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In recent years, atmospheric pressure plasmas have become one of the focus areas in 
technological plasma research. One advantage is that enhanced plasma chemistry can be achieved 
at relatively low gas temperature. The technological applications of these plasma sources are very 
wide ranging, including biological and chemical decontaminations, light emission and material 
processing 

Until now the interest has been concentrated on the development and investigation of 
applications of these sources. However, there is a need to understand basic plasma processes at a 
deeper level. This is particularly true for atmospheric plasma jets, for which there are only a few 
articles [1, 2] that consider basic aspects such as their electrical and optical properties. For these 
sources, the device consists of a dielectric tube, in most cases made of glass, and two ring 
electrodes around the tube (Fig. 1). Helium is flowed through the tube into the atmosphere. The 
plasma is driven by a low frequency high voltage power source. 

 

 
Fig. 1 

 
In this paper, we shall consider the phenomenon of the propagation of a plasma plume in 

open atmosphere. High-resolution images of the plume show that for some conditions, this plume 
consists of a “plasma blob” having 1 cm dimension that propagates away from the tube at high 
velocity, about 10 km/s, greater than the helium flow. 

We investigated the behaviour of the plasma plume/plasma blob by a series of optical 
experiments. In one experiment, we imaged the plume when the plasma jet source is inside of 
chamber filled out with helium gas. In another experiment, we investigated what happened when 
the plume enters a field free region. In a third experiment, we considered the dependence of the 
plume/blob on the type of pulse used to generate the plasma. 
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