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Synergistic Effects of Hollow Cathode and Heated Cathode on
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Abstract: The Duhocamis (dual hollow cathode metal ion source) was derived from the indirectly heated cathode GSI-PIG ion
source, which was modified by introducing a hollow cathode cylinder and a magnetic bottle-shaped field to replace a hollow
anode cylinder and a homogeneous magnetic field. To understand the different discharge characteristics of Duhocamis than
that of PIG, a series of arc discharge experiments with variation of the hollow cathode and the heated cathode power supply
voltages were realized, and the dual hollow cathode and the indirectly heated cathode arc discharge curves were presented. The
effects of these voltages on arc discharge and metal plasma formation with their different impedance characteristics were
discussed. It is emphasized the synergistic effect of hollow cathode and heated cathode on arc discharge. Especially, a
transformation process of discharge characteristics from the PIG hollow anode discharge mode to the dual hollow cathode
discharge has been revealed when the hollow cathode potential started from zero. Therefore, the hollow cathode can not only
provide the materials for metal ions as a sputter cathode, but also greatly enhance the arc discharge of the source and establish
the metal plasma with the dual hollow cahode discharge because of the synergistic effect.
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(a) Schematic diagram of discharge chamber
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(b) Schematic diagram of power supply
1—Filament; 2—Heated cathode; 3, 5—Anodes; 4—Hollow cathode; 6—Cold
cathode; 7, 10—Gas inlets; 8—Acceleration electrode; 9—Bottle-magnetic

field; 11—Ton source magnetic dipole; 12—Deceleration electrode
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Fig.1 Schematic diagram of discharge chamber structure and
power supply for Duhocamis
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1—Ion source magnet; 2—Hollow cathode; 3—Acceleration electrode;
4—Deceleration electrode; 5—Electrostatic deflector; 6—Magnetic
shield; 7—Faraday cup; 8—Vacuum port; 9—Analyzing magnet;
10—Slits; 11—Target chamber
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Fig.2 Schematic diagram of the test bench for Duhocamis
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1, 2—Arc voltage and current of indirectly heated cathode arc discharge;
3, 4—Arc voltage and current of hollow cathode discharge
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Fig.3 Photo for pulses of arc discharge voltage and current
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Fig.6 Effects of IHEC arc voltage on DHOC arc current
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