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STUDY ON OPEN COLUMN SLOW-WAVE ‘GRATING
STRUCTURE’ S DISPERSION CHARACTERISTICS

CHEN Bei-Ran, WEI Yan-Yu, GONG Yu-Bin, YUE Ling-Na, WANG Wen-Xiang
(National Key Laboratory of High Power Vacuum Electronics, School of Physical Electronies,
University of Electronic Science and Technology of China , Chengdu 610054, China)

Abstraet; The open column slow-wave grating structure, which is a novel type slow-wave system for Smith-Purcell FEL and
relativistic TWT, was presented. The dispersion equation of the structure was derived by means of an approximate field-the-
ory analysis, in which the continuous profile of the groove was approximately replaced by a series of rectangular steps, and
the field continuity at the interface of two neighboring steps and the matching conditions at the interface between the groove
region and central region were employed. The dispersion characteristics of the fundamental wave were numerically calculat-
ed and the effects of the geometrical dimensions of the grating on dispersion characteristics of system were also analyzed.
And the simulation values of the structure, which is performed by using two-dimensional particle-in-cell code MAGIC,
match the theoretical values very well.
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Fig. 1 The longitudinal section of rectangle groove shape of
open column slow-wave grating structure
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Fig. 2 The longitudinal section of arbitrary groove shape of
open column slow-wave grating structure
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Fig.3 The staircase representation of an arbitrary groove
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Fig.4 Four special shape of groove (a) triangle profile (b)
rectangular profile (c) trapezoid profile (d) swallow-tailed pro-
file
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Fig.6  Group velocity vs frequency (a: Triangle profile; b:
Rectangular profile; c: Trapezoid profile; d: Swallow-tailed
profile)
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swallow-tailed profile)
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Fig.9 Dispersion curves for various groove shape (a: triangle
profile b: rectangular profile c: trapezoid profile d: swallow-
tailed profile)
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