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Figure 1 (Color online) The Skylab space station (a) and the Hinode
satellite (b).
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Table 1 The optical system parameters of Ha solar space telescope
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Figure 2 (Color online) The structure diagram of the grating
spectrometer scanning mirror system.
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Figure 3 (Color online) The structure diagram of front optical system.
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Figure 4 (Color online) The structural diagram of star-watching
subsystem.
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Table 2 The caliber table of star-watching subsystem

BRI 4% (mm)
B 180
W 30x31
=0 82x82
TR 24x24

,,,,,,,,,, Diffraction limit
%(0.000,0.340) DEG

>Y<(70.17.0.34o) DEG
~ =¥ (-0.34,0.340) DEG

Wavelength
656.3 nm

Modulation
o
(5.

o
~

0.2 = x
Y

0.1

" 22 33 44 56 67 78 89 100 i
Spatial frequency (cycles/mm)

Bl 5 (RO )R T R G KIMTE 25
Figure 5 (Color online) The MTF graph of the star-watching
subsystem.
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Figure 6 (Color online) The point graph of the star-watching
subsystem.
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Figure 7 (Color online) The structure diagram of the grating
spectrometer.
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Table 3 The parameters of solar Ha space telescope
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Figure 8 (Color online) The sketch map of the filter window.
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Figure 9 (Color online) The MTF graph of the grating spectrometer.
(a) 658.8-nm wavelength; (b) 656.3-nm wavelength; (c) 653.8-nm

wavelength.
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Figure 10 (Color online) The point graph of the grating spectrometer.
(a) 658.8-nm wavelength; (b) 656.3-nm wavelength; (c¢) 653.8-nm
wavelength.
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Figure 11 (Color online) The MTF graph of the solar Ha space
telescope. (a) 657.3-nm wavelength; (b) 656.3-nm wavelength; (c)
655.3-nm wavelength.
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Figure 12 (Color online) The MTF graph of the solar Ha space
telescope. (a) 657.3-nm wavelength; (b) 656.3-nm wavelength; (c)
655.3-nm wavelength.
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Optical design of solar Ha space telescope

MA RuiZhe', WANG ChunLiang', CHEN ChangZheng’, CHEN Zhe” & JIA Yan'

' National Demonstration Center for Experimental Physics Education, Northeast Normal University, Changchun 130024, China;
2 Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China

Solar Ha is an important spectral line widely used to observe many solar phenomena, such as flares and filaments. The
development of solar Ha space spectrometer is an urgent need in China. The solar Ha space spectrometer is composed of
a front optical system (star-watching subsystem), a Czerny-Turner structure spectrometer, a scanning mirror system and
an incident window. The focal length of the solar Ha space telescope is designed to be 1820 mm and the aperture of the
solar Ha space telescope is 180 mm. The analysis shows that the pixel resolution of 0.523"” can be achieved by using the
detector with the pixel size of 4.6 um, and the rectangular field of view of 40'x40" can be covered. According to the
requirement of the target, in order to realize the central wavelength (+1) in the Ha band, a half-width spectrum (FWHM)
of 0.15 is designed, and the working band is 6462.81-6662.81 A.

optical design, off-axis three mirror system, Czerny-Turner, grating spectrometer
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