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     It is well known that hydrogen addition 
changes discharge characteristics: the width and 
the intensity of the emitted spectral lines, the 
electron energy distribution and the electrical 
characteristics [1-3]. In glow discharge plasmas 
not only hydrogen atom and molecule but and 
the negative hydrogen ion H- plays a significant 
role in discharge kinetics [4].  
     The aim of the present work is to specify and 
compare the main processes with H- ion 
participation in two kinds of discharges,  
positive column and hollow cathode glow 
discharges. 
      For this reason (Ne+10%H2) plasma in a 
positive column and  in a hollow cathode glow 
discharges has   been investigated. The 
discharge conditions have been chosen to be 
optimal for each discharge: pressure 1 Torr, 
discharge current 14 mA for 6-mm radius, 40-
mm long open  ended hollow cathode and  10 
Torr, 4 mA , respectively, for 5-mm  radius, 50-
mm long positive column. 
     A  theoretical description has been made 
including H2, vibrational  states H2(v), H, H-, 
H+,  Ne,  Ne+, 1s neon metastable levels, 2p 
block of Ne levels, 4d block  of  Ne levels for 
hollow cathode discharge and 2s block of Ne 
levels for a  positive column discharge  (all the 
levels are in Pashen notation). The kinetic 
equations, with participation of above-
mentioned particles, are based on more than 30 
processes, namely electron-atom, electron-
molecule, electron-ion, ion-atom, ion-molecule, 
ion-ion, atom-atom, atom-molecule collisions 
and also vibrational kinetics  for   H2 molecule. 
The solution of these balance equations gives 
the particle concentration and Ne and H2 excited 
levels population.  The obtained H- ion 
concentration in hollow cathode discharge is 109  
cm-3  and it is 2 orders of magnitude bigger than 

in positive column.  Since H- ion concentration 
is  not very high the use of sensitive method for 
H- concentration measurements is required.  
     We use an optogalavanic method, based on a 
photodetachment process, which represent a 
detachment of an electron from a negative ion 
by a photon with appropriate energy. The 
photodetached electrons are collected by a probe 
and give rise to plasma conductivity change, i.e. 
cause an optogalvanic effect. The plasma has 
been illuminated by Ar+ laser which generates 
λ=488 nm. The measured values for H- 
concentrations are 2.108 cm-3 in the hollow 
cathode discharge and 2.106  cm-3 in the positive 
column discharge. The good agreement  
between experimental   and theoretical results 
allows us to specify the main processes for H- 

formation.  
     In both discharges the main elementary 
process for H- ion production is dissociative 
attachment of an electron to a vibrationally 
excited H2. The H- loss in hollow cathode 
discharge is mainly due to ion-molecule 
collision between H- and H2. In positive column 
discharge except above-mentioned ion-molecule 
collision also the H- ion diffusion has a 
significant contribution to H- losses. 
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