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1  1 1 independent particle model (1PM, potential is used to investigate the ground state photoioniaation cross section
1 I 1 .T I I  “ function ot incidenl photon wavelength in the dipole length approximation . The spin-orbit interaction
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1. Introduction

Varinus th e o re t ic a l sStudies h a v e  c o n t r ib u te d  to  the in c re a se d  

understand ing  o f  s p in - o r b it  in te r a c t io n  an d  c o re  p o la r iz a t io n  

elfcets in  the p h o to io n iz a t io n  o f  a t o m ic  p o ta s s iu m  [1 ,2 ]. It has 

been re p e a te d ly  d e m o n s t ra te d  th ro u g h  d i f fe r e n t  s tu d ie s  that 

ihc e le c t r o n  e x c h a n g e  c o n s id e r a t io n  a n d  a l l o w a n c e  f o r  

d istu rs ion  a n d  p o la r i z a t io n  o f  th e  c o r e  a l t e r  th e  v a lu e s  o f  

pho t(.) ion iza tion  c r o s s  s e c t io n s  p r o f o u n d ly .  In  th e  c a s e  o f  

ptJinssium l ik e  s o d iu m , r u b id iu m  an d  c e s iu m ,  it  w a s  fo u n d  that 

us ihe fre q u e n c y  o f  th e  in c id e n t  r a d ia t io n  is  in c re a s e d  ab o ve  

•he spec tra l h e ad , th e  c ro s s  s e c t io n  fa l ls ,  re a ch e s  a m in im u m  

und then r is e s  r a p id ly .  T h e  e x p e r im e n ta l w o r k  a p p e a rs  to  h a ve  

ci'tabhshed a c c u ra te  v a lu e s  o f  p h o to io n iz a t io n  c ro s s  s e c t io n  o f  

uinmic p o ta ss iu m . T h e  th e o re t ic a l p o s it io n  is  s t i l l  n o t sa t is fa c to ry , 

b ven the c a lc u la t io n s  [1 ,3 ] u s in g  a c c u ra te  w a v e  fu n c t io n s  w h ic h  

•'iclude th e  e f f e c t  o f  e le c t r o n  e x c h a n g e  a n d  a l lo w a n c e  fo r  

‘̂Mor.sion an d  p o la r iz a t io n  o f  th e  c o re ,  a re  in  p o o r  a g re e m en t 

e x p e r im e n t. T h e s e  f in d in g s  h a v e  c o n s e q u e n t ly  re q u ire d  a 

>^t^L;onsideration o f - p o t a s s iu m  p r o b le m  to  see  i f  th e  la c k  o f
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ag ree m en t w ith  e x p e r im e n t  c o u ld  b e  re m o v e d . W e is h e it  [3] 

p re s e n te d  an  a lte rn a te  d e r iv a t io n  o f  th e  c o r e - p o lu r iz a t io n  

c o rre c t io n  fo r  p o ta s s iu m  a tom . H e  used  a s e m i-e m p e r ic a l m o d e l 

p o te n t ia l w h ic h  w a s  based  o n  the H a r t r e c -F o c k  c o re  p o te n t ia l 

w it h  c o r r e c t io n s  f o r  th e  c o r e  p o la r i z a t io n  a n d  s p in - o r b it  

in te ra c t io n s . H a n s e n  [4| in v e s t ig a te d  the in f lu e n c e  o f  th e  c o re  

p o la r iz a t io n  in  th e  m o d e l p o te n t ia ls  an d  the tra n s it io n  m a t r ix  

e le m e n ts  in  a lk a l i  m e ta l a to m s  and  d e te rm in e d  a c o m p le te  se t o f  

th e ir  r a d ia t iv e  l i f e  t im e s  f o r  a l l  th ese  a to m s  up  to  the q u a n tu m  

m e m b e r n = 15. M a n s f ie ld  [5] s tu d ie d  the p h o to io n iz a t io n  b y  the 

s u b v a le n c e  s s u b s h e lls  o f  p o ta s s iu m  a lo n g  w ith  o th e r  a lk a l i  

a tom s viz R b  and  C s  c o n f irm in g  the im p o rta n c e  o f  in t ra -su b sh e ll 

c o r r e c t io n  in  su ch  ca se s . A l l  th e se  fe a tu re s  p o in t  to w a rd s  th e  

im p o r ta n c e  o f  u n d e r ta k in g  the  s p in -o rb it  and  c o re  p o la r iz a t io n  

p h e n o m e n a  in  th e  s tu d ie s  o f  p h o to io n iz a t io n  c ro s s  s e c t io n  o f  

p o ta s s iu m  a to m . In  th e  p re se n t ca se , w e  e m p lo y  G S Z - I P M  

p o te n t ia l [6 j. It is  s h o w n  th a t in  c o m p a r is o n  to  H a r t r e e -F o c k  

S ta te r (H F S )  c a lc u la t io n s ,  a s im p le  tw o -p a ra m e te r  a n a ly t ic  G S Z -  

I P M  p o te n t ia l h a s  b een  v e r y  s u it a b le  c h o ic e  to  d ea l w ith  a to m s  

and  e le c tro n  -  a tom  in te ra c t io n s  [7 .8]. E v e n  in  the ca se  o f  a to m ic  

L i  p h o to io n iz a lio n  [9], w e  h a ve  fo u n d  tha t the G S Z - I P M  p o ten tia l 

h a s been  a g o o d  c h o ic e  to  in v e s t ig a te  th is  p ro b le m  at lo w  p h o to n  

e n e rg ie s . T h e  p h o to io n iz a t io n  c ro s s  s e c t io n s  o f  th e  6 i  e le c tro n
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o f  c e s iu m  a to m  [1 0 ]  h a v e  a ls o  b e e n  c o m p u t e d  u s in g  th is  

p o te n t ia l an d  it  is  s h o w n  th a t th e  v a r ia t io n  o f  p h o to io n iz a t io n  

c r o s s  s e c t io n  w it h  p h o to e le c t r o n  e n e rg y  is  in  b e tte r  a g re e m e n t 

w ith  re la x e d  c o re  r e s u lt  o f  H u a n g  an d  S ta ra c e  111] th a n  th e ir  

f r o z e n  c o re  re s u lt s  an d  a ls o  w it h  th e  m e a su re m e n ts  o f  C o o k  et 
al  112] u p  to  a b o u t 0 .7  c V . C o n s id e r in g  th e se  f in d in g s ,  w e  

in v e s t ig a te  th e  p h o to io n iz a t io n  o f  p o ta s s iu m  a to m  in c o rp o ra t in g  

th e  e f fe c t  o f  s p in - o r b it  in te r a c t io n  a n d  c o r e - p o la r iz a t io n  e f fe c t  

b o th  b e ca u se  th e se  s tu d ie s  d e m o n s t ra te  c o n v in c in g ly  th a t th e  

e x p e r im e n ta l p h o to a b so rp t io n  c a n  b t  e x p la in e d  w ith  a re a so n a b le  

tre a tm e n t o f  th ese  tw o  e f fe c t s  . R e c e n t  l it e r a tu re  s u rv e y  a ls o  

re v e a ls  th a t no  su ch  a t te m p t u s in g  th e  a fo r e s a id  p o te n t ia l has 

been  u n d e rta k e n  so  far. It w a s  th e re fo re ,  c o n s id e re d  w o r th w h i le  

to  s tu d y  th is  p ro b le m  .

2 . T h e o r y

T h e  th e o ry  o f  in te r a c t io n  o f  r a d ia t i(m  w ith  m a tte r  e n a b le s  us to  

fo rm u la te  e x p re s s io n s  w h ic h  re la te  th e  o s c i l la t o r  s tre n g th  an d  

th e  in te g ra te d  a b s o rp t io n  c r o s s  s e c t io n  t o r  a n a r ro w  l in e  to  

a p p ro p r ia te  m a tr ix  e le m e n ts  in  th e  e le c t r ic  d ip o le  a p p ro x im a t io n . 

T h e  th e o re t ic a l s tu d y  o f  p h o to io n iz a t io n  p h e n o m e n o n  h o w e v e r , 

r e q u ire s  tha t th ese  r e la t io n s  s h o u ld  b e  e x te n d e d  so  as to  a c c o u n t 

fo r  the fa c t that w h i le  th e  in i t ia l  s ta le  is  in  d is c re te  b o u n d  sp e c tra l 

le v e l,  th e  f in a l  s ta te  l ie s  in  th e  fre e  c o n t in u o u s  s p e c t ru m  . T h e  

fo rm u la  fo r  the p h o to io n iz a t io n  c ro s s  s e c t io n  o f  an  N - e le c lr o n  

a to m  d u e  to  a r a d ia t io n  o f  f r e q u e n c y  v 113] is  g iv e n  b y

n r  ^

w h e re  e, h, m and  c h a v e  th e ir  u s u a l m e a n in g .  t/ /o (^ )  ^tnd 

y/j  ̂(N )  a re  the in i t ia l  a n d  th e  f in a l  s ta te s  o f  th e  a t o m ic  s y s te m  

r e s p e c t iv e ly  . is  th e  p h o to n  m o m e n tu m , an d  r  re p re s e n t  

the  m o m e n tu m  an d  p o s it io n  w it h  re s p e c t  to  th e  ta rg e t n u c le u s  

o f  th e  j - th  e le c t r o n  r e s p e c t iv e ly ,  r/^2,. in d ic a te s  an  in te g ra t io n  

v a r ia b le  o v e r  a l l  d ir e c t io n s  o f  e le c t r o n .  I f  m o re  th a n  o n e  f in a l  

s ta te  is  p o s s ib le ,  a  s u it a b ly  w e ig h te d  s u m  o v e r  s u ch  s ta te s  m u s t  

b e  in t r o d u c e d .  In  th e  v is ib le  r e g io n  o f  th e  e le c t r o m a g n e t ic  

s p e c t ru m , ACv -^; is  o f  th e  o rd e r  o f  10^  a to m ic  u n it  a n d  th e re fo re , 

th is  e x p o n e n t ia l m a y  be re p la c e d  b y  u n ity . S u b s t itu t in g  n u m e r ic a l 

v a lu e s  o f  th e  v a r io u s  a t o m ic  c o n s ta n ts ,  th e  a b o v e  eq . (1 ) m a y  

th e  e x p re s s e d  as

= 8 .56  X 10
-19 1

w ( U k “ )
T7^if  ( in c m ^ ) . (2)

T h e  s u m  is  o v e r  f in a l  s ta te s  a n d

(3)

; =1

P j =  i  V j

U s in g  th e  c o m m u ta t io n  r e la t io n  

an d  r e m e m b e r in g  th a t

N

’r=l

(4)

(5)

(Cl

0)

w h e re  r ,  is  th e  p o s it io n  v e c t o r  o f  th e y - th  e le c t r o n  witl'^rcspcn 

to  th e  ta rg e t n u c le u s ,  th e  r e d u c t io n  in  f o r m u la  (3 ) ca n  at ^incc he 

e f fe c te d  to  g iv e

Si, = ( /  +  A‘ ) | a , , p ,  

w h e re  cr^ = j

(ii)

Oi

w h e re  / a n d  a re  th e  io n iz a t io n  p o te n t ia l o f  th e  a t o m ic  K  an d  

th e  k in e t ic  e n e rg y  o f  th e  p h o lo e le c t r o n  r e s p e c t iv e ly  (b o th  g iv e n  

in  R y d b e rg  u n its )  a n d  f r o m  e n e rg y  c o n s e r v a t io n ,  + 

w h i le  w  is  th e  s ta t is t ic a l w e ig h t  o f  th e  in i t ia l  a t o m ic  s ta te  a n d  fo r  

th e  c a s e  o f  a lk a l i  a to m s  in  t h e ir  g r o u n d  s ta te  25^2  • is  u n it y  .

T h e  q u a n t it y  o f  o u r  c o n c e rn  is

is  c a l le d  th e  le n g th  f o rm  o f  th e  m a t r ix  e le m e n t. \I/q(N) and 

i|/|^{N) a re  th e  in i t ia l  a n d  th e  f in a l  s ta te s  o f  th e  a to m ic  system 

r e s p e c t iv e ly .  T h e  r e m a in in g  p r o b le m  c o n s is t s  in  find ing 

s u f f i c i e n t l y  g o o d  a p p r o x im a t io n  to  th e  m a n y  b o d y  wave 

fu n c t io n .  Z e r o  o rd e r  c a lc u la t io n s  a s s u m e  th a t th e  e le ctrons aie 

s e p a ra b le  i.e. th e  c o r r e la t io n  p la y s  n o  r o le .  In  su ch  ca.se, i//(, 

a n d  y/ m a y  b e  r e p re s e n te d  b y  l in e a r  c o m b in a t io n  o f  Slaici 

d e te rm in a n ts  c o m p o s e d  o f  o n e  e le c t r o n  s p in  o rb ita ls  . 11 wc 

c o n s id e r  th e  c o re  to  b e  in e r t ,  th e n  fo r  a lk a l i  a to m s , a s in g le  such 

d e te rm in a n t  s u f f ic e s .  T h e r e fo r e ,  w e  g e t o n  s im p lif ic a t io n ,  the 

f o l lo w in g  f in a l  e x p re s s io n  f o r  th e  p h o lo io n iz a t io n  c ro ss  section 

o f  p o ta s s iu m  a to m  :

= 0 . 8 5 6 x l 0 - - ‘’ ( /  + ^ 2 ) | j p * ^ ( O r / ’4 , ( O r f r  ( in c m ^ ) .  (W)

H e re ,  (r) is  th e  r a d ia l  w a v e  f u n c t io n  o f  th e  f re e  (continuum) 

s la te  e le c t r o n  w it h  m o m e n tu m  k  a n d  P̂  ̂ is  th e  ra d ia l ground 

s ta te  {i.e. b o u n d  s ta te )  w a v e  fu n c t io n .  In  o rd e r  to  com plete the 

c a lc u la t io n ,  P^^ir) a n d  ( r )  h a v e  to  b e  fo u n d  an d  the matrix 

e le m e n t  c o m p u te d .  A s  th e  e le c t r o n  c o r r e la t io n s  a re  crucial 
e n o u g h  to  p la y  an  im p o r t a n t  r o le ,  th e  c o re -p o la r iz a t io n  efte».i 

m u s t  b e  in c lu d e d .  T h e  e x p r e s s io n  f o r  th e  d ip o le  transition 

m o m e n t  is  c o n s e q u e n t ly  m o d if ie d  to  a c c o u n t  fo r  p o la r iza tio n  of 

th e  a lk a l i  c o re  b y  th e  v a le n c e  e le c t r o n .  T h e  d ip o le  op>crator rin 
th e  eq . (1 0 )  is  r e p la c e d  b y  th e  f o l lo w in g  c o r r e c te d  ope ra to r G('̂ ) 

d u e  to  W e is h e it  [3 ].



Photoionization  o f  potassium 637

2 (r) = r | l - ^ | l - e x p - | - ^
(11)

where r, is  an  e f f e c t iv e  c o re  r a d iu s  c u t  o f f  a n d  a , ,  is  th e  s ta t ic  

dipole co re  p o la r iz a b i l i t y .  T h is  c o r r e c t io n  f o r  the c o re  polarization 
in the dipole m a t r ix  e le m e n t  h a s  b e e n  d e te rm in e d  b y  a d d it io n a l 

III to p re c is e  a n d  e x p e r im e n ta l p h o to io n iz a t io n  d a ta .T h e  v a lu e s  

of a ,, and r, fo r  K  a to m  in  th e  p re se n t c a lc u la t io n  a re  ta ke n  fro m  

ihe Tab le  1 o f  H a n s e n  (4].

U s in g  eq . (1 1 ) ,  th e  eq . (1 0 )  n o w  b e c o m e s  

n ,  = 0 . 8 5 6 + ( in c m ’ ).

where

M  =  lP A s ir )  Q i r ) P k p ( r ) d r .

(12)

(13)

When Ihe e f fe c t  o f  th e  s p in  o r b i t  p e r tu rb a t io n  o f  th e  fre e  sta te  

pho ioe le ctron  w a v e  fu n c t io n  is  c o n s id e r e d ,  th en  th e re  are  tw o  

sligh tly  d if fe r e n t  w a v e  f u n c t io n s  fo r  th e  f in a l  j  v a lu e s  (1 /2  and  

3/2) w ith  c o r r e s p o n d in g  m a t r ix  e le m e n ts  a n d  M y  T h e  to ta l 

photo io n iz a t io n  c r o s s  s e c t io n  f r o m  th e  g r o u n d  s ta te  o f  

potassium  is  th e re fo re  o b t a in e d  b y  a d d in g  to g e th e r  Ih e  tw o  

L o iic s p o n d in g  c r o s s  s e c t io n  d u e  to  t r a n s it io n  to  d e g e n e ra te  

j -1 /2  and  j = 3 /2  c o n t in u u m  le v e ls  at e a c h  v a lu e  o f  th e  p h o to -  

d ia le d  e le c t ro n  m o m e n tu m  k . T h u s ,  th e  r e s u lt in g  e x p re s s io n  

loi the to ta l p h o to io m z a t io n  c r o s s  s e c t io n  ( in  cm^) w i l l  be  

given by

rt, = 0 . 8 5 6 + A / f  + 1 ^ 5 (14)

Here, M j  and  M^ a re

(1̂ 1 = j  P 4 .v (0  2 ( 0  Pk. 1/ 2 ( 0  d r (15)

jnd

V(r) = V(r)+V„(r)+V'„(r), (18)

H e re , is  the  G  S  2 - 1 P  M  p o te n t ia l [6] h a v in g  the f o l lo w in g  
f o r m :

V,{r)  =  -  l ) ( f / ( / ' "  - 1 )  + 1)' • f l (19)

w h e re  Z  is  the n u m b e r  o f  n u c le a r  p ro to n s , N  is  th e  n u m b e r  o f  

c o re  e le c tro n s , /■  is  the  r a d ia l d is ta n c e  f ro m  the n u c le u s , d  an d  H  
a re  the  a d ju s t a b le  p a ra m e te r s .  is  th e  c o r e - p o la r i z a t io n  

p o te n t ia l [4]. It a c c o u n ts  fo r  th e  p io la n z a iio n  o f  th e  c o re  b y  th e  

v a le n c e  e le c tro n  an d  it is  o f  the  f o l lo w in g  fo rm . It a ls o  in c lu d e s  

the e f fe c t  o f  in d u c e d  c o re  m o m e n ts  o n  the o u te r  e le c tro n .

V,M)  = - ^ [ l  -  c x p ( r  / r. ) ‘ ] + _  e x p ( - r  / r , ) " ' ] ,

(20)

w h e re  Of  ̂ is  quadriip t^ le  p o la r iz a b i l i t y  and  p  is  the n o n a d ia b a t ic  

c o r r e c t io n  o f  the c o re  p o la r iz a b i l i t y  and  is the B o h r  ra d iu s . 

Kaif" ) » w h ic h  IS the  D ir a c  fo rm  o f  the s p in -o rb it  p o te n t ia l (4] is  

ta ken  to  be

(L .5 ).(2 1 )

H e re , a  is th e  f in e  s tru c tu re  co n s tan t. T h e  te rm  in  th e  b ig g e r  

b ra c k e t m  eq . (2 1 )  is an a d d it io n a l r e la t iv is t ic  c o r r e c t io n  to  

a c c o u n t fo r  th e  p ro p e r  b e h a v io u r  o f  the  s p in -o rb it  in te ra c t io n  

nea r the o r ig in .  T h e  eq . (1 7 ) has b een  s o lv e d  n u m e r ic a l ly  u s in g  

N u m e r o v ’s m e th od . T h e  n u m e r ic a l ly  g en e ra ted  c o n t in u a  a re  

n o rm a liz e d  b y  S te w a rt 's  m e th o d  [151. ^he in te g ra t io n  o c c u r r in g  

in  th e  n o rm a liz a t io n  o f  c o n t in u a  is  d o n e  b y  G a u s s  q u a d ra tu re  

ru le . A  f in e r  in it ia l rad ia l in te rv a l d r  as sm a ll as lO*^ A, is e m p lo y e d  

to  e n su re  th e  a c c u r a c y  in  th e  n u m e r ic a l  in t e g r a t io n  o f  th e  

p h o t o io n iz a t io n  m a t r ix  e le m e n t s  M  ̂ a n d  M^ b y  S im p s o n  

q u a d ra tu re  ru le . T h e  c o m p u te r  p ro g ra m  has b een  so  a d ju s te d  

th a t ra d ia l in te rv a l d r  k e e p s  o n  d o u b lin g  ea ch  t im e  a f te r  e v e ry  

1000  s tep s u p  to  a c o n s id e r a b le  r a d ia l d is ta n c e  b e y o n d  w h ic h  

the c o n t r ib u t io n  is  fo u n d  to  be n e g l ig ib ly  s m a ll.

M :.1 = J Q (r )  P k .m i r )  d r . (16)

The  use is  m a d e  o f  th e  ta b le s  o f  d e m e n t i  an d  R o e t t i  [ 14] fo r  

gelling the n o rm a l iz e d  g ro u n d  s ta te  r a d ia l w a v e  fu n c t io n  P a\ ( '')  

the a to m ic  K. T h e  d i f f e r e n t ia l  w a v e  e q u a t io n  s a t is f ie d  b y  

is g iv e n  b y

 ̂ + k * - 2 / r *  +  V '(r )|P to (r )  =  0 .
dr  ‘

(17)

1 he p o te n t ia l V ( r )  in  w h ic h  th e  r a d ia l  p a r t  o f  th e  fre e  s ta le  

Wave fu n c t io n  is  g e n e ra te d  is  c o m p o s e d  o f  th re e  te rm s .

3. R esults and  discussion

O u r  c a lc u la t io n  f o r  th e  g ro u n d  s ta te  p h o to io n iz a t io n  c r o s s  

s e c t io n  o f  4.y e le c t r o n  o f  a t o m ic  p o ta s s iu m  as a fu n c t io n  o f  

p h o to n  w a v e le n g th  is  s h o w n  in  F ig u r e  1. T h e  re s u lt  is  c o m p a re d  

w ith  th e  m e a su re m e n ts  a n d  a ls o  w it h  th e  e a r l ie r  th e o re t ic a l 

c a lc u la t io n s .  T h e  p re d ic te d  c ro s s  s e c t io n s  a re  in  f a ir ly  g o o d  

a g re e m e n t w ith  th e  tw o  se ts  o f  m e a su re d  d a ta  [16 ,171  in  th e  

ra n g e  o f  p h o to n  w a v e le n g th s  c o n s id e re d . T h e  p re se n t p re d ic te d  

m in im a  in  th e  p h o to io n iz a t io n  c ro s s  s e c t io n  o f  th e  p o ta s s iu m  

a to m  is  a t 2 7 2 5  A a n d  its  v a lu e  is  1.3 x  10'^* cm^ as a g a in s t  th e  

tw o  se ts  o f  th e  c o r r e s p o n d in g  m e a su re d  v a lu e s  o f  ( i)  2 6 7 5  ± 75  

A an d  2  X  cm *  d u e  to  H u d s o n  an d  C a r te r  [16 ] a n d  ( i i )  2 7 2 5  

± 75  A an d  (4 ± 2 )  x  10'^* cm^ d u e  to  M a r r  a n d  G r e e k  [ 1 7 ] .  T h e
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c o r r e s p o n d in g  tw o  se ts  o f  th e  c o m p u t e d  th e s e  v a lu e s  a re , 

h o w e v e r ,  ( i)  2 7 2 0  A a n d  0 .2 2  x 10  “ * cm ^ d u e  to  W e is h e it  an d  

D a lg a m o  [ 1J a n d  ( i i )  2 7 0 0  A an d  0 .3  x 10  “ * cm ^ d u e  to  S e a to n

[18 ) . T h e  p re se n t re s u lt  is  th e re fo re ,  b e t te r  th an  b o th  o f  th e se  

e a r l ie r  th e o re t ic a l p r e d ic t io n s  [1 , 18| an d  w h e n  c o m p a re d  w ith  

th e  m e a su re d  d a ta  . W e  th e re fo re ,  c o n c lu d e  th a t th e  p re se n t 

m e th o d  th a t in c lu d e s  the  c o re  p o la r iz a t io n  as w e l l  as th e  s p in -  

o r b i l  e f f e c t s  is  f o u n d  to  p r o v i d e  a g o o d  e s t im a t e  o f  

p h o to io n iz a l lo n  c ro s s  s e c t io n  o f  4.v e le c t r o n  o f  p o ta s s iu m  a to m  

at lo w  p h o to n  en e rg y . S im i la r  re s u lt s  h a v e  b een  o b ta in e d  fo r  the

Figure 1. Ground .stale pholoionizalioii cross section of 4\ electron of 
atomic potassium ver\u,\ photon wavelength.

(i) Curve P . Present calculation : (ii) The niled circle Measurement of 
Hudson &  Carter [16] , (iii) 'Fhe solid curve Calculation of Weisheit and 
Dalgarno with the core polarization correction [I] , (iv) The dashed 
curve ‘ Calculation of Weisheit and Dalgarno without core polarization 
correction [11

TTie bars represent threshold and minimum values due to Marr and Greek 
[17] while the cross mark indicates the phnioioni/ation cross section 
minimum for atomic potassium due to Seaton [18] All curves except the 
curve P are taken from the Figure I of the paper by Weisheit and Dalgamo
HI

c a se  o f  L i  a n d  C s  a to m s  [9 ,1 0 ]  u s in g  th e  p re se n t m ode l, u  

s h o w n  th a t G S Z - I P M  p o te n t ia l h a s  b ee n  a  g o o d  c h o ic e  to deal 

w ith  th e  p h o to io n iz a t io n  o f  a to m ic  L i  [9] an d  C s  a tom  (10] at lo\̂  

p h o to n  e n e rg ie s .  T h e r e fo r e  in  c o n c lu s io n ,  th e  p re se n t method 

w h ic h  is  s im p le  in  n a tu re , is  in d e e d  e n c o u r a g in g  to  investigate 

the p h o to io n iz a t io n  fo r  a l k a l i s . T h is  m o d e l m a y  be  fu rth e r verified 

b y  u s in g  m o re  a c c u ra te  p o te n t ia l w h ic h  in c lu d e s  p h y s ic s  of 

c o r r e la t io n  p h e n o m e n a  in  a m o re  e f f e c t iv e  w a y .
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