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EVALUTION OF HOMO, LUMO, LOMO ENERGIES

FOR NON-ALTERNANT HYDRCCARRCNS
Chen Erting

(Shenyung Iastitute of Chzmical Technology)

ABSTRACT

The variatiora} method calculating the Hiickel energy of highest occupied mo-
lecular crbitnl (MOMO) and lowest unoccupied molecular orbital (LUMO) in alter-
nant hydrocirbon species has been modified and extended to one including non-
alternant hydrocarbons shown as the following,
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The zero iterate vector is selected as following,
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ayj is the element in A™!'; A7! is the inverse of adjacency matrix; y¢” is the
vth iterate vector; [y "’ ]" is the transpose of y (") v taken the value of 0,1
indicates that calculation needs repeating once only.

Within the approximation of HMO theory, enough accurate result of energy
of HOMO (or LUMO) has been obtained by using inverse iterate and Rayleigh
quotient for the adjacency matrix of a non-alternant hydrocarbon molecule. The
process is so well convergent that iterate is required only once. The method of
calculation and the rule for selecting the initial trial function are described in
this paper. The average deviation of calculation for 30 molecules is 0,0028. In
addition, a topological formula of calculating the energy of lowest occupied mole-
cular orbital (LOMO) has been derived mathematically.

Formula for the calculation of energy of LOMO is as following,

Ay =yoin
R
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where d; is the number of neighboring atoms connected to the kth atom. This
formula is suitable for both alternant and non-alternant hydrocarbons and the
accuracy of the author’s formula is better than that of any similar result ever
have been reported in the literature.

The application of the method is illutrated by some examples.
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