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Surface-correlated noble gases implanted in lunar soils are 

known to contain parentless radiogenic components such as 40Ar, 
129Xe and fission Xe [1-3] that are not thought to be attributable to 
the solar wind (SW). These components have been assigned a 
lunar origin: Radiogenic components produced in the lunar interior 
were degassed to the transient lunar atmosphere, and some of these 
degassed noble gasses were re-implanted to the lunar surface 
together with SW [4,5].  However, this degassing hypothesis 
requires an untenably high degassing efficiency of radiogenic noble 
gases from the lunar interior.  We therefore inferred that the 
parentless radiogenic noble gases may have been imported from 
extra-lunar source(s), and suggested that “pollution of the Sun by 
planetesimals/planets” inspired byrecent studies on extra-solar 
planetary system could be responsible for these parentless 
radiogenic noble gases [6].  Since planets are likely to be volatile-
deficient, the pollution effect will increase the star's metallicity. 
Radiogenic noble gas isotopes such as 40Ar, 129Xe, 244Pu-fission Xe 
will be relatively enriched in a volatile-depleted planet because they 
were initially trapped in solid planetary bodies as "metallic" parent 
elements 40K, 129I, 244Pu.  For these isotopes, absorption of a planet 
can lead to changes in relative isotopic abundance.  

To evaluate the effect of planet pollution on the SW, we 
compare noble gas flux in SW with the rate of noble gas pollution 
into the Sun.   In the case of Xe, we estimate the present 132Xe in the 
SW to be 1.65 x 1031 atoms/a with the present SW 4He flux (6.3 x 
106 atoms/cm2s at 1 AU) and the solar abundance ratio 132Xe/4He 
(4.57 x 10-10).  If the Sun was polluted by planetary materials of 
about two Earth masses, as suggested by Murray et al. [7], the total 
amount of the polluting radiogenic 129Xe will be 2.4 x 1039 atoms 
with chondritic values of I content (0.4ppm) and 129I/127I (10-4). 
From the lack of crustal records in the Earth and abundant lunar 
craters before 4 Ga, we assume that planet pollution into the Sun 
was limited to the first 500 Ma in solar history. Therefore, we infer 
that the polluting radiogenic 129Xe flux will be 5 x 1030 atoms/a, i.e. 
about 30% of the total 129Xe flux in the present SW.  If a substantial 
fraction of the polluted radiogenic 129Xe were re-ejected with SW 
and implanted in lunar soils, we will be able to observe excess 
radiogenic 129Xe in lunar soils. From the criteria for tidal disruption 
[e.g. 8] and for atmospheric impact break-up [e.g. 9] of impacting 
solid bodies, we infer that solid bodies are very likely to break up in 
the outer envelope of the Sun, thereby allowing substantial re-
ejection of the polluted 129Xe with SW. In contrast to Xe, however, 
excess 40Ar in lunar soils appears to be too large to be attributable to 
planet pollution alone.  
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