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The electron affin'ioies (EA) of atoms can be evaluated by the use of the 
va11iatlional prinoiple for energy, by the Glocker's method, and semiemplirii
cally. An excellent review of these methods was recently g1iven by Moiisei
w.1tsch 1> ,  Here we wtish to menbion that the results of the variational method 
are strongly dependent on the electron wave functions whiich are used, and, 
even with Hartree-Fock wave functions, the correlation and · relatli.vas,bic 
effects should be 1included iin order to obtain a resonable value of EA2> .  
However, the calculaition of these corrections 1is a labounious numeuical task. 

A simple method for evaluation of EA of atoms is the use of an integral 
iden1iity for the energy, del'ived in3> .  The basic ,idea tin the denivabion of th:is 
identity is the analybical continuation (1into the complex k-plane) of the !in
tegral -identi,ty for the phase sh>if ts J14>

tg �1 = - 2 S V (r) Ii (k, r )  ji (kr) r dr . (1) 

The radial funobion h (k, 1) 1in (1 ) has the asymptotic behaviour

h (le, r),� sin ( kr - � ) + tg (\ cos ( kr - � ) ; (2) 

j1 (kr) .is the spherical Bessel function, and V (r) is an one-particle potential 
operator. From the potential scatteriing 1theory it is well-known that the bound 
states of a particle iin a potenbial V (r) correspond to ,those pure imaginary 
values of the momentum kn = ixn , for which (see e. g.4) p. 48) 

(3)
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For s-bound states':- of the eleotron 1in a negative atomic ion ,the relations ( 1 )  
and (3) g,ive an integral ,identity for x ,  

00 

x = - 2 S V (r) cp (x, r) sh ( xr ) dr (4) 
0 

where cp (x, r) is the wave function of the loosely bound electron in the ne
gaitive ion. It ,is obvious that the ,identity (4) can be used for evaluallion of 
EA = - x2/2 by subs,uituting for cp (:n, r) an approximate funofiion cp (x, r) .
Then the identity (4) gives an algebraiic equation for :n. The va�idity of the
result, of course, will depend on .,the choice of cp (x,r) and V (r) . 

In this note we shall calculate the electron biinding energy in Li ( l s2 2s2) .

For cp (:n, r )  we shall itake a hydrogen�ike function 

q; (x, r) = Ar ( 1-xr ) e-«r , 
where A ,is the normaliizattion constant. 

" 

(5)

In the potential V (r) we shall ,include the sfatiic 1interaction Vst of the elec-
tron with the atomic core, the exchange ,interaction wirt:h 2s and 2P states 

W (2s, 2P), and the polartizatlion interaction VP . Thus for V(r) we have 

where 

A ' 

V (r) = Vst (r) + W2,, 2p (r) + VP (r) ,

z "1 - J.,rVst (r) =--;: � Yi e
,. { 1 { _ S

oo 
- dr' 

W ;  = +2 P2, (r) -;: I P2, (r') cp (x, r') dr' + P2, (r') cp (x, r') --;- +
0 

* For I-hound state the integral identity for ,e is
1 = 2 ii J V (r) <pi ( X, r) ii ( x, r) r dr 

0 
where i1 (x) is the modified spherical Bessel function. 

(6) 

(7)
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r 

1 f � X � P2, (r') y1 (r' I P2,, P2p) cp (x, r') r' dr' 
0 

S
oo 

- dr' }+ r P2, (r') y1 (r' I P2,,P2p) cp (x, r') � 

where 

+ 
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(8) 

(9) 

y1 (r I P2,, P2p) = :2 J P2, (r') P2p (r') r' dr' + r J P2, (r') P2p (r') :�: , ( 10) 
0 r 

and signs » + « and » - « correspond to the singlet and tniplet strutes, respechively. The »pote111bial field parameters« y; and 2; :in (7) were taken from5l andthe functions P2s (r) and P2v (r) from6l and (7) ,  respecbively.The equaibion ( 4) has been solved numenically, and for the Slinglet state the result is x = 0,226. The corresponding binding energy is EA = 0,69 eV. For the trliplet state no solutiion of equation (4) was found. The expenimental value 8) for EAcLi) ,is 0,6 e V, while the variational inethod2l g1ives a value of 
0,58 eV. Edlen's9l sem1iempi11ical value 1is 0,82 eV. It was found that the exchange and the polarization iterms iin (6) very strongly affect the V1a:lue of EAcLi) , as ,in the case of EA<HJ3l ,  
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