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Abstract

Yamagata University East Japan Heavy lon Center started a clinical heavy ion irradiation on 25 February 2021. The
treatment machine changes beam range with a 0.5-mm steps without a physical range shifter. In order to realize this
operation, the accelerator synchrotron can provide 600 energies using extended flattop system. There are 600 parameter
sets for the synchrotron and the high energy beam transport in this operation. In clinical operation, quality assurance (QA)
measurement is carried out for checking the beam position and beam size. Since it is not realistic to measure all parameters
for 600 energies, simplified measurements are carried out for daily QA. Beam size and positions are measured for 600
energies using a multi-wire proportional counter fixed in the irradiation port. The beam size and the beam position were
keptin £20% and = 1mm, respectively. A correction of beam position is carried out based on the monthly precise beam
position measurement to set the isocenter beam position within 0.5 mm.

1. [FC®IZ

IR FM A T TR RB I, B E R o
FERTORERF) D HIMAC (& CAKS B GG ST 1],
2021 HEHULE, BT ESS . SHSE RS ﬁﬁiﬂ&%ﬁéﬁif%

Jf\ﬁ?@ﬁ%&kiﬁom\é [N CIXBELZ 6 fitigk 255 18)
LT?DD\ R AR RILBLR O EFR| kb\fﬁgiﬁ
P& %E HOADIZE STV,

IITE R SRR 23 ClE, 2015 R0 Bk R TR 9 it
B DR ATV, 2019 FIH A ARFERL B2 — Dk
BINGER LTz, D%, 2019 4 11 A kEE@EA—H—IZ
LA —LFRENMTONR], ZV=hvaiya=T %
T 2021 4F 2 H 25 HED, AKEEER—M =/
SERRIS A DTERE RS A B AR LT,

2021 4F 8 HHIE, 61 £ DEFIZH L UREEZE TL
THEY, 72 350 £ LLENRIEZ TRIESTHD, Hk
ﬂﬁﬁ%ﬂ@@u%ﬁﬁ*ﬁﬁ@ J:LTélﬁrm X HHIRE

EIEHNCTEL  F RIS, TR AR E ISR 52
@@@fégﬁﬁﬁf@@
2. NIEZED 600 BT ARILIT—HEIH

LB DK% Fig. 112, fH4E% Table 1 1259, I

‘éﬁ & U CIIRER K7 LA 0D Ko/ )NRY BT -5 R 2

DA EEEL TV, AR AMAT ECR A4

[3 ]J: 4 MeV/u RFQ+IH-DTL ##EINiE#R[4]. 430 MeV/u
o rabasSCHERESNS,

IR L LT O XY i 5% O R Z 7R RFIE m&mﬁ
IR RL T 2= S RS T
0.5 mm Z|7D T /LF — ﬁ%é%ﬁﬁ:&f‘&;éo BT
Ml T O =RV X — 2 I DM I OV TE

Figure 1: Three-dimensional layout of the accelerator and
irradiation room.
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Table 1: Specification of treatment facility in Yamagata
University

Ton Source 10 keV/u C*

10 GHz ECR w/ permanent magnet
Linac 4 MeV RFQ + IH-DTL
Synchrotron Energy 50 — 430 MeV/u

Diameter ~20 m
Beam Intensity:3x107 - 1x10° pps
Extended flattop operation
Irradiation System  # of rooms: 2
(Fixed Horizontal / Rotating Gantry)

Raster Scanning w/o range shifter
Field Size: 200 X200 mm

Dose rate: >2 Gy/min for 1 L
Positioning: Crossed X-ray (Gating
available)

Size: W 45 mXD 45 mXH 27 m

Shielding: Concrete 0.5 - 3 m (+Iron
local shielding)

Building

Natural Air Conditioning
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Table 2: Dosimetry part of the QA program of East Japan
Heavy Ion Center, Faculty of Medicine, Yamagata
University
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Figure 2: X Beam position measured by beam profile
monitor in Daily QA.
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Figure 3: Y Beam position measured by beam profile
monitor in Daily QA.
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Figure 4: Beam position at isocenter measured by iron
sphere and screen monitor (before correction).
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Figure 5: Beam position at isocenter measured by iron
sphere and screen monitor (after correction).
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Figure 6: Result of beam transport efficiency at horizontal
fixed room.

Figure 7: Beam shape of EID576 in the beam transport line.
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