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Fig.1 Target chamber and the inner setup for secondary
electron emission measuring
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Fig.2 Incident energy dependence of the electron emission

coefficient y for each sample bombarded by 20 nA/cm?
proton beam
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Fig.3 Incident energy dependence of the proportion factor 4 for
each sample bombarded by 20 nA/cm? proton beam
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Fig.4 Emission coefficient versus the irradiation time for each

sample under 100 keV, 7 pA/cm? proton beam
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Table 2 Eventual emission coefficient and the theory result
for each sample under 100 keV, 7 pA/cm? proton
beam

Sample Ytheory (100 keV) Ymeasured (100 keV)

44k
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Fig.5 Proportion factor versus the irradiation time for each

sample under 100 keV, 7 pA/cm? proton beam
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Table 3 Steady proportion factorA and the theory result for
each sample under 100 keV, 7 pA/cm? proton beam

Sample Atheory/nm €V Atmeasurea/nm €V
TiD170 0.0108 0.010640.0002
ZrD174 0.0125 0.013240.0002
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Fig.6 Secondary electron emission coefficient before and after a

3600 seconds pause for TiD1.70 bombarded by 100 keV, 7

pA/cm? proton beam
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Fig.7 Backscattered spectra for TiD; .70 under 6.0 MeV

a particle beam
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Secondary Electron Emission Coefficient from Metal Deuteride Bombarded by
Medium-Low-Energy Proton

Chen Jialin*?, Li Ming?, Wang Shiyao!, Shao Jianxiong®, Tan Xiachua?, Jin Dazhi?, Xiang Wei?,
Cui Ying', Chen Ximeng®
(1. Lanzhou University, Lanzhou 730000, China)
(2. China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The secondary electron emission coefficient y has been measured for ZrD; 74 and TiDy 7o
material bombarded with proton of energies between 20 and 220 keV. It is found that in the energy
range the coefficient is proportional to the electron stopping power for each sample when the beam
density is 20 nA/cm?, except that the proportion factor A is about 50% lager than the Sternglass
theory for the clean deuteride in this situation. Layer of impurity molecule adsorbed on the surface
of the sample influences the coefficient y. It is when the energy of incident proton is 100 keV and
beam density is 7 pA/cm? that the coefficient y and the factor A fall steeply in the first 100 seconds
when the beam bombarded sample and then become steady gradually, and eventually they are in
good agreement with the Sternglass theory.

Key words: medium-low energy proton; metal deuteride; secondary-electron emission coefficient



%34 Wi @A RS TR S (WA SRS TR S1E L HRORE 665 -

Corresponding author: Shao Jianxiong, Ph. D., Associate Professor, School of Nuclear Science and Technology, Lanzhou University,

Lanzhou 730000, P. R. China, E-mail: shaojx@Izu.edu.cn



