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Estimation of space weathering rates on the H
spectra
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Space weathering is one of alteration processes ongoing on the asteroid surface. The airless bodies of the asteroid are irra
ated by solar wind and damaged by micrometeorite bombardment. These two effects change the optical properties of the asterc
surface. The reflectance spectra of S-type asteroids, the ordinary chondrite parent bodies, become darker and redder by sp
weathering.

We estimated space weathering rates from correlation between the changes of reflectance spectra and the surface ages of
S-type asteroids by using two H type ordinary chondrites, Tsukuba and Zag. These meteorites are regolith breccia meteorite
Regolith breccia was formed on the asteroid surfaces, thus it is a mixture of two components. The light fragments came from th
asteroid interior, and they preserve the original color of rocks. The dark matrix was suffered space weathering, and it shows dark
ening characteristic of weathered rocks. We compared two portions, light and dark portions, and estimated the space weatheril
effects.

First, we studied mineralogy and chemical composition of the two meteorites. The results from EPMA analysis found that
light portions and dark portions have the same chemical composition. The reflectance spectra of the meteorites were measured
national observatory. We confirmed the differences of the reflectance spectra between the two portions. The most characteris
difference was the depletions of absorption features of silicates in the dark portion resulted from space weathering. We use
Modified Gaussian Model (MGM) and quantitate the degrees of depletion of the absorption bands in the reflectance spectre
Moreover, we tried the quantification of the effects of Fe nanoparticles on the reflectance spectra by using the multiple scatterin
models.

Noble gases mass spectrometry revealed that parents body exposure ages of meteorites. We combined two results, the diff
ences of the reflectance spectra and the differences of parent body exposure ages between dark and light portions in the two
chondrites, and calculated the space weathering rates.

The reflectance spectra of S-type asteroids show variable absorption features of silicates depending on the degrees of spz
weathering. Based on the reflectance spectra of S-type asteroids and the space weathering rates obtained in this study, we <
ceed to estimate surface ages of some S-type asteroids. In this way, we will obtain the surface ages of many S-type asteroids &
elucidate the history and evolution of asteroid belt.
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