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Introduction. Four years of mapping of the
martian surface from Mars Odyssey give us a lot of
observational data to trace not only the growth and
sublimation of martian seasonal caps within one
martian year but also to distinguish the difference
between martian seasons from one year to another. |
this work we have used data gathered by High Energy
Neutron Detector (HEND) for southern hemisphere of
Mars to make estimation of GOdeposit column
density and mass for different latitude belts as a
function of time. We also have tried to make
comparison with other observational data and B w0 0 20 %0 30
estimations provided by Gamma Ray Spectrometer L (degree)

(GRS), Mars Orbiter Laser Altimeter (MOLA) and

120 4

CO, column density (glcm’)

General Circulation Model (GCM) [1-3]. 8,00E+015

Analysis of long term variations of neutron 7,00E4015
spectroscopy data is proved as a very effective faray 6,00E4015 ]
observation of seasonal deposit's evolution [4]5]. 5,00E+015 ]

was discovered that ground g@ost effectively hides
upper water rich surface layers (located poleward 3.00E4015 ]
60S/60N latitudes) from the orbit neutron and gamma 2008015 ]
spectroscopy (GRS, HEND and NS observations). This
effect was suggested as a base for estimation of
column density of C@deposit at different latitudes A o0Es0rs

[4,5,2] on North and South of Mars and reconstoucti ’ 50 100 15 200 250 300
of multidimensional model of COdeposit showing L, (degree)

how snow depth varies as function of latitude, ) )
Fig.1(UP). Seasonal curves of G@eposit column density (HEND

Iongltude and tl_me' data) for different southern latitudes (80S-90SS-B0S, 60S-70S,
Data Analysis. The seasonal curves of neutron flux 5s’60s) are compared with GCM's predictions.

at epithermal and fast energy ranges were used toFig.2(DOWN). Mass estimations of southern seasonal cap (HEND
deconvolve evolution of snow depth (column density data) LOf the 'E/'a(fjs Odys)seytjirétcyl\j?f (b'ude_ f_UfM?g; Stolgys)sey’s

H . secona year (red curve) an S preaqictions| ve) are
mea_sured as g/dnat dn‘fere_nt southern latitudes for presented for the southern hemisphere.
previous and current martian years. All curves are
extracted from derived HEND data DHD (background
subtracted data with reduced solar events presatted .
the PDS). It was normalized to the data observed atHnEll\'D. R?"”f‘ Trr‘]f dre_ﬁufl_ts rOf 1(_jitar decorr:volutlgn
Solis Planum to avoid variations of neutron flux &nalysls are FI) esente I It't 'gu Em ere we navers
caused by long term changes of Galactic Gamma Raysi%gr :gssegn?)fcggze(sx)(l a&;’ deensit 'Z(;S'Joﬁsjﬁgﬁbioz .
flux and systematic effects (gain and temperatuftsd ' “60p 4 ISty as .

seasons (you say season/al twice in this sentemce);

in HEND detectors). . i ;

The implementation of numerical model of HEND figure 2: here we have shown mass estimates for the
observations and special minimization procedure for 30““‘9”? seasotr}al cap (6()“8-908) fma%e t:]mt tt\;]vo
getting model parameters allowed finding best fit successive martian _ years. was foun a the
correspondence between model predictions andmaﬁmum cQ depoglt thickness varies from 16-18
observations which lead to estimation such valiges a g/ecar ;éIg?‘f;ﬂﬁ%?t'%ﬂgzeﬂ:ﬁaﬂf’”ﬁ i%?éléggﬁvtg di
deposit column density and mass [see also 5] different time windows: ~=13C for the 50S-60S

latitude belt and ~4=18% for the 80S-90S latitude
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belt. The comparison between different martian sear
shows that possible differences can be observed onl
during the middle of the southern winter and can be
explained as snow depth variations of 3-5%.

Comparison with GCM, MOLA & GRS. On figures 1-

2 we have also presented comparison between HEND
estimations and GCM predictions which show good
coincidence in estimation of maximal column density
and mass of COdeposit, but reveals some discrepancy
in time behavior of southern seasonal cap espgadall
period of sublimation of C&deposit.

Parameterizations (column density & mass) of
Southern seasonal cap made by GRS have also been
compared with HEND values. It was found that GRS
values are smaller than HEND but it is still within
error bars.

Another type of comparison which could be done is a
comparison with MOLA/MGS estimations of snow
depths (measured in cm) and total masses of sdasona
caps. Direct comparison between neutron spectrgscop
data (g/cm) and altimetry data (cm) leads to the
estimation of the volume density of G@eposit. In

this study it was found that average volume dertity
southern CQ@deposit lies below 1g/cin
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