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Table 1 Performance parameters of the single-energy X-ray source

No Project Index

1 Energy range 20-150 keV
2 Ratio of monochromatic light >95%
The variation of monochromatic light <1%@1 h

3 Stability
The variation of ratio of monochromatic light <0.11%@1 h

4 Beam diameter >2 mm
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Table 2 Relative detection efficiency and differences

Energy/keV Detector unitl Detector unit2 Detector unit3 Detector unit4 Simu Differences

30.6 0.49898 0.49678 0.50750 0.51760 0.54136  4.19%
40.7 0.66467 0.61929 0.64488 0.66676 0.68697 7.67%
50.9 0.92422 0.86729 0.85786 0.88235 0.78722  7.74%
60.7 0.86799 0.95120 0.83124 0.86338 0.84195 14.44%
68.1 0.74802 0.77341 0.75589 0.74961 0.87684  3.39%
79.7 0.85975 0.84995 0.84484 1.00449 0.90512 18.90%
93.1 0.98264 1.11390 1.14925 1.15280 0.96791 17.32%
104.4 1.18610 1.19302 1.22384 1.22778 1.05710  2.24%
125.5 1.60260 1.55510 1.57260 1.77958 1.28570 14.44%
150.5 1.97061 1.92295 1.86051 1.96907 1.69520  5.92%
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Table 3 Results of linear fitting

*3 &KMBIEHER

Detector unit Fitted linear equation R-square
Detector unitl ADC = 0.836En + 7.804 0.9999
Detector unit2 ADC = 0.8699En + 6.233  0.9993
Detector unit3 ADC = 0.8026En + 7.648  0.9997
Detector unit4 ADC = 0.7876En + 6.904  0.9998
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Calibration of the Detector Units of the
Spectrometer of the Hard X-ray Imager Payload
Onboard the ASO-S Mission
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Asstract The Advanced Space-based Solar Observatory (ASO-S) is one of the
projects within the framework of the strategic priority program stage II (SPPII) on
space science of the Chinese Academy of Sciences. The most important scientific goals
of ASO-S are to study the relationships between the solar magnetic field, solar flares,
and coronal mass ejections (CMEs). The Hard X-ray Imager (HXI) is one of the three
payloads onboard ASO-S, it can obtain high spatial resolution and high cadence solar
spectral imaging observations by Fourier modulation imaging of hard X-ray emitted by
solar flares. The spectrometer is a core component of the HXI, whose main task is to
precisely measure the energy and flux of solar hard X-ray passing through a grating
pair. This paper presents the principle, key requirements, calibration equipment, and
calibration scheme of the spectrometer. Finally, the calibration results are given to
verify the correctness of the design of the spectrometer.

Key words cosmology: solar physics, instrumentation: Hard X-ray Imager (HXI),
instrumentation: spectrometer, technology: calibration
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