
Ion charge development in copper 

plasma jet of micro-second vacuum arc 

 The charge and velocity dependencies of the ions ejected from μs vacuum arc were measured. 
 Existing data about velocity and charge distributions of vacuum arc plasma and in particular plasma expansion in 

time is not complete in the μs range. 
 Using a Time Of Flight (TOF) mass spectrometer, both distributions of plasma jets emitted from copper cathode were 

measured. 
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Calibration  of ion arrival time Experimental setup 

Summary and discussion: 
 Using a T.O.F. mass spectrometer, the charge and velocity 

dependencies of the ions ejected from 5μs vacuum arc were 
measured. 

 Preliminary results show strong dependence between 
plasma velocity and the ionization level of the ejected ions. 

 Our measurements for plasma traveling at 1.9 cm/μs show 
similar results to the ones measured by Miller (1969)  

 (Cu+  – 16%,  Cu+2 – 60%,  Cu+3 – 20%) 
 

Vacuum pumps 

Shutter and 

signal output 

 Cu arcs, operated at 40A 
and 5μsec  

 IVD – measured at distance 
of 0.75m from  the arcs 

 ICSD – measured for specific 
velocity with 0.35 μsec  
shutter at distance of 0.2 m 
from IVD collector 

 

• Calculated arrival 
times for the 
different ions 
expected in the 
ICSD collector 

• Error bars are the 
expected signal 
widths in the 
collector 

 IVD distributions were determined by averaging the signal 
measured for 200 pulses 

 ICSD distributions were determined by averaging 25 pulses 
at each velocities 
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