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ONE of the important problems of molecular chemistry concerns the walua- 
tion of the correlation energy of molecules and the study, in general, of cor- 
relation effects in many-electron systems. The motions of the electrons in 
atomic or molecular systems are not independent of each other but are 
dependent on (or correlated with) the positions and spins of the other elec- 
trons. This correlation now is of two kinds-the first one arising from the 
limitations imposed by the Pauli Exclusion Principle which forbids two 
electrons of the same spin to stay in the same state, and the second kind 
arising from the strong Coulomb repulsion experienced by any two electrons 
when they try to approach each other closely. 

The standard method of solving many-electron problems in quantum 
mechanics is by means of the Hartree-Fock equations, which are the varia- 
tional equations of the Hamiltonian operator for a wave function that is a 
determinantal expression in the one-electron orbitals. Since the wave 
function is a determinant in the one-electron orbitals of the different electrons 
of the system, it will vanish when the co-ordinates of any two electrons 
having the same spin become identical and thus the Pauli Principle is implicit 
in this scheme. Or in other words, the Hartree-Fock equations suggest 

\ 
and bring within their scheme the correlation between electrons of the same 
spin, but because of the 0.-e-electron approximation they fail adequately to 
take into account of the Coulomb repulsion effects between the electrons. 
Experience has in fact shown that the H. F. equations give a much higher 
value for the energy of a molecular system than the experimentally observed 
one; this is to be expected because the H.F. equations neglect the Coulomb 
correlation between the electrons and would consequently contribute a much 
higher value for the repulsion energy of the system than is actually possible. 

Coulomb correlation between the electrons can be brought into the 
theoretical formalism in several ways, but the simplest a'nd most direct method 
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