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Abstract

Micrometeoroid bombardments on the surfaces of airless bodies were
demonstrated by pulse-laser irradiation experiments using various meteorites and
minerals. In this study, we aimed to describe effects of space weathering due to
micrometeoroid bombardments on the surface of C-type asteroids, especially focusing on
the effect of energy set lower than the energy in the previous study (Matsuoka et al., 2015),
whose energy range was 5—15 mJ. The Murchison pellet samples were irradiated by the
pulse laser with various energy levels (0.7, 1, 2, and 5 mJ). We measured the reflectance
spectra, chemical compositions, and micro-structures of the surface of the laser irradiated
samples. Due to laser heating, Murchison spectra show flattening and darkening in
ultraviolet (UV) - visible (Vis) - infrared (IR) range. With increasing laser energy from
0.7 to 5 mJ, the absorption bands in Murchison spectra due to iron rich hydrous minerals,
such as Cronstedtite, exist at 0.7 and 3 um decrease. The surface of the Murchison grain
selected from 5-mlJ irradiated area show melted and bubbled structures, which indicates
the high temperature heating followed by rapid cooling. The chemical composition of the
melted and bubbled structures is similar to FeS-rich amorphous silicate particles
previously observed in the high-energy laser irradiation experiments. Each mineralogical
change of Murchison due to short duration heating would cause spectral flattening,

darkening, and band depth decreasing.
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Sample Spectral Simulation of Ref

responses
Olivine, 71t - B51b A. Yamada+1999:
Pyroxene SAINERE Sasaki+2001;:
Powder pellet Loeffler+2016
C chondrites, 1t - K1, C, DEI/NERE e.g., Hiroi+ 2013
Tagish Lake, 1t - K1,
HED meteorites  7x1k - BE{L Vesta
Powder pellet
Murchison (CM &1t - B&1k CRIUNELE Matsuoka+2015;
chondrite) 2020
powder pellet
Allende (CV) 71t - Bg1b CHRI/N\BE Gillis-Davis+
powder 2017
Olivine grain 7t - BEMk A. SE/NEKE Fazio+ 2018
Murchison chip &1t - B&1b CRI/NEE Thompson+2019
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