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Glow discharge optical emission spectroscopy (GD-OES) is widely used in analytical 
chemistry for elemental analysis. The technique is based on the analysis of the optical emission 
of atoms sputtered from the cathode and excited in the plasma [1]. Radio-frequency excitation 
(RF-GDOES) of the glow discharge for GDOES is now being developed for analysis of non 
conducting samples [2]. 

 
 As in typical analysis conditions, the non conductive sample is simply placed between 
the RF voltage applicator and the discharge cell, facing the cylindrical copper electrode. Unlike 
the conductive sample case, a voltage drop takes place in the non conductive sample which 
leads to a low power deposition in the plasma and then analytical difficulties. 
  

To improve the voltage transfer coefficient and the plasma efficiency, both sides of the 
non conductive sample can be covered by a thin conductive layer [3]. The thin film deposition is 
made using a laboratory compact table-top magnetron reactor operating in the high power 
pulsed mode and within a large range of argon pressure (10-1000 mTorr) [4]. At the very 
beginning of the analysis, the thin film facing the discharge is quickly sputtered by the plasma 
allowing the analysis of the sample. 

In a preliminary study, the very first RF-GD-OES (Horiba Jobin Yvon instrument) 
analyses of coated samples showed an improvement of the analytical signals [5].   
 

In this work a parametric study of the analytical signals (alumina samples) as a function 
of the sample thickness for a constant surface, and as a function of the sample surface for a 
constant thickness with and without conductive layer will be presented.  
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