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Sublimation and gas flux of volatile ices fronl  porous  bodies in tllc  Solar  S@CIII arc im-
portant, observable phenomena. Surface erosion and dust build-up on a comet nucleus and
coma formation arc processes attributable to the flux of sublimatil]g  gases. Our computer si-
mulations focus on the gas flux from volatile, icy compolicnts  in tJlc surface layer of a porous,
Jupiter-class comet in order to investigate the relationship of the observed relative molecular
abundances in the coma with those in the nucleus. Wc c.omparc  results from one-dimensional
and two-dimcnsiona]  models. Wc assume a porous body, contai]li]lg  dust and up to four com-
pollc]lts  of icc (e.g., I]zO, CO, COZ, ClIi).  For details of tllc onc-dill]cllsional  model scc [1].
Wc SOIVC the mass and energy equations for t]]c different volati]cs silnultancously.  ‘1’hc mode]
inc]udcs  illflowing  and outflowing gas within the body, dust mantle build-up, depletion of the
most volatile ices in outer layers, an d rccondcnsatioll  of gases ill deeper layers.  ‘J’hc  ]nodcl
calculations start with a homogeneously rnixcd  body at a constant tclnpcraturc  and a constant
mass density at aphc]ion of tkc orbit.  l)UC to insolation and heat conduction the internal energy
of tkc body illcrcascs. As a result of sublimation of tllc lninor-,  more volatile components, the
initially ho]nogcncous  body differentiates into a nlulti-]aycrcd  body. l“or example a dust, 1120,
COZ, and CO icc body diflcrcntiatcs  into a foul layer l)ody,  ill wllicll  tllc  dccpcst l aye r  has
tl]c origil)al  composition] and the hig]lcr  layers arc successively ~llorc dcplctcd  of volatilcs.  The
boulldarics  bctwccn  the layers arc sublimation fronts  of t] IC co]r(:s~)O1l(lillg,  volatile phases. ‘J’hc
dcpt]]s  of the sublimation frojltx  cha]lg;c wit]) Li]nc and  arc on L])c ordcl of Lc]]s  of Inctcrs. l“roI]l
tl]c calculations wc obtain tcmpcraturc,  relative chemical abundallcc, ]mrosiiy,  and pore size
distributions as a function of depth, ancl the gas flux i]llo  the interior and  into the coma for
each of the volatilcs  at various positions of the comet, i]) its orbit. WC find that a dust layer
at the surface of the I] UCICUS  drastically rcduccs  tllc sul)linlatio~l  flux of 1120 at hel iocentr ic
distances 7’ < 3 AU. ‘1’llc ratio of L1l C gas flux of minor volatilcs  to tllal, of 1120 in the coma
varies by several orders of magnitude throughout the orbit.

Wc dcvclopcd  a two-dimensional model for heat and IIlass transfcl to investigate inhonlogc-
ncitics,  surfaces with different shapes, and surfac.c structures. Wc l)rcscllt  preliminary rcsult,s
from this model for the gas and dust flux and for the tcml)craturc and  abundance distributions
in the surface layers of the nucleus as a function orbital and structural variations. ‘J’hcsc com-
put,cr  simulations will bc useful for cnginccring  models fol spacccraf’t  lnissions  subsequently for
the interpretation and understanding of in situ rcsu]ts.
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