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== Magnetic field & Electric field

= Magnets
¢ Dipoles
Keep particles on circular orbit
¢ Quadrupoles
Limit the divergence of the beam (beam stability)

Focus beams on interaction points to obtain high
luminosities

= RF Cavities (H7|% 9%
Boost particles at each turn
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Role of Magnets
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Synchrotron: CHEX 0] (A$|A CERN LHC)

Large Hadr'on Colllder' (LHC)

b= MO?P?@nC,

ALICE
=g Point 2

The Large Hadron Collider (LHC)

ATLAS

il '
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%H%

Superconducting /
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LHC-B
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CMS
Compact Muon Solenoid

Beams Energy Luminosity
LEP e+ e- 200 GeV 10*2cm?s’
p p 14 TeV 103
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LHC A8 2

“ Matter is made of atoms “

Particle Physics Mysteries

1. Mass of leptons and quarks
== Higgs Boson ?
2. Number of leptons and quarks
== Why 6 quarks, 6 leptons ?
3. Fermion-Boson pairs
== Supersymmetry ?
4. Number of interaction
Gravitation, EM, Weak, Strong
= Unification ?
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392 quadrupoles

1 o ﬁ- 400 MHz

'_ \ .
A \ 16 super conducting
S sEme  cavities

1232 Dipole magnets
Length about 15 m
Magnetic Field 8.3 T
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HEAFM X| & (radiation therapy)= II
X-ray, gamma-ray, S/dX}, Fdx}, SUXQt 22 GAMC =
MIZLS| DNAS mtajsiM QUM ZS| AIHE REoH: X|BH I

= si3gx2olete



I (Depth-dose profile)

: AN Zoloj mE

=o/sy SH

®

ke

o
=

okl

MY

M

ol

b5
=

Xt ol AH| LHolM M=ol =

(o] |
=

@ Ideal case :

M g 1lH| (Relative Biological Efficiency)

]
LLl
(a'a]
(a'd
no|
nio
< =
H <k
ol ot
K| =
a1l X
2 X
2 2
| ™
1of| 10
RN R
jor| Jof
okl Ok
%0 %0
jod| ol
ofll ol
Ho[ LHo
I
LLl
o)
(2’4

@ Ideal case:

H| (Oxygen Enhancement Ratio, OER) 5H
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Figure 1: Layout of the HIT Accelerator Facility.
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2. Modeling

Monte Carlo Pcncll Beam

Range

10 Gy(RBE) & ,
20 Gy(RBE) Penumbra Dose-to-water

30 Gy(RBE) Dose-to-tissue
M 35 Gy(RBE)
40 Gy(RBE)
42 Gy(RBE) .
44 Gy(RBE) CT Slices
46 Gy(RBE)
I 48 Gy(RBE)

Dose homogeneity

3. Beam Geometry 4. Dose calculation

M GTV84 - Unapproved - Transversal
se Visualization

Courtesy of H. Paganetti




Heavy Ion Therapy Simulation

Geant4 Simulation for Particle Therapy

Geant4 is a platform for "the simulation of the passage of particles through matter."
It is the most recent in the GEANT series of software toolkits developed by CERN
Its application areas include high energy, nuclear experiments, medical and space physics studies.
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Heavy Ion Therapy
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KIRAMS (Korea Institute Radiological And Medical Science)
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4. AHEE (K2 ABE)

Horizontal line : prostate, sarcoma, etc., scanning irradiation
Horizontal + vertical lines : H&N, lung, liver, etc., scanning irradiation
Horizontal + oblique lines : brain, H&N, lung, etc., scanning irradiation
Research line : Physical QA, biology, SOBP/scanning R&D etc.
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3 Treatment Rooms
1 Research Room

Energy Selector High Energy Beam Tranport Line

Horizontal Room 1

KIRAMS-430 Horizontal Room 2

Superconducting Cyclotron
K1720

Horizontal & Vertical Room

Horizontal & Oblique Room ——

Low Energy Beam Transport Line

Length : 53m
ECR Ion Source W'dth 23m
Height : 17m
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