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Abstract :

Secondary electrons (SESs) emitted from material surfacein laboratory plasmahave control over almost
al the plasma parameters such as plasma density, electron/ion temperatures, power influx to the
material etc. The ratio of emitted electron flux to the incident ion flux on a materia surfaceis called
ion induced secondary electron emission coefficient (ISEEC, Y'i). However, under glow discharge
plasma condition, there are various species that can gect SEs from material surface such as electrons,
energetic neutrals, exited species, photons etc in addition to ion. The non-ionic cathode directed
species (photons, metastables and energetic neutrals, electrons) that results from ion actively
participate in the process of secondary electron emission (SEE) from cathode in DC discharges.
Adding the contribution of non-ionic species (fast atoms, photons, meta-stable atoms, molecul es, etc.)
to Y'i givesthe effective number of SEs g ected from the cathode per incident ion, which is higher than
Yi and thisisreferred as effective secondary el ectron emission coefficient (ESEEC, YE). Inthe present
work, we proposed a self consistent model for measurement of YE value of cathode material under
abnormal glow discharge plasma condition. Using this model, we measured the YE value of different
cathode (Tungsten (W), Copper (Cu)) material using different operating gases (Nitrogen (N2) and
Argon (Ar)) for different pressures (0.15 mbar to 0.45 mbar). In addition to discharge conditions, the
results show that possible dependence of YE vaue on the materia properties such as work function
and Fermi energy of cathode.
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