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It is shown that although non-orthogonal spin geminals and variation of the spin geminals can be incorporated into
our method for constructing optimally N-representable density matrices, they offer no practical advantages. A tech-
nique for predicting the effects of basis augmentation is presented and the role of error bounds in our theory is

briefly discussed.

1. Introduction

Recently we proposed a method for constructing
optimally N-representable 2-matrices which are ex-

pressible in terms of any given set of spin geminals [1].

A measure of N-representability was introduced and
error bounds which allow us to estimate the conse-
quences of approximate N-representability were de-
rived. In this letter we consider the use of non-ortho-
normal spin geminals and possible variations of these
spin geminals chosen to improve the N-representability
of the resulting 2-matrices. One conclusion is that non-
orthogonal spin geminals can be used in our method
but they offer no advantages over orthonormal func-
tions. In fact, while carrying out a calculation one
would eventually be faced with the task of orthogonal-
izing the chosen set of spin geminals. Thus one might
as well perform the orthogonalization as the initial
step.

We also conclude that no improvement in N-repre-
sentability can be made by varying the spin geminals
within the space spanned by the original set of func-
tions. Only augmentation of the basis gives the possi-
bility for improvement. A scheme for estimating the
effects of augmentation is presented.
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Lastly we make some brief remarks aimed at clar-
ifying the role of error bounds in our proposed meth-
od for constructing optimally N-representable density
matrices. These error bounds are an essential compo-
nent of our modified variational technique which al-
lows the optimization of variational parameters ap-
pearing in the resultant 2-matrices.

2. Non-orthonormal spin geminals

We assume that we have available a set of antisym-
metric, but not necessarily orthonormal, spin gemi-
nals # {¢,(1,2),i=1.2, ...,M}. The development
presented in our earlier paper (hereafter referred to
as I) can be carried through directly with only the
following modification: the normalization condition
on ¥(1,2, ..., N) becomes

e

1=2 2 ¢ [6°(12)¢.(12)dr,dr,C,
Z, Z clisapsudming,

11 The reader is referred to ref. [1] for notation and details
of the discussion.






