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Introduction:  The Neutron Spectrometer HEND 

(NS HEND) has been proposed for studying elemental 
composition of Phobos (the Mars’s moon) regolith  by 
“Phobos-Grunt” mission (see Figure 1). NS HEND 
have been selected by the Federal Space Agency of 
Russia for the Lander of the “Phobos-Grunt” mission 
scheduled for launch in October 2009.  

The shallow subsurface of Phobos 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 within 1-2 meter layer of subsurface. The knowl-
edge of the spectral density of neutrons in addition to 
measurements of nuclear gamma lines allows to de-
convolve concentrations of soil-constituting elements. 
That is why nuclear instruments include both the seg-
ment for detection of gamma ray lines and segment of 
neutron spectrometer for the measurement of the neu-
tron leakage spectra [1-3]. Moreover, measurements of 
neutrons at 2.2 MeV line will also allow to study the 
content of hydrogen within subsurface layer about 1 
meter deep.  

Instrument design: The concept of NS HEND in-
strument is based on the heritage of HEND instrument 
onboard NASA’s Mars Odyssey mission launched in 
2001 year, which is now successfully operating on 
Mars orbit [2]. Additional element of NS HEND in-
strument is gamma-ray spectrometer, which allows to 
measure gamma-ray lines together with neutrons from 
the surface of Phobos. NS HEND will be proto-flight 
instrument for the Mercury Gamma and Neutron Spec-
trometer MGNS, which is under development now for 
ESA’s BepiColombo mission to Mercury scheduled in 
2014 [2].  

Concept design of NS HEND is presented in Fig-
ure 2. The total mass for this instrument is less then 3.8 
kg and the power consumption is less than 8.0 W.  

Instrument NS HEND includes the set of three 3He 
proportional counters inside polyethylene and cad-
mium enclosures for measurements of thermal and 
epithermal neutrons, scintillation stilben crystal for 
measurements of fast and high energy neutrons with 
energies from 0.5 MeV up 10 MeV and scintillation 
crystal of LaBr3 for measurements of gamma-ray lines 
with energy resolution better than 3% at 662 keV. 
 

 
Figure 1. The concept design of landing module 

for Phobos-Grunt mission. 
Conclusion:  At present, development of NS 

HEND instrument is at the stage of testing of qualifica-
tion unit and final tuning of flight unit. The flight units 
will be delivered to ‘Phobos-Grunt” project for inte-
gration tests at March 2009. 

This instrument, as the part of “Phobos-Grunt” 
mission, will be able to provide observational data for 
composition of Phobos regolith and content of natural 
radioactive elements K, U and Th, and also for content 
of hydrogen or water ice in the Phobos subsurface. 

 
Figure 2. The mechanical design for HS HEND in-
strument. 
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