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Fig.1 A schematic rod-pinch diode (RPD).
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Fig.2 Spatial distribution of electron beams in the
RPD at 2.1 MV.
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Fig.3 Schematic illustration of the RPD in (a) space-charge limited (SCL) phase,
(b) weakly pinched (WP) phase and (c) magnetically limited (ML) phase.
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Fig.4 The RPD’s total current (a) and rod-tip current density (b) vs current density of ions emitted from the anode.
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Fig.5 Pinching schemes of electrons emitted from different surfaces in ML phase.
(a) Upstream, (b) Middle, (c) Downstream
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Table 1 Influence of cathode length L on electron pinching.
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Cathode length L /mm Rod-tip current density / 10% A-cm™ Total current /kA Pinch start /ns
3.2 1.11 46.4 1.58
6.0 1.17 47.7 1.55
10.0 1.09 46.9 1.51
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Table 2  Influence of L,,4 on electron pinching,
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Distance beyond the cathode L, /mm Rod-tip current density /10° A-cm™ Total current /kA Pinch or not
0 0.93 42.1 Yes

12 1.14 459 Yes

18 1.11 46.4 Yes

30 0.86 439 Yes

50 0.75 41.7 Yes
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Numerical simulations of beam-pinching characteristics in a rod-pinch diode

GAOYi”? QIUAici® LVMin' YANG Hailiang® ZHANG Zhong” ZHANG Pengfei’
1 (Department of Engineering Physics, Tsinghua University, Beijing 100084, China)

2 (Northwest Institute of Nuclear Technology, Xi'an 710024, China)

Abstract The UNIPIC code is used to simulate working process of a rod-pinch diode. The influences of anode
plasmas and diode structural parameters on electron pinching are investigated. The electron beams don’t pinch to the

rod tip at 1-2 MV without the jon effect. When the ions emitted from the anode surface reach a current of certain

value, further increase of the ion current does not have a significant influence on the diode total current and the

current density at the rod tip. With all the three surfaces of the cathode emitting electrons, the pinching quality of the

electron beam emitted from the upstream surface is the best of all surfaces. Increasing the cathode length does not

have an obvious effect in accelerating the process to achieve strong pinching. Influence of the distance from the anode

tip to the cathode surface is analyzed, too. The differences between numerical simulations and experimental results

are explained.

Key words Rod-pinch diode, Pinching characteristics, Electron beam, Ion current, Plasma
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