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Introduction: The Lunar Exploration Neutron De-
tector (LEND, see Fig. 1.) has been launched onboard 
the  NASA Lunar  Reconnaissance  Orbiter  (LRO)  to 
provide  global  mapping of  Moon  neutron  albedo  in 
ranges from thermal to fast neutrons and to reconstruct 
the hydrogen distribution in coil of the lunar circum-
polar regions [1-2]. The LEND is a set of collimated 
neutron detectors with spatial resolution up to ~5 km 
radius at the Lunar circumpolar regions [2]. 

Data processing: Current  measurements of neut-
ron flux performed by LEND instrument are able to re-
solve  between  counting  rates  gathered  inside  shad-
owed crates (Permanently Shadow Regions, PSRs) and 
ones  are  registered  from the  surrounding area.  This 
may help to answer to the key question: is neutron de-
pression revealed by Lunar Prospector poleward from 
75o on south and north [3] originated exactly at Per-
manently Shadow  Regions (PSRs)  and caused with 
presence of water ice?

In  LEND  data  analysis  we  used  multi-step  ap-
proach to  convert  counting rates gathered in neutron 
sensors to the estimation of  Hydrogen content in lunar 
soil. Briefly it may be explained as follows: 1) Estima-
tion of the spacecraft background on the cruise phase 
and elliptical orbit around Moon; 2) Normalization of 
counting rates in different detectors for given period of 
time to exclude effects of different altitudes above sur-
face and trends caused with variation of detectors effi-
ciency; 4) Minimization procedure to split total count-
ing rate in the collimated detectors into lunar neutrons 
detected  within the  instrument  FOV,  lunar  neutrons 
which have passed through the collimator’s walls, and 
local spacecraft background on the basis of models of 
local background and properties of the collimator de-
rived  from  ground-based  calibration  procedures; 
5) Numerical modeling of orbital neutron environment 
to  fit orbital counting rate data with models of lunar 
regolith predicting given content of Hydrogen; 6) Se-
lection of different models of Lunar regolith taking into 
account different elemental composition of  major soil 
forming elements  and distribution of  hydrogen/water 
ice as a function of depth.

Results: First  volumes  of  data  gathered  at  the 
commissioning phase (primarily southern pole of  the 
Moon) and at the beginning of mapping phase of the 
LRO mission have shown that distribution of neutron 
flux is more complicated than it was thought before. It 
was established that not all PSRs demonstrate signific-
ant  depression  of  neutron  flux which may be  inter-
preted as an enhanced presence of Hydrogen or water 
ice.  Moreover  some  additional  areas  of  significant 
neutron  depression  were  detected  outside  of  PSRs. 
That  is why in this study we would like to  present 
some preliminary estimations of Hydrogen distribution 
along polar regions revealing new H rich areas.

Fig. 1. The LEND instrument.
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