
th 

18 Summer School and International 
Symposium on the Physics of Ionized Gases 

September 2 n d - 6 t h , 1996, Kotor, Yugoslavia 

CONTRIBUTED 
PAPERS 

& 
ABSTRACTS OF INVITED LECTURES 

AND 
PROGRESS REPORTS 

Editors: 
B. Vujičič and S. Djurovic 

Faculty of Sciences, Institute of Physics 
Novi Sad, Yugoslavia 



A B S O R P T I O N E F F E C T S I N E L A S T I C E L E C T R O N S C A T T E R I N G 
B Y A R G O N A T O M 

J . M a t i j e v i ć , R . P a n a j o t o v i ć * , B . M a r i n k o v i ć * , V . P e j č e v * 
a n d D . M . F i l i p o v i ć 

F a c u l t y of Phys ics , P . O . B o x 550, 11001 Belgrade , Y u g o s l a v i a 
* Ins t i tu te of Phys ics , P . O . B o x 57, 11001 Belgrade , Y u g o s l a v i a 

1. I N T R O D U C T I O N 

C o u p l i n g between elastic and inelas t ic channels, descr ibed as an absorp t ion po
tent ia l i n the e lectron a t o m scat ter ing theory, causes a decreasing of the elastic scat 
ter ing ampl i tude . E x p e r i m e n t a l l y , the coupl ing effect results i n l oos ing of electron 
flux for the elastic channel , more signif icantly i f relat ive c o n t r i b u t i o n of exc i ta t ion 
( q e r c ) a n d i on i za t i on cross sections ( q i ) to the to t a l cross sect ion ( Q t ) is larger. 

In e lect ron-argon scat ter ing, the fa l l i n the in tegra l elastic cross sect ion ( q t ( E 0 ) ) 
a round 25 e V inc ident electron energy ( E 0 ) is more r a p i d then at ne ighbour ing en 
ergies. In order to ob t a in more sensitive test whether a s t ruc ture i n qt{E0) exsists 
or not, we per formed a more conv inc ing check, as followes. Q u a n t u m mechanica l 
cons idara t ion of b i n a r y e lec t ron-a tom scat ter ing includes dimensionless quant i ty , k d , 
where k is the wave number of the incident electron ( rec iproca l of the inc ident elec
t ron de B r o g l i e wavelength) , a n d d is the corresponding "range" of the in te rac t ion 
[1]. R a t h e r than approx imate the "s t rength" of in te rac t ion w i t h an a tomic poten t ia l 
[2], we have used real is t ic , exper imenta l ly de termined qt(E0), a n d in t roduce d imen
sionless quan t i ty 

termed as the "reduced effective atomic diameter". In this way (f) represents how, 
from the e lectron " v i e w po in t " , d changes w i t h respect to k, i.e. how D λ changes vs. 
the energy. 
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2. E X P E R I M E N T A L 

In this work we measured angular dis t r ibu t ions of b o t h elas t ica l ly and inelas t i 

cally (exci ta t ion) scattered electrons by argon a t o m using crossed beams technique. 
T h e electron spectrometer used is descr ibed earlier [3]. Breafly, E 0 were between 
10 a n d 100 e.V. w i t h 40 m e V t yp i ca l energy resolut ion; the scat ter ing angle was 
changed between 30° to 150° , w i t h ± 2 ° angular resolut ion. Separately, the elastic 
toreferenceinelastic (4s ' [ l /2 ] 1 state) intensi ty rat ios , k=qt/qexc, were determined 
for a l l of 12 different E 0  T h e p a r t i t i o u i g sheme (figure 1.) includes Q , [4] a n d q, 
[5]. S i m p l e formulas Qt—qi=qt+qexc and k=qt/qexc were app l i ed for n o r m a l 
i za t ion our q t ( E 0 ) on the base of the pa r t i t i on ing sheme. T h e to ta l q; error i n such 
norma l i za t i on procedure is examined to be less then 10%. In a d d i t i o n , the test (1), 
proposed i n this work, gives D λ error w i t h i n 5%, what is very convenient for evidence 
wether the s t ruc ture a round E 0 =25 e V exsists. 

It is i m p o r t a n t to note that there is no such s t ructure i n qt(E0) for E 0 = I O to 
100 e V i n theoret ical results available, but the s t ructure reproduces i n the experi

ments w i t h good energy and angular resolut ion [6]. T h e possible exp lana t ion of this 
systematic disagreement between exper imenta l a n d theoret ical resul ts one can found 
in the p a r t i t i o n i n g shemes. For example , the results of a s l ight ly modi f i ed " O p t i c a l 
Poten t i a l w i t h 10 States" mode l , by Bar t scha t [7], is i n excellent agreement w i t h our 
exper imenta l results i n respect to D C S m i n i m a posi t ions vs. the energy, but the 
s t ructure i n D A plot does not exsist i n [7]. 

A d d i t i o n a l possible effect responsible for the s t ruc ture i n electron argon Ό χ plot 
would be the existence of at l is t two cr i t i ca l points [8] i n the ( E 0 , θ) range of interest. 
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