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Introduction:  The Mercury Gamma-ray and Neutron 
Spectrometer (MGNS) and Neutron Spectrometer 
HEND (NS HEND) are the similar nuclear instruments 
which have been proposed for studying elemental 
composition of Mercury and Fobos (Mars moon) sub-
surface. MGNS have been selected as a part of the pay-
load of the ESA Mercury Planetary Orbiter of the 
BepiColombo mission scheduled in 2013. While its 
prototype NS HEND have been selected by Russian 
Federal Space Agency for the Fobos Lander of the 
Fobos-Grunt mission scheduled in 2009. The shallow 
subsurface of Mercury and Fobos might be studied by 
observations of induced nuclear gamma-ray lines and 
neutron emission. Secondary gamma-rays and neutrons 
are produced by energetic Galactic Cosmic Rays col-
liding with nuclei of regolith within a 1-2 meter layer 
of subsurface [1-3]. The knowledge of the spectral 
density of neutrons in addition to measurements of 
nuclear gamma lines allows to deconvolve concentra-
tions of  soil-forming elements. That is why suggested 
nuclear instruments include both the segment for detec-
tion of gamma ray lines and the neutron spectrometer 
for the measurement of the neutron leakage spectra. 
Moreover the mapping measurements of neutrons and 
2.2 MeV line will also allow studying content of hydro-
gen within subsurface layer as deep as 1-2 m. 
 
Instrument description: The design of MGNS and 
NS HEND includes the set of 3He proportional count-
ers enclosed with polyethylene of different thickness 
(measurements of thermal and epithermal neutrons), 
scintillator based on stilben crystal (for measurements 
of fast and high energy neutrons with energies from 0.5 
MeV up 10 MeV) and scintillator based on LaBr3 crys-
tal (for measurements of gamma lines with energy reso-
lution better than 3% at 662 keV). On figure 1 we have 
presented the prototype designs for these instruments. 
The total mass for both instruments shall lie within 3.5-
5 kg and the power consumption will be less than 5 W. 
The main difference between two instruments con-
cerned the size of LaBr3 crystal which will be used for 
measurements of gamma lines. For Fobos-Grunt mis-
sion the 1-inch (~15 cm3) crystal will be used while for 
BepiColombo mission to significantly enhance sensi-
tivity of orbital measurements one has been decided to 
use 3-inch crystal crystal (~ 350 cm3). For Fobos Lan-

der it is not necessary to use so large crystal because it 
will be compensated with enormous observational time 
at the landing site. 
 

 
 

Figure 1. The prototype design for HS HEND (LEFT 
GRAPH)  and MGNS (RIGHT GRAPHottom graph) 
instruments. 
 
Instruments development:  At present, the MGNS 
instrument succesfully gone trough feasibility study in 
order to prove posibillity of provision of gamma spec-
trometer with 3-inch LaBr3 crystal. It is scheduled in 
2007 to fix final design of MGNS and NS HEND, cre-
ate laboratory prototype for MGNS and ingineering 
model for NS HEND. The final design may be used as 
optimal solution for other planetary missions where it 
is necessary to find compromise between required sen-
sitivity (to distinguish elementary composition of sub-
surface) and limited spacecraft resources by mass, vol-
ume and power. 
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