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Abstract

A new conceptual accelerator was proposed. This accelerator is considered to be suitable for proton beam therapy
system because of having potential to be compact. The characteristics of this accelerator is cotangential trajectory
alignment and realizing beam stability by weak focusing field and frequency modulated RF acceleration. The purpose of
this research is to estimate the effect of multipole magnetic field of main field on acceptance of transverse motion. The
ideal main field and fringing field is formulized and tracking calculation is executed. Result of the calculation indicates
that acceptance of radial and vertical direction is approximately 10>tmm mrad and 30rmm mrad respectively, in spite of
the complexity of vertical motion caused by r-z coupling. It is concluded that the accelerator has enough acceptance for

the application to the particle beam therapy system.
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Figure 1: Contour plot of main magnetic field.
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Table 1: Design Parameters

Parameter Value
Py 0.086 m
Koo 0.99
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Table 2: Calculation Conditions

Parameter Value
Calculation time 100 ps
Time step 100 ps
Damp Length L, 223mm

Mesh size of field map
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Figure 2: Phase space plot in r of 70MeV beam (4z;,;,=0
or 10mm).
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Figure 3: Phase space plot in r of 141MeV beam (4z;,;=0
or 10mm).
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Figure 4: Phase space plot in r of 237MeV beam (4z;,;;=0
or 10mm).
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Figure 5: Phase space in z (70MeV).
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Figure 6: Phase space in z (141MeV).
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Figure 7: Phase space in z (237MeV).

PASJ2018 1PP001

4, EE

4.1 BRI HOIES

FIORUIERE RIS+ 2#am A 17, Figure 2 ~4 17K
L7 R n, B M OEENCHE B 358, REMS
WZB W T 40mm LU F OB O WAL K L CLE
JRI$THZENDLNE, ZIEFZO FEMIGIZE W TR
105 mmm mrad FEEDORKERT /w72 A O L%
RUTEY, KL FBRIBRY AT DO INEZEEL T4
KENWE —LBMENECTELZENHFFTED, ML
22 EOEBMNIAIEIZEANL 20mm LU ClrEfE MW
R CRY, R—Z b AREHMRIE 20mm LA RO
AT FE L DB T B TEXHEE XD,
WIHAZEALY 30mm K0H KEWGAIINLAEZE [ _E ol
BNCE BB HROND, ZHUE 2 BECTRLIEZTZV DR
DOFEIRNTIL FEE RS A > TWAZ LT LS TZITH LR
W DN R THDHEE 2 HID, Sk K OB D
DRIE R =N F — DG E PRV —DGE X
DHEHE CThD, ZHUE, MR X — DR DRLE D
TV VR F e LB RN REWTEDHIZTY
VUM REII A E T DR B T ENFEK EL
THITFHiD,

4.2  SRIE TR OER)

ERTELTT T DRI DUV Taam 9%, Figure 5 ~ 7 1R
L7 s, $AE T M O EB) D 55 FVITER S5 )
DIABENNARAT T D, BT O PIAZEAL2Y Omm
THHBE BTV T O L X —DR b AHZEW -
DOEBRIAEA E720 , ZEICN—F P ARE)T 52 L8
Dind, LinL, B mOIEN N BB EIIRDHI
ST, SRIE T5 6 O EBNTEHEC 72D, BIEE ST 641
ZEALDY 30mm LA _EOSAIIAARZE R _ E ORI E—
DA EHDHZEITTET | BRI M OIRE) & $h B 5 7]
DOIEENRIVE W, NMAAZEM EOFROHEEZ AT
LA EB TS, FD7- | N E T O I ZE AL
23 10mm THAHALDD L — LD E RKEMELTIE
15mm FTRKELARD, F—Ri1 05 < AH 22 IR O
TERIZAATEHHVIIAERTE LD, FORKEITER
HEETHILDD, 7V PRSI KT DL MMAL Y &
E25N5, F17. 237MeV DR, B 5 [0 O H) 2
{7 40mm THRESFE T DI ENMERI I, W2, &
LA O S CIERnR OB M E B 2T HH 0D kL
TIEEFIH I A RO E-TIRY, ZOHPHIZ
BOWTEIZEBIINESINDZENHFFTED, TDGE
SREF M OT 7S Z AT 30 amm mrad FEEETE(R T
XTWD, ZOEIXR FRIRIR S AT LA ONEgs &L
TIEFHRENEEZTND,

43 SR

EFROBERENST 22— 25572012, mHT—) T
BHN LT AT T LT — 25457, B — 7 JHIR K
HFa— LT fERIZ OV T Figure 8 ~ 9 1231,
Figure 8 ~ 9 [XZNZ BV TT 0 DF 2— 1 LR IE T[]
DF 2— U EEEF R FALEOPESL TF ey
L7zbDTHhHD, IRIEHN/INESL, BIR T 1R EEHIE 5 R D&
BRI L CNDBERIREDEEDTF 22— DO HFE R
IFRRIE IR S E L — &L Tna, — 7, B

- 1263 -



Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

PASJ2018 1PP001

T DI AR ELIR DTN T, F2—20F 0.01 FLHE
AL TDIEDNHERENTZ, SO, $hEHF EDOF 22—
W Bk OERE H EE O EHENEIC LY, R A A3
AEUDAER, 237MeV CTHIHIZNL 20mm DIGAIZE —2
D JEWEN 5@ oy Lot B 2 b5,

0.996
i a a [ ] +
0.994 -
0.992 r
> 099 r
= 70MeV
0-988 I |, 141Mev
0.986 237MeV
0.984 1 L L |
0 0.01 0.02 0.03 0.04
Finie[M]
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