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the analysis is that each atom still has a well-de-
fined number of nearest neighbors. The fact that
the coordination is tetrahedral (i.e., Z=4) is
used at only one point in estimating the norm of
H,. If, however, the coordination were not tetra-
hedral, it would still be possible to demonstrate
the existence of a band gap. To see this, we note
that Eq. (4)is a special case of the more general
relation

A=V =V e
A L R
S AN D

det

SV A= (2=, ]

Combining this result with the simple manipula-
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tions outlined above, a band gap can be shown to
exist so long as V,/V,<2/Z.

In conclusion, we point out that arguments of
this type were, in effect, anticipated by HWT,
As these authors point out, in the limit V;-0,
their Hamiltonian describes a gas of independent
bonds, and the spectrum is simply ¥ V,. Turning
on the interbond coupling associated with Hl can
only lead to a finite (i.e., proportional to V)
broadening of the original bonding and antibonding
levels.® That the broadening is finite follows from
the fact that the norm of H, is itself of order V;.
Physically, it is precisely this notion of weakly
coupled two-level systems that underlies the resol-
vent formalism, and in this sense it is not sur-
prising that the bonding-antibonding classification
of eigenvalues survives for small enough values of
the ratio V,/V,.
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