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1.33 Pa m <pd <13.3Pa m (1)
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mm) BT 15.64 mmC A ; MR EJE A 40 ~ 100 kV; 44 FEEN, R<TH $80 mm x0. 15 mm, HFLA $0.
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Fig.2  Schematic circuit diagram of the experiment of the plasma-cathode e-gun
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AGEETEMESSENNIARRE THESRG LHESHHT. BAEANBEFREAZEZE AN ~8)
x107° Pa, 2 150 CH¥ERF, AL 1.3 x107° Pa. FEBEETIEBEZEBREERPHSK(ES) EREHE
107 PaEh. TOARIESEESATHERBESSRS, LA X AEB RSB KRS . 5655
KEATEE R 107" ~10 Pa, IZHIFEE A AR 0.01 Pa.

=0 PAAR A B BB R 1 28 (21 B P SR BX IR HE AR FRBX /N BB PEC0. 2 Q) BRAR I, ER RS HE#5 FREX /N R PR AE
HEVHE R PE 2 R AT RER /N B B B MR E R RN . FER I DIEB X KRin, xR ERE I ES T
BIEBFR, LEVFERPE (0.2 Q) FEth, AEF 4K 25N = BUAF B FE M um RO JEPE, BD I 45 DR S AR K /N .

2

Fig.3 Photo of the plasma cathode e-gun Fig.4 Low pressure glow discharge
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Table 1 Typical result of continuous filled-in gases discharge ( piezoelectric valve )

keep-alive vollage/kV modulator vollage/kV helium pressure/Pa discharging current/ A
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Table 2 Typical result of continuous filled-in gases e-heam ( piezoelectric valve »
keep-alive voltage/kV  modulator voltage/kV argon pressure/ Pa helium pressure/Pa  accelerating voltage/kV  collector current/’A
3 4 4x107* 0.7 40 80
3 -+ 4x107* 0.7 40 80
3 B 4x107* 0.6 40 80
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Table 3 Typical result of gases-puff discharge ( piezoelectric valve)

RFeHBFRNLER. PMRSARBFIORRBRKRFNES Fix. bkif
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delay gases-pufl voltage of piezo- keep-alive modulator gases current of
/ms pulse width/ms electric valve/V vollage/kV voltage/kV pressure/ Pa lube/A
30 29 129 2 3.0 0.40 120
25 24 129 2 4.6 0.44 140
15 14 129 2 4.6 0.28 167
20 19 129 2 4.6 0.36 154
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Table 4 Typical result of gases-puff e-beam ( piezoelectric valve )
delay gases-pull vollage of piezo- keep-alive modulator gases collector
/ms pulse width/ms  electric valve/V voltage/kV voltage/kV pressure/Pa current /A
10 9 82 3 4 40 80
10 9 82 3 4 40 80
10 delayed trigger 78 3 + 40 80
3 % ¢
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Design and experiment of high-current low-pressure plasma-cathode e-gun

XIE Wen-kai, LI Xiao-yun, WANG Bin. MENG Lin, YAN Yang, GAO Xin-yan

(Institute of High Energy Electronics, University of Electronics Science and Technology of China, Chengdu 610054, China)

Abstract: The preliminary design of a new high-power low-pressure plasma-cathode e-gun is presented. Based on the hollow cath-
ode effect and low-pressure glow discharge empirical formulas, the hollow cathode, the accelerating gap, and the working gas pressure re-
gion are given. The general experimental device of the low-pressure plasma cathode electron-gun generating high current density e-beam
source is shown. Experiments has been done in continuous filled-in gases and gases-pull condition, and the discharging current of 150 ~
200 A, the width of 60 ps and the collector current of 30 ~80 A, the width of 60 ps are obtaind. The results show that the new plasm:
cathode e-gun can lake the place of material cathode e-gun, especially in plasma f(illed microwave tubes.

Key words: High power microwave; Plasma; Plasma-cathode e-gun;  Glow discharge;  Hollow cathode

FEQTUHIH 40 W RABE ZRERNALR

EENHWE (Spectra-Physics) — 42 & ——F# 2 A (Newport Corporation) H iU E HEH — M N EH L RBERSE
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