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Introduction:  222Rn and its descendants including 
210Po provide us with information on the distribution of 
238U on the moon and the crustal structures such as 

fissures and faults through which the radon gas pro-

duced in the subsurface region migrates to the surface. 

Detection of 222Rn indicates that there was gas emis-

sion within several days prior to the observation, and 

that of 210Po indicates that there was gas emission with-

in 60 years. The radioactive nuclides 222Rn and 210Po 

can be probed with the alpha particles from their radio-

active decay. It was first discussed by Kraner et al. [1], 

and detailed description of the process can be found in 

Lawson et al. [2] for example. 

  Alpha particles from 222Rn and 210Po on the lunar 

surface were detected by the experiments on board 

Apollo 15, 16, e.g., [3], [4], [5] and Lunar Prospector 

[2]. They detected 222Rn alpha particles in the regions 

including craters Aristarchus and Kepler and discov-

ered that distributions of 222Rn and 210Po are different 

which suggests spatial and temporal variation of the 

radon gas emanation. The regions including craters 

Aristarchus and Kepler are known as locations where 

Lunar Transient phenomena have been observed, e.g., 

[6]. However, spatial resolution in these observations 

was limited to 300 km, and temporal variation of the 

signal was not directly detected mainly because of the 

limited statistics of the data.  

To advance the lunar science with the radon alpha 

particles as the probe, Alpha Ray Detector (ARD) [7] 

was on board Kaguya [8].  It was designed to have 

large area of 326 cm2 and anti-coincidence detectors to 

reduce the cosmic-ray background so that we can im-

prove the spatial and temporal resolution to examine 

the alpha-particle signal. Here, we report the results 

obtained from ARD. 

Observations and Analysis:  We analyzed data 

obtained by ARD in January to June 2008 during the 

nominal-mode operation of Kaguya. After applying 

some data selection procedure, we obtained effective 

observing time of  6.5×108 sec.  

For the analysis of 210Po alpha-particle signal, we 

integrated the entire data because time variation is not 

expected for the time scale of the observation period. 

To produce the alpha-particle intensity distribution, we 

utilized the information on the angular response func-

tion which allowed us to have angular resolution of 

~80 km (FWHM) on the lunar surface. To evaluate the 

alpha-particle signal intensity, we utilized the spectral 

information; we modeled the background spectrum 

with a power-law function and evaluated the excess 

signal in the 210Po alpha particle energy range. For the 

analysis of the 222Rn alpha-particle signal, we divided 

the observing period into time segments each of which 

is 2-weeks long because the signal is expected to vary 

with the time scale of ~10 days. Then, we derived in-

tensity distribution of the signal above the background 

in the 222Rn alpha particle energy range for each time 

segment. For the detection of the statistically signifi-

cant signal, we applied sliding-window algorithm to the 

intensity distribution map. In the analysis, we did not 

use the anti-coincidence function because of some 

problems indicating malfunction.   

Results: From the analysis of 210Po alpha particles, 

we detected signals above 4 level at Crater Aristar-

chus and Crater Kepler C. Because of the improved 

spatial resolution, we were able to pinpoint the location 

to the craters (Fig. 1). The extent of the distribution 

was smaller than previously assumed. One of the pos-

sible reasons is larger efficiency of adsorption of radon 

on the lunar surface. 

 

 
Figure 1.  210Po alpha-particle intensity map of the Ar-

istarchus region overlaid with the optical image.  
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Figure 2.  Time variation of 222Rn alpha-particle in-

tensity from the eastern region of Mare Frigoris. The 

intensity enhancement with the statistical significance 

of ~4.3 was detected. 

 

 

From the time-resolved analysis of the 222Rn alpha-

particle signal, we detected 9 events of intensity en-

hancement above 4 level. An example is shown in Fig. 

2.  This is the first direct detection of the temporal var-

iation of the 222Rn alpha-particle signals. We are look-

ing into temporal relation with events such as passage 

of the terminator and meteoroid impacts. 
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