Tuning characteristics of metal-cylinder-based microwave plasma source
QM.? operated with argon, nitrogen and methane at atmospheric pressure
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The tuning characteristics are defined as the dependence of the reflect 1, 1,

coefficient P,/ P, as a function of the normalized distance // A,

P, P, - incident and reflected power, measured directly by directional coupler
[ - distance between the plasma axis and the movable short

Normalized tuning characteristics of the metal-cylinder-based MPS operated in argon (a) and
nitrogen (b) at atmospheric pressure

A, - the wavelength in the WR 430 waveguide: 147.7 mm 05. 05. 5.
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EXPERIMENTAL SETUP
Microwave plasmas at different microwave absorbed powers P, (P, = P,-P,) and axial gas flow

Directional coupler MW power head rates
with sensors with water insulator

T ey,

iy |
Movable MPS I ; Ei a) O n s flowrate S0V~ . | b) 300_stwirlﬂowrate50|/m'n: |
short ﬁ 4 R | F=200W . | m P=2000W
3 A i Z0) 8 neAOW R
L < j =  pvsarlonEelUimn e = N swirfowrate 200 Vmin:
— .. | B EZOO'ZP’:ZOOOW' E 20010 B=gOW-
o ' : : q s |8 HTAOW . S | A P=4000W a8
e, Wavegmde %0 1504 . o %0 1504 T i
) WR430 R 0. “ : , @
Gas outlet | ° x 1004 ‘;AA' x 1001 DU
: : | et | 28
Shield with 50! o s - W
visualization slit -_f:"’";“"{?"‘f:;3‘5??3:::::::: . | ' | ~ ~ -
(quartz cylinder [\ Dual channel o7 0 S S
insid .\ .. MW power 0 1 - 3 4 0 1 2 3 4
/A _ S MW ; The lengths of argon (a) and nitrogen (b) plasmas (measured from the waveguide) as a function
Gas inlet J8 1 5 e power of microwave absorbed power P, (P, = P, - P,) for different flow rates and incident microwave

control unit |

(swirl) oy powers
il | Gas outlet
8 ||| to soot
=3 i container
Soot B . #F |Graphite SUMMARY
container 2™ " seal o | L . - . .
nvestigations of the tuning characteristics showed that at optimal positions of movable plunger, the
_ use of argon, nitrogen and methane as the working gas caused, that 15%, 0% and 17 % of the incident
The experimental setup power was reflected, respectively. The tuning characteristics could be improved by further
optimization.
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