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Fig. 2 Electric field of coaxial PFL when discharging Fig. 3 Electric field of helical PFL. when discharging
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Fig. 4 Maximum axial electric field vs helical angles Fig. 5 Maximum axial electric field vs rise time of the switch
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Fig. 7 Waveform of a pulse formed by the coaxial line accelerator Fig. 8 Waveform of a pulse formed by the helical line accelerator
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Fig. 11 Influence of the impedance of Fig. 12 Influence of the electric length of
the transition section on the hollow of the pulse the transition section on the hollow of the pulse

11

12



163

1
b b o
3
s s 13 o
20 Q, ( 14),
6 cm, 4.3 Q, 10 cm s o
transition
: cpae sechion
resistance ; ; b‘[l:ar\k“gl‘:b‘h e resistance
pulse transformer  voltage divider helix line ) sipsye voltage divider
joint section
vacuum
diode
Fig. 13 Schematic of the helix forming line accelerator
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Fig. 14 Inner conductor in the helical line Fig. 15 Voltage waveform on the diode
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Fig. 16 The high impedance annulus Fig. 17 Voltage waveform on the diode with
16 high impedance annulus on the pulse forming line
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Breakdown between adjacent turns and
output waveform of helix pulse forming line
LIU Zhen-xiang, ZHANG Jian-de, LIU Jin-liang, YANG Jian-hua. FENG Jia-huai, LUO Ling

(College of Opto-Electronic Science and Engineering » National University of
De fense Technology, Changsha 410073, China)

Abstract: To investigate the problem of breakdown between the adjacent turns of the helix pulse forming line (PFL), the

influences on the axial electric field of the helix PFL. were analyzed numerically. Numerical results indicated that it was easier to

breakdown between the adjacent turns if the helix angle was bigger, the rise time of the switch or the load value was smaller. To

study the problem of the upshot and hollow on the output pulse, the influences on the waveform caused by the impedance mis-

matched sections in helix PFL accelerator were analyzed numerically and experimentally. An approximate square high voltage

pulse was obtained by making the impedances of the joint section (between the helix line and switch) and the transition section

(between switch and load) close to that of the helix line and minishing their electric lengths.

Key words: Helix pulse forming line; Breakdown between the adjacent turns;  Axial electric field; Upshot on risetime;

Hollow



