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IntroductionIntroduction
In plasmas, Stark broadening of spectral lines In plasmas, Stark broadening of spectral lines 
is important not only for experimental methods, is important not only for experimental methods, 
but also for theoretical understanding. but also for theoretical understanding. 

The neutral copper (The neutral copper (CuICuI) is often used in ) is often used in 
electrical industry as an electrode material. electrical industry as an electrode material. 
Therefore, diagnostic techniques for this Therefore, diagnostic techniques for this 
element are of particular interest in industrial element are of particular interest in industrial 
laboratories.laboratories.



Stark broadening calculation:Stark broadening calculation:

1.1.semisemi--classical method classical method 
2.2.Impact approximationImpact approximation



SC methodSC method
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In 2008, in order to demonstrate the deviations from the T−1/2 dependence for 
neutral atom lines, we derived the explicit temperature dependence for two 
particular cases: the simplifiedf

 
ormulae

 
of Freudenstein

 
and Cooper and 

Dimitrijević
 

and Konjević
 

:

B. Zmerli, N. Ben Nessib
 

and M. S. Dimitrijević, Eur. Phys. J. D. 48 (2008) 389 



In this work, we present semiclassical
 

calculations of Stark broadening 
(W and d

 
en Å) for neutral copper spectral lines:
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In the figure, we show Stark width for the copper resonance spectral line (3247.54 Å): 
dot line –

 
electron width for 3-level model and solid line -

 
electron width for multi-level 

model. We calculate the critical temperature T0  (=361 kK) corresponding to the 
maximal value of the width. The width increases before T0

 

then it decreases. 
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λ

 

(Å)  Transition T0

 

(kK)

5105.54 4s²

 

²D[5/2] ‐

 

4p ²Po[3/2] 292

5700.24 4s²

 

²D[3/2] ‐

 

4p ²Po[3/2] 370

5782.13 4s²

 

²D[3/2] ‐

 

4p 2Po[1/2] 301

3273.96 4s ²S[1/2] ‐

 

4p ²Po[1/2] 398

3247.54 4s ²S[1/2] ‐

 

4p ²Po[3/2] 361



DISCUSSION DISCUSSION 

An improved agreement is found  between our results and the theoretical ones. 
The ratio            is about 78%,               76%,           51% and the  agreement with
Babina

 
results  W3

 

reaches  95%.
84%,              85%  and              42%.  
105%,              111%  and              90%.  

 2/eW W  1/eW W

For experimental results the agreement is acceptable:
W/WK =60%, W/WL =32%, W/WF =26%, W/WS =33%  and 
d /L =20%. 
We have a good agreement with Fleurier

 
result d/dF

 

=151% .  

 4/eW W 

 1/ed d  2/ed d 
 

 
 3/ed d 

 1/A A   2/A A   3/A A 



CONCLUSIONCONCLUSION

This method of Stark width calculation can be widely used in 
getting more accurate results were extensive set of data are 
needed.
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