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Research on the structure and suppression of secondary electron emission
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Abstract; With the continuous development of China’s aerospace industry, as well as the miniaturization
and integration of microwave components, the multipactor effect occurred in microwave components
becomes increasingly significant. How to effectively suppress the multipactor becomes a research hotspot.
In this paper, titanium/carbon composite films with different doping ratios were prepared by magnetron
sputtering. The morphology, Raman spectrum and secondary electron emission characteristics of the film
samples were tested and analyzed. With the increase of titanium doping ratio, the films grow obeying the
columnar structure, and a better the density and flatnessare achieved. Combined with the test results and
related theories, the influence mechanism of film physical properties on secondary electron yield is
analyzed. The atomic ratio of carbon to titanium is 0. 764, and the maximum secondary electron emission
coefficient of the composite film is 1.40. Titanium/carbon nanocomposite films achieve a good inhibitory
effect on multipactor, and possess the advantages of large-area preparation and simple process. It will help
the future payload system to develop in the direction of high power, high frequency band and integration.
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Tab.1 Preparation process parameters of carbon/titanium

composite film

g WRO/NE GORGOIE R RS
/W /W /h /Pa
MC/150 / 1 1.5
/ DC/65 0.5 1.5
A MC/200 DC/15 1 1.5
B MC/150 DC/15 1 1.5
C MC/100 DC/15 1 1.5
D MC/50 DC/15 1 1.5
E MC/150 DC/35 1 1.5
F MC/150 DC/55 1 1.5
G MC/150 DC/75 1 1.5
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Fig.1 Physical sample of carbon/titanium doped carbon

based nano film
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Tab. 2 Quantitative analysis of atomic ratio of surface

elements of carbon/titanium composite film samples

= ny/ng
A 0.233
B 0.287
C 0.295
D 0.344
E 0.427
F 0.566
G 0.764

FI 37 & 5 4 s 7 B £8% ( scanning electron
microscope , SEM) ik A B .F.G S4ki5 e K90
KR TR, AN 2 R o ik 52 45 vl i v
BRIB A4 L85 /)N, T IR0 3 T 8 11 A 48 T s A
X IR (A SR s B 2 & IR b ka8 2k
Lo 35 O, DA TED A B S AT LA 3 B AR
ARG A A B AN (B SRR ) 5 5
JE R ER B 24 L) K T 0. 566 I, 3 i 2 1T 44 K 4]
A TE R/ 0 , S R 42 BT AR 25 4 AR, B0 B Ok
B (F FG RS ) o FEAN A B IR 48 T 3 1T 45
FARRS B AL , MRS F LG 2R 10 20 K P A% ARV, 2
B o AR R rh B S TR AR 3R T Y 9 RLRE

TG T, 5 I BRI IR 25 /Y ) B 7 8 2
B R K

(a) AFE fhing/n 2 0.233 (b) BFEFng/n: 0.287

(¢) FEE fng/n 2 0.566 (d) GREfiny/n.: 0.764

2 BU/HERHBEERERE
Fig.2 Morphology of carbon/titanium composite
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Fig.3 Raman spectroscopic analysis of carbon/titanium
composite films
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