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Abstract

Inductively Coupled Plasma Chemical Vapor Deposition (ICPCVD) has been widely used for
carbon-based nanomaterial synthesis because it provides high plasma densities and
uniform plasma distribution and allows plasma to be generated in room temperature.[1]
During the ICPCVD process, the plasma sheath and built-in electric field effectively impact
the nanomaterial growth. Since plasma is a highly nonlinear system, it's crucial to precisely
describe the plasma behaviors and built-in electric field distribution in the ICP chamber in
order to understand how plasma impacts the nanomaterial growth and realize the
controllable synthesis of nanomaterial.

The goal of this work is to get a better understanding of the distribution of electric
potential inside the ICP chamber under various electric potential conditions and the effect
of the irregular structures on the cathode plate on the distortion of electric potential.

The geometry and the boundary conductions of the model are set up in the COMSOL
Multiphysics® software. The Argon-based plasma chemistry and surface reactions are
implemented. The plasma module is used to compute the electron density and mean
electron energy, the transport of the non-electron species, the electrostatic field and
magnetic field. A metal structure and various electric potential conditions of the cathode
plate are inducted to observe their impacts.

The simulation results in Figure 1-3 shows the distribution of the electric potential inside
the ICP chamber, including the positive charged plasma zone at the center of the chamber
and the plasma sheath near the cathode plate, which can be explained by plasma
physics[2]. The results in Figure 4 shows the distortion of electric potential caused by the
irregular structure on the cathode plate.
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Figures used in the abstract

Figure 1: Figure 1: The electric potential distribution when the cathode plate is grounded

Figure 2: Figure 2: The electric potential distribution when the potential of cathode plate
is -100V



Figure 3: Figure 3: The electric potential distribution when the potential of cathode plate
is -200V

Figure 4: Figure 4: The electric potential distribution near the cathode plate when the
potential of cathode plate is -200V
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