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... and collide ions to answer this question
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Investigating the inner structurgp%,the matter we need Ex
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— particle accelerators to acd@ate the matte
— to make collisions — then ldnetic energy. tu
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— bindings break to generate - new particles, primordial matter

— these particles are measured by the most precise detectors ever. -












iALICE A Large folg Colllder Experiment

1200 m rs, 36 countrles
151 insti Ites, 160kCHF/year



ALICE upgrade: R&D for Run3 after 2020

ALICE Upgrade

New Inner Tracking System (ITS)

= improved pointing precision Muon Forward Tracker (MFT)
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Particle accelerators are good investments!
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We have 24 000 particle accelerato
working on the Earth ever day.
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Only 1% of these, 200, which i§ i
(base science) use.

Accelerators produce 4'QO billion
products per year.




Where are we using particle accelerators?
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health, epidemiology

food industry, virology

chemistry, material sciences

vehicles, space technology

micro-electronics, energ'eticE

semiconductors, defense,

environment protection, cultural ™ .
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heritage, homeland security ) - =



Particle accelerators in medical applications

History

1939 Van de Graaf,
Bergen (NO)

1975-1986 LBL,
Berkeley (USA)

1994- NIRS Gunma
(Japan)

1997/- GSI, HIT,
(Germany)




Where are we using particle accelerators?
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Particle physics against cancer...

RadiOthera py is an importa nt Figure 2.1: Number of new cases and rates, by age and sex,

all malignant neoplasms (exc NMSC), UK, 2007
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Particle physics against cancer...

Radiothera py is a n im porta nt Figure 2.1: Number of new cases and rates, by age and sex,

all malignant neoplasms (exc NMSC), UK, 2007

weapon in the battle aia\inst

on

cancer i

N
(4]
[=]

40,000 -

N
3
0 popu?al

30,000 -

100,00

20,000 | Forsseno e .

Number of new cases

treatment of cancer 2
45-50% surgery E
40-50% radiotherapy pe
10-15% chemotherapy g

Age at diagnosis



Particle physics against cancer...

The goal of radiation therapy is

to irradiate the tumor with the

prescribed dose and miELm
4,
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Particle physics against cancer...

. . < Figurfra Engese_th, GM (Haukeland)
The goal of radiation therapy is o
to irradiate the tumor with the -
prescribed dose and mi

imize |
the dose to healthy tissu |
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PCT project

=

- ructed RSP map of a pediatric anthro-
Sadrozinsk iclear Instruments and Methods in Phys

earch A 809 (2016) 120-129



PCT project
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PCT project




PCT project
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240 MeV Proton

2 GeV Photon
2 GeV Electron
2 GeV Muon
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Hadron therapy center in Bergen

University Hospital
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