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Abstract

Beam position stability is an essential element of particle therapy. In the current operation sequence at GHMC, COD
that results from temporal variations in the magnetic field of the synchrotron’s magnets after initialization causes beam-
axis deviations. First, we measured beam-axis deviations in the treatment rooms using screen monitors and strip-line
monitors. We also measured COD variation in the synchrotron using position monitors located in it. A maximum beam
position deviation of 2.9 mm was observed at a treatment room entrance. COD variation 30 minutes after the initialization
of the GHMC synchrotron’s magnets was 1.4 mm. Furthermore, we developed new beam optics that are robust against

the change of the COD. We successfully reduced the beam position deviation to 0.5 mm.
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Figure 1: The schematic diagram of influence by the
betatron phase.
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Figure 2: Time evolution of the beam position in CVC.
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Figure 3: Relation between beam position and COD in
CVC.
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Figure 4: Relationship COD, dispresion and Ap/p.
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Figure 5: Time evolution of the beam new optics.

2'5 T T T T T T
£
£ 2L = J
=
.0
= o
8 [+
g 15 . 4
£
m
@
0 1} o B
‘5 o
c
2 ° o o o
E 0.5 o _
® a
[n] @ e

. . . . . .

mux [n]

Figure 6: Deviation of beam position between 1 and 30
min after synchrotron initialization.

4. F&H

B — LB E) |2 COD & Dispersion O i 7 23588 % 5.
R TCNDTENfERES NI, N—F A AHEARDE R
WZ&0, B — AR B ENE LT HIEN RSN, F
7= SLM /& T 3.174 = . SC\LE& T 3.506 = [T ELT=
WA T, B — LB E)Z SLM T 2.9 mm 75 0.5 mm

PASJ2019 FROHI11

12, SC T 1.2 mm 75 0.4 mm (ZINR D LTI,
Ltk N—HraANLfHEE — AEE B EOBIFRIZ OV
THIZHELGHEL QU S WRIRICER T2V R
WHFSRDEEEH AT T,

HEF

AWFZ21T GHMC DO~ ZA LFHO—BRELTFT
bELT, Fio. BEROLT —XBEITBWT, B
BERT OB B OERREINdgs = =TV
MRSt OEREICIZIZLDOTH RN EEEELA, D
JORGHRL EiFEd,

SE Xk

[1] T. Ohno et al., Cancers vol. 3, 4-4046-4060. 2011.
[2] T.Fujimoto et al., Nucl. Instrum. Meth. A812 68-72, 2016.
[3] H. Souda et al., Jpn. J. Med. Phys. 36, 184, 2016.

-213 -



