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Instrumentation and Methods. LRO mission 

successfully continues global mapping of lunar surface 
started in 2009 and sophisticated data sets gathered 
from different LRO instruments could be used to test 
various models of hydrogen distribution in the interior 
and exterior of large lunar craters. The primary efforts 
in our analysis were focused on a neutron spectrometry 
data provided by LEND instrument [1-2]. The conver-
sion of epithermal neutron count rates measured by 
LEND instrument above lunar poles to Water Equiva-
lent Hydrogen (WEH) content strongly depends from 
the model assumptions about subsurface structure. One 
of the major model uncertainties comes from the un-
certainty of depth distribution of WEH in the lunar 
regolith. In our analysis we have used comparison of 
the relative variation of the epithermal neutron count 
rate, measured by neutron collimated sensors over lu-
nar regolith with models describing different subsur-
face hydrogen distribution. The simplest assumption 
about homogeneous distribution of hydrogen rich ma-
terial provides lowest limit of hydrogen content in top 
meter of lunar regolith (see Figure 1) and allow to cre-
ate maps of hydrogen distribution at moon polar re-
gions. It reveals that spots with high WEH easily visi-
ble on the maps are not only located inside some Per-
manently Shadow Regions (PSR, which includes inte-
riors of large polar craters) but partially covers sunlit 
areas outside PSR boundaries (Figure 1, see also [3-
4]). It is known that water ice is not stable on top of 
regolith over the illuminated surface [5]. Therefore, the 
estimations of WEH at sunlit areas, as based on the 
model of homogeneous water distribution, might not 
be valid and require at least two layers subsurface 
structure with different water content where top layer 
should be dry and protect the bottom one from evapo-
ration. With two layer model and dry layer on the top, 
one would get some larger values of WEH at the bot-
tom layer.  
Using this approach together with analysis of subsur-
face temperatures (LRO/Diviner, showing possible 
limits for ice depths, [6]), locations of anomalous UV 
albedo (LRO/LAMP, interpreted as surface water ice, 
[7] and variations of proton albedo (LRO/CRaTER, as 
another complimentary indication of subsurface water 
ice distribution, [8]) we have estimated the possible 
range of ice depths at the vicinity of large polar craters 
(such as Shoemaker, Haworth, Faustini, Cabeus and 
others) and evaluated maximal WEH values in the lu-

nar subsurface. The preliminary estimations show that 
at depths below 40 cm at Cabeus and Shoemaker water 
amount could be as high as 9-11 wt%.  
 

 
 
Figure 1. Map of the WEH abundance at Shoemaker, 
Haworth and Faustini craters derived from the analysis 
of LEND/LRO neutron data and suggestion about 
depth homogeneous distribution of susbsurface hy-
drodgen.  
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