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1. IRTRODUCTION

Programs for caleulating electron correlatlion energies in small atoms
andl meolecules, using the diagrammatic many-body perturbation expansion
through third-order, have been described previou$1y<1“5). Bayond third-
order, the fourth-order linked diagrams involving guadruply-excited inter-

{5"9}. In a previous papﬁr{ﬁ),

mediste states are of particular interest
we have degcribed an algoritha for evaluating these eneryy components.
The purpose of this note is to give the FORTHAN sourve code which was
written te implement this algorithm, together with other programsing

details.

The programs are restricted to non~degenerate, c¢losed-shell ground
states of atoms and molecules. The reference wavefunction must be a
matrix Hartree-Fook single determinantal function. The zers-order

hamiltonian is taken to be the matrix Rartree-~Fook operator.

In this note we refer to diagrams A-G of Ffigure L in reference 6.

2. FORTRAN SOURCE CODE

The present program is code in FORTRAN I¥. It consists of six

routines:

MAIN in which the array I is dimensioned. %This iz of ftype
INTEGER*4 and has & minimum dimension of 26 nf, where m is
the number of virthax orbitals.

QAIAD is the controlling routine, in which the orbital energiss are
processed, data set referenca numbers are assigned, and
printed sutput 1s produeced.

UNPR is the routine which unpacks the labels assigned to the two

electron integrals.

3 7F-% is the routine in which the energiles correspending to diagram
A and the sum of diagrams F and & are evaluated. )

QRu4sB controls the evaluation of the energies corresponding to the
sun of diagrams B and C, and the sum of diagrams D and E.

BEST performs. rapld read/write operations for arrays.

A complete listing of the FORTRAN source code is given in the Appendix.

It ghould be noted the routines QU4A and QU4B may be overlaid.
3. INPOT DATA
There is no card input data for this program.

The following data files, which are generated by the third-crder many=-

body perturbatlen expansicn programs 1™, are requirea:

19 (60} titie, orbital energies, efc.

20 (56} primary file of "second-order” type integrals
21, 22, ... (6L, 62 ...} secondary files of "gecond-order" type

integrals

The Figures in parentheses are the data set reference numbers assigned

to these files in a previovs Technical Hemoran&um‘a).

4. BSTATUS

Iliustrative applications of these programs wmay be found in the

literatnr&{ﬁ'g'lo‘ll}.
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