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Abstract

The effective characteristics of high frequency and strong electric field processing were
observed. One of the interesting effects is the so-called non-thermal effect or microwave effect.
In order to widely study the non-thermal effect of ceramics sintering and application of material
processing, we developed a material processing system by using the 300 GHz gyrotron FU CW
I. This system consists of a 300GHz, 2.3 kW, CW gyrotron with a cryogen free 12 T
superconducting magnet, a corrugated circular waveguide and an applicator. In submillimeter
wave region, the distribution of the electromagnetic wave shows inhomogeneity inside a simple
applicator. In order to improve distribution, polygonal reflector was developed and installed into
an applicator. By using a polygonal reflector, homogeneity of the electromagnetic wave inside
the applicator was improved by three times. In addition, in order to study the non-thermal
effect, it is important to study the dependency of the electromagnetic field intensity. In order to
control the electromagnetic field intensity independent of the sample temperature, pulsed
operation system was developed. A semiconductor switch, by using the power MOSFET, was
inserted between a cw power supply and a gyrotron. As a result, variable pulsed operation of a

gyrotron was obtained.
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RFfE] CHUE IR BERE DS ATRE T D & W O FILE N ZEIT B D . FrIZ INT DWW TIIEBRI R
L&, BUETHZOPEIZOWTOMADIZDDOMFEN e S TWD. DX H 727
R TR EIC oW TIE IR E T, 1960 FRICHIE SNz~ 7% br U AMEH
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HOETCONEEEETHS. L, 245 GHz B L IKFEREOMESCKE O
B2 EORERET, ERORY LDV —~ T T U = —OREE fRIT D DM
L<, FRROXIRFENRH 200 bREOERIZEORVRETH 7. £ DA
ZFIPA L7z D0y, G OMMEELE & L TFsE STz Gyrotron Tdh 5. Gyrotron
F~A 7 L0 b EEEEERTH L I VBN TENORIEZITS 2L DT
XDLRIRETHSH. Gyrotron DOFIESNHEH NI VEERHAT L Z LIcL-T, E
TR EEfRRT D Z ENHRD X 512720, —EBOMFZEREEI 2> & B 72285 5 93
WEESND Lo 7. Y EBICHRIETIE, BEMHEMAO =37 Mad /) Gyrotron
DB SR, AWFFEETH 1970 FREZ DS Gyrotron DBR¥E - JSHIZEE T D058
Z L CEEND, ICHNgEEZ HRY & LT 2000 412 TAP(Institute of Applied Physics)
THT72IZBHFE S 4172 24 GHz Gyrotron Ceramics Sintering System(24 GHz GCSS)Z A L,
W Z daD 7. Fo 2 134 £ T Z ORERIEE 2 W CEITRIBIME OBERE 298 L T & 72,
R E LT, BRARRIZEZ V2 X U BERS 12 & 0 BER B EEAN, SR8 T
X E 90% LA LD AV R BERS IR A2 155 Z LITIh L TWa . E£72, KT 28 GHz
Gyrotron, 24 GHz gyro-BWO % H\ 7= Gyrotron-gyroBWO Heating System(28 GHz GHS)
AN L7z, Ml S BRI AR ATF T D BRI BERS DR RAIIERC, & 6722 m Ak
WZEDH LWL 21T 9 728912 300 GHz Gyrotron Material Processing System(300
GHz MPS)DBHZE H1T-> T 5. [1]
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