ARXREIXILF—HEEVT—D
NE 2zl 5% D F F & It

The developments and applications of
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Plasma sputter ion source

Typical pulse operation: duration =250 ms  repetition = 25 Hz
Maximum peak current of H-: 18 mA
Usual operation: 8 mA

plasma chamber
H pulse arc discharge for H injection

CL) Xe pulse/DC discharge for ionization
of target material (eg. C) LaB, filaments gas feed

[ ] for arc discharge
| /
’ Nern '

permanent magnets
for cusp field
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? ‘ target

Mo converter for H- injection
ionized target (eg. graphite)
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Charge exchange ion source

He DC:  36uA

H DC:
Positive ion source i
Arc discharge and plasma
confinment by cusp field I:
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Li vapour cell as electron adder
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Generation of HV Schenkel rectifier
Max terminal voltage 5 MV
2 Max conveyer current 1 mA

Voltage ripple 2kV@ 5 MV

||||||

™ I\ Insulation gas SF, 6kgf/cm? gauge
— b\

| Accelerator Tube glass-metal

5 organic bonding
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@ /| Charge exchange Ar-gas stripper

4 Recirculation and
concentration by

4 TMP(50l1/s/pump)

Injected ion ME 6 MeV amu
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Material analysis course

Using a couple of micro slits,
obtain almost parallel beam
Channeling RBS

_ target goniometer
x-y slits
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u-beam course

analyzer magnet
PIXE, (channeling) RBS Q-doublet object slit p = 400 mm

90° double focusing

(Ap)=1114
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In-air u-beam course

extraction of beam in air
PIXE analyses of art object, archaeological and biological samples
Improvement of species

aperture (2 mm, 0.5mm, 10 um)
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A result of the measurement of the beam size
by use of a CR-39 track detector. Several
tracks exist outside the picture.

A hit pattern created by automated irradia-
tion. The size of each letter is 100 mm.



lon implantation course

: Two irradiation stage
Target goniometer
hot stage ( 1000 K))

(available in this chamber and material
cold stage ( 100 - 300 K)

analysis course)
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lon beam analysis course

Scattering chamber
l % I. {
T __1:' :

target goniometer (5 axis)

ERDA-RBS coin TOF
X-ray detector (Si&CZT)
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TOF vs. energy plot

SiED CZzaTHEULLH

TOF spectrum of
recoil carbon
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Incident energy
H+
Heavy lon
Acceleration energy
H+
Heavy lon
Period
Lattice
Injection
RF cavity
Extraction
Superperiodicity
Circumfence
Tune

X

y
Bending magnet

bending angle

maximum field

radius
momentum compaction
natural chromaticity

X

y

10 MeV
2.08 MeV/u

200 MeV

55 MeV/u
0.5 Hz
QF-B-QD-B-

(Bp=0.46Tm)
(Bp=0.42Tm)

(Bp=2.1 5Tm)
(Bp=2.1 5Tm)

multi-turn injection
asynchronous RF cavity
Resonance-RF knockout

4
33.2m

1.75
0.85

45 deg
1.12T
1.91m
0.31

-0.34
-0.36



RFC: fundamental wave + 2nd harmonic wave

I BPM5+STH5

BM8 BMS

SM3

SM2
QIIE:?I SM1
BPM1+STH1 QF3
SX1 RFK ESD

extracting particle out of

BPM3+STH3 BM4

STV1

QD2+QDbh2V
BMPe1

since 2013

BM2

BPM2+STH2 SX2 exciting 3rd order resonance
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Irradiation room 3 l
medical use : irradiation to industrial and biological material
horizontal (9.5 °) and vertical nozzles : development of medical irradiation

Irradiation room 4

irradiation area

transverse: scatterer
wobbling magnets

longitudinal: ridge filter

fine degrader

SOBP

(Spread Out Bragg

Peak)

positioning of patient
movable bed
X-ray CT
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Irradiation field

scatterer fine degrader
(tungstenum) (polyethylene)

bolus
(polyethylene)

wobbler ridge filter
(ABS)

relative dose -
position / 100 mm

-----

depth






Optical element for irradiation field and Monltor for beam control

wobblers and scatterer

ridge f|Iter

therapy control room



Postioning of diseased part
v ' 1. Observation by X-ray CT
2. Move patient to irradiation position
(relative position between CT and isocenter has
been measured precisely)
3. Verification of position by image intensifire (DR)
Positioning is done within accuracy of 1 mm

Position observation of diseased part by X-CT

!

Patient on the bed is moved to the isocenter Settlement at isocenter



Fiscal Year  Prostate Liver Lung

2002 6

2003 7 1
2004 8 1
2005 7

2006 7 1
2007 8 2
2008 6 1

2009 6
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2, Installation of a laboratory for in vivo experiments
and a preparation of an experiment protocol

L e————

i

1 floor dis'téh/ce from accelerator
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UC4+ Pulse

BHe2+ Pulse 10 MeV
OH+ Pulse 10 MeV
BH+ Pulse 9 MeV
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