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Ar over southern winter pole (-75° to -90°)
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Reduction and Analysis Considerations

1st Mars Express Science Conference, 21-25

e The thermal neutron flux has a seasonal fluctuation
which causes changes in the peak area of the 1294
keV Ar y-ray

e We correct for this effect by taking the ratio of the
Ar peak area to another y-ray line peak area which is
made by the same mechanism (thermal neutron
absorption and subsequent decay) within the GSH
itself (1382 keV line of Ti)

e After correction for the changing neutron flux we
find a large seasonal variation in the Ar abundance
over the south polar region
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Reduction and Analysis of additional 2 martian year
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“Advection Only Model” Compared with GRS South Polar Data
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Notable Changes
in South Polar Atmospheric Ar

e In autumn the measured Ar mass tracks that
of the “condensation flow only” model to form
an enhancement over the polar area

e CO, frost continues to form until the
deposition ceases at the end of southern winter
(L, 180°)

e In contrast, the peak in measured Ar mass is
reached at the end of autumn (L, 90°)

e In spring the Ar mass mixing ratio decreases
below the nominal VL2 seasonally adjusted
value

e By early summer the Ar mixing ratio has
restored to the nominal VL2 seasonal value

e The implication is that excess Ar is being mixed
away from the polar region by atmospheric
motions
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Mixing driven by the gradient in the Ar mixing ratio
Derivation of meridional Eddy Mixing Coefficients

e We solved the seasonal transport equations for
the meridional eddy mixing coefficients:

K, = (Ax/Af) (v, fo, - Fa. / P)

These provide a parameterization of the
efficiency of stirring Ar both against the wind
and along a mixing ratio gradient
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Total Ar Transport in and out of South Polar Region
Science, 306, 2004
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Seasonal Variation in Meridional Mixing

Science, 306, 2004
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Summary

Ar abundance is an excellent tracer for the study of
atmospheric circulation and bulk transport

The long southern winter and the relatively low atmospheric
column abundance are the major factors creating the
longer-lasting Ar enhancement than that of the northern
polar region

Meridional mixing by both bulk flow and eddy transport are
greatly enhanced with the onset of southern spring

The expanded data set at other latitudes (not shown here)
exhibits considerable evidence for atmospheric wave
activity at the perimeter of the polar seasonal caps
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