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( Start )

| Calculate the total cross sectional area of all the electrons

v

| Find electrons with elastic scattering occurring |

v

| Calculate the collision angle, |

v

| Calculate the collision azimuth,¢p |

v

| Calculate the mean free path of electrons,L,m |

v

| Calculate the distance L between collisions |

v

| Calculate the new position of electrons |

v

| Calculate the energy loss of electrons dE/dS |
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Fig.1 Flowchart for calculating electron trajectory
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Fig.2 Schematic diagram of the test stand
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Fig.3 Schematic of second electron yield measurement with

bias current method
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HERWT: 24 E, N 150eV i, K SEY ik ib
T EFB B 24 E, N 200eV B, HHA) SEY B £k 40
F KM 6, Mti; 24 E, N 500 eV B, 4HK SEY
24t T T BB B 2 E, N 1500 eV I, FHI SEY
&g L E TR G, HEER LS 1
U, Bli% E, 400 SEY HiZk i sE Rk E Al X .

3 HR5UR

31 ZRBFEEARE

4 N BE NG (NS A 0=0°) LLR NS 1)
6 A 15°, 30081 45°8F () SEY HiZk. MK+
ATULE AT SEY BEA ST BB E, 3G KGR
AN = R R Gl R RN & cR: - N SN DN =1
NI SEY fHFE 2 3K, 5 I AEBE N S A% M AR 4L
BN FARRUE, N A A 008G 0 F
15°0F, #H1 SEY A& A 3 K, JL-F 7] DLZABE AT
SR 4 NS A% A AN 15038 I 2] 30° 8L J A 30°3 i 21
45°KF, I SEY Bl R R K, £ 200 eV F 2000 eV
NG RE VG B A, B NG FRE = S SEY 3
LT 0.21.

5 A4 Omax(0)/9max(0°) BN 552 F1 6 1)
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Fig.4 Effect of incident angel on SEY of molybdenum
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incidence angle € of molybdenum
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Fig.6 SEY fitting results of molybdenum samples
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Fig.7 SES test results of Mo sample under different incident energies: (a) £,=150 eV, (b) £,=200 eV, (c) E,=500 eV, and

(d) E,=1500 eV
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Fig.8 SES fitting results of molybdenum samples
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Resear ch on the Secondary Electron Emission Characteristics of Molybdenum

Zhang Yuting', Yang Jing', Yang Zhaolun®, Miao Guanghui'?, Zhang Na', Cui Wanzhao'
(1. China Academy of Space Technology (Xi’an), Xi’an 710100, China)
(2. Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Molybdenum, with high melting point, low thermal expansion coefficient and excellent stability, shows broad
application prospects in plasma propulsion and electric vacuum devices so that its secondary electron emission characteristics have
gradually attracted the attention of researchers. In this research, the secondary electron yield (SEY) and secondary electron
spectrum (SES) of molybdenum were studied experimentally. Then the test data were analyzed by a relevant model. Finally, the
SEY model of molybdenum was established by Monte Carlo method to analyze the influence of work function on SEY. The results
show that the maximum value of SEY is 1.77, which is significantly lower than that of silver-plated aluminum alloy. When the
incident electron energy changes, the most probable energy of the true secondary electron peak of the SES is basically unchanged,
while the position and intensity of the elastic backscattered electron peak change accordingly. Among all kinds of secondary
electrons, true secondary electrons are most affected by the work function.
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