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The vacuum arc, which is one of the oldest techniques used for the deposition of thin 

films, is now widely used for the Plasma Immersion Ion Implantation and Deposition 
(PIII&D) in laboratory and industry. Despite of high progress in this field observed during last 
three decades, involving e.g. magnetic filters for the elimination of micro-droplets, some 
problems have not been resolved so far. 

The paper concerns an important problem which is connected with the inclusion of 
some impurities in the deposited metal film. It was found that appearance of contaminants in 
the film is induced mainly by water vapour remnants inside the vacuum chamber. The high 
adsorption of such contaminants by the deposited thin films is observed particularly in so-
called getter materials, as niobium and titanium. Such materials can absorb impurities from 
the surrounding and dissolve them inside the layer. In order to eliminate this problem, in 2000 
a new approach was proposed to perform arc discharges at the ultra-high vacuum (UHV) 
conditions. It was demonstrated experimentally that the deposited pure Nb-films have similar 
properties to the bulk-Nb samples. These results are very promising from the point of the 
application of such coating processes in super-conducting RF cavities of future charged-
particle accelerators. 

The paper describes different methods used for the reduction of the background pressure 
in the UHV stand below 10-10 hPa. The most important methods involve the selection of 
appropriate materials and the backing of whole vacuum system. In order to reduce the 
contaminants a laser triggering system has been applied instead of a common system, which 
used high-voltage discharges along the surface of an insulated trigger electrode. 

Particular attention is paid to a comparison of different gas conditions during arc 
discharges at high-vacuum conditions (background pressure in the range of 10-8-10-7 hPa) and 
at UHV experiments (background pressure within the range of 10-11-1010 hPa). The gas 
composition before and during the discharge have been checked by means of a Quadropole 
Mass Spectrometer (QMS). The measurements have been performed in two different ways: 
time-dependent measurements of the selected masses and spectrum measurements of all 
species with the mass/charge ratio from 1 m/e to 50 m/e. The paper presents information on 
changes in the gas composition during and between arc-discharges, which is of primary 
importance for the selection of appropriate experimental conditions. 
 


