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Design and construction of Penning ion source for classical cyclotron and
investigation of effective parameters in its output current

Elnaz Mosleli Baharanchi, Seyed Zafarollah Kalantari
Department of Physics, Isfahan University of Technology, Isfahan
Abstract:
Cyclotron is a type of circular accelerator in which the charged particles produced in the ion

source rotate in the presence of a magnetic field, where their energy is increased to reach the final
radius and energy by an electric field in each gap. The ion source is one of the important and basic
devices in accelerators. The requirement of an accelerator is to create an output beam with the
appropriate current, in which creating a beam with the required energy and current in the ion
source plays a fundamental role. In this article, for the classic cyclotron accelerator, the Penning
ion source, which is the most suitable proton source for this accelerator, was designed and built.
The effect of the parameters of the inlet gas flow, cathode voltage, magnetic field, and puller
voltage on the ion beam current was tested and the optimal conditions to create the maximum
current was determined. The optimum values of the gas flow, cathode voltage, magnetic field and
puller voltage are 6sccm, 1kV, 0.544T and 1500V, respectively. The results show that the ion
beam exits the designed ion source with a suitable current.

Keywords: ion source Penning, Cyclotron accelerator, proton beam, Puller voltage,
cathode voltage, Output Current of lon source.
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