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Selected CuI spectral lines 

and their atomic data. 

Boltzmann plot obtained by CuI spectral 

lines at arc current 3.5 A using large 

variety of up-to-date atomic data.  

Optical emission spectroscopy 

Selection of CuI spectral lines and their 

atomic data 
, nm gjfji References Legend 

427.5 0.9097 [1]  

465.1 1.4218 [1]  

510.5 0.0197 [2]  

515.3 1.6466 [3]  

521.8 1.9717 [4]  

570.0 0.0057 [5]  

578.2 0.0130 [6]  

793.3 0.4246 [3]  

809.3 0.6120 [7]  
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Boltzmann plot obtained by CuI spectral 

lines at arc current 3.5 A using selected 

atomic data.  

Optical emission spectroscopy 

Selection of CuI spectral lines and their 

atomic data 

Selected CuI spectral 

lines and their atomic 

data. 

, nm gjfji References Legend 

427.5 0.9097 [1]  

465.1 1.4218 [1]  

510.5 0.0197 [2]  

515.3 1.6466 [3]  

521.8 1.9717 [4]  

570.0 0.0057 [5]  

578.2 0.0130 [6]  

793.3 0.4246 [3]  

809.3 0.6120 [7]  
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Optical emission spectroscopy 

Selection of AgI spectral lines and their 

atomic data 

, nm gjfji References Legend 

405.5 0.2636 [8]  

447.6 0.0300 [8]  

466.8 0.0787 [9]  

520.9 1.0902 [4]  

546.5 2.0335 [10]  

547.2 0.3640 [11]  

768.8 0.2392 [4]  

827.4 0.1367 [12]  

 Boltzmann plot obtained by AgI spectral lines at 

arc current 3.5 A using large variety of up-to-

date atomic data.  

Selected AgI spectral lines and 

their atomic data. 
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Optical emission spectroscopy 

Selection of AgI spectral lines and their 

atomic data 

, nm gjfji References Legend 

405.5 0.2636 [8]  

447.6 0.0300 [8]  

466.8 0.0787 [9]  

520.9 1.0902 [4]  

546.5 2.0335 [10]  

547.2 0.3640 [11]  

768.8 0.2392 [4]  

827.4 0.1367 [12]  

 

Selected AgI spectral 

lines and their atomic 

data. 

Boltzmann plot obtained by AgI spectral 

lines at arc current 3.5 A using selected 

atomic data.  



Radial profiles of electric arc plasma temperatures in air, obtained by 

Boltzmann plot technique using CuI (■), AgI (○) spectral lines and by 

relative intensities of AgI 405.5 – 768.8nm (▲), arc currents 3.5 A (a) 

and 30 A (b).  

a b 

6 

Optical emission spectroscopy 

Temperature measurement 
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Optical emission spectroscopy 

Radial distributions of 

electron density obtained by 

AgI 447.7 (■), AgI 466.8 

(▲), CuI 448.0 (○) and  

CuI 515.3 (   ) nm  

in arc current 30 A 

Electron density measurement 

Element , nm 
w, nm 

Т = 10  000К, Ne = 10
17

 cm
-3

 

К = Ne /w, 

10
24

 cm
-4

 
Reference 

CuI 
448.0 0.422 2.370 [13] 

515.3 0.346 2.890 [13] 

AgI 
447.6 0.209 4.785 [14] 

466.8 0.230 4.348 [14] 

 
Stark broadening data. 

13. Konjevich R., Konjevich N. Stark broadening and shift of neutral copper spectral lines // Fizika. – 1986. – 18, No. 

4. – р. 327-335.  

14. Dimitrijevic M. S., Sahal-Brechot S. Atomic Data and Nuclear Data Tables. – 2003. – 85. – P. 269-290. 
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    Radial profiles of cooper atoms density of electric arc discharge plasma 

obtained using OES (■) and LAS(○), arc current 3.5 A. 

Laser absorption spectroscopy 

Comparison of copper density 

measurement 



Conclusions 

 Atomic data of CuI and AgI spectral lines were 

carefully analyzed and selected. Namely, 

oscillator strength of these elements are 

recommended for spectroscopic diagnostics of 

plasma sources with copper and/or silver 

vapours.  

 Stark broadening of CuI and AgI spectral lines 

and parameters of this mechanism are testified.  

, nm gjfji References 

427.5 0.9097 [1] 

465.1 1.4218 [1] 

510.5 0.0197 [2] 

515.3 1.6466 [3] 

521.8 1.9717 [4] 

570.0 0.0057 [5] 

578.2 0.0130 [6] 

793.3 0.4246 [3] 

809.3 0.6120 [7] 

 

Element , nm 
w, nm 

Т = 10  000К, Ne = 10
17

 cm
-3

 

К = Ne /w, 

10
24

 cm
-4

 
Reference 

CuI 
448.0 0.422 2.370 [13] 

515.3 0.346 2.890 [13] 

AgI 
447.6 0.209 4.785 [14] 

466.8 0.230 4.348 [14] 

 

, nm gjfji References 

405.5 0.2636 [8] 

447.6 0.0300 [8] 

466.8 0.0787 [9] 

520.9 1.0902 [4] 

546.5 2.0335 [10] 

547.2 0.3640 [11] 

768.8 0.2392 [4] 

827.4 0.1367 [12] 

 

CuI: 

AgI: 



Thank you  
for your attention 

More detailed information concerning experiment organization and 

measurement techniques will be described during report: 

“Spectroscopy peculiarities of thermal electric arc discharge  

plasma between composite electrodes Ag-SnO2-ZnO”  

(15.40 p.m., 16th of May) 
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Table.1. Selected CuI spectral lines and 

their atomic data. 

, nm gjfji References Legend 

427.5 0.9097 [1]  

465.1 1.4218 [1]  

510.5 0.0197 [2]  

515.3 1.6466 [3]  

521.8 1.9717 [4]  

570.0 0.0057 [5]  

578.2 0.0130 [6]  

793.3 0.4246 [3]  

809.3 0.6120 [7]  

 Table.2. Selected AgI spectral lines and 

their atomic data. 

, nm gjfji References Legend 

405.5 0.2636 [8]  

447.6 0.0300 [8]  

466.8 0.0787 [9]  

520.9 1.0902 [4]  

546.5 2.0335 [10]  

547.2 0.3640 [11]  

768.8 0.2392 [4]  

827.4 0.1367 [12]  

 

Element , nm 
w, nm 

Т = 10  000К, Ne = 10
17

 cm
-3

 

К = Ne /w, 

10
24

 cm
-4

 
Reference 

CuI 
448.0 0.422 2.370 [13] 

515.3 0.346 2.890 [13] 

AgI 
447.6 0.209 4.785 [14] 

466.8 0.230 4.348 [14] 

 Table.3. Stark broadening data. 
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KNe

K – proportionality coefficient, which reflects the electrons density normalized to 

the half-width of the spectral line 

Electron density in case of dominating Stark broadening of 

spectral lines 
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Method of calculation electron density  

in case with current 3.5A 

kTE

j

j

jje

i
jeT

U

U
NNN

/2/315104.85 


 

ONZnCuj ,,,

 














 kTE

j

j

je

i
je

U

U
NTN

/2/3152 104.85 

 














 kTE

j

j

Cue

i
je

U

U
NTN

/2/3152 104.85 

kTE

CuCu
upeUIBN

/

5153
_5153

; 

0

30

/

5153
_5153








r

AI

kTE

Cu

Cu

upeUI

N
B 17 


