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Laboratory Hyperspectral Study 
of Ice and Mars Soil Simulant. 

Comparison with CRISM/HiRISE 
Observations of Icy Surfaces.
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LABORATORY work

Intimate Mixtures
I.e., homogeneous 
mixtures at the 
grain level [6].

Frost
Atmospheric water 
cold-trapped on 
JSCM-1 or CO2 [7]. 

Frozen soil
Frozen water-sa-
turated JSCM-1 
[7].

We insert the sam-
ples in SCITEAS [8], a 
hyperspectral imager 
which with we acqui-
re reflectance spectra 
between 0.4 and 2.4 
µm. We define some 
spectral criteria:

We also convolve our 
spectra with the 
transmission of the 
four filters of CaSSIS: 
BLU (475 nm), PAN 
(650 nm), NIR (850 
nm) and IR (950 nm).
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We compare the de�ned 
parameters for each type of 
association.  
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Intimate mixtures
and frost experiments 
show different trends

At
A
Glance:
We create 
JSCM-1/ice as-
sociations and 
measure their 
reflectance 
spectra.

We compare 
spectral criteria 
and identify 
the discrimina-
tive ones for 
each associa-
tion. 

We confirm the 
validity of our 
methods by 
applying them 
to already-stu-
died Martian 
data.

We help clarif-
ying some 
open questions 
related to the 
nature of ice on 
Mars.

Ices on Mars are ubiquitous and can occur in 
many ways; e.g. as frost, under the ground or 
as polar caps. These ices rarely appear in their 
pure way; instead, they appear as mixtures of 
water ice, carbon dioxide ice and/or dust. 

Instruments like CRISM, OMEGA, HiRISE, and 
soon CaSSIS [1] look at the Martian surface to 
identify and quantify icy surfaces through 
photometry and spectrometry. 

Unfortunately, many parameters (like grain 
size, viewing geometry or relative abundance 

of ice) define the shape of a spectrum and the 
brightness of a surface, which supposes a 
problem for the uniqueness of the inverted 
data. 

According to [2], we would need to acquire at 
least 390 000 reflectance spectra in the labo-
ratory to understand the influence of each pa-
rameter.   

In Bern, we measured
~0,01 % of those spectra,
and this is what we found :) 

Using CRISM and HiRISE data, Pommerol et al. [10] monitored 
the retreat of the seasonal cap of the northern pole of Mars. 
They observe the 
sublimation of CO2 
and a inhance-
ment in the H2O 
spectral signal. It 
remained unclear 
whether the water 
signal was caused 
by frost or by water 
previously covered 
by CO2.

Dundas et al. [11] recently communicated the detec-
tion of exposed subsurface ice sheets in mid-latitu-
des. We 
analyze the 
images they 
use to assess 
the presence 
of frost on 
the studied 
scarps.

The studied areas
look more like 
slabs than frost
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Back in 2009, Byrne et al [9] 
reported on the distribu-
tion of mid-latitude sub-
surface ice by looking at 
impact craters. We use  on 
of these impacts to moni-
tor the sublimation of ice. 

No signal
of frost!


