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Schematic diagram of the central part of the Grimm glow discharge 
and the experimental setup  

CS – cathode sheet, NG – negative glow region. 

• Hollow anode (l=30 mm, 8 mm dia.) 
• Longitudinal slot (16 mm x 1.5 mm) 
• Tungsten cathode (l =18 mm, 7.6 mm dia.) 
• Gas flow 300 cm3/min  

Experimental 

• Ebert type spectrometer  f = 2 m  
• Reflection grating 651 g/mm blazed at 1050 nm 
• Reciprocal dispersion 0.25 nm/mm 
• CCD detector (1 x 3648 pixels, 8 μm pixel width) 

Gaussian instrumental profile; FWHM = 5.3 pm 



Spectral profiles of Ne II 371.30826 nm line  

Wavelength 
(nm) 

Lower level configuration, 
term, J 

Upper level configuration, 
term, J 

Ne II 371.30826 2s22p4(3P)3s 2P 3/2 2s22p4(3P)3p 2D° 5/2 
Ne I 520.38962 2s22p5(2P°3/2)3p 2[3/2] 2 2s22p5(2P°3/2)5d 2[5/2]° 3 

(Ne purity 99.999) 

Side-on End-on 



Theoretical model 

System of stationary kinetic equations, describing the cathode fall region of discharge : 
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Model equations also solved iteratively starting from the NG boundary 

Formation of Ne II 371.30826 nm line profiles: 
• central part: ionization (and excitation) of Ne atoms by electron impact; 
• wings: mostly by excitation of (fast) Ne ions in collisions with matrix atoms. 



Cross sections 
A. Bogaerts, R. Gijbels, Spectrochimica Acta Part B 52, 553 (1997) 



Backscattering of Ne atoms from tungsten cathode 
 

Ne atoms originate from incident Ne ions that are neutralized and subsequently backscattered 
from the tungsten cathode. 

SRIM-2008, Ziegler J F, Ziegler M D and Biersack J P (www.SRIM.org) 

( ) ( )sindP dθ θ θ=

http://www.srim.org/


Sputtering 

Average sputtering yield ≈ 0.6 
for 500 eV Ne ions  

SRIM-2008, Ziegler J F, Ziegler M D and Biersack J P (www.SRIM.org) 

http://www.srim.org/
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Experimental determination of the electric field distribution  
(from shifts due to quadratic Stark effect of Ne I 520.39 nm line) 

 

Ivanović N V, Šišović N M, Spasojević Dj and Konjević N, J. Phys. D: Appl. Phys. 50 125201 (2017 ) 

2
0 520.389 62 nm, 0.0238 cm/kVCλ = = −

2 2
0  CEλ λ∆ ≈ −



Results : 

Electric field strength, E,  vs distance from cathode, d,  
determined with the aid of Ne I 520.38962 nm line.  

Discharge conditions: pressure p = 6mbar, discharge voltage V = 900V, discharge current I = 10mA.  



Intensity vs wavelength shift for the spectral profile of the Ne II 371.30826 nm line  
recorded side-on at the 0.125mm distance from the cathode.  

Discharge conditions: pressure p = 6mbar, discharge voltage V = 900V, discharge current I = 10mA.  

Results (1) : 



Results (2) : 

Same as in previous graph, but for distances:  
0.250mm, 0.375mm, 0.500mm, 
0.625mm, 0.750mm, 0.850mm. 



Best fit values of model parameters: 

• Variation of discharge conditions 
• Different cathode material 
• Prediction of end-on profile 

Model parameter Value 
Cathode sheath thickness (1.2 ± 0.1) mm 
Temperature (570 ± 50) K 
Electron – Ne ionization cross-section (1.6 ± 0.3)⨯10-20 m2 
Ne+ number density at NG boundary (1.1 ± 0.2)⨯1017 m-3 

What next ? 

Predicted voltage = (930 ± 40) V vs experimental 900 V 
Ion current at cathode = (3.2 ± 0.4) mA out of 10 mA 
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