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Table 1 Instrument and model used in the experiment

Instrument Model
Ultrasonic cleaner JY98-3D
Ultrasonic cell crusher JY98-3D

UV lamp
Constant voltage stationary stream

ULTRA VITALUX

PS-303D
power source
Field emission scanning electron
. S-4800
microscope
Digital multimeter uT58

Secondary electron emission yield
measurement system

Non-standard
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Fig.1 Schematic diagram of self-assembly of PS microspheres

via a solvent evaporation method
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Fig.2 SEM images of PS microspheres self-assembled via
interfacial assembly Langmuir-Blodgett technique:

(a) method one and (b) method two
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Fig.3 SEM images of PS microspheres self-assembled via interfacial assembly-direct solvent evaporation with 60 C heating (a, b), 150

W microwave heating (c, d), and natural evaporation (e); (b, d) PS microspheres self-assembled after process optimization
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Fig.4 SEM images of PS microspheres self-assembled via single-

substrate (a) and two-substrate (b) vapor deposition
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Fig.5 SEM images of silver film constructed before (a), after (b) magnetron sputtering and removal of template (c) with PS microspheres

as the template
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Fig.6 SEM images of silver film constructed before (a), after (b) electrochemical deposition and removal of template (c) with PS

microspheres as the template
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Fig.7 SEY characteristics of particulate silver trap structures

and traditional silver plating
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Fabrication and Secondary Electronic Emission Property of Silver Micro-Structure
by PS Sphere

Hu Tiancun'?, Cui Wanzhao?, Bao Yan®, Ma Jianzhong®, Cao Meng*
(1. Xi’an Jiaotong University, Xi’an 710049, China)
(2. National Key Laboratory of Science and Technology on Space Microwave,
China Academy of Space Technology, Xi’an 710100, China)
(3. Shaanxi University of Science & Technology, Xi’an 710021, China)

Abstract: Secondary electronic emission on metal is the cause of multipactor effect, which is a limitation of the space payload RF power
increase. In this paper, micrometer-scale trap structure was constructed through large scale polystyrene array to suppress secondary
electron emission. A PS microspheres self-assembly method was studied, the trap structure was presented, and the secondary emission
characteristics were tested. The results show that the trap structure silver film is prepared based on self-assemble of PS microspheres. Its
structure can decrease the maximum of secondary electron yield (SEY) from 2.2 to 1.6.

Key words: multipactor; secondary electronic emission; polystyrene; trap structures
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