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Abstract

Three ion sources produce various ions for medical use and biological and physical experiment at Heavy lon Medical
Accelerator in Chiba (HIMAC). NIRS-PIG is operated pulsed mode for production of highly charged ion and to extend
life time of ion source. However ionization gas is injected continuously, in addition PIG need a lot of ionization gas for
production of H," and He* ions. The gas is flowing out to the Low Energy Beam Transport (LEBT) line, which is shared
with other two ion sources. The transmission efficiency of the beam transport from other ion sources at LEBT become
worse with vacuum deteriorate due to the gas from ion sources. So gas-pulsing method using piezo-electric type gas valve
(piezo-valve) is necessary to improve the vacuum at LEBT. Piezo-valve operable is under the conditions of strong
magnetic field and high voltage for production of pulsed gasdischarge that solenoid-type gas valve is inoperable.
Producing H," ion by PIG source with gas-pulsing reduce, the beam loss of highly charged ions from LEBT to around
5 %. The gas pulsing method and preliminary result are described in this paper.
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Figure 1: Layout of HIMAC injector.
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Figure 2: Vacuum pressure at NIRS-PIG source (gas
pressure : 0.1 MPa, pulse width : 30 msec).
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Figure 3: Vacuum pressure at NIRS-PIG source (gas
pressure : 0.1 MPa, pulse width : 40 msec).
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Figure 4: Vacuum pressure at NIRS-PIG source (CH1:gas
pulsing, CH2:without gas pulsing).
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Figure 5: Beam pulse of H,". CHI:Arc voltage(200
mV/div), CH2:Beam current(0.5 mA/div)
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Table 1: Vacuum Pressure at Beam Transport (Pa)

Gauge Position HEC Only|HEC(PIG DC)|HEC(PIG GP)
Vacl 9.4E-05 9.4E-05 1.0E-04
Vac2 5.2E-05 6.0E-05 6.0E-05
Vac3 1.6E-05 3.6E-05 1.9E-05
Vac4 2.6E-03 2.6E-03 6.8E-04
Vac5 5.4E-04 4.3E-04 1.4E-04
Vac6 1.4E-05 8.3E-05 2.7E-05
Vac7 6.3E-06 2.1E-05 8.9E-06
Vac8 2.6E-06 3.6E-06 2.7E-06

Table 2: Beam Current at Beam Transport (LA)

FC1|FC3 |FC4 |FCS5|FCé6 | FC7 |FC101|FC102
IPIG DC 1300 100 90| 75 130 120 150 38
IPIG Pulse 130] 100 93] 75 145 130 165 40|
PIG 1% L 130 105/ 100, 85 165 155 195 47,
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