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Abstract The Grid-based Energetic Neutral Atom imager (GENA) onboard the Queqiao-2 Satellite is
the first lunar-based magnetospheric Energetic Neutral Atom (ENA) panoramic remote sensing imaging
payload. It aims to provide scientific data support for the study of the injection triggering mechanism of
the Earth’s magnetospheric substorm, the magnetotail energy conversion mechanism, and the generation
process of the Earth’s magnetic storm through high temporal and spatial resolution observation data.
The GENA innovatively combines the time-of-flight method with the two-dimensional coded modulation
imaging technology to achieve accurate detection of single-particle events and large-scale, high-resolu-
tion magnetospheric neutral atom remote sensing imaging. It can be used to measure 4~ 200 keV H
atoms and 8~250 keV O atoms, and the energy resolution is better than 1 keV @10 keV. At the same
time, its instrument field of view is greater than 20°x45°, and the resolution of ENA remote sensing im-
ages is better than 0.5°. To accurately calibrate the above performance indicators of the GENA, a study
on the calibration method of the GENA was carried out. The accelerator beam calibration test verifies
the GENA’s ability to identify the type of neutral atoms and measure their energy, and the optical cali-
bration test verifies the GENA’s field of view coverage and image resolution. The calibration test results

show that the GENA’s ability to measure H and O atoms can cover the design indicators.
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Structure of Time-of-Flight (ToF) measurement system for the GENA
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Table 2 Calibration record for species
identification of GENA
w00 || 0N o0
10 91.24 10 91.42
13 96.14 13 92.75
17 95.73 30 94.29
20 92.65 33 91.56
30 97.38 37 91.01
33 98.28 40 91.85
37 96.81 50 93.20
40 97.49 70 94.27
90 94.62
100 95.41
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Table 3 Energy measurement results of atomic beams with different species and energies for the GENA
HJEFH /keV I RE A keV “KATHS(E] /ns OJEFHiiii /keV IE{ERE R keV KATHSE] /ns
10 10.439 51.030 10 11.497 180.483
13 13.449 42.865 13 12.739 167.000
17 17.573 37.123 30 30.710 95.141
20 19.853 32.882 33 32.750 91.690
30 30.649 30.083 37 35.965 86.941
33 33.655 25.345 40 41.0847 80.699
37 36.682 24.240 50 50.022 72.421
40 39.064 23.261 70 69.688 60.598
90 90.389 52.831
100 99.653 50.205
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