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The discharge mechanism of this source is based on the use of mixed discharge
formed by the use of both RF- driven (15 MHz-3 00W) and vacuum arc to create
discharge plasma of higher intensity. The basic construction of the source is in the
form of a cylindrical anode which immersed in non homogeneous axial magnetic field
of 500Gauss measured at the source center. The anode is terminated from its both ends
with two cathodes, thus allowing the electrons to be oscillate between the two
cathodes. An internal antenna is used to couple the RF power to the plasma through a
matching circuit formed from inductor connected in parallel with capacitor, in order to
insure maximum power transfer to the plasma. The oscillating electrons thus absorbs
energy from both RF and the DC field in the gaps between the cathodes and the anode
due to the arc discharge. In order to investigate and optimize the source characteristics,
the influence of the discharge pressure, magnetic field, discharge voltage and RF
power on the source characteristics have been studied. The source is considered self
extracted ion current and could deliver ion currents of ~10mA for thin beam
(<j) ~ 4mm.) and ~20 mA for broad beam ((j) ~ 6cm.) at ~ 200V extraction voltage. The
plasma is diagnosed using double Langumier probes. The plasma intensity could reach
~ 8x10 n elec./cm3 and the plasma temperature ~ 14 eV. Lower ignition voltage (50 up
to 200 V) and higher plasma intensity feature the characteristics of this source. The
beam diagnostics (for thin beam) of this source are measured which include: the beam
profiles, beam emittance, energy spread and distribution of the ion species in the ion
beam. The increase of the anode voltage affects decrease of the beam emittance, while
the energy spread increases with the decrease of the discharge pressure. The beam
emittance is found to be around 200 up to 400 mm.m.rad. and the energy spread of the
ions in the ion beam is around 40 up to 80 eV. The source could deliver Argon ion
species up to Ar+5. The beam profiles show that the beam is more convergent with the
increase of the accelerating voltage and with the use of proper capacitors between the
extraction electrodes.
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Figure 1 Schematic diagram of the RF driver
(broad beam) ion source

l- flexible cable 2-gas inlet 3- coil of
the electromagnet

4 -anode 5-RF ring 6-porcelain7-
cathode piece(Aluminum)
8-screen(plasma electrode9-matching
circuit 10-Farad CUD

0.'50 100 150 200 250 300

Discharge: VoItage(V)
Fig.4 Influence of the dischargevoltage on the extracted currentl-
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Fig.2 Electrical connections
of the source

K- cathode, A -anode, F- Faraday cup,
Va -anode voltage, Vt .target voltage, Iext

extracted current

Fig. 13Beam emittance diagram
l-Va=150V, s=400mm.mrad, 2-
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