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Abstract

Multipacting is a resonant electron discharge phenomenon via secondary electron emission, while micro-pulse electron gun (MPG) utilizes the multipacting current
In a radio-frequency (RF) cavity to produce short pulse electron beams. The concept of MPG has been proposed for many years. However, the unstable operating
state of MPG vastly obstructs its practical applications. This paper presents a study on the steady state mulitpacting in a MPG. The requirements for steady state
multipacting are proposed through the analysis of the interaction between the RF cavity and the beam load. Accordingly, a MPG cavity with the frequency of 2856
MHz has been designed and constructed. Various kinds of grid-anodes are tested in our primary experiments. Both the unstable and stable multipacting current
have been observed. Presently, the stable output beam current has been detected at about 12.2 mA. Further experimental study iIs under way now.
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Cavity design and test stand
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The designed RF parameters of the MPG
cavity.

Analysis of steady state MP

RF parameters | Designed value
f, 2856 MHz
d 1.75 mm
Q, 653
0.036 MQ
By 1.25

® The RF cavity Is made of SS*. "f

® The Cathode is made of Cu-Al-Mg ‘\
alloy. / 3
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he resonant gap voltage range  The total effective SEY curve
versus the gap distance d when  versus the gap voltage V..
fo=2856 MHz. ® E1 is the steady state operating
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® The output electrons beams are Coupling
collected by a faraday cup, which antenna
IS connected to a 50 Q resistance
In parallel and measured by a HP
54503A oscilloscope with 1 MQ
Input Impedance . The test stand
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Experimental results

The measured output beam currents (1b) with various
grid-anodes.

Grid-anode No.| 1 2 3 4
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(a) is the output beam current (0.2 mA) when the grid- Mhie :5 “?/ d“f ( ) . US/le e 55 US/dlY

anode Is No.1; (b) is the pick-up signal and reflected si-
gnal corresponding to (a); (c) Is the output beam curr- |EEsEEEE—E—
ent (1.7 mA) when the grid-anode is No.2; (d) is the m- [N -
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the grid-anode is No.2; (e) is the output beam current

(4.2 mA) when No.3 grid-anode is tested; (f) Is the out-

put beam current (12.2 mA) when No.4 grid-anode is | S S—————— L
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* SS represents stainless steel and OFC represents oxy free copper.




