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Introduction: The Russian-made, Russian-funded CSETN effectively absorb neutrons that have large
instrument LEND (Lunar Exploration Neutron Detec- angles of incidence with respect to the normalhi® t
tor) is a younger brother of another Russian imsémt surface of the Moon and provide high spatial retsmhu
HEND (High Energy Neutron Detector), which contin- of LEND for mapping.
ues to perform well in its fifth year of science ase The second type of LEND neutron sensor is sthyl-
urements onboard NASA’'s Mars Odyssey [1]. LEND bene scintillator SHEN, which produces a flashigftl
and HEND have similar types of neutron sensors, andeach time when a high energy neutron in the range 0
valuable science data from HEND regarding Martian — 15.0 MeV collides with a hydrogen nucleus and cre
water resources has demonstrated benefits of thesates a recoil proton. Special electronics distisiges
sensors for purposes of orbital planetary “neutgrao protons from electrons, and active anti-coincidence
phy”. shield eliminates the external charged patrticles.

The Lunar Exploration Neutron Detector (LEND) The LEND Mechanickal-Mass Mock-up was ready
has been selected for Lunar Reconnaissance Orbitefor mechanical testing at end of 2006. Mechanikal
mission to provide the global search of hydroges: di structures for Qualification Unit and First Fligbiit

tribution through 1 — 2 meters of lunar subsurfioen of the instrument where at final stages of manufact
50 km circular polar orbit of LRO [2]. ing.

Instrument design: The most important property
of LEND (see Fig. 1) is its capability to providegh SETN —>

spatial resolution mapping of epithermal neutroiits w
collimated neutron detectors. LEND is able to detec
hydrogen-rich spot at a pole with sensitivity ab©Q0
ppm of hydrogen with spatial resolution of 5 km [Ha

Width at Half Maximum) and to produce global map-
ping of hydrogen content with resolution of 5 —K20.
If hydrogen is associated with water, detectiontliof STN3

100 ppm of hydrogen corresponds to ~ 0.1 wt% of
water in the regolith.

Neutron radiation from the regolith could have as
large an impact on astronaut safety as charged ener
getic particles from Galactic Cosmic Rays and Solar
Particle Events. LEND will have a full set of serso
for thermal (STN 1 - 3), epithermal (CSETN 1 - #a

high energy neutrons (SHEN) to provide data for-neu STN2
tron component of radiation environment in the biroa STN1
range of more than 9 decades of energy.
The primary type of LEND sensor Tsle counter,  Fig. 1. The Lunar Exploration Neutron Detector. Four

which is used for LEND detectors CSETSITNs and  sensors of neutrons are shown: 2 open filed semsors
SETN. The®He nucleus has large cross section to cap- thermal (STN 3) and epithermal neutrons (SETN), 2
ture neutrons in the reaction e —°H + p + 764  sensors of Doppler filter for thermal neutrons (SIN
keV. The Cd shield around CSETN and STN absorbs and STN 2). Other five sensors are inside theroaHi
neutrons with energies below ~ 0.4 eV, which exelud tor module: 4 collimated sensors (CSETN 1- 4) df ep

thermal neutrons from detection. The major diffeeen  thermal neutrons and 1 collimated sensor of high en
of LEND in comparison with HEND is collimation of  ergy neutrons (SHEN).

neutron flux. Collimating modules arouride counters
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Expected Results. The most important property of
LEND is its capability to provide high spatial r&so
tion for mapping of epithermal neutrons due tocbk
limation of detected epithermal neutrons. So th& da
form CSETN will be used to detect hydrogen-rich
spots on a circumpolar regions with sensitivity enor
than 100 ppm of hydrogen €3detection limit) with
spatial resolution of 5 km (Half Width Half Maximgm
and to produce global mapping of hydrogen content
with the resolution of 5 — 20 km.

Data for high energy neutrons from another colli-
mated sensor on LEND (SHEN) could help to distin-
guish a spot with enhancement of implemented hydro-
gen in the regolith from a spot with water ice dsitso
However, the most conclusive results from the recon
naissance of Ilunar water/hydrogen resources would
come from the joint analysis of all mapping science
instrument onboard LRO.

Using the present knowledge of lunar polar regions,
detaled numerical 3D model of instrument and sephis
ticated Monte-Carlo calculations based MCNPX code
one may predict results for detection of watersicé
craters (so called ‘cold traps’, see Fig. 2) andgrm
preliminary estimations of LEND detection limitsrfo
them. There are quite promising estimations fosehe
limits to ensure reliable detection of water ic@algts
which probably exist in the Moon craters.

Fig. 2. Cold traps in the northern (left) and southern
(right) hemisphere of Moon.
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