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{vi) via inverse-Monte Carlo to obtain a set of pair only interactions { tf ). 
The physical properties generated from ($ ) are then compared with those 
from ( vf ) . We find the following: (i) Inversion of the SRO is possible (even 
when ( vf ) contains multibody interactions but (t ) does not). (ii) Never- 
theless, the resulting problem interactions Sj = -1 or +l if site i is 

occupied by an A or B atom, respectively. The set of spin 
variables (S’i) defines a configuration u. The energy of 
any of the p possible configurations is then written [4] 
as a sum over clusters of points (i; ij; ijk; . . .): 

E(a9 V) =JO(v)+ CJi(V$i + cJij(V$iij 
i j-3 

kcjci 
(1) 

where V is the volume, the Js are interaction energies and 
the first sum is over all sites, the second over all pairs, the 

third over all triplets, etc. We refer to these elementary 
clusters as ‘figures’ J 

If the set of interactions (Jf(V)) is known for a given 
alloy system, one may apply standard methods of lattice 
statistical mechanics (e.g. mean field, cluster variation or 
Monte Carlo methods) to the expansion and compute 
ground state structures or finite-temperatures thermody- 
namic properties. Recent examples included the calcula- 
tion of temperature-composition phase diagrams and 
ground state structures of transition metal [l-3] and 
semiconductor [2] alloys, mixing enthalpies of disordered, 
partially ordered, and off-stoichiometric alloys [2, 31 and 
short-range order (SRO) of solid solutions [5,6]. We refer 
to this approach as the ‘direct approach’. 

Conversely, another common tradition involves the 
‘inverse approach’: A measured thermodynamic 
property such as the set of SRO parameters o(n) (the 
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