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Development of Cyclotron
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Specification of RFT-30 C

lon Source

lon Source

Multlcusp type

yclotron

Max. Extracted Beam Current

10 mA@source

Type of Accelerated lons

Negative Hydrogen

Injection system

SQQ, Spiral Inflector

Stripper Carbon Foil

Type of extracted ions

Proton (H*)

Beam Transfer

Extraction Beam Current Max. 300 xA
Extracted beam :
Extraction Beam Energy 15 MeV ~ 30 MeV
Number of Beam lines 4
Beam irradiation Dual available
RF frequency 64.05 MHz
RF system Harmonic number 4
Amp power 50 kW
Center field 10.50 kG
Magnet system - -
radial/vertical tunes 1.1/0.7
Length of Beamline 6m

Components

Steering Magnet, Faraday Cup
Triple Quadruples, AC Magnet
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PR p—— Path way of hydrogen negat| o —
ulticusp ion source « Magnet : maintain pathway of ion to C|rcular direction

e Produce H- ion * RF system : evaluate energy of ion
« Ion supply to the central region — Proton beam path way

Switching magnet : beam line selectlo
to the target ‘

Inflector : Inflect of ion path way from vertical
. to spiral/horizantal direction
\

Carbon stripper foll
« Hydrogen negative ion lost 2 eIectrons H- change proton
RrEExr Beam path will be changed to the outside because of polﬁchangﬁea Atomic Energy
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Ion Source

Extracted lons

Negative Hydrogen

Max. Extraction Beam Current

10 mA

Extraction Beam Energy 20~30 keV
Emittance (4rms) Under 1 mm x mrad
Beam Purification Over 98%

Filament Replacement Cycle Over 350 hour
Beam Current Stability +3%(1day)
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Buncher

Buncher Adapter

Inflector Height

1.872 cm

Electric Radius 2.0 cm
Electrode spacing and width 8.0 mm/16.0 mm
Tilt parameter(k’) 0
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Center Magnetic Field

Pole Radius

Extraction Radius
Hill / Valley Gap
Hill Angle

1.05T

0.81 m

0.736 m
0.03/0.62 m
Max. 48 degree

Radial/Vertical Tune
Height/Diameter
Weight

Coil Conductor

“—EOTTOM PLATE
SWITCHING MAGNET

1.05~1.1/0.7
194/2.7 m
50 ton

Hollow conductor(12x12mm)

Turn Number
Coil Length
Coil Resistance
Coil Current

Power Consumption

22x16Turns
2.6 km
0.64 Q
134 A
12 kW
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RF System

Dee

Stem Power

Fine Tuner

Number of Dees

_ Dee Angle
" RF Frequency
Harmonic Number
s rser e T S e e e e e G Resonant Mode
o s  Coupling Type
. o | | Q Value
| |- Dee Voltage
—_— 88 RF Amp Output

Characteristic
— Impedance
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39 degree
63.96 MHz
4th

A2 mode

Capacitive
7525

58 kV

50 kW
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Beam Transport System

Beam Line Vault F.C. Beam Line Target F. C. woag. PP lasd ol agen)
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Assembled in temporary b
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» lon source test
» LEBT(Low energy beam transport)

» Center region test

> RF test
> 1.5MeV test : Pop-up probe Eﬂ
v 100uA 1hr test -> h
v Max : ~630 uA | —
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Cyclotron Research Facility
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® Main Vault for Cyclotron, Irradiation room
® Hot cell zone : RI & target handling
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® GMP zone : Radiopharmaceutical productlon & QC
Hot lab & Animal Lab : RI label
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Sensor Lab
® HVAC

Lo

® Cyclotron control room
® Cold Lab
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Construction
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Cyclotron research facility

4 Hot cell
¢ SPECT hot cell : 7 set

¢ PET hot cell include research hot cell : 4 set
¢ |-123 hot cell : 2 set

<SPECT> <PET>
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5 1.5MeV AL A
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5

'05.06 ~ '07.03
‘07.04 ~°08.10
‘07.07 ~'09.04
‘'08.11 ~ '09.03
'09.04 ~“09.10
‘09.11 ~ ‘10.05
‘10.06 ~ '10.11
10.12 ~ '12.05
12.09 ~ ‘13.03
13.02
13.03
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Cyclotron Facility
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App“Ca’[ionS of the CyCIOtron_ | &

e

Isotope production
Nuclear physics
Material physics based on ion beam
Radiation effects facility : radiation hardness,
single event effects in semiconductor

Radiotherapy for tumor

Microbeam technique

Elemental analysis : PIXE, PIGE, Activation Analysis
Radiation Breeding

Positron Emission Tomography

Atomic Mass Spectrometry
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Cyclotron facility

PET target system
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¢ T1-201, Ga-67, I-124, In-111, Pd-103, Ge-68, etc
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Target & cradle

Hot cell (SPECT
( ) Receiving station
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Targetry for RI Production

PE c-ring

Cooling jacket  Cradle

Clamp insert

Pipe line

Target housing

Z

Receiving Station in Hot-cell Irradiati St}tion

Ed = - ~+~ Korea Atomic Energy
- /KAERI Research Institute

Road to Fine Tomorrow

o
3



Multi-target irradiation station(Liquid and gas target)

¢ C-11, F-18, O-15, N-13........
¢ Ge-68, Ti-44

o)

C /KAERI Research Institute
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Target and Targetry

» High current targetry for RFT-30 cyclotron :
Solid & PET target

> High yield C-11 gas target : 99%

» High current solid target

» Large volume/high yield liquid target for F-18
production

Automation

» FDG synthesizer with TCP/IP communication

» FDG/FLT synthesizer with purification system
> Acetate synthesizer

» Purification unit

» Target control system

-+~ Korea Atomic Energy
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N-13 production —

> Irradiation energy to target water : 12 MeV

90
80 = » Target volume : 1.8 ml or cc
g " \\ » Recovery of [ N]JAmmonia : >90%
> 60
:g 50 \ 13 -
o =~ [**N]NH,
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Parts
Shield
Case

Column body
R—7

Road to Fine Tomorrow

Material
Tungsten
Al (Hard Anodize)
PEEK

Shield thickness

Case

Max. Activity

Specification

Tungsten 30 mm

90

e

x 90 x 155
0 mCi
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Acetate_Syringe_Il.vi

Graphical Synthesis ‘ Variable Setting | Activities | Report |

Proceeding 4
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Set Step No. | 0
Run -}
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Elapsed Time | 0150
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cRIO Temp | 18

Pump display @& >
Sleep mode
stop Program [EE

Exit Program -
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Development of Synthesizer

UV Detector Data -1.15 ma
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Chromatog ray
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Research facility
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Future plan
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Upgrade of cyclotron

> HOAIA"E 7 S SR E=203 =

» O| =&l 8! LEBT(low energy beam transport) 7{ M/Z[A 2}

> D FIEA|AEI(RF system) 74 8 & 21E g5 74

> x| 10 =9 peak current 300pA — 500pA

> Auto tune mode : 2A|ZF WA 300pA, 10A|7F ™A 200pA Hl Ol=

> QFdlsk = Al Bl OI= (dual beam extraction) : &fdtsF = A| >100uA
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> Planning of the expansion of facility for the basic research using
proton beam

v Beam line for high current experiment
v Isolated room and beam line for beam experiment
v Beam line for neutron generation and neutron beam research

%*‘II a3 Jlt'l AH| 7% A
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‘Tomography

— ; -+~ Korea Atomic Energy
i ; AAERI Research Institute

Road to Fine Tomorrow



Thank you
for your attention

Prof. Chai Jong Seo, Kim Sang Wook, Kim Yu Seok
Dr. Yang Seung Dae, Park Jeong Hoon, Kong Young Bae, Lee Eun Je

KIRAMS cyclotron members




