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Abstract - This paper presents the recombination coefficient of the plasma blob is calculated by measuring the electron 
density ne of the order of 1018m-3 and time (~μs) to move a particular distance.A washer stacked plasma gun is designed 
to produce high density plasma blob which is moving with speed~104 m/s. As the blob moves radially outward the 
particle density as well as drift velocity of the blob decreases. Since both charged and neutral components are present in 
the blob, the recombination may play a dominant role for the blob motion. It has been  observed that the recombination 
co-efficient α (~ 10 -12 m3s-1) is almost constant across radial distance from gun mouth and in that spatial length the 
electron-excited molecular collisional ionization is negligible, so two body recombination is dominant.  
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I. INTRODUCTION  

 Several plasma techniques are available for studies 
of ion recombination with electrons. Typically the decay 
of plasma (in time and space) in which a certain type of 
ions dominates is monitored and from the measured 
decay curves the rate coefficients are extracted in such 
experiments. In the majority of these experiments 
electron number densities are measured by Langmuir 
probes and recombination rate coefficients are 
calculated under the assumption of quasi-neutrality [1]. 

 In the present work a washer stacked plasma gun 
(PG) is used to produce blob of pulsed plasma and is 
injected with high speed ~ 104 m/s [2] into the curved 
vacuum chamber (CVC). Using Langmuir probe, we 
have been characterized the pulsed plasma by measuring 
plasma parameters. This method has the advantage that 
the probes are simple to operate as well as 
measurements of local plasma parameters can be done 
without disturbing the entire plasma. The dimension of 
the probe should be small in comparison with the mean 
free path of the electron in the gas at the corresponding 
pressure. The plasma density and temperature are 
measured by biasing the probe with respect to the 
grounded chamber at different distances from the 
plasma gun. Probe behavior differs significantly 
between situations where collisions can be ignored and 
those where they can not. 

II. DIAGNOSTIC AND MEASUREMENT    

2.1.  Principle: The single probe method is based on the 
Boltzmann relation and application of Kirchhoff’s 
current law which requires in this case that at any instant 
the total current of positive ions and electrons flowing to 
the system from plasma must be zero. The single 
Langmuir probe is biased with respect to the grounded 
chamber and the plasma blob interacts with it resulting 
signals on a four channel storage oscilloscope which 
connected to the computer. From the acquired signals 
the probe current has been measured across a resistance 
for a particular probe potential.  

2.2. Theory: When the current voltage dependence 
should be exponential by obeying Maxwellian energy 
distribution, the electron density ne is given as [3, 4]-– 

The electron density is given as   

ne = (Ies/Ap )( 2 me / e3)1/2 ( e / kTe) 1/2                         (1) 

Where Ies, Ap, e, me, Te and k are saturation current, 
expose area of probe, charge, mass, temperature of 
electron and Boltzmann’s constant respectively.  

     For pulsed plasma the electron current does not show 
saturation region in characteristic curve. From the 
equation (1) electron density ne is obtained at different 
radial points inside CVC.   
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