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Fig.4 DUV-PEEM image of the coated scandate cathode (scope:
50 um, detector voltage: 1030 V)
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Fig.5 TEEM images of the coated scandate cathode at different heating temperatures (scope: 50 um, detector voltage: 900 V, exposure

time: 2000 ms)
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Fig.6 TEEM images of the impregnated scandate cathode with uncoated film at different heating temperatures (scope: 50 um, detector

voltage: 900V, exposure time: 2000 ms )
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Fig.7 Surface image of the coated scandate cathode (a) and AES energy spectra of points 1, 2 marked in Fig.7a (b)
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Table 1 Atomic concentration of points 1, 2 on the coated scandate cathode surface in Fig.7a (at%)

Area C (¢} Al Ca Sc Zr Ba
Point 1 23.94 33.65 2.63 2.87 26.25 0.63 9.11 0.94
Point 2 23.63 33.92 2.69 3.03 25.96 0.53 9.07 1.17
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Fig.8 Composition depth changes of point 1 (a) and point 2 (b)

on the coated scandate cathode surface in Fig.7a
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Study on New Scandate Cathode Coated with Zr/Scandium Barium Aluminate by
Pulsed Laser Deposition

Lu Zhipeng'?, Yin Shengyi', Zhang Zhaochuan®, Ren Feng’, Lv Xinping"?, Wang Yu', Gao Xiangyang®,
Wang Xinxin®, Han Jiao®
(1. Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, China)

(2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Scandate cathodes have excellent electron emission properties, but they also have some problems such as emission
non-uniformity and poor repeatability. To improve the performance of the cathodes, a method of depositing composite film on the surface
of scandate cathode by pulsed laser deposition technology was proposed. The film was deposited using zirconium and high-active barium
aluminate salt target alternately. In the study, the coated scandate cathode was prepared, and its electron emission performance was tested.
Microscopic observation of photo/thermal emission electron on the cathode surface was carried out, and Auger electron spectroscopy
analysis of the surface composition and its depth distribution of the cathode was also processed. The results show that more Ba and Sc
content are detected on the coated cathode surface after activation. An active layer with thickness of 110~130 nm is obtained. The cathode
exhibits great emission performance, and the maximum emission current density measured under the pulse condition of 1100 <C reaches
552 Alcm?. At the same time, the electron emission uniformity of the cathode has been significantly improved.

Key words: scandate cathode; pulsed laser deposition; thermionic emission; electron emission uniformity
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