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Introduction: The Clementine mission initially 

suggested that deposits of water ice might exist in the 
permanently shadowed regions (PSRs) near the lunar 
south pole [1]. Subsequent data were taken by the Lu-
nar Prospector Neutron Spectrometer (LPNS), reveal-
ing suppression of epithermal neutrons at the poles 
above 70° latitude, interpreted to indicate enhancement 
of hydrogen, predominantly within PSR areas [2].   

Here we present data from the Lunar Exploration 
Neutron Detector (LEND) instrument onboard the 
NASA Lunar Reconnaissance Orbiter (LRO) that pro-
vides further context and statistics for interpreting and 
defining the neutron suppressed regions (NSRs).   
   Methods: A map of the epithermal neutron counting 
rate was made by binning the LEND counts from the 
four collimated epithermal neutron detectors using 
HEALPix [3] bins of 1.7 km. The maps are smoothed 
by a Gaussian filter. Uncertainty maps based on count-
ing statistics were made and smoothed by the same 
filter. 

Fig1. Average count rate of collimated epithermal 
neutrons in one-degree latitude bands. 
 

Areas of enhanced hydrogen content are found by 
looking for regions of lower-than-normal epithermal 
counting rates. To do this we first made a difference 
map by determining the average epithermal neutron 
counting rate as a function of latitude in one-degree 
latitude bands between -82° and -90° (fig 1). A general 
decrease in count rate (increase in H content) is ob-
served toward the pole. A preliminary difference map 
was made by subtracting these latitude-dependent 
count rates from the smoothed map. The resultant map 
is similar to that shown in figure 2, but before we gen-
erated the final difference map, we re-made the lati-
tude-dependent count rate plot excluding the HEALPix 
bins that had values lower than -0.05 on the prelimi-

nary difference map. A linear fit to these values (fig. 1) 
was made and was used to generate the final difference 
map (fig 2.) 

Results: It can be seen that there are two very large 
neutron suppression regions (NSRs) that correspond to 
the Cabeaus and Shoemaker craters as originally noted 
in [4]. Contours have been added at the -0.04 cps level 
to help define the spatial extent of these NSRs. 

Discussion: As noted elsewhere [5], the NSRs are 
not closely related to the PSRs. The NSR at Shoe-
maker does follow the outline of the local PSR, but the 
one at Cabeus is substantially larger than the Cabeaus 
PSR. Many other PSRs show no evidence of any neu-
tron suppression. 

Fig2. South polar map of count rate differences from 
82°S. The contour is at -0.04 cps. All values < -0.04 
cps are significant at the 3σ level or greater.  
 

Another interesting observation is the general in-
crease in background H content with latitude. Since it 
is unreasonable to argue that the influx of H is any 
greater in the polar regions than elsewhere, this rela-
tionship argues for a general mobility of H with a 
greater deposition and retention due to lower tempera-
tures with closer proximity to the pole.  
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