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Calorimetric probes have been used for energy flux measurements from plasma

towards surface since the 1960’s. A large variety of different designs and techniques

has been developed since that time [1]

 

. However, all existing methods only permit the

measurement of the total or integral energy influx. But for many processes a detailed

knowledge of the different contributions by charge carriers, recombination, neutrals as

well as molecule and film formation is of great importance for the understanding and

improvement of plasma based surface modification processes.

By using a transient calorimetric method which makes simultaneously use of the

calorimetric and electrostatic probe technique we show a versatile method for the

measurement of plasma parameters such as plasma density, electron temperature

and plasma potential as well as energy fluxes. Furthermore, the determination of the

different contributions becomes less error prone due to the use of the same probe for

both, measurement of the electrical signals and the energy flux.

The transient calorimetric method is benchmarked with the conventional method in

two different experiments. The first experiment is carried out in an electron beam used

for calibration of calorimetric probes. The results show a very good agreement

between the conventional and new procedure, which demonstrates the reliability of

the new method while being less time consuming. The second comparison is carried

out in an asymmetric argon rf-discharge. Again, a very good agreement with the

conventional method is obtained. The time needed for the measurements is reduced

by a factor >10 [2].

The main advantages of the transient calorimetric method are the much faster data

acquisition, higher accuracy and the possibility to characterize dynamic processes

which, makes this method also interesting for process monitoring.
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