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ABSTRACT

This special project proposes a development of microwave induced plasma source at
atmospheric pressure. Guide-surfatron type microwave induced plasma was developed. Plasma was
generated in a quartz tube by coupling 2.45 GHz magnetron directly to WR340 waveguide in TE,
mode. The plasma discharge quartz tube of 4.2 mm outer diameter was inserted into the waveguide,
perpendicular to its wide wall, at a 7»‘/4 distance from its short-circuited end. From the experiments, it

was found that plasma of argon could be generated along the quartz tube at pressure of 10 mbar,
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Rigid Rectangular Waveguide DDimensions

[Frequency Range, [Cut-off Freg., Internal Dinsensions
WG Dresignations IGHZ = W Power Rating, (MW)  |Atienuation, dB/16m - "W N
appr
['WR2300 .32~0.49 0.256 £53.0-212.0 0.017-0.010 23.0%11.5 1584 0=202 0
IWR2100 ,35-0.53 0.281 120,0-173.0 0.018~0.011 21.0x10.5 533.0=267.0
WR 1800 0.41-0.625 328 93.4-131.% L019-40.013 18.0%9.0 M57,0-229.0
[WR 1500 0.49-0,75 P).393 7.6-93.3 0.023-0.017 15.0x7.5 (81.0x191.0
IWR115¢ 0.64~0.96 543 [15.0-53.8 .043--0.025 11.5%5.75 (292.0~146.0
IWR975 . 75~1.12 0.605 127.0~38.5 %.032 | T5%4.875 [248.0%124.0
IWR770 ,96-1.45 10.766 17.2-24.1 k.067~0.045 [7.743.85 196.0x98.0
LWRSICI 1.45~2.20 1157 b7.5-10.7 I5.1%2,55 131.0%65.0
[WR430 1.70~-2.60 1372 [5.2~7.5 .196-0.128 4.3x2,15 109.0x55.0
IWR40 203,30 1.736 5. 1~4.5 _Ll.291~0. 191 LAXET 6.0%43.0
WR284 [2.60~3.95 2.078 2232 0.367-0.251 2.84%1.34 I72.14x34.04
IWR229 [3.30~4.90 2.577 1.6-22 2.29< 1. 145 58.17%29.08
WRIR? 3.95~5.85 3.152 1.4-2.0 0.693~0.373 1 872%0.872 7.55%22.15
R159 [.90-7.05 7L .79~ 1.0 1.59=0.795 40.39%20,19
IWR137 |5.85~8.20 4,301 0.56~0.71 0.957-0.167 13720622 [34.85x15,80
12 05100 [5.259 0.35-0.46 1.37~1.67 1.122%0.497 [2B.50x12.60
[WR0 8.20-12.40 6.557 0.20~-0.29 FZ E5~t 49 B.9x0.4 22.36+10.18
IWR75 10.0~15.0 868 ,17-0.23 0.75%0,375 19.05%9.53
[WRE2 12.4~18.0 D486 k.lbﬁ.ls pAT-2.77 .622x0.311 15.80%7,90
R5}¥ 15.0~22.0 11.574 L}.DSD—JO. 107 B.510={255 12.9526.48
WR42 18.0~26.5 14,047 .043-D.658 .90--4.93 .420%0.170 10.67>4.32
[WR34 22.0~33.0 17.328 ,034-0.048 0.340x0.170 .66%4.32
IWR28 R6.5~40.0 1.081 0.022-40.031 3~-5.0 10.280%0.140 7.11x3.56
(WR22 133.0~50.0 126,342 0.014-0.020 L2240, 112 0.224x0.112 5.69+2.84
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F).ﬂl 1~0.015

IWRI9 0~60.0 31.357 0. 188%0.094 H.78%2.39
IWR1S 150.0~75.0 19.863 +].0063'—D.0090 0.148x0,074 13.76x1.88
IWR12 160.0--90.0 148.350 F.WZHO.OOGO .122%0.061 3.10%1.55
IWRI0 [75.0~110.0 159.010 }l.ml(k(l.mdl 0.100x0.050 2.54x1.27
WRE 190.0~140.0 [73.840 F)OO 18~0.0026 51.33 10.080x0.040 2.03x1.02
IWR7 110.0~-170.0 190.840 .0012-0.0017 54.46 0.065%0.0325 1.7x0.82
IWRS 140.0~220.0 115.75 0.00071~0.00107 103.64 P.OS 1%0.0255 1.3%0.65
IWR4 170.0~-260.0 131.520 0.00052~0.00075 128.85 F).(M}FD.D? 15 1.1x0.55
IWR3 220.0~325.0 173.280 0.00035-0.00047 171.116 k.034"0.017 P.B?*D.‘M
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