 355 A0 AR Dl 1% A3
y Ay

IR
(1 TE R R AR U S AT T B R E R KR, HAk KA 130033)
“ o Bk e ST AR B . B R 100049

FEE FE O R FH A B T Sl 4 B AR AT ST B R RS R BE AR 58 A AR ' AL A P R TR SROBOR M i L T BT
P B O FH AR, 58 A1 A5 18 S — 4> 522y ik At 1o T2 TB) RO AN o £ 1 7 — b o T 4 8 728 [ B ' A ) A i 5%
SN AR GTE A BT T vk B G R G AR R G2 A5 4 L SR 5 AR 4 B S 18] BB AL AR 22 J5U R L A Lstopt K1
B3 42 R D0 A B 4 5 4 25 /N B OCHME L 505 ) Zemax F0E 0 B R BEAT B S AL . 45 T TS L i
B0 K BRI 28 4h RO AL T AR B K B 17~ 21 nm, #1352 24007, 25 [ 2 HE o 0. 67, G4y B R Yy
0.00225 nm/pixel, K EE LN 2 mo TEIGIEIE BN 25 (8] 5 100 5 5638 J5 1) 59 349 5 AR A3 LA R Ak A3 4 S P I S 33 o
12 13 bR B H I A2 SR

KR ol USROG A 4 B AR 18] BE G s 38 22 R AL AL 5 1 58 A 5 Zemax 144

hESES 0434 XEktRiIRAS A doi: 10.3788/CJL201239.1116001

Design of Optical System for Solar Extreme-Ultraviolet Imaging
Spectrometer Using Holographic Varied Line Spacing Grating
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Abstract With the in-depth research in the physical process of solar activities, the demand for the performance of
solar extreme-ultraviolet imaging spectrometer is increasing. One important method of designing high-performance
sun extreme-ultraviolet imaging spectrometer is to use the holographic varied line spacing grating. The design
method is presented in this paper as follows. The initial optical structure of the system is designed firstly. Then the
grating whose aberration is small is calculated based on holographic varied line spacing grating’s optical path
difference theory and universal global optimization of 1stopt software. The entire system is modeled and optimized
with optical design software Zemax finally. A design example is given with the working band of 17~21 nm, the field
of view of 2400”, the spatial resolution of 0.6", the spectral resolution of 0.00225 nm/pixel, and the length of about
2 m. In the spectral range, the root mean square radii in spatial direction and spectral direction and the modulation
transfer function in the cutoff frequency range all satisfy the requirement.
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Fig. 1 Optical structure of SEUIS spectral system
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Fig. 2 Schematic diagram of an aspheric wavefront

recording system
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Table 1 Detailed structural parameters of SEUIS

Structural Parameter value
Spatial resolution /(") 0.6
Spectral resolution /(nm « pixel ') 0. 00225
Entrance aperture /mm 120
Telescope focal length /mm 1237. 589
Telescope decenter /mm 140
Plate scale /[;Lm/(”)] 6
Slit size /pm 3.6X11060
Slit resolution /(") 0.6
Grating incidence angle /(%) 3
Grating entrance arm /mm 720. 00
Grating exit arm /mm 2000. 00
Grating constant /nm 500

Kl 3 SEUIS Jt2= R g i A
Fig. 3 SEUIS optical system layout
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Table 2 Detailed parameters of holographic grating

Parameter a /mm b /mm ¢ /mm pe/mm pp/mm gc/mm
Before optimization 1300. 125 1175. 391 1173.976 327.915 498. 905 324. 649
After optimization 1345.617 1192. 705 1194. 105 334.232 443,783 316. 777

Parameters gp/mm R¢/mm R, /mm /() /()

Before optimization 431. 318 —2499. 133 —500. 009 66. 864 52.901
After optimization 401. 660 2534.947 569. 025 65.641 52.508
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Fig. 4 Schematic diagram of varied line spacing grating’s recording optical system
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