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Introduction:  Decreasing grain sizes with time 

is one of the well-known processes of space 

weathering on airless bodies. This phenomenon is 

known to be caused by continuous micro impacts on 

the surface [1, 2].  However, the details of the micro 

impact processes, such as flux and source particles, 

are still unknown. To understand the details, we 

analyze both telescope observations and computer 

simulation data. From the observation data by Jeong 

et al. [3], we analyze the grain size distribution and 

polarized reflectance of the lunar surface. As the 

results of the analyses, we find that the space 

weathering agents are considered to have the parallel 

motion to the lunar orbital plane. To understand the 

micro impact on lunar surface, we also conduct 

computer simulations. The micro impact simulations 

are separately conducted with cometary and 

asteroidal dust particles because the orbital elements, 

such as relative velocity and eccentricity, are fairly 

different between the two interplanetary dust 

particles (IDPs). 

Observation: In Fig. 1 we show a correlation 

diagram which is the ratio of polarized reflectance 

R⊥/R∥ versus the average grain size <d>, where R⊥ 

and R∥ represent the perpendicular and parallel 

components of reflectance at the polarization 

maximum. The value R⊥ is mostly composed of a 

singly scattered light by a large particle and R∥ is 

mostly composed of a multiply scattered light among 

small particles [5]. Thus, when regolith has larger 

value of R⊥/R∥, it can be considered that the regolith 

contains relatively more large grains. We find that 

the lunar regolith has a specific evolutionary track on 

R⊥/R∥- <d> diagram (Fig. 1). In addition, we find 

that the evolutionary track (slope) depends on FeO 

content and selenographic latitude. In Fig. 1 (top) we 

can see that the regolith with higher FeO abundance 

shows a steep evolution track. Furthermore, Fig. 1 

(bottom) shows the evolutionary tracks are affected 

by selenographic latitude. These phenomena may 

give a hint for what has the greatest influence on 

space weathering on the lunar surface, because the 

IDPs have fairy different motion depending on the 

origin of dust. 

Simulation: To understand the observational 

phenomena, we conduct the particle impact 

simulations with the IDPs from asteroid and comet 

as impactors. The initial distribution of IDPs is taken 

from the simulation of dust particle evolution of the 

solar system [6]. We trace the orbital evolution of 

IDPs, considering the gravity (the Sun, Earth, and 

Moon) and the radiation of the Sun. Table 1 is an 

example of simulations for the asteroid dust.  

 

 

Figure 1 The ratio of polarized reflectance (R⊥/R∥) versus 

<d> . The lunar regolith shows linear trends depending on 

the FeO abundance and selenographic latitude. 

 

Table 1 Asteroid particles impact on lunar surface 
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