Heavy lon Facility, Present and Future



1. Status of lon Beam Facility in Korea
2. Future of lon Beam Facility in Korea
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1. T2 7= 7| (Pohang Accelerator Lab.:PAL)
2.5 GeV Linac, Storage Ring Light Source

2. AXH OISR (KIRAMS)
50 MeV cyclotron , 30 MeV cyclotron , 13 MeV cyclotron
Nuclear Science research, Rl productions

3. ob K| A XHRA A A (KIGAM)
2 MeV Van de Graaf Element Analysis

4. M2Ustn S57(7|d HEFEM7F57][(AMS)
2.5 MeV High Voltage Acclerator Accelrator Mass Spectroscopy

5. ¥MHX7tE 7| (KAERI / PEFP)
20 MeV Linac

6. KAERI / RSRI
30 MeV cyclotron

7. =2 M E{(National Cancer Center)
235 MeV cyclotron
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Cancer Treatment
Surgical operation

Anti—cancer medicine ; chemotherapy

» immunotherapy

Radiotherpy

X-ray, Y-ray, electron
Fast Neutron,

Proton, (R. Wilson )
Heavy lon ; He4, C'2, Ne20,

B Particle Size
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Hl (OER: Oxygen enhancement ratio)
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Features of Carbon Therapy

=xcellent dose |localization

NO serious side effects

Small numbers of fractional treatments

required (typically one day treatment of
lung cancers)

Effective for radiation resistive tumors s
uch as born and soft tissue cancer, ma
lignant melanoma, etc.



Reduction of size/cost of facility
e Number of Japanese patients of cancer is

estimated to be about 890,000 in 2015,

e Particle therapy should be applied to about 60,000
(6.5%) cancer patients.

e At most, only 1,000 patients can be treated
per year at one particle therapy facility.
e More than 60 facilities will be required
in 2015 in Japan.
e Reduction of size and cost of therapy facility is
desired to meet these requirements



Cancers treated with HIMAC

June 1994~ Mar. 2004, 1,791 Patients
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Track of carbon beam in a scintillator block




Comparison of beam boundary

Depth in water (cm)



Examples of treatments at HIMAC

Malignant melanoma of tongue

b
[

Rectal cancer (recurred after surgery)
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