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Introduction: The Dynamic Albedo of Neutrons in-

strument is designed to perform an in-situ analysis of 

the hydrogen content of the bulk Martian subsurface at 

depths of up to about 1 meter. Another goal of DAN 

experiment is testing of the layering structure of mar-

tian regolith with focusing on depth distribution of 

hydrogen bearing minerals or water.  

DAN is part of Martian Science Laboratory (MSL) 

mission payload. Its flight model is already integrated 

onboard MSL rover and passing now final assembling 

and system tests prior launch which is scheduled for 

October of 2011.   

The DAN inherits achievements of neutron activation 

analysis used for many years in different geological 

applications and will be first active neutron experi-

ment launched in space (1). It includes Pulsing Neu-

tron Generator (DAN/PNG) and Detectors/Electronics 

(DAN/DE). DAN/PNG is used to emit high energy 

neutrons in pulsing mode and irradiate martian subsur-

face. DAN/DE has the detectors of thermal and epi-

thermal neutrons and associated electronics. DAN 

detectors are able to measure time profile of neutron 

albedo from martian subsurface produced by 

DAN/PNG. The shape and amplitude of the time pro-

file(die away curve)  strongly depend on presense of 

Hydrogen in the martian regolith (figure 1). 

Calibrations & Field Tests: Here we would like to 

present and discuss results of DAN field tests and ca-

librations made in 2008-2010. Major goals of these 

measurements were to estimate DAN detectors effi-

ciency and deconvolve its sensitivity to the presense 

of different content of water in the subsurface. For all 

tests DAN was integrated on mechanical model of 

MSL rover with fixation of real location of DAN/PNG 

and DAN/DE onboard rover. For each calibration 

measurement the specific soil target simulating given 

depth distribution of water has been created. 

In first field test it was natural SiO2 sand with differ-

ent content of absorbed water in the range 4-10%. The 

examples of depth profiles of this soil target are pre-

sented on the figure 2.  

Other case was related with estimation of sensitivity to 

detect water spot along traverse of MSL rover at dif-

ferent distances. The test configuration and results are 

shown on figures 3-4.  

During calibration tests we also modeled theoretical 

two-layered model with dry upper layer (SiO2 bricks 

with 3% of water) and bottom wet (100% of water) 

layer made from polyethylene. The preparation of soil 

target is shown on figure 5, resulting die-away curves 

for depths 0-50cm – on figure 6.     

 

 
Figure 1. Schematic view of DAN measurements: 

time profile of thermal neutrons from the subsurface 

detected right after neutron pulse from DAN/PNG.   

 

 
Figure 2. DAN field test soil targets with different depth 

distribution of water in the subsuraface. 

 

1776.pdf42nd Lunar and Planetary Science Conference (2011)

mailto:litvak@mx.iki.rssi.ru


 
Figure 3. Schematic description of DAN field tests in 

order to estimate sensitivity to find “water spot” (polye-

thelene with sizes 7x90x100cm) along MSL rover tra-

verse. 

 

 
Figure 4. Normalized counting rate (y-axis) in DAN 

detectors versus distance (x-axis) in cm to the the “water 

spot”.  

 

 
Figure 5. Creating of two layred soil target with fixed 

water depth distribution: upper “dry” layer (Si bricks 

with 3% of water) with different thickness + bottom 

“wet” layer (8x50x50 cm polyethelene). 

 

 
Figure 6. Different die away curves measured for differ-

ent two layered models (water located at different depths 

0-50 cm). 

 

 Observation of hydrated minerals.  DAN calibration 

and field tests helped us to create numerical model of 

DAN instrument. Used description of main candidates 

for MSL landing sites we have simulated DAN mea-

surements onboard MSL suggesting different distribu-

tion of chemical bound water which is included in the 

hydrated minerals.  
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