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Calculation of Impact Luminous Efficiency by Monochromatic and Spectroscopic measurement

Using Hypervelocity Impact Facility
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Abstract: Lunar impact flash (LIF) can be recognized when meteoroids impact lunar surface. Its duration is typically 0.01~0.1 second.

Examining the LIF reveals the spatial distribution of centimeter sized small celestial body, and contribute to risk assessment by manned

lunar exploration. For LIF research we performed the hypervelocity impact experiment in March and May 2019. The experimental

objective is derivation the luminous efficiency when the conditions or parameter is changed.
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Figurel. Lunar impact flash taken at Nihon University on
January 23 2018 at 20:52:31 JST.
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Table 1. The experiment conditions in March and May 2019

2019/3/11 2019/521
Velocity [km/s] Vacuum [Pa) Velocity [km/s] Vacuum [Pa]
shotl 6.649 1.0 6.494 19.5
shot2 6.443 0.01 6.711 5.04
shot3 6.614 1.0 6.305 2.12
shot4 6.657 0.01 6.596 25.6
shots 6.502 100 6.468 425
shot6 6.536 500 6.281 199
shot7 6.553 100 6.485 3.6
shot8 6.553 0.6 6.394 309
shot9 6.51 500 6.408 1013
shotl0 6.553 0.6 6.494 1031
shotll 6.502 500 6.46 502

Table 2. ND filter value and exposure time of each device

) Exposure tin e [s]
NDfilter 3/11/2019] 5/21/2019
3/11/20195/21/2019 | watec 1/60 1/60
upper 16 16x4%x8 QEpro 1/60 1/125
side 16 16 MAYA2000 1/60 1/125
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Figure2. Time vs Luminous efficiency by watec
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Figure3. Velocity vs Luminous efficiency
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