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Design of Gaussian mode output windows for 140 GHz MW gyrotron

LI Zhiliang, FENG Jinjun, LIU Bentian, ZHANG Yang
(Vacuum Electronics National Laboratory, The 12th Research Institute of CETC, Beijing 100015, China)

Abstract: According to the requirements of 140 GHz gyrotron oscillator in thermonuclear fusion, the
study for Gaussian mode output windows is conducted. Chemical Vapour Deposition(CVD) diamond is
chosen as the output window material, the size of low reflective and absorption window is designed by
theoretical analysis, a radius and thickness of the diamond window are 46 mm and 1.8 mm, respectively.
In this paper, the influence on the transmission of Gaussian mode and else parameters are analyzed by
using theoretical analysis and FEKO software; finally, the design parameters of Gaussian mode output
window are obtained. This work has laid a technical foundation in the application of the gyrotron for
thermonuclear fusion.
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Fig.2 Reflection and transmission of incident wave when it is
Fig.1 Energy field pattern of Gaussian mode perpendicular to the surface of window
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Fig.3 Reflectivity of output windows versus thickness Fig.4 Reflectivity of output windows versus frequency
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Fig.5 Gaussian field and distribution curve in port of output window
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Fig.6 Transmission rate of output windows versus thickness Fig.7 Transmission rate of output windows versus frequency
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Fig.8 Transmission rate of output window versus permittivity
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Fig.10 Transmission rate of output window versus radius
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Fig.9 Transmission rate of output window versus loss tangent
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Fig.11 Transmission rate of output window versus Gaussian radius
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Table2 Design parameters for the 140 GHz Gaussian mode output window

parameter value
fIGHz 140
radius of output window ro,/mm 46
radius of Gaussian beam r,/mm 21
thickness d/mm 1.8
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