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Althou gh t h e  random p�ase approximat ion  w ith  exc ha nge  ( RP AE }  has  
b een appl  l ed w ith success in  exp l aining  the p hotoabsorptlon ( photoex ­
citation  and  photoio niz a t ion )  processes i n  l i ght atoms / 1 /, t here  a r- e  
some discr epancies between  t h e  t heoretical  results a nd experimental  
data  /2 /, cla i med somet i m es to  ha v e  a n  experimental  err or not gr eater 
than 1 %. These d i screpa n c ies are a scri bed to t he fact that the RPAE  
does not inc lud e c o ntr i bution  of  some Feynma n diagrams whic h c a n not  
b·e neg l e ct ed. 

The calculations pre sented h ere  includ e t he elec tro n shell r ear ­
ran gement due  to  remo va l o f  t h e  photoelectro n ,  by  calcu lat i n g  the 
s in gle-electron excited states  i n  the  frozen  core f ield o f  core. sta­
tes,  o btained from  t he sel f -c o n s istent  f ield calcu lat io n of  io n in­
st ead of neutral  atom, a nd t h e n  b y  a pplyin g t he u sual  R PAE  method. 
( The self -co n s ist e nt fie l d  ca l cu l at i o n  i n  the case of He+ io n reduces 
t o  the solut ion  of the  hydroge n - l ike  problem,  but  it ha s st ill b een  
solved numerica ll y b y  our  co mputer programs / 3 / ) .  Suc h procedure i n ­
c l udes the proc e s ses which ar e beyond the RP A E  / 4 /. 

The resu l t s o f  our c a l cu lations  o f  the osc i l l ator stren gths  for 
he l i u m atom in  the modi f i ed RPAE  are  presented i n  the t a b l e  and are  

Tr a nsition 

1 s+2p 
, 3p 

4p  
5p  
6 p  

RP A E  

0.252 
0. 0 7 0 2 
0. 0 2 9 0  
0 . 0 1 4 7  
0. 0 0 8 4  

Mod. R P A E  

0 . 2 6 
0. 0 7 1  
0. 0 2 9  
o .  o 1 s 
0. 0 0 8 

Exper i m ent 

0. 2 72+ 1 %  
Q. 0 734+ 1 %  
0 , 03 0 2+3% 
0. 0 1 53+ ( < 1 0 % )  
o .  o o a-sI ( <  1 0 % ) 

compar ed w i t h the  RP AE 
va l u es a nd exper i mental 
data. Somewhat better 
a greement  with the exper ­
iment is  o btained i n  the 
mod if ied RPAE for t wo 
l owest trans it io ns  ( 1 s+2p
and 1 s+3p)  f or wh ic h the 
discr epancy between the 

RPAE a nd exper iment is  greatest, wherea s for higher excitat i o n s  both 
the RPAE a nd its  modificat i o n  pract ically coincide. The photo io niza 
tion cross  · sect io n is  calcu l ated in  the  modif ied RPA E u p  to photoelec ­
tron� ner gy of a bout 1� R yd ber gs,  a nd is  pract i c ally equal  to  the RPAE 
va lu�s wit h in the  calcu lat ion error, at mo st few  p ercent s. 
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