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Heavyion Physicist, involved with medical applications of heamns for cancer therapy

ALICE heawpon experiment at CERN GSl, pioneering heavipn cancertherapy
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Participants of hybrid PTMC in IMC2024

https://indico.cern.ch/e/PTMC

Statistics of 22 out of 47 Institutes:

Total: 1567 5 0
428 female, 430 male s S
17 in person, 5 hybrid o . a0
W 4 r‘“\u\t o b .".;.
: 22:: Agree ‘ pe { 5
) Disagree 1 > 9
U ’/:!
PTMC2024 in person/online/hybrid: »
. s A . . .
8 sessions, more than 1500 students & - _Some institutes had-2 sessions
from 22 countries and 47 institutes In-person and online

web pages with agendas of every institute with material
in different languages, publicly available for future events

Interest of students, motivation of tutors (voluntary work), potential impact



https://indico.cern.ch/e/PTMC

In person at AUTH 23 feb 2023



https://www.facebook.com/profile.php?id=100090138523461
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International Particle
Physics Outreach Group

Classes by masters, experts

International MasterClasses

Flagship project of IPPO®rings scientific methods to schools! .

IMC2024: 6.5 weeks i

64 countries
311 institutes
15 000 students

Students are given the opportunity to analyze real data the same way that scientists do.

New PTMC:
* what physics has to do with medicine

* how we go from Particle Physics to Particle Therapy: impact of physics research on medicine advancements
 different new career opportunities, various possibilities that physics and STEM studies may open up for interesting jobs
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https://indico.cern.ch/e/PTMC
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Particle Accelerators:

From Big Bang
Physics to
Hadron Therapy
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Berkeley cyclotron Nobel Prize 1939

In 1936, the new Berkeley 37-inch cyclotron was producing
Isotopes for physics.

In 1938 starts direct irradiation of patients with neutrons
from the new 60-inch cyclotron
(Lawrence brothers).
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Berkeley.
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1993- Loma Linda 1994 — HIMAC 1997 — GSI
USA (proton) Japan (carbon) Germany (carbon)

First dedicated clincal
facility
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Conventional xray Particle/Hadron Therapy with protons Hadron Therapy centers in Europe (2018)
Radiotherapy
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Hadron therapy with protons or ions
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22,000 patients/year

Different from X-rays or electrons, protons (and

ions) deposit their energy at a given depth inside (2018) treated with
the tissues, minimising dose to the organs particle beams,
close to the tumour, sparing nearby organs. 25 000.000

patients/year with X-
rays.

Reauired enerqy for full-body penetration: 230 MeV
protons, 450 MeV/u C-ions.
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Accelerator and Society

Over30'000 | Researsh |  [6%
particle Particle Physics. 0,5%
accelerators. Nuclear Physics, solid state, materials 0,2 -0,9%
are in Biology 5%
Wodical Applications | | as%
Diagnostics/treatment with X-ray or 33%
electrons
Radio-isotope production 2%
Proton or ion treatment 0,1%

Industrial <60%
Applications

lon implantation 34%

Cuttina and welding with electron beams 16%

Polymerization 7%
Neutron testing 3.5%

Non destructive testing 2,3%
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Colhider of!
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Design Energy: -
14 TeV (pp)
1150 TeV (PbPb)
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From discovery through science

A The CERN stand was visite( \\\ v
by the prime minister of Vi
the country during the )
inauguration of the fair.

Impressed by the | M PN ) N
innovations achieved by - - ’ AN Sy W L =
CERN and its collaborators : ; AV

but also by the students of

the Aristotle University of = =

Thessaloniki, he expressed &

his congratulations and :

stated his support and
wish to provide with any
assistance.



CERN is the world’s largest laboratory for
particle physics. At CERN, physicists and
engineers of more than 100 nationalities
study the Bummd
the forces that hold them together. They
use the world’s largest and most complex
scientific instruments: accelerators,
particle detectors and high-performance
computing.

From discovery through scieng

When CERN was founded, in 1954, the
structure of matter was a mystery. Today,
we know that all visible matter in the
Universe is composed of a remarkably
small number of partieles,-whase behaviour
is governed by four distinct forces. CERN
has played a vital role in reaching this
understanding.

To benefits for sog

-

Panel 2: From discovery through
science...To benefits for society

Hadron Colliae —
metres below ground. |
that the Higgs boss

long sou$
mechanism
particles. Beyond
accelerator, the
diverse scientifi
some of the many ren®
about the universe.



70th CERN anniversary and applications for society
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Rontgen 1895, to CERN technology 2018 .‘.:'St_ medipix
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The water has been partly cut away to reveal the

Credits SimorProcz bone, gold, gadolinium and iodine
Universityf Freiburg

Images presented and the European Congress of Radiology, Vienna, March 2017. MARS Biolmaging Ltd
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