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ion reads: 

_ {~_ ~ -I- l(l + I h R = 0. 
4 P p2 j 

(3) 

(4) 

-- ,,) dF + (.1'£ _ 1 -- l) F = 0 (5) 
I" dp . 

netic function *) 

+ 1 - n, 2l + 2, pl. (6) 

_e series expansion for F hreaks off so 
guerre polynomi als. The wave fun ction 
, being the normal boundary condition 

,Ie is to calculate how the 1 s, 2s and 2p 
Jm are changed when it is uniformly 
:le lies a t finit e Yo ' The energy levels are 
ough the influence of the potential wall. 
ergy E and radius 1'0 of the cage will be 
1ge beginning wi th the large values of Yo · 
l 2p level" will be maintained, although 
teger for Yo = =. The quan tum number 
by compression. 

c it e l s , D e B 0 C y and B ·i j l. For a 
tlevia tion of E from its value at Yo = = 

e 1 5, D e R o c r a nd B ij I 1) have 
ve method. They calcul at ed the sn ift 

Q( IX (IX + I ) pi 
- p + - + .... 
y y(y + I ) 2! 

(7) 

l('lions have spec ially been investiga led by \ \. h i I t 
mbols k , /II ;tnd z with the v:lriables I, II, ;tnd i' u~d 
p. U 1I C h h oI 2' ' ) p;trametcrs v == i-:. p and ==,,~ 

thi s nota t ion by .V and t h,' second by /, the numtx'r tV 
":l\,C fu nc t ion " .\'/" has.\' - 1- 1 n odes be t ween it s 
uantu lU number" .V coincid('s with the variabl~ /I 

2)) for r. = 00 on ly. 
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of the ground state 1 s, but their method can easily be extented 
to the higher levels. H ere it will also be calculated for the 2s and 2p 
levels. 

00 

Putting F(p) = Lb"p" and inserting this in the differential equa-
,,= 0 • 

tion the following recursion formula is obtained: 

-r(-r + 2l + I) b" = (-r + l- n)b.,_--t- (8) 

If n is an integer the series breaks off and gives a polynomial 
of the degree n -l- I. In that case the wave function has a 
zero point a t Yo = = . If however Yo i.s not infinite, but still large 
enough that n is nearly an integer, we can put 

n = N + ~ with N integer and I ~ I ~ N (9) 
and 

1 
E = - -2 = 

2n 
1 1 ~ 

2(N + ~)2::: - 2N2 + N3' (10) 

where the first term in the last member represents the energy 
value for Yo = =. 

Substituting this in the recursion formula (8) and applying I~I ~N, 

apprOXll11at lOns for the coefficients b" are found. With the boundary 
condition that, for finit e Yo . reads: 

F(po) = 0, (11) 

one can easily find the first order correction for the Is-level, 
where N = 1 and l = 0: 

(12) ~ "" ----;-
i-'h - 00 I 00 2" 

L ( ) I Fo L Yo ,, ~. I -. -r + I . ,, = 1 -; (-: + I)! 

the formula of M i c h e I s , DeB 0 e rand B ij 1. 
The calculatiOlls for th e 2s and 2p levels. where N = 2 and 

l = ° and I, yield: 

fJ I""W -!Fo·- I 
;-2. - 00 1 

- 'ho + ~ -(-- I) .(- I ) I Fo 
T= 2 " \ '" ~ T' 

~2P::: 00 I 
6 ~ ---- F" ... -(- , 3) I 0 T= l. 10 T . 

• (13) 
00 I 

--1Yo+ .,.:2-.(-:- 1) (-: + I) 'Yo 
1 (14) 

1\1 i c h e I 5, D e B 0 e rand B ij I found the energy values of 


