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Fig.1 The structure diagram for HXI instrument. From left to right: collimator, calorimeter, and electric

control box.
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Fig.2 The schematic diagram of modulation imaging for the HXI detector
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Fig.3 The transmittance of the HXI ideal collimator grid. The red and blue lines represent the

transmittances of the cosine and sine collimators with the change of incident angle, respectively.
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Table 1 Grid configuration for the HXI original design

Grid index 1 2 3 4 5 6 7 8 9 10

Pitch/pm 36 48 66 88 120 160 218 294 398 800
Spatial resolution/”” 3.1 4.1 57 7.6 103 13.8 187 253 342 68.8
Grid numbers 3x2 5x2 5x2 5H5x2 Hx2 Hx2 5x2 5H5x2 5Hx2 3x2
18 0 18 0 18 0 18 0 18 0
90 36 54 36 54 36 54 36 54 72
Placement angle/° 162 72 90 72 90 72 90 72 90 144
108 126 108 126 108 126 108 126
144 162 144 162 144 162 144 162
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Table 2 HXI grid configuration for the present design

Grid index 1 2 3 4 5 6 7 8 9 10
Pitch/pm 36 52 76 108 156 224 344 524 800 1224
Spatial resolution/” 3.1 4.5 65 9.3 13.4 193 29.6 450 68.8 105.2
Grid numbers 4x2 5x2 B5x2 b5x2 BHx2 5Hx2 5Hx2 5Hx2 3x2 2x24+1x3?

20 0 27 18 9 0 18 0 18 48

65 36 63 54 45 36 54 36 78 108
Placement angle/° 110 72 99 90 81 72 90 72 138 168

155 108 135 126 117 108 126 108

144 171 162 153 144 162 144

# One of grid placement contains three sub-collimators with a phase difference of 120°
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Fig.4  Comparison of the pr distribution under different grid configuration models
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Fig.5 The pv distribution, PSF, and the intensity evolution of sidelobe under the different grid

configuration models. The dark colors in the PSF image represent higher brightness.
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Tests and Analysis of the Arrangement
Configurations for ASO-S/HXI Grids and Their
Effect on Imaging

CHEN Wei'?2  SU Yang'? ZHANG Zhe! LI You-ping?  GAN Wei-qun'2
WU Jian' LI Zhen-tong!2

(1 Key Laboratory for Dark Matter and Space Astronomy, Purple Mountain Observatory, Chinese
Academy of Sciences, Nanjing 210023)
(2 School of Astronomy and Space Science, University of Science and Technology of China,
Hefei 230026)

Asstract HXI (Hard X-ray Imager), one of the three main payloads of the ASO-S
(Advanced Space-based Solar Observatory) satellite, is a Fourier-synthesis imager. It
uses 91 sets of grid sub-collimators arranged at different angles and pitches to obtain
45 space-modulated Fourier transform pairs, and to reconstruct the hard X-ray (30—
200 keV) images of the solar flare sources, and the resolution can reach as high as 3.1”.
On the premise that grids pitch are determined, the arrangement of the grids can still
affect the imaging quality. In this paper, the optimal distribution of the grid placement
is obtained by analyzing the relationship between the instrument’s pv distribution of
the Fourier components and the corresponding evolution of the point spread function.
This result will be used as the basis for improving HXI instrument design and developing
scientific analysis software.

Key words Sun: flares, Sun: X-rays, instrumentation: detectors, techniques: image
processing
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