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Me ca1culat.e t he  S ta r k  broadening o f  the  a l lowed component o f  

the He 1 3965 8 ( 4 ~ - 2 s )  assuming , tha t  i t  i s  an i s o l a t e d  1 ine.  A conver-  

gent  method i s  used t o  es t imate  the  e l e c t r o n i c  c o n t r i b u t i o n .  To take  

i n t o  account t he  e f f e c t  o f  t he  ions we use the  approach d e v e l o p e d  by 
Griemet aZ. Our c a l c u l a t i o n ~  a r e  compared w i t h  t h e  e x p e r  i m e n t a  l and 

t h e o r e t i c a l  r e s u l t s  o f  P i l o n  and Barnard and w i t h  t he  exper imenta l  r e -  

s u l t s  o f  D i a t t a .  

Nós calculamos o alargamento S ta rk  da componente pe rm i t i da  do 

He I de 3956 8 ( 4 ~ - + 2 ~ )  supondo que e l a  é uma 1 inha iso lada.  Um método 

convergente é usado para ob te r  a con t r i bu i ção  e l e t r ô n i c a .  Para l e v a r  em 

conta o e f e i t o  dos íons nós usamos a t e o r i a  desenvolvida por Griem e t  

aZ. Nossos cá l cu l os  são comparados com os resu l tados  t eó r i cos  e expe r i -  

mentais de P i l o n  e Barnard e com os resu l tados  exper imenta is  de D i a t t a .  

I n  a recent  paper, P i l o n  and ~ a r n a r d '  have s t ud i ed  experimen- 

t a l l y  and t h e o r e t i c a l l y  the  S ta rk  broadened p r o f i l e  o f  He 1 3 9 6 5  8 
( 4 ~ - 2 5 ) .  In the  experimental cond i t i ons  o f  P i  l o n  and Barnard the  e l ec -  

t r o n  d e n s i t i e s  N a r e  i n  t he  range o f  1 . 0 ~ 1 0 ~ ~  :o 1 . 9 ~ 1 0 ' ~  cm-"nd the  

temperature i s  about 1.5 eV. 



They v e r i f i e d  t h a t  t h e  f o r b i d d e n  components a r e  v e r y  weak and 

t h e  a l lowed component can be considered as an i s o l a t e d  l i n e ,  o n l y  f o r  

d e n s i t i e s  N ,$, 1.0 x 1016 ~ m - ~ .  

To c a l c u l a t e  t h e  complete p r o f i l e ,  composed by a l lowed and 

f o r b i d d e n  components, they  have used an approach developed by Barnard, 

Cooper and shamey2. Accord ing t o  them, t h e  i o n  broadening i s t r e a t e d  i n  

a q u a s i s t a t i c  approx imat ion and t h e  e l e c t r o n  broadening o f  t h e  o v e r l a p-  

p i n g  S t a r k  components i n  an impact approx imat ion.  

They found t h a t  t h e  observed a l lowed l i n e  i s  i n  good agreement 

w i t h  t h e i r  c a l c u l a t i o n s  b u t  t h a t  t h e  f o r b i d d e n  components a r e  much w i -  

d e r  than e s t  imated. 

Our i n t e n t i o n  i n  t h i s  paper i s  t o  analyse t o  what e x t e n t  t h e  

w i d t h  o f  t h e  a l lowed component can be c a l c u l a t e d  assuming t h a t  i t  i s  an 

i s o l a t e d  l i n e .  I n  o r d e r  t o  see t h i s ,  we compare our  c a l c u l a t i o n s  w i t h  

t h e  exper imenta l  r e s u l t s  o f  P i l o n  and ~ a r n a r d l  and ~ i a t t a ~ .  We compare 

a l s o  our  r e s u l t s  w i t h  t h e  t h e o r e t i c a l  p r e d i c t i o n s  o f  P i l o n  and ~ a r n a r d l ,  

where o v e r l a p p i n g  e f f e c t s  between a l lowed and f o r b i d d e n  l i n e s  a r e  taken 

i n t o  account .  

Accord ing t o   riem^ and Griem e t  aZ.5,  t h e  f u l l  w i d t h  w  a t h a l f  

maximum i n t e n s i t y  o f  an i s o l a t e d  l i n e  i s  g iven  by: 

where we i s  t h e  f u l  

a and R a r e  def  ined 4 

I n  a preced 

1 w i d t h  due t o  e l e c t r o n  impacts and t h e  parameters 

e1 sewhere4. 

i ng  paper, Bassalo, Ca t tan i  and walder6 have appl  i e d  

the  convergent method t o  c a l c u l a t e  t h e  w i d t h s  and s h i f t s ,  produced by 

e l e c t r o n i c  c o l l i s i o n s ,  o f  some i s o l a t e d  l i n e s  o f  neu t ra1  Hel ium. They 

v e r i f i e d  t h a t ,  w i t h i n  t h e  exper imenta l  e r r o r s ,  t h e  agreement betweenthe 

t h e o r e t i c a l  and exper imenta l  r e s u l t s  i s  good f o r  t h e  w i d t h s  and reaso- 

nab le  f o r  t h e  s h i f t s .  

I n  t h e  p resen t  work we have used t h e  convergent  approach o f  

Bassalo e t  aZ.6 t o  c a l c u l a t e  t h e  e l e c t r o n i c  w i d t h s  w  . e  



I n  F i g u r e  1 a r e  shown t h e  exper imenta l  r e s u l t s  o f  P i l o n  and 

Barnardl and o f  ~ i a t t a ~  and t h e  t h e o r e t i c a l  p r e d i c t i o n s  o f  P i l o n  and 

Barnard'  and those ob ta ined  w i t h  equa t ion  1 ,  t a k i n g  i n t o  account t h e  

l - m a - I s n n e I c l  1.0 1.5 2.0 N ( 10'cmJ) 

Fig .1  - Experimental and t h e o r e t i c a l  r e s u l t s  for  the  f u l l  width a t  h a l f -  

-maximum i n t e n s i t y  as a  funct ion o f  the  e lect ron densi ty .  

convergent approach t o  o b t a i n  w . 
e 

F'rom F i g u r e  1 we see t h a t  t h e r e  is a good agreernent betweenthe 

t h e o r e t i c a l  and exper imenta l  r e s u l t s  o f  P i l o n  and Barnard and t h e  p re -  

d i c t i o n s  o f  t h e  convergent theory .  The agreernent w i t h  t h e  exper imenta l  

r e s u l t s  o f  D i a t t a  i s  reasonable. 

da)  

4.0 

2.0 

Th is  rneans, accord ing  t o  t h e  convergent est imates,  t h a t  t h e  

a1 lowed component o f  t h e  He 1 3965 8 can be considered,  s a t i s f a c t o r i  l y ,  

as an i s o l a t e d  l i n e  i n  t h e  analysed c o n d i t i o n s .  
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