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Physics Department, King Fahd University of Petroleum and Minerals. Dhahran 31261. Saudi 
Arabia 
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Abstraet. The new permrbation theory expressions obtained by Kim and Sukhme are 
wmmenled on. and some new results are obtained stating from their expressions. 

Recently Kim and Sukhatme 111 obtained some new expressions for ground- and excited- 
state wavefunctions and energies in perturbation theory, which do not involve infinite sums, 
and can be thought of as a generalization of LFT [2-51. 

Consider a Hamiltonian 

H = T +  V +,Ah = Ho+Ah 

where 

H Y n ( x )  = E,Y,,(x) = (ELo) +AEA1’ + AZELzJ + A3E‘3’ n + . . .)Y,(x). 
Kim and Sukhatme define f A x )  according to the equation Yn(x) = f , (x)qMx),  where the 
@&)’s are eigenfunctions of the unperturbed Hamiltonian Ho. Expanding f,&) in powers 
of A 

fn (x )  = 1 + Af:”(x) +Az f,“’(x) + A3f,’”(x) + .. . (1) 

and substituting in the Schrbdinger equation, these authors obtain 
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etc. 
Adding equations (8x10)  (with k = 4,s.. . .) and using (7) one obtains 

which suggests various approximations depending on how far one wishes to go in the f, 
expansion (equation (I)). 

The results, equations ( 7 x 1  I), may be looked upon as new results which supplement 
the derivations of Kim and Sukhatme. 

Finally, Kim and Sukhatme use their techniques to investigate the n = 2 state of an 
infinite square well potential 

I.. 1x1 > 4. 
subject to a perturbation h(x)  = Ax -!- B ,  and using equation (3) obtain 

Equating this result to the standard term by ‘term second-order energy expansion for this 
S t a t e  

one obtains 

a quickly converging series relation (giving S digit agreement after five terms) which to the 
knowledge of the author is not quoted in the literature [ 10,111. 

The support of KFUPM in this work is acknowledged. 
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