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Fig. 2-e 9H1H Early Bird Walking AM 5:30~6:30
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Construction of Heavy Ion Accelerator in Chiba (HIMAC) and Its Consequences
—From Medical Physics Viewpoint: Part 1. Period until Treatment Start (1975-1994)
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2. NERERDIEER

2.1 HIMAC OfL1#

19864 F TATh N 72k & &G & AR IC X D,
HIMAC DAL b b7z, 9, B RERE LT
Table 1285-2Z 6, ZNaFEBRT HIMMERLHFEEL LT
Table 2753 b 722, Z LT, EOHKIE Table 312
RITDbDERoT, TIT, RRdbL=—IREIE, v
OharE2EELAIETHD NREBONNEES
KELL, MBERARERIEICHZZERTH S LI SN
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BBOFEBHANOE — 2 5% E) v 7T, Lo

Table 1 Medical requirements2>

Particle Species He to Ar

Penetration Range 30cm in tissue

Dose Rate 5Gy(RBE) liter/min

Max. Feld Size 22cmg

Beam Direction Vertical & Horizonta

Table 2 Accelerator specifications®

Ion Species He to Ar

Maximum Energy 800Mev/u (for = 0.5)

Minimum Energy 100 Mev/u (for £=0.5)

Beam Intensity 2.0 X 10° pps/ring (for C)

Duty Factor 20%l/ring

Repetition Rate 0.5 Hz/ring

Table 3 Configuration of HIMAC

PIG & ECR

Ton Source

RFQ (8/800keV/u)
Alvarez (Drift Tube) Type (0.8/6 MeV/u)

Injector Linac

Main Accelerator Double Synchrotrons

Beam Delivery Wobbler Method

A: Vertical B: Horizontal & Vertical
C: Horizontal

Treatment Room

Patient Positioning |6 Axes Treatment Couch

Horizontal & Vertical Digital X-ray TV
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Fig. 1 Architectural model of HIMAC facility
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beam. For details see text” *

i

H5. HSGOMSMBZHIIFHL CGRARON, 4ICES
FCHREE LTCOMBEZMERL TV,

Fig. 6 I HSG O AR HF /KT X —F % W CTikEl L7z
SOBP O oA & 75 3. X B4t ) F503 W PR 55 A
7, HRoBIEEYREO S RT. KOAYREIE
HSGIZOWTIZIE L WS, AMRICH L CTIRIELwWhidb
POV, ORBEEZIEHRIEHET 2720101, FEHI
POMNEND R =) ¥ FHRLEE ENL. ZhiionT
1, BURBEC O BTG R O R E V72, RERFC
119754 2 & B TG HE O B TE AT F Tl b M 115
ZiToTCHBY, #HFPETHORBEL LT3.02MH LT
Wiz, 2T, #AFHETHOLET & U 80keV/um Ik}
BT ARESORBER3.0ICAr— V352 ke L7
Fig. 6 TIZ150mm % Lt 2 %7 & TO LET 2580keV/um
THLDT, ZORSTORBEN3.0ERDEIICAr—
Y7L Twh, HORGOMRIAZ DL HIZ L TRDHM
EAOMTHY, THEERBELE L, HREEEORICH
Wiz

BRREICBWTIE, 2O X)L TROZEERE L
S EE ST IR OME %2 ZF 2 L CHBRRE RO 5
M, MEENREIC L) BEREs gD She ROkl
R IITERICE SN2 b DTH B, s A DR
INERER D BT ISR & R ORI L, SRR
WERKLAZEZA, —EORZUUENRH DL EIREN
729, KTk 72 SOBP O 3% it & FiR ML o P iE %
Kanai Model & W2\, ZDHDOWIED T & % - T
5.

4. BEY AT LD

HOR R ISR ISR 2 2 L, L O IR R~
DR Z KIEIC T2 2 LTI LEHRETH LN, €D
72OV RRR R JE L B A DAL E & IR AY ) % IERELZ B

Fractionated dose for clinical situation

3
Clinical Dose = 2.7 GyE " T T
o C
oy 25 RBE RBE
g C 238 3.0
(-] L
> 2
o R N /N S— - 1.84 GyE ]
s [ Clinical Dose (GyE) k ‘r -
lﬁ 1'5 = —— .l RBE ........ RB:
I C r 163 20
w - - H
- [ Biological Dose {HSG) _..- /\\ |
g 1 fFewwwws i :
e _ Physical Dose j\
& os | 113 Gy"0.9 G
r:-:.__‘—n
0 | ==
0 50 100 150 200

Depth in Water (mm)

Fig. 6 Schematic method used to determine the RBE at the center of the SOBP for the clinical situation®" »
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Fig. 7 3D dose distribution of carbon ion beam obtained
by HIPLAN"
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Fig. 8 AP and lateral views of DRRs (upper panels) and
X-ray TV images (lower panels) displayed on posi-
tioning console of HIMAC treatment room
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