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DAN has the active part DAN PNG and the
passive part DAN DE

-~ &= Industrial PNG

- e for geology .
HEND of Mars Odyssey [

in space

Two GOALS of DAN investigation:
(1)To measure the content of subsurface water

(2) To measure the radiation dose from the neutron emission of the surface




Example of DAN active measurements

> _Jy Jet Propulsion Laborato Mars Science Laboratory Project

g CTN (bare proportional counter) Thermal neutrons
g 0,01 4
3
= 0,001 {
®
2
3 CETNXp@portional
E counter in a Cd
% 0,0001 1 enclosure)
3

0,00001 =+ T ' A

10 100 1000 10000

Time lags after the PNG neutron pulse (microseconds)



Variations of DAN data along the Curiosity traverse
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1-layer model

Four different models:

Homogeneous model with one free parameter:
subsurface water content. The contents of
chlorine and density are fixed, respectively, at
1% and 1.8 g/cm?,

Homogeneous model with two parameters:
content of water and content of chlorine. The
density is fixed at1.8 g/cm?.

Homogeneous model with two parameters:
content of water and variable density. The
content of chlorine is fixed at 1.0%.

Two layers model with four parameters:
content of water in the top layer, thickness of
the top layer, content of water in the bottom
layer and content of chlorine. The density is
fixed at 1.8 g/cm3.
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Variations of DAN data along the Curiosity traverse
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Variations of DAN model parameters along the Curiosity traverse
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Variations of DAN model parameters along the Curiosity |
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Variations of DAN model parameters along the Curiosity
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Example of local DAN local measurements
@ nerformed at Yellowknife Bay formation ) SN
J

Ti Ve
et Propulsion Laboratory Mars Science Laboratory Project ORAR*
sy : : 8 DAN footprint: loose soil is
dominating:

] i ; = Wiop = 1.2%
/ Depth = 10 cm
Whotttom = 3.8%

“
( ‘ ' } Chlorine = 1.2%

DAN footprint: rocks are
dominating:
Wiop = 1.6%
Depth =18 cm
Wbotttom = 3'3%
Chlorine = 1.1%




Comparison between HEND/GRS/Odyssey and DAN/MSL N
observations of Gale crater P

The DAN data and numerical simulations show that the area around the landing site
can be characterized with average content (along all rover stops) of water equivalent

The orbital data from Odyssey GRS
and HEND are compared with the
DAN measurements. The HEND
footprint is about 300 km radius,
which is significantly larger then Gale
area. But it could characterize the
average water content distribution in
Gale and its vicinity. Analysis of the
HEND data shows that the average
content of water in the vicinity of Gale
is about 4-6% of WEH. GRS
observations show a similar (as
HEND) water content and only 0.6- BRI |
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Summary: Results of the DAN investigation

(1) The DAN data show that the average water
content varies from 1.0 up to 2.8 wt% within 60
cm of subsurface.

These values are much less than the estimated =
content of water of ~5 wt% based on the orbital -
neutron data from the Russian HEND instrument o g~
onboard the NASA’s Mars Odyssey. 1o TN
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@
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(2) The water in-depth distributions are found to be it ‘{""fﬁ%‘i}“

"‘Hﬂi
i

homogeneous for 47% and non-homogeneous
(two-layer) for 39% of the DAN active spots.
And 14% of the DAN active spots do not agree
with any of 4 subsurface model used.

(3) Out of 39% (20 spots where the two-layer
model better fits), the water contents increase
at 16 spots (direct cases) and decrease at 4
spots (inverse cases)
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Variations of water content in the soil along the Curiosity traverse
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Variations of water content in the soil along the Curiosity traverse
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Variations of water content in the soil along the Curiosity traverse
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Variations of water content in the soil along the Curiosity traverse
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Variations of water content in the soil along the Curiosity traverse
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Variations of water content in the soil along the Curiosity traverse
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Variations of water content in the soil along the Curiosity traverse
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Conclusions
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e DAN has measured water and chlorine abundanceo along the Curiosity traverse since the
landing. The average content of subsurface water equivalent hydrogen (WEH) varies around a
mean value of 2.3%. The average chlorine abundance is about 1.2%.

e |t was found that in many cases the water distribution as a function of depth is not
homogenous. The simplest way to describe the water distribution is to implement two-layer
model of subsurface with three parameters: water in the top subsurface, thickness of the top
layer, and water content of the bottom layer down to instrument sensitivity depth (~60 cm). It
works for 99% of observed sites.

e Inthe majority of cases such approach shows that subsurface under the rover can be described
with following parameters: ~1.5% of WEH in the top of a subsurface down do the depth ~ 18 cm
where it changed to ~2.8% WEH. There is also minor part of cases where water distribution is
inverse with ~2.2% of WEH on the top with small thickness ~6 cm and ~1.4% of WEH below this
layer. It may indicate different geochemistry and shall be investigated in more details.

e On average, DAN shows significantly less water and significantly more chlorine abundances
which are expected from the orbital measurements onboard Odyssey (but derived from much
larger footprint than surface measurements)
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