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Heavy-ion Physicist, involved with medical applications of heavy-ions for cancer therapy

ALICE heavy-ion experiment at CERN GSI, pioneering heavy-ion cancer therapy

Ewkovikn emtiokePn oto neipapa Bapewv toviwv ALICE oto CERN otic 11:00



Participants of online PTMC in IMC2022

PTMC: https://indico.cern.ch/event/840212/
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: B PT™MC 2022 parficipants o ;',f 2‘2 j AUSTRALIA
PTMC2022 online: = S
ongoing: 6 sessions online and in-person participation ;j{ . N
from 22 countries and 37 institutes N -

Created with .mapchart.net

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 3



https://indico.cern.ch/event/840212/

In person at AUTH 23 feb 2023

MNnavvoképn Adadvn, Ocodwpidov EAnida,
Kopttoidng Kwvotavtivog, Kwotakng Kwvotavtivog,
Mntolov HAwava, ZavBomnoUAovu Elpivn,

Moukét Avaotaoiov AAEEavdpoC

?id=100090138523461



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

Physics Outreach Group hands on particle physics

Home https://physicsmasterclasses.org/
Information for B Hands on Particle Physics Masterclasses

High School Students . . SCHEDU LE 2021

Information for
Teachers and Educators

At the end of each Masterclass day a videoconference between the institutes and with moderators at CERN, at Fermilab,
TRIUMF, KEK, or GSl is established. The schedules for 2021 will be created early in 2021.

Information for
Institutes and Physicists

Schedule

Intl. Day of Women
and Girls in Science

My Country
Physics
In the Media

Published Papers

Archive
: © CERN © Fermilab
Contributors

Contact Us
W Follow @physicsIMC
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International MasterClasses

54 XwpPEeg

255 veTiTtouTad

15 000 padnTtég

5 gfdouadeg oro 2019

arratore Pt s
e Ovirmaot Qemg

IMC 2021 :
11.2.2021 - 27.3.2021

Dépvel pe@odouc Epeuvag kKot aAndva melpopatika dedopsva
ota oXOAeia

Tuvtoviopog : Fermilab,QuarkNet / TU Dresden, * 177 institutes

» 257 Masterclasses
« 35 ATLAS W
« 104 ATLAS Z

* 48 institutes

* 50 Masterclasses . 58 CMS
« 31 CMS * 39 LHCDb
« 19 ATLAS 18 ALICE Strangeness
3 ALICE RAA

<
Flagship project of IPPOG, the International Particle Physics Outreach Group ‘\ﬂ'{"ﬁ
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R PTMC rmudotika teot to 2019

* MpwTo TOTIKOG TEOT: GSI, 7" PeBpouapiou 2019
* Mpwrto dieBvEG TeoT: CERN, DKFZ, GSI, 5" AtrpiAiou 2019
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NMwg oxeTiCetal n Quoikn ME TNV laTPIKA;
Tu akplBwc eiva n Oeparneio pe cwpatidla;

Mw¢ pmopel KATTOLOC VoL XPNOLUOTTOLNOEL cwHaTidla yia Oepaneia kapkKivou;

nucleus nucleon

Adpovikn Beparmeia KapKivou
(Le mpwTtovia n Lovta avOpoka)

210X0¢ Tou Particle Therapy MasterClass



“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).

To 1946, o Robert Wilson tmrpdteive TNV XpRon
TTPWTOVIWV YIa OepaTreia KaApKivou.

To 1956, n TTpwTn BEpaTtTeia KAPKIVIKOU OYKOU OTO

Berkeley. .‘\ﬂ'fl“i
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1993- Loma Linda 1994 — HIMAC 1997 — GSI
USA (proton) Japan (carbon) Germany (carbon)

First dedicated clincal
facility




R° ETITAOXUVTEC VIO TRV UYEID

Conventional x-ray Particle/Hadron Therapy with protons Hadron Therapy centers in Europe (2018)
Radiotherapy

I o
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TEooEpa KEVTPA CWHATIOIOKNG BepaTTeiag BapEwy
IOVTWYV Yia BgpaTtreia Kapkivou otnv EupwTrn

MedAustron, AuoTpia

CNAQO, ItaAia

g?ﬁ[g.«ﬁmﬁuTim
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HIT, Nepuavia

. MIT, eppavia




OTTAOCTACI0 VIO OEPATTEIO KAPKIVIKWV OYKWV

»

Froton Paam Carton s Dearn

DNA QwTovia TTPWTOVIA lovTa avBpaka




|@; Hadron therapy with protons or ions
- | he Bragg peak
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relative dose

protons
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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.
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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 | |a%
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% B, ’,"J‘;
Non destructive testing 2,3% nmeaumouu“ ‘( A
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O erutayuvtng LHC ko ta peyaAa netpaporta: ALICE, ATLAS, LHCb, CMS
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Meipaua ALICE
NAEKTPOVIKA
KANEPQ

To neipapo ALICE
£xeL oxedlaotel
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| ALICE A Largedan-Collider Expesiment
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Prime’s Minister
Visit

From discovery through science

* The CERN stand was visited | '\ e » . » ¥ |
by the prime minister of b Ve ® €Ay 3 V , "
the country during the \ | o S VB - '
inauguration of the fair.
Impressed by the
innovations achieved by
CERN and its collaborators
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.



D To benefits for soc;

From discovery through scieng
e Panel 2: From discovery through

CERN is the world’s largest laboratory for When CERN was founded, in 1954, the —— SCie n Ce . .To be n efits fo r Society

particle physics. At CERN, physicists and structure of matter was a mystery. Today,
engineers of more than 100 nationalities we know that all visible matter in the metres below ground.

stud € bulding-btoeks-ef-matter and Universe is composed of a remarkably that the Higgs. boss
the forces that hold them together. They small numberof-partieles,-whase behaviour long soud

use the world'’s largest and most complex is governed by four distinct forces. CERN mechanisim tha
scientific instruments: accelerators, has played a vital role in reaching this particles. Beyond
particle detectors and high-performance understanding. accelerator, the |gies
computing. diverse scienti

some of the many re
about the universe.




\@; O@£AN vIa TNV KOIVWVIA

Av KoL n €peuva yla ta Baoctkad emtotnpovika epwtnupata tnc Quotkng
SEV AMOOKOTIEL OTNV Iapaywyn “mpoloviwv”’ ApneoNnC XpPNOLLOTNTOC,
eVToUTOLC TTOAAEC EPEUPETELC WPEALUEC YA TOV ATAG AvOpwTo
¢ekivnoav amno tnv €psuva tnc duoiknc oto CERN.

006vn Enadnc (touchscreen) World Wlde Web (WWW) PET scan

Tim Berners-Lee

O OKOTIOC TWV EPEUVNTIKWV KEVIPWV £ival n Baotkn €peuva, N KOLTAKTNGON YVWONC.



R "EYXPWHES AKTIVOYPOAPIEC

ATO TNV MpwTN aktvoypadia, otnv mpwtn EyXpwLn oktwoypadia
@m Rontgen 1895, to CERN technology 2018 “ medipix

mmw-_Collaboration
me



‘EYXpWMEG AKTIVOYPOAPIEG

Ao TNV avixveuvon cwpatdiwv Pe avixveuTeg silicon pixel
otnVv eyxpwpn «aktwvoypadior» (Medipix)

The water has been partly cut away to reveal the

Credits: Simon Procz bone, gold, gadolinium and iodine
University of Freiburg

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



29 Bapéa lovra yia Oepatreia Kapkivou oto GSI

vt ral ot
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lpwroTmopiakn épguva oTo GSI l6vTa GvBpaKa yio OepaTTEior KAPKivou

SIS-100/ SIS 300
HITRAP

P
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) # ESRB -
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@
CRYRING SUPER-FRS

. plasma physics
@ atomic physics

@ biophysics and material research



Bapca lovra yia Oepatreia Kapkivou oto GSI

Rasterscan Method
Haberer et al., NIM A , 1993

E@apuoobnke ota kKEvTpa BepaTtreiag Tou HIT TnG Xai1deABEPYNS
kKai MIT oto Marburg tng Neppaviag



Bapca lovra yia Oepatreia Kapkivou oT0
TTAVETTIOTNMIOKO VOOOKOMEIO TNGS XaIdeABEPYNS




\&@ Particle Therapy MasterClass

BaoIiopEVO O€ ETTAYYEAMATIKO Open source AOYIOHIKO, Yia EPEUVA KOl ETTINOPPWOT
Na Tov uTTOAOYIOHO KATAVOMNG TNG 000NG (oxedlaouoU TTAGvwy Bepartreiag) . matRad

matRad: www.matrad.orqg

AvatrTux0nke otnv Heidelberg amé to DKFZ,
FEpUAVIKO KEVTPO £PEUVAG VIO TOV KAPKIVO

<
e VL%
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http://www.matrad.org/
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25m piKoc Gantry oto HIT
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\@? HIT kEvTpo BepaTtreiag KApKivou HE 1I6VTA AvOpaKa

’ ’ ’ ’ V " » S‘\ B I.
To pwTo KEVTPOU Bepameiag LOVTIWVY g eam transport line
B it = Al P ™|
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=ekivnoe tnv Oepaneia acBevwv to 2009.

AkoAouOnoe to MIT oto Marburg

Treatment-rooms
Stemens Medical
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| e ETTOMEVN YEVIA EYKOTOOTACEWYV YIa BgpaTreio

*i...r=.. TERNATIONAL INSTITUTE FOR

ol .»-3USTA|NA|:;EE 'I;IESC;I;INOLOGIES KO p KIVIKWYV OY KWV I.‘ & 6 EC l.l Sg IOVTWYV

January 15, 2018

ALadLKTUAKA EVNHEPWON
Napaokeun 6 Nosuppiov

Me nxoypadLon mapoucLACEWV
https://indico.cern.ch/event/968289/

MpoTaon yia KEVTPO £PEUVAG KOl BEPATTEIOG KAPKIVIKWY OYKWYV HE OECHES IOVTWY OTA BAAKAVIO


https://indico.cern.ch/event/968289/

EMOMEVN YEVLA EYKATOOTACEWYV YLO EPEVVA Kol Oepameia
B s for KA PKLVLIKWV OYKWV HE OEOHEC LOVTWV

SOUTH-EAST EUROPE
INTERNATIONAL INSTITUTE FOR
SUSTAINABLE TECHNOLOGIES T SEEIIST meetings in Thessaloniki

International Institute

(SEE“ST) for Sustainable Technologies|

4-6 Apr 2022
Venue: Helexpo

https://indico.cern.ch/event/1103276/
https://m.youtube.com/watch?v=JaNQAWDLWz0&feature=youtu.be

The main scientific goal of SEEIIST is the realisation of a “Facility for Tumour Hadron Therapy and
Venue Biomedical Research”. Such a Regional Center of Scientific Excellence will strengthen local scientific
expertise for future projects and the development of a sustainable economy and social cohesion. The

Overview

Rasacs facility is expected to stimulate the development of complementary technologies, such as the use of
Timetable alternative energy sources or the development of advanced digital systems, and to trigger spin-offs. To
Program maximise benefits it is planned as a regionally distributed facility with hubs in different countries
Material for Working offering numerous opportunities for technology transfer and benefits to South-East European industry
Groups as well as international cooperation opportunities.

Kfbcical Ifortiation The SEEIIST project has entered the Design Phase thanks to the first financial support of the European

Accomodation Commission (DG RTD) and the EU funded HITRIplus project, where state-of-the-art particle accelerator
City of Thessaloniki design is developed in collaboration with the main European research centres CERN and GSI-FAIR.
Excursion and Places of

" Interest The SEEIIST meetings in Thessaloniki will be in hybrid mode, preferably in person and will include the:

Hotels & Restaurants

Open Steering Committee Meeting
Maps

Closed Steering Committee Meeting
Legal Framework Working Group Meeting
Site Selection Working Group Meeting

Visa Information
COVID-19 Information

Instructions for Indico
Registration Form
Registrants List

SEEIIST Online
Information Event,
6/11/2020

Particle Therapy Online
Information Event,
06/04/2022

Articles and Photos

&4 Yiota.Foka@cern.ch

A
https://indico.cern.ch/event/1103276/page/2523

N
\
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https://m.youtube.com/watch?v=JaNQAWDLWz0&feature=youtu.be

R -
Beam Delivery
~ Gantry at HIT Gantry at SEEINIST

Q 4‘ .“ ','n | N X
y »““ “/‘ \\.g |

N .

VAT G ‘:

40 tons

600 tons ‘\ﬂ'fl“i
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HITRIplus ZToYo0I

https://www.hitriplus.eu/

Consortium o
Main aims:

The consortium consists of 2 major European heavy ion physics |abOmateries, 4 .
(a) transnational access,

European ion therapy centres, 8 world-class research institutiops#al8ading

universities, 3 innovative SME’s (two of which from SEE rewhei ombined (b) neW developments for the future SEEIIST facility

knowledge and background, grounded in experience of rlm ou te-of-

Zt;i;aorftttrr];?sa;rlepn:sfjllcilttles and committed user communities, co .I‘ the ~ and upgrades Of the existlng ones
(a) networking, training and education (capacity building)

HITRIplus EU-funded project
Large consortium of research infrastructures including CERN and GSI,
plus universities, industry, all four existing European heavy-ion therapy centres,
and the future research infrastructure SEEIIST (South-East Europe International Institute for Sustainable Technologies)



HITRIplus Avoixtn NpoocBacon: Transnational Access TNA

The Clinical Access gives the opportunity to
clinicians/medical physicists/technicians referring patients
to the hadrontherapy facilities to personally follow

patient’s treatment and follow up. Available and effective

Capacity Building
The Research Access will attract universities, research in SEE Countries

centres, and hospitals, which will connect all the groups to for Clinicians and Researchers
perform research activities with carbon ion beams.
Industrial partners are also encouraged to take part in the

research programme, to be involved in the development of Www.hitrilus.eu

new clinical procedures and new medical devices.

Big opportunity for SEEIIST Members

CNAO 12 80 92
GSI - 296 296
UKHDIT 10 72 82
MEDA 12 - 12

TNA: https://www.hitriplus.eu/transnational-access-what-is-ta/

FORM for CLINICAL TNA Access: https://www.hitriplus.eu/transnational-access-ca/
FORM for RESEARCH TNA Access: https://www.hitriplus.eu/transnational-access-ra/



https://www.hitriplus.eu/transnational-access-what-is-ta/
https://www.hitriplus.eu/transnational-access-ca/

2UVEDOPIA KOI EVNMEPWOEIC YIO KOIVO

g
therapy

for Cancér Therapy, Space Research
.and Material Science

Workshop Main Topics
28-30 of August at Great Arsenali N
Partce therapy staus MAT anf BIOPHYSICS
« Treatment planning and imaging novel methods »iHidilia
* Challenges, new R&D directions
Space research and dosimetry
Nanotechnology, electronics and material research
Modelling and benchmarking of experiments
Novel accelerators and training

Public Events

26 of August - science fair at Neorio Moro
27 of August - public talks at Great Arsenali
30 of August - coffee with scientists at Neorio Moro

ierngons Advisory Come e

Archamps; 19 June 2018

@&ua: oPEAN yia TV KOIVwvia atrd TNV Baoiki épeuva
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‘@;@ Bapca lovra yia ‘Epguva kail OepaTreia Kapkivou

vt el P arte

Pb-Pb at 5.5 TeV

o-: Particle beams 88-430 MeV/u carbon
pp at 14 TeV | 50-221 MeV/u protons
fundamental science g : ) () caon u 0 applied science

QGP studies medicine

Ga;t;l?:m Electron .':::" z::::‘ Helium Siicon ,

Credit: HIRT-Japan —m J\ = 8

- -

d Q} ‘

Credit: HIT Heidelberg
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m Credit: T. Nomiya, NIRS Japan '
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— 09:20

- 09:30

— 09:45

- 10:10

- 10:20

- 10:30

- 10:45

NMpoypaupa Particle Therapy MasterClass

ENLIGHT Bivteo: Adpovikrg Oepanciag kat Etkovikoy Kévtpou Zwpatidiakig Oepaneiag (Video: Hadron Therapy ai
Particle Therapy Center)

Video Link: https://cern.nymus3d.nl/maps
HT Video Link: https://videos.cern.ch/record/2002120

¢’ Hadron Therapy Cen.. (4’ Virtual Particle Ther..

ELKOVLKI] ETIOKEWPN 0TO EPEVLVNTIKO KEVTPO GSI, loTopiko dwpartio Bepaneiag (Video: Historic Treatment Room)

& GSI (§ GSICave M treatme..

KaAwaoopiopa (Welcome)

Convener: Aspasia Tasiopoulou

KaAwaoopiopa kat etcaywyn oto PTMC (Welcome and introduction to PTMC)

Speaker: Yiota Foka (GSI - Helmholtzzentrum fur Schwerionenforschung GmbH (DE))

&) YF-PTMC-GREECE4...

YF-PTMC-GREECE-4...

ELKOVLKI] ETICKEYPN 0TO EPELVNTIKO KEVTPO GSI, LoTopLko dwpatio Bepaneiag (Video: Historic Treatment Room)

& GSI (& GSICave M treatme..

Avepxopeveg eukatpieg yia Oepaneia kapkivov atnv EAAada (Upcoming opportunities for cancer therapy in Greece)

Speaker: Anastasios Tzikas

Emwokonnon ZupnAéypartog Emraxvvtwy tov CERN (CERN accelerator complex overview)

Speaker: Yannis Papaphilippou (CERN)

Particle_Therapy_Ma.. [-¢] Particle_Therapy_Ma..

12:10 RPN

| 12:20 ERPEE

— 12:45

| 12:45 ERERH

EREN — 14:15

IEHL — 16:45

VA — 18:00

ENLIGHT Video: ENTERVISION

Video Link: https://videos.cern.ch/record/1541891

<5’ ENTERVISION

Iovown (Closing Remarks)

Speaker: Yiota Foka (GSI - Helmholtzzentrum fur Schwerionenforschung GmbH (DE))

Bivteo yia to neipapa Alice ota ENAnvika (Video about Alice in Greek )

‘5) Alice (Greek)

Eniokeyn oe epyactiplo/neipapa tov CERN (Visit of a lab or experiment)

Real-time virtual visit at ALICE Heavy lon experiment at the CERN LHC.

As an alternative to a visit to a local lab or experiment, videos can be used (see the link below)
Animations Link:

https://indico.cern.ch/event/840212/page/18000-animations

Convener: Despina Hatzifotiadou (Universita e INFN, Bologna (IT))

¢ Alice Visit  ¢4? Animations

AldAeppa yra peonpepravo yevpa (Lunch Break)

Mpaktikn doknon (Hands-on session)

Xuvbeon oto video conference (Connection to the video conference)

Video Conference Indico Link: https://indico.cern.ch/event/1246638/

¢ Vide-conference Indi.. (4’ Video-conference



cern.ch/virtual-hadron-therapy-centre .‘\ﬂ'fl“i

INTERNATIONAL

MASTERCLASSES

hands on particle physics



