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Study on secondary electron emission characteristics regulated
by surface microporous array structure

HUANG Kun', YANG Ning®, YANG Xiong' ,ZOU Fangzheng' ,SONG Baipeng' ,ZHANG Guanjun'
(1. School of Electrical Engineering,Xi’ an Jiaotong University,Xi’ an 710049, China;

2. State Key Laboratory of Power Grid Environmental Protection,China Electric Power Research Institute , Wuhan 430074 , China )
Abstract ; The secondary electron emission of solid insulator is affected by material composition, element
composition, surface condition and other factors. The surface condition plays a vital role in secondary
electron yield. Surface microstructure regulates the motion state of incident electrons on the material
surface and then affect the secondary electron emission. Based on the path tracking algorithm, this paper
establishes the primary electron-surface collision model, studies the regulation mechanism of the
structural parameters of the microporous array on the secondary electron emission coefficient, and
analyzes the effects of the unit depth, width and area ratio of the microporous array. It is found that the
secondary electron yield can be adjusted by setting the reasonable depth and width of the structural unit.
When the unit width is 2 mm, the depth is 5 mm and the number is 169, the secondary electron yield is
reduced by 57% . The conclusions of this paper can provide theoretical and data support for the analysis
and suppression of surface discharge mechanism in the field of pulse power and aerospace.
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Fig.1 Schematic diagram of path tracking

and intersection calculation
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Fig.3 Schematic diagram of microporous array

structure surface and microporous unit

Pt T 51 SE EoRriy
WU 1L SE EAUSE
z
TTHTTLTTEN S,
DL TRTLN e
Y e e s, e ]
g S W s, e Sy e Ny
i N N s

e S S W s X Vl’:"n.'.."t. oy,
Gt te A Vs s s ey

4 BEFERFLETHEMERATER
Fig.4 Schematic diagram of interaction between electron
and microporous unit
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Tab.1 Inclination angle of unit sidewall

with various unit depth
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Tab. 2 Inclination angle of unit sidewall

with various unit width
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with various unit number
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Tab. 3 The proportion of microporous to surface area

with various unit number
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