Recent advance in dispenser cathode
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As the electron source of vacuum electron devices, the performance of cathodes plays an
important role in the device stability and operational durability. In recent years, we made a serial
studies on the mixed matrix of Ir-W scandate cathodes, introduction of inert barrier layer Ni in the
dispenser cathode, optimizing the composition of barium-calcium aluminates[[1-3]. In order to
improve the emission property, a new BaO-CaO-ALOs-BaF, quaternary aluminate impregnant was
obtained and the addition of BaF, decreases the viscosity and melting point of the aluminate
impregnants. The emission current density of Ba-W cathode impregnated with quaternary aluminate
impregnant can reach 15.89 A-cm? at 1100°Cy, which is 1.11 times higher than that of the without
BaF,, Theoretical calculations confirm that introducing fluorine triggers the number of point defects
and barium compound in impregnant to gain electron convert to the metastable Ba® (0 < § < 2),
enhancing the ability to produce active substance Ba. The introduction of Ni can inhibit the reaction
between W and Ba-Ca-aluminates during the impregnation process of the matrix. After cathode
activation, the surface Ba:O ratio is 0.88:1.00, much higher than the Ba dispenser cathode without Ni
doping. The pulse electron emission current density at 1100°C, was 18.65 A/cm?. It has a low
evaporation rate and the accelerated lifetime test predict a lifetime of over 160000 hours. W-Ir matrix
scandate cathode presented the highest emission current density of 83.43 A/cm? at 900 °Cy. Ir can
decrease the evaporation of active substance, effectively stabilizes the W-O-Ba-Sc surface
configuration, and therefore significantly enhances the emission property of the cathode.

Reference

1.J. Gao, P. Liu, JS Wang, RM Zhang, YF Yang, WY Zhou, HX Liu, JS Sun, Acta Materilia,
261(2023)119400

2.Z. Liu, YF Yang, P. Liu, JH Sun, HX Liu, YF Cai, JS Wang, International Journal of Minerals,
Metallurgy and Materials,33(2)(2026) 683-692.

3.ZC Li, YF Cai, YF Yang, P. Liu, F. Liu, JH Sun, JS Wang, IEEE Transactions on Electron
Devices, 6(72) (2025)3245 - 3251


https://www.sciencedirect.com/journal/acta-materialia/vol/261/suppl/C
https://www.sciencedirect.com/journal/acta-materialia/vol/261/suppl/C
https://xueshu.baidu.com/usercenter/data/journal?cmd=jump&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight=publish&sort=sc_cited&wd=journaluri:(a40afc7f6dc18952)%20International%20Journal%20of%20Minerals,%20Metallurgy%20and%20Materials
https://xueshu.baidu.com/usercenter/data/journal?cmd=jump&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight=publish&sort=sc_cited&wd=journaluri:(a40afc7f6dc18952)%20International%20Journal%20of%20Minerals,%20Metallurgy%20and%20Materials
http://ijmmm.ustb.edu.cn/en/article/2026/2
http://ijmmm.ustb.edu.cn/archive_list_en?#2026

