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Investigation of Temperature Environment of Lunar Impact Flash by Spectroscopic Observation
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A Lunar Impact Flash (LIF) occurs when a meteoroid collides with the moon at hypervelocity. Since the physical mechanism of
the impact flash is still unknown, the impact environment such as temperature and its time evolution is the key to understand the
LIF phenomenon. In this paper, we observed LIF by two spectroscopic methods. The observation during 2007 Geminid maximum
used a high sensitive EM-CCD color camera and four events were. One of them analyzed a time series of temperature from RGB
bands. This year, we started spectroscopic observation of LIF using GUNDUM telescope and a spectrograph with 100 lines/mm.
The observation system covers about half of the moon’s area of view and estimate the radiation temperature of LIF to 6 magnitudes.
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Figure 2. Impact rate of meteoroids on the Earth as a
function of mass and size.
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Figure 3. Spectrum of lunar surfacé(a) and Sirius(b).
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Figure 4. Sensitivity curve (PST=3200 &5600).
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Table 1 Observed Flash (2007/Dec/15)

. Duration time | Magnitude | mass
No. | Time (JST) s) (Mag) (ke)
A 17:28:18 0.033 8.9 0.12
B 17:54:25 0.017 5.6 1.8
C 17:55:26 0.18 5.4 3.0
D 19:08:10 0.12 5.4 5.3

" Time variation of Flash D

Figure 5. Flash No. D (2007/Dec/15 19:08:10).
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Figure 6. RGB temperatures, -3 colors(left), 2 color(right).
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corresponding moon surface regions (12/22/2020).

BUIHIRE 350 B & @ BRI CLL T O & 5 icd

)
Table 2 Observation setting (2020/Dec/20)
QHY 174 ZWO 174
Pixel format 1920x1200 1200x730
Bit length MONO 16bit MONO 16bit
Exposure (ms) 16.67 33.33
Gain 230 220
Binning 2x2 1x1
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Figure 8. Relations of pixel & wavelength.
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Figure 9. Sensitivity curve of GUNDAM telescope.
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Figure 10. Near-moon stellar spectrum(top) and calibrated
spectrum(bottom) by GUNDAM telescope with 1/30s
exposure.
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Figure 11. Detected LIF candidate and field star.
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