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Abstract

Hitachi has been developing a carbon synchrotron system for particle therapy. Acceleration frequency of this system
is discretely updated by the B-clock signal, which is produced per a certain amount of change of bending magnetic fields
(AB). We demonstrated particle tracking simulation to confirm the influence of the amount of AB on acceleration
efficiency. As the result, the acceleration efficiency of 430MeV/u C%" beam is estimated to be more than 95% under a

particular set of conditions including, AB and operation patterns.
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Table 1: Carbon Synchrotron Parameters

Parameters Unit Value
Circumference m 56.8
Injection beam energy MeV/u 4
Extraction beam energy MeV/u 140 - 430
Bending magnet bending radius m 4.011

' — AOHELT 7 AN & JE N EE I S E NS Au 7= 0
W22 A RIS T AT, E—MITINEEN D, INHE
SO [7) B RS AT DRGSR 13X, 45 & OFEER G & —
ANZEoTHIBEEND, 4 @%ﬁ@bfcyilvw/a‘/ci\
DA NS L7 — 21T 0 1 ookl b7y %

# yuto.nakashima.cp@hitachi.com

Ja—Ruz T Tole, Ya—RTIEAAEZER ETo
BRI 3 A 70 E DRI ST A—H KON, EEES
1 A FE R AT DB LI N Z — L DR IA IR TIN5
AL L CHA BN BT Dk 7 O & 7R 5,

SRR 72213 1000 THY | KON AHZE R EOHIH
AT, BB ER A dplp NI TlEE16=0.1%
D/RTRT oA B — LT H IR W T, — 070
ToHASET, ERWIH ST A—ZDS% Table 2 12
9, B 7ay il R S AA OGRS R TE
L72 AB 72 b3 24302, Ik JE i 5k Bl 2 21k
SHDHETHRLT, if_\ K32l —arTlriZer
B EBE L, E—Ln—T 47 IZOWVWTTIEEL
TUMVRU,

Table 2: Tracking Simulation Parameters

Parameters Unit  Value
Simulated particle - Cco*
Simulated particle number - 1000

Current of beam orbiting in the synchrotron mA 3.3

Momentum spread of injected beam (10) % 0.1
Maximum ramp rate of bending magnetic T/s 3.0
field
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Figure 1: Acceleration voltage pattern.
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Figure 2: Bending magnetic field pattern.
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Figure 3: Number of particles inside RF bucket.
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Figure 4: Phase space distribution of particles (z =
14[ms]).
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Figure 5: Phase space distribution of particles just after
acceleration started (AB =1.00x10"* [T]).
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Figure 6: Center of mass of beam bunch oscillation.
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Figure 7: Acceleration efficiency of 430MeV/u C®" for
each AB value.
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