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the Cambridge Analytic Derivat ives Package (CADPAC) has continued tu be developed
as a Computational Chemistry 'nckage, 1n line with the grant proposal. During the
period of this report the following extensions have been made._

* \‘ d
(1) The calculation of the non-linear optical properties o((k\)"\\),(g("‘)l—""))wn\“z]

{11) 7 The development of a high- qpln open shell perturbatlon theory RMP2, R{MP2
code.
{11i)  Brueckner theory at the Doubles and Triples level.

(iv) The Development of a Deasity Functional Code.
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Full Period of Grant June 11990 - August 31 1993
Title of Grant " The Development of Quantum Chemistry Codes"

Over the entire period of the grant, we have continued to develop our
Quantum Chemistry Code, CADPAC, as envisaged in the original grant
application. Copies of CADPAC have been delivered to Wright Patterson
AFB, Aberdeen Proving Grounds and Kirtland Supercomputer Institute ( as
well as many other U.S. centres not directly connected with USAF).

The specific advances which have been included in CADPAC in its latest
version 5.2 are :

(i)  Non linear Optical 'roperties : Frequency Dependent Self Consistent
Field Polarisabilitg a(-w;w) and Hyperpolarisability
B(-w, - w,;@,,@,). These important properties may now be
calculated.

(ii) High-Spin Open Shell Perturbation Theory at second, third and fourth
order (RMP2, 3, 4 and ROMP?2, 3, 4). Gradients of RMP2 and ROMP2.
The achievement here is that Meller-Plesset theory is equally
applicable for open-shell as well as closed shell systems.

(iii)  Brueckner theory has now been fully implemented at the BD(T) level,
with analytic gradients, for closed shell systems. This version of
Coupled Cluster Theory is gaining respectability.

(iv)  Density Functional Theory. This has been an important development
in Computational Chemistry recently. We have a high accuracy DFT
code which solves the Kohn-Sham equations for the commonly used
LDA and BLYP functionals. We have developed our own quadrature
scheme, now widely used. We have available analytic gradients and
second derivatives as well as electrical properties. We have developed
our own functionals.

To achieve all the above highly successful developments has demanded
considerable scientific manpower. We are grateful for the support of AFOSR
at the level of one postdoctoral research assistant per annum. The personnel
supported have been Drs. K. Laidig, C. W. Murray and A. Willetts.

Attached is a list of scientific papers which have been published in connection
with these developments of CADPAC.
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