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Electrical diagnosis, spectroscopic and fast imaging technique was used for the in-

vestigation of the plasma dynamics of a pulsed high power hollow cathode discharge. The 

high repetition frequency provides an overlapping of the plasma species ejected in subse-

quent pulses with those produced by the previous pulses. The propagating plasma outside the 

hollow cathode changes from a hemispherical shape during the pulse-on time, to a drop-like 

shape during the pulse-off time. 

In this contribution we present experimental results concerning the dynamics of a 

high power impulse hollow cathode sputtering (HiPIHCS) discharge by means of time-re-

solved discharge imaging. The experimental results were obtained using an iron hollow 

cathode with 3 cm height and 0,5 cm inner diameter. The working gas (Ar) was fed at a flow 

rate of 50 sccm through the HC and the pressure in the expansion volume was kept constant 

at 1 mbar. The HiPIHCS discharge was characterized by very short discharge pulses (10 µs), 

with a pulse repetition frequency of 20 kHz, attaining a peak cathode current of 1,7 A for an 

applied voltage of 600 V. Plasma potential and saturation ion current were recorded at 3 cm 

in front of the HC surface using both emissive and electrostatic probes (biased at –100 V), 

respectively. 

Moreover, in the visible spectral range the optical emission spectrum of the pulsed 

HC discharge is dominated by ionic species emphasizing the highly ionized plasma. 

Side-view images of the discharge were registered with a high-speed ICCD camera, using an 

exposure gate of 100 ns. The spatial distribution of the light intensity exhibits strong gradi-

ents both in radial and axial directions. During the pulse-on regime, the maximum light 

intensity is localized at the exit front of the hollow cathode and its time evolution follows that 

of the discharge current. 
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