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1. Introduction

Triton is the largest satellite of the planet Neptune. It
is also the coolest body in the solar system, with a
surface temperature of about 38 K [10]. These frigid
surface conditions suggest that Triton is covered by
ices. Spectroscopic observations [1,2,5,8,10] have
revealed the presence of N,, CH4, CO, and CO ices on
its surface., with probably CO, and CO existing
partially as a solid solution with N, the dominant
constituent of the surface. At 38 K, the N, ice on
Triton's surface is quite volatile and subject to large-
scale sublimation and recondensation on Triton in
response to Triton's complicated seasonal cycle.
However, the repartition of the N2 ice cap on Triton is
still unknown, in spite of the detailed images
transmitted by Voyager 2 in 1989. Hansen and Paige
developed in 1996 a model of the seasonal nitrogen
cycle on Triton. They gave an explanation of the
seasonal nitrogen distribution with time considering
the fresh ice as darker than the substrate. This
assumption contrasts with the general idea that the
fresh ice has a high albedo. Another hypothesis is that
in 1989 during the south summer, the bright material
in the southern hemisphere represents an extensive
polar cap whereas the northern hemisphere is without
frost.

Previously, we have built a 3D model of Triton's
atmosphere [11]. This GCM based on a high thermal
inertia of the substrate material [9] and the presence of
a polar cap in the South and an unfrosted equatorial
band [7], manages to reconcile the different
observations of Voyager 2 : retrograde surface winds,
prograde winds at 8 km, temperature profiles... This
elevated thermal inertia allows to keep the heat of the
equatorial band during a sufficiently long time and to
introduce a phase lag into the seasonal cycle. On the
basis of this 3D model, we have built a 2D model
which predicts the evolution of the distribution of
Triton's N, frost over thousands of years. These results

are compared with observations and former

models[5,6].

2. 2D model's description of the
distribution of Triton's N2 frost

This 2D model is a simplified and adapted version
from the 3D model. The physical processes in the
Triton's atmosphere have been removed. Only the
variation of the solar flux, the variation of the latitude
of the subsolar point calculated from the new equation
of the orbital evolution based on rotationnal elements
combined with a relatively complete dynamic solution
adapted to Triton [4] and the
condensation/sublimation on the ground have been
taken into account. This model is calculated for 2
longitudes and 24 latitudes on more 2000 terrestrial
years. The emissivity is constant with a value of 0.7.
Several simulations have been run with different
initial frost distribution and for a same elevated value
of thermal inertia.

3. Preliminary results

The first test corresponds to a planet initially
covered by N, ice. The preliminary results reveal a
permanent polar cap in the South. Deposits of N, ice
also form in the high northern latitudes and the
equatorial band still remains unfrosted during time.
An asymmetry in the frost distribution appears even
with an initial symetric frost distribution. The surface
pressure on Triton from 1989 to 2000 increases., as it
has been measured by stellar occultations [3].
Previous studies [9] had already shown that a high
thermal inertia on Triton was in agreement with this
increase of surface pressure. We will also show the
results of the 2D model in the case of dark frost.

4. Summary and conclusions



This 2D model with a high thermal inertia gives a
possible frost distribution during a long period and
explains the evolution of the surface pressure on
Triton. These results combined with the results of our
GCM will permit to provide a possible understanding
of the machine “Triton”. In the future, it will be used
for the dwarf planet Pluto.
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