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During the last decade, cold atmospheric pressure plasma jets (APPJ) have been largely 

investigated for various fields such as nanomaterial synthesis [1], decontamination and 

sterilization [2] or analytical chemistry [3]. Recently, the plasma jet sources were studied 

interacting with a target. Its presence modifies the properties of the jet in terms of dynamics, 

electric field and reactive species. In this work, the spatial distribution of the main species 

emissions will be compared for a free jet and then in presence of different surfaces, solid 

(dielectric and conductive) and liquid. The ions created by the jet in open air will be also 

investigated for the different configurations, with and without surfaces. The plasma source 

studied in this work was developed with the aim to be coupled with a Time of Flight Mass 

Spectrometer to perform chemical analysis. It is composed of a dielectric body which can be 

separated into three parts: a large cylindrical chamber is connected to an ending cylinder with 

a smaller diameter by a transition area with a decreasing diameter. The large cylinder and the 

ending one are surrounded by two electrodes. The electrode placed around the large cylinder 

is grounded and the other one is connected to the high voltage. The source is powered by a 

symmetric square alternative voltage at 20 kHz with a maximum amplitude of 3 kV (6kV 

peak to peak voltage). The discharge gas is high purity helium. The optical measurements 

were performed with an ICCD camera coupled with filters to observe the spatial distributions 

of the main species emissions when the plasma jet is in contact with a solid or a liquid target 

and for both half periods of the voltage. Two different solid surface were studied, a dielectric 

and a conductive ones. These different setup will be compared with the case of the jet used 

without any surface. The presence of the ions created by the jet with and without the targets 

will be investigated with a Time-Of-Flight Mass Spectrometer (TOF MS). 
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