NIRS

Present status of HIMAC injector
HIMAC ~

M. Muramatsu!, T. Sasano?, T. Shiraishi?, K. Takahashi?, T. Suzuki?, S. Suzuki?, S. Hashizaki?, F. Ouchi?,
H. Ii2, M. Sei?, M. Kawashima?, A. Kitagawa!, S. Sato!, E. Takada!, K. Mizushima!, T. Inaniwa!, and Y. Iwata!

1 National Institutes for Quantum Radiological Science and Technology, National Institute of Radiological Sciences (QST-NIRS), 4-9-1 Anagawa, Inage, Chiba 263-8555, Japan
2 Accelerator Engineering Corporation, 3-8-5 Konakadai, Inage, Chiba 263-0043, Japan

Introduction

Carbon-ion radiotherapy using Heavy Ion Medical Accelerator in Chiba (HIMAC) has been carried out since 1994. Over 11000 cancer patients have been treated with
carbon beams having energies of between 56-430 MeV/u. The HIMAC has two injectors and provides heavy-ion beams for medical and experimental purposes.

The first injector consists of two ECR type ion-sources (ECR, HEC), one PIG type ion-source (PIG), the RFQ linac and the DTL. This injector provides carbon-ion beam
for cancer therapy, and concurrently provides various ion beams such as H, He, Fe, Xe for biological and physical experiments. The 10 GHz NIRS-ECR ion-source produces the
carbon ion for cancer therapy, while the 18 GHz NIRS-HEC ion-source produces C to Xe ions for experimental use. Light ions such as H and He, moreover, B and Si ions are
produced from solid materials with sputtering method by the NIRS-PIG ion-source.

Operation of HLMAC injector in 2017

The HIMAC injector was produced various ion beam for medical and experimental use. Total operation time of injector was 9299.53 hour in 2017. Operation time of the
carbon was higher than other ion species. Operation time of ECR and KIS sources for carbon ion production were 5042 and 822 hour. The carbon bean from ECR was used for
medical use. Boron and silicon ions were produced by PIG with spattering method. We can operate the PIG source during 1 week without maintenance. Iron, krypton and xenon
were produce by HEC. Operation time of Fe, Kr and Xe were 306, 179 and 364 hour, respectively. Tons of isotope such as 13C, °N, 80 and “8Fe were also produced at NIRS-
HEC.
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Trouble of HIMAC injector in 2017 (aging problem)
Explosion of transformer

Rain in the IHJCCTOI" room Transformer (500V/2000V) in power supply for
There was water leak from pump for cooling water. The water go through plate of tube at DTL was broken due to decreasing
the concrete to other floor of injector room. of insulation. Maximum insulation voltage is 20 kV.
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2017. Explosion of transformer
,H:;::'i'-':-" : __ — _ ';Ion.s_purc_éé
/‘\ " N— _w‘mﬁlem”om‘j; "‘ No. Date Item No. Date ltem
;':;.’E___ ,/ ] w2 K ,I J 1 2017/4/3 21:39 sensor for air cooling in High Power Amp. (HPA) for DTL 14 2018/3/11 18:00 battery of motherboard for control PC
lr’J 'i —;;/ i) ] o 2 2017/4/17 13:30 fan in HPA for DTL 15 2018/3/11 18:15 controller for TMP
kk ‘«\;"“ﬂ\/ ad L | 3 2017/5/22 14:00 connector of cooling water line for beam line 16 2018/3/11 19:00 video card for control PC
\\ \\\ , ‘)/ '2 //” 4 2017/6/2 6:50 Turbo Molecule Pump (TMP)for ECR ionsource 17 2018/3/23 15:00 solenoid valve for gate valve
A\ ::;Jhmmn\ / St~ /T 5 2017/7/21 19:30 controller for TMP 18 2018/3/23 15:00 solenoid valve for gate valve
R\ Winevvy oo = 6 2017/7/25 20:00 bellows for faraday cup at PIG 19 2018/3/26 14:00 transformer for IH-DTL
\:\ ,, s = 7 2017/8/29:40 touch screen for control PC 20 2018/3/26 15:00 video card for control PC
Y ———— 8 2017/8/2 16:24 display monitor for control of HEC 21 2018/3/26 15:00 video card for control PC
HIMAC B2F &\ |8 9 2017/8/414:00 air leak from O ring 22 2018/3/27 10:00 battery of motherboard for control PC
TR . e N 10 2017/12/3 5:07 solenoid valve for gate valve 23 2018/3/27 10:00 battery of motherboard for control PC
KIS with rain coat Ceiling of injector room 11 2018/1/18 15:02 air leak from hose of cooling water 24 2018/3/27 10:00 battery of motherboard for control PC
12 2018/1/22 14:00 bellows for faraday cup at PIG 25 2018/3/28 14:00 Fuse for power supply of mirror coil at ECR
13 2018/3/11 17:10 HDD for control PC 26 2018/3/30 10:00 condenser of control unit for QM

Mass Flow
Control Valve

Controller
INJECTOR MLT_4HE2_2_180407 01 2018.04.09 21:14 HEC_MODE3
o 10GHzECR [ e ! 500 . MASS SPECTRUM SV K_SCU FILE_S GCUI GCUZ GCU3
§ . HEC (F102TEM) LOAD FILE = CTB_180409_10MM_D1
-
]
O NIRS- Z MIVOC ) 3 8 ‘ 20 15.995
HEC System — 400 - p— = T
g %g Q(: 1 8 T 6C 12.000
3.3sec [g Chamber = c:li | |
CO, He 2, From He* Beam | |
D Cora08 21 -l -
- Y
ey o R O** — He* .‘ \
t |
Mass Flow = K (mass flow control valve) an L] torey
Control Valve E - : DATA | 1% G
Controller . : § From He?* Beam .
; . ™ 3+ — H 2018/04/08 \ ACTUA
~~~~~~~~~~~~~~~ ! ; 0> — He |
£ . (solenoid valve) m
H 5 J5= T N S . :
o0 P | . I | L - °o:r 0 —— —
NIRS- %—z MIVOC 0 2 4 ] ] 6 8 10 §50.000  SLTSO1:# HAV 10.0/ 12.0 wm MAGNETIC FIELD (aT) 750,000 100.0 uA
HEC System g : h T CFS NO. : 9 SLT6O1:W H/Y 10,0/ 20.0 wm
PIG source Operation witch start ne {1 : E - Inout  : ENERGY: 6016 Mev/u
Chamber . Trigger oo s N e i o 200

co, Pulse Valve Ne He
Controller




