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Design, simulation and construction of ECR plasma source

Elnaz Khalilzadeh, Zohreh Dehghani*,Narges Razavinia, Amir Chakhmachi

The Plasma Physics and Fusion Research School, Nuclear Science and Technology Research Institute,
Tehran, Iran

Abstract:
In this work, an ECR plasma source with a frequency of 2.45 GHz is designed and built. Two

block permanent magnets have been used to create the electron cyclotron resonance mechanism.
In order to characterize the formed plasma, the optical emission spectrometer has been used in
the presence and absence of a magnetic field. In the following, using the relevant physical models,
the temperature and density of electrons has been calculated. The obtained results show that the
magnetic field had a significant effect on the characteristics of the plasma, so that with the
presence of the magnetic field, the temperature of electrons from 0.6 eV to 1.4 eV and the electron
density from 0.2x0' cmto 2.2x0'? cm™2 has increased. In the following, it is shown that these
results are consistent with the results obtained from the COMSOL software.

Keywords: plasma source, electron cyclotron resonance mechanism, optical emission
spectrometer, plasma temperature and density
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1 Electron Cyclotron Resonance
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Reaction Formula Type eA(eV)
1 e+Ar=>e+Ar Elastic 0
2 e+Ar=>e+Ars Excitation 115
3 e+Ars=>e+Ar Superelastic -11.5
4 e+Ar=>2e+Ar* lonization 15.8
5 e+Ars=>2e+Ar* lonization 4.24
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6 Ars+Ars=>e+Ar+Ar" | Penning ionization -
7 Ars+Ars=>Ar+Ar* | Metastable quenching -
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