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Extremely broad bandwidth hybrid-transmission-mode
pill-box output window

ZHENG Yuan®, WANG Jian-Xun, LUO Yong, XU Yong
(School of Physical Electronics, University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract ; Based on field-matching theory, the general transmission matrix of pill-box windows and a new concept of hy-
brid transmission modes pill-box window were presented to extend the bandwidth of output window. With guidance of
the new concept, the primitive structure and parameters of the extremely broad bandwidth pill-box output window, work-
ing over 34 ~52 GHz, had been obtained. Afterward, HFSS was employed to optimize the parameters of the window
and to examine the optimized mode. Through amount of thermodynamic analysis and optimization design, the extremely
broad bandwidth pill-box window, with average power capacity 10 kW over 40% bandwidth whose insert loss is less

DOI:10. 11972/j. issn. 1001 —9014.2015. 03.018

than - 18 dB, was attained. The cold test verifies the results of the design.
Key words: sheet beam, extremely broad bandwidth, hybrid transmission mode, pill-box window
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Fig.1 The structure and conceptual drawing
of field matching theory of pill-box window
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Fig.2 (a) The Matlab results and the HFSS results
of the initial design pill-box window, (b) The field
distribution of the pill-box window at different fre-
quency
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Fig.3 (a) The flow chart of a pill-box window design and
(b) the demonstration of manipulating the TM mode
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pill-box window
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Fig.4 (a) The 3D mode of pill-box window, (b) the
shape of circular waveguide and its distribution of field,
(¢) the shape of changed circular waveguide and its field
distribution
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