H19% 2w AFZBFESBRFEEFER Vol.19, No.2
2021 4F 4 A Journal of Terahertz Science and Electronic Information Technology Apr., 2021

XEHS: 2095-4980(2021)02-0334-04

NIRRT R EFZAETINE IR

F 2 kg, 8 £ F AL E B, W K A4XK!

A ETEY MO GBI, I 4880 621999; 2.0 )11 # M4 17 Ry A BR A A, 1)l %% 610000;
3oph R B TRESEARER, TR BRIE 519082)

W OE: AZNBETFRUEGHEE, 2HE%. ABETRABASFRE, FFEZA-ENE K
WHFRAEBFER . KXNET —HNBEZNE TR, ©FF R MK AR E B E G RA IR
B, BAETELWNAEEHE, WETRESEY 20mm, K 25 mm, & A #5584 % 4 (CCD)H L
WMETZETRA®ELIE, RANAEEA, LAk, RARETFHRMNET ZE FRNEIEF
o, YAMAEAT 100A M, EHREFHRTHX 1A UL, RABSNMNETEEFRYTRAEFI
B, FREAREFHAMIAE T HE M, RAAN27%. REMETZEFTREE 120kV HE
THREN T TFEH, YIORHA 100A, KFEH Sus B, FFFHSL 1x10" n, ZIF T M AE D
Ak FRERF,

KR AP FRER; AZNHE; BTFR

FESES. TN784; 0461.2 XHkARERD: A doi: 10.11805/TKYDA2019448

Vacuum arc ion source used in small pulsed neutron generator
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Abstract: Vacuum arc ion source is suitable for miniaturized pulse neutron generator because of its
simple structure and high deuterium ion density. A small vacuum arc ion source is developed with the
diameter of 20 mm and the length of 25 mm. TiD works both as the cathode and as deuterium source,
which avoids using the complicated gas pipes. The light spots caused by the ion source are measured by a
Charge Coupled Device(CCD) camera. It is found that the larger the arc current, the brighter the spots. The
saturated ion current is measured by a biased plate. When the arc current is larger than 100 A, the
saturated ion current could be above 1 A. The deuterium ion ratio in the plasma is measured by a simple
magnetic analysis. The ratios grow with the arc current, and the maximum is about 27%. When the arc
current is 100 A and the pulse duration is 5 ps, the neutron yield is about 1x10° n for the TiD target under
120 kV voltage. The source can be used in small pulsed neutron generators suitably.
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Fig.1 Schematic and photo of ion source
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Fig.2 Bright spots under different arc currents
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Fig.3 Saturated ion currents of the ion source
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Fig.4 Magnetic analysis setup and deuterium ion ratio
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