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INTROOUCTION FORMULAS

We present equivalent circuit of existing waveguide-based

nozzleless cylinder-type microwave plasma source (MPS). Lt tactors: kp = o g _ =i
The waveguide-based cylinder-type MPS was used to convert Yoy ¥
methane into hydrogen. This MPS operates at atmospheric Normalized movable plunger B o
pressure and frequency of 2.45 GHz. The discussed susceptance in output plane: by =7S =Cfg(x—°ls) =ty
cylinder-type MPS is based on rectangular waveguide 2 g
WR 430. Equivalent circuit presented in this paper cannot : .
describe allqelectrical properges of the real MPpS gccurately, sLamampedance. Ly = RS
due to some structural elements, which electrical lumped
equivalents are difficult to find or are unknown. We used Normalized input admittance:
Comsol Muliphysics software to calculate some of them.
The plasma .column pl.unges partially iIEtO .cylinders - Y _ Z; W2y — jb.)+ Y,
(non-symm.etrlcally).creatmg tw.o lqssy .coax1al lines. The 7 Z,[Z,1(Z,Y2 — jks¥,bg) + Y21~ jksYob
central “wire” of this lossy coaxial lines is plasma column.
Plasma is strongly non-linear element of the circuit because : AL

Tuning characteristic:

plasma impedance Z, depends on incident microwave power.
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where P,and P, are the power of incident and reflected waves respectively,
MICROWARVE PLASMA SOURCE Rp and Xp are the plasma resistance and reactance respectively, ¥, is input admittance.
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Quantity Description
A Wave length in standard WR 430 waveguide
4
/ g Movable plunger position
Y, 0= I/ZO Characteristic admittance of standard WR 430 waveguide CONCLUSIONS
7z Characteristic impedance of standard WR 430 waveguide
0
Y, 01— Y02 Characteristic admittance of reduced height b, section
¢2 N Inner diameter of brass cylinder ° The calculated results and results achieved in experiment are very
7 Plasma impedance similar for assumed plasma resistance R = 18 (2 and plasma reactace
p —
Z a? YA b Impedances representing discontinuity (holes) in reduced height waveguide Xp =04
k;, kg  Transformation factors of the input and output transformer respectively ® The power reflection coefficient P,/P; of the MPS is small ( below 0.1)
a, b Standard WR 430 waveguide width and height respectively for narrow range of normalized movable plunger position
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