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ABSTRACT. The central-force effec tive pair potential ofRahman and others (1975 ) is used 
to generate minimal binding-energy surfaces and configurations of a water monomer adsorbed 
on the unrelaxed basal plane surface of ice Ih. In the ini tial study H 20 molecules are placed 
with oxygen atoms fixed at the ice Ih lattice positions and associated hydrogens along the 
tetrahedral bond directions- res tric ting the H - O - H bond angles to 109'5°. A rigid-body 
water monomer adsorbed on the surface interacts with a ll the H 2 0 molecul es in the bulk ice 
model via the central-force effective pair potential. The cen ter-of-mass height, z, and the 
dipole orientation of the adsorbed H 20 molecule are varied to minimize the total binding 
energy of the monomer over a particular (x,y) point of the surface. Preliminary resul ts 
showed that a rigid adsorbed m onom er with an H - O - H angle fixed at 104'5° produced only 
minor deviations in the binding-energy surfaces and tha t a la rge bulk-ice model (486 mole­
cules) gave effectively the same results as a smalle r ice model (50 molecul es). Studies on an 
infinite ice surface using periodic boundary conditions are in progress and will be used to 
study surface relaxation and long-range effects on the minimal energy surfaces. Three types of 
sites on the basal plane were conside red: (I) a site with all surface m olecule protons pointing 
out of the surface; (2) a site with all urface molecule protons pointing into the surface; and 
(3) a site with a ll rows of surface molecu le protons pointing alternately into and out of the 
surface. A "site" generally refers to a region (about go ;\2) on the surface over which the 
minimal binding-energy surface is to be determined. 

Minimal binding-energy surfaces for the sites have been obtained together with plots 
showing the surface of the posi tion of the center of mass as a func tion of x and y . This is a 
model calculation and is limited by the validity of the potential under close scrutiny . However 
it gives a qualitative picture of how complex a terrain the real ice Ih surface might present to 
an adsorbed water molecule and how the water molecule might diffuse from site to site. 
From these calculations (and in the spirit of this model potential ) a value for the m ean path 
length and the m ean residence time of the adsorbed water monomer can be estimated . 
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