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Huazhong University of Science and Technology (HUST) is developing an RF based negative ion source. Nu-
merical simulation of the 1 MHz RF driver has been performed using a commercial high frequency FEM
software. Differing from conventional inductively coupled plasma (ICP) source simulations, which exclude
the effect of Faraday Screen (FS) and simplify the multi-turn helix RF antennas as independent parallel sin-
gle coils, our simulation employs a complete 3D Computer Aided Design model for reproducing the realistic
electromagnetic fields. Simulations with and without considering the FS have been compared. It is found
that the FS suppresses effectively the axial electric field established by the turn-turn coil potential differences,
furthermore, avoids the capacitive coupling between the antenna and the plasma. The simulations without
and with plasma have both been performed with approximating the plasma as a homogenous electrically con-
ducting medium. The electric and magnetic fields, RF power losses and equivalent impedance of the driver
before and after the plasma ignition with different bulk conductivity are calculated. To verify the simulation
validity, cold testing experiments of the driver impedance have been carried out using a network analyzer.
The plasma with different conductivity is skillfully reproduced by potassium hydroxide (KOH) liquor with
different density. The experimental results agree well with the simulation results.

Author: Mr ZHAO, Peng (State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
School of Electrical and Electronic Engineering, Huazhong University of Science and Technology)

Co-authors: Prof. CHEN, Dezhi (State Key Laboratory of Advanced Electromagnetic Engineering and Tech-
nology, School of Electrical and Electronic Engineering, Huazhong University of Science and Technology); Dr LI,
Dong (State Key Laboratory of Advanced Electromagnetic Engineering and Technology, School of Electrical and
Electronic Engineering, Huazhong University of Science and Technology); Dr QI, Wei (School of Chemistry and
Chemical Engineering, Huazhong University of Science and Technology); Mr XIE, Kangjun (School of Chemistry
and Chemical Engineering, Huazhong University of Science and Technology); Mr ZUO, Chen (State Key Labora-
tory of Advanced Electromagnetic Engineering and Technology, School of Electrical and Electronic Engineering,
Huazhong University of Science and Technology)

Presenter: Mr ZHAO, Peng (State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
School of Electrical and Electronic Engineering, Huazhong University of Science and Technology)

Session Classification: Poster Session 1

Track Classification: Negative ion sources


