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PTMC 2026 ůŰɖɜ ȺɚɚŬŭŬ 

La/ ˋˍʹ˄ ɳ˂˂ʰʵʰ https://www.physics.ntua.gr/MC_2026/

ɳˎ˔ʰˊʽˋˍˇˏ˃ʶ ˍˇˎˌ ˋˎ˄ʵʽˇˊʴʰ˄˖ˍʷˌ ˁʰʽ ˎˉˇˋˍʹˊʽˁˍʷˌ

https://www.physics.ntua.gr/MC_2026/


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

GSI, pioneering heavy-ion cancertherapy

ȸŬɟɏŬȽɧɜŰŬ ɔɘŬ ȰɟŮɡɜŬ əŬɘ ŪŮɟŬˊŮɑŬ ȾŬɟəɑɜɞɡ

ALICE heavy-ion experiment at CERN



GSI, pioneering heavy-ion cancer therapy in the 90sALICE heavy-ion experiment at CERN

ALICE at the CERN LHC

ALICE at the CERN LHC GSI and future FAIRALICE Control Room Implemented at HIT, Heidelberg Ion Therapy centre

Heidelberg Ion Therapy HIT centre  

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

ȸŬɟɏŬ ȽɧɜŰŬ ɔɘŬ ȰɟŮɡɜŬ əŬɘ ŪŮɟŬˊŮɑŬ ȾŬɟəɑɜɞɡ



Total: 70 institutes from 37 countries
participated at least once since the first pilots

5-year Particle Therapy MasterClass Anniversary

1500 high-school students every year 

ɞɘ ɛŬɗɖŰɏɠ ɔɑɜɞɜŰŬɘ ŭɎůəŬɚɞɘ



Total: 81 institutes from 40 countries
24 Algerian schools

participated at least once since the first pilots

5-year Particle Therapy MasterClass Anniversary

52 moderation common video-conferences

30 online (3 hours) training sessions 
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ωPress Release published in nation-wide media
ωPost on Facebook resonated with 3,600 people
ωAnnouncement viewed 941 times on website

PTMC in Greece

Total of 366 live views
from at least 20 major regions of Greece
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PTMC2021 online: through Library of Veroia PTMC2022 online: more than 150 participants, PTMC2024: 275 participants
AUTH uni, Dimokritos  research centre, Papageorgiou Hospital, Technopolis.
Publicity: Library of Veroia extended networks and national press 

ɰˇʹʻˇʾ !¦¢IΥ aŀǊƛŀ ±ŀƎƛŀƴƴƛΣ /ƘǊƛǎǘƛƴŀ [ƛǘƻǳΣ 
Evdokia Vlachou, Athanasios Athanasiou, 
Theodoros Mitrou, Maria Eleni Bozika, 
Penelope Ladopoulou, Eirini Gkantia, 
Alexandros Puckett Anastasiou



In person at AUTH 23 feb 2023
ɱʽʰ˄˄ʰˁʷˊʹ ɲʱ˒˄ʹΣ ɸʶˇʵ˖ˊʾʵˇˎ ɳ˂ˉʾʵʰΣ 
ɼˇˊʽˍˋʾʵʹˌ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌΣ ɼ˖ˋˍʱˁʹˌ ɼ˖˄ˋˍʰ˄ˍʾ˄ˇˌΣ 
ɾʺˍˋʽˇˎ ɶ˂ʽʱ˄ʰΣ ʀʰ˄ʻˇˉˇˏ˂ˇˎ ɳʽˊʺ˄ʹΣ 
ʃˇˎˁʷˍ ɮ˄ʰˋˍʰˋʾˇˎ ɮ˂ʷ˅ʰ˄ʵˊˇˌ

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

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


Region of Central Macedonia:
Deputy on health and her colleagues

Head of AUTH School of Physics 

Students learn in orderto teach 

Gain experiences organising events

PTMC in Thessaloniki 



What are the 

International MasterClasses IMC 

and 

Particle Therapy MasterClasses PTMC



Coordination QuarkNet / TU Dresden 

Å51 institutes (48)

Å54 LHC Masterclasses (50)
Å22 ATLAS (19)

Å32 CMS (31)

Å12 MINERvA Masterclasses

Å188 institutes (177)

Å266 LHC Masterclasses (257)
Å30 ATLAS W (35)

Å101 ATLAS Z (104)

Å64 CMS (58)

Å41 LHCb (39)

Å27 ALICE SP (18)

Å 3 ALICE R_AA (3)

65 countries

310 institutes

15 000 students

Flagship project of IPPOGBrings scientific methods to schools!

International MasterClasses

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

IMC2024: 6.5 weeks

https://indico.cern.ch/e/PTMC
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Coordinated and moderated by GSI 



PTMC: Typical MasterClass Day Agenda

Local: Morning Presentations Local: Afternoon Hands-on

Common: Afternoon at 16:00  

Video-Conference

LOCAL TIME: ACTIVITY

8:30 - 9:00 Registration and Welcome 

9:00 - 10:00 Introductory lectures

10:30 - 11:30 Visit of a lab or experiment

12:00 - 13:00 Lunch

13:00 - 15:00 Hands-on session

15:00 - 16:00 Discuss results locally

16:00 - 17:00 Common Video Conference

Local: Morning Visits

real-time online ALICE visit

Every day 3-5 institutes participate, 

during the months of February-April.

School-children (15-19 year old)

are invited at/by an institute of their area.

Adapted: online/hybrid modes

15Importance of collaboration for common projects



4/1/2026 16
Yiota Foka , HITM 17-15 May 2021

multidisciplinary facets of hadrontherapy 

Slide 10 Panagiota FokaIAEA-CN301-059

present overall process 
what happens from the beginning to the end

Importance of radio-isotopes for diagnosis and treatment, in the same facility, in-room imaging, thera-gnostics 
Importance of Artificial Intelligence methods for contouring the target volume

PTMC hands-on Treatment Planning

Based on professional open source treatment planning: matRad

developed by DKFZ, Heidelberg www.matrad.org

Dose prescription using photons, protons and carbon, helium ions

Iƻǿ Řƻ ǿŜ άǎŜŜέ
the target volume?

http://www.matrad.org)/


t¢a/ ˉʽ˂ˇˍʽˁʱ ˍʶˋˍ ˍˇ нлмф

ɗŮŰɘəɐ ŬɜɎŭɟŬůɖ Ŭˊɧ Űɞɡɠ ɛŬɗɖŰɏɠ

ȺȿɄȽȹȷ ȾȷȽ ȾȽɁȼɇɅɃ ũȽȷ ɆɈɁȺȽɆūɃɅȷ

ɆɇȼɁ ɀȷɉȼ Ⱦȷɇȯ ɇɃɈ ȾȷɅȾȽɁɃɈ

CERN,  DKFZ, GSI

ÅɄɟɩŰɞ Űɞˊɘəɧ ŰŮůŰ: GSI, 7thūŮɓɟɞɡŬɟɑɞɡ 2019

ÅɄɟɩŰɞ ŭɘŮɗɜɏɠ ŰŮůŰ: CERN, DKFZ, GSI, 5thȷˊɟɘɚɑɞɡ 2019

ɆɡɛɛŮŰɞɢɐ Űɖɠ ɞɛɎŭŬɠ CURIEosity 
Ŭˊɧ Űɖɜ ȾɟɐŰɖ, ȺɚɚɎŭŬ



Particle Therapy MasterClass
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Material in different languages

including animations and demos 
άt¢a/ ƛƴ ŀ ƪƛǘέ

in different languages
with introduction by DKFZ 

including recordings  
https://drive.google.com/drive/folders/1L94yhos6L7k3FQlMzD9Ql7kpk_c_ABD7

Training sessions: 4-5 per year

Importance of training teachers:
Sofia, Madrid, Sarajevo, Oxford  
Example of UNSA/Sarajevo:

Å in-person at university

Å in-person at schools

Å common lectures online  

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

Particle Therapy MasterClass

https://drive.google.com/drive/folders/1L94yhos6L7k3FQlMzD9Ql7kpk_c_ABD7
https://indico.cern.ch/e/PTMC


Ʉɤɠ ůɢŮŰɑɕŮŰŬɘ ɖ ūɡůɘəɐ 

ɛŮ Űɖɜ ȽŬŰɟɘəɐ;

ʆ̔  ʰˁˊʽʲ˗ˌ ʶʾ˄ʰʽ ʹ ʻʶˊʰˉʶʾʰ ˃ʶ ˋ˖˃ʰˍʾʵʽʰΤ 

ʹ ʰʵˊˇ˄ʽˁʹ ʻʶˊʰˉʶʾʰ ʹ ʻʶˊʰˉʶʽʰ ˃ʶ ʽˇ˄ˍʰ

ʃ˗ˌ ˃ˉˇˊʶʾ ˁʱˉˇʽˇˌ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋʶʽ 
ˋ˖˃ʰˍʾʵʽʰ ʴʽʰ ʻʶˊʰˉʶʾʰ ˁʰˊˁʾ˄ˇˎΤ
ˉˊ˖ˍˇ˄ʽʰ ʹ ʽˇ˄ˍʰ ʹ˂ʽˇˎΣ ʰ˄ʻˊʰˁʰ

ɆŰɧɢɞɠ Űɞɡ  Particle Therapy MasterClass 



Particle 
accelerators are 
our door to 
access the 
subatomic 
ŘƛƳŜƴǎƛƻƴΧ ŀƴŘ 
exploit the atom 
and its 
components

Accelerators: our key to the subatomic world



Accelerators: can precisely deliver energy



Hadron therapy  with protons or ions



And if the cells has the cancer? 
Killed ! 

A particle beam can break the DNA and kill a cell



ȷˊɧ Űɖɜ ūɡůɘəɐ ůŰɖɜ ȽŬŰɟɘəɐ
ɂŮəɑɜɖůŮ ůŰɞBerkley ŮɟŮɡɜɖŰɘəɧ ŮɟɔŬůŰɐɟɘɞ Űɞ 1954
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Conventional x-ray 
Radiotherapy 

Particle/Hadron Therapy with protons Hadron Therapy centers in Europe (2018)

ȺˊɘŰŬɢɡɜŰɏɠ ɔɘŬ Űɖɜ ɡɔŮɑŬ



MedAustron, ȷɡůŰɟɑŬ 

HIT, ũŮɟɛŬɜɑŬ

MIT, ũŮɟɛŬɜɑŬ

CNAO, ȽŰŬɚɑŬ

ɇɏůůŮɟŬ əɏɜŰɟŬ ůɤɛŬŰɘŭɘŬəɐɠ ɗŮɟŬˊŮɑŬɠ ɓŬɟɏɤɜ

ɘɧɜŰɤɜ ɔɘŬ ɗŮɟŬˊŮɑŬ əŬɟəɑɜɞɡ ůŰɖɜ Ⱥɡɟɩˊɖ



Linac, X-rays
~50 m2

Ϥр aϵ

courtesy IBA

Cyclotron, protons
~500 m2

Ϥпл aϵ

Synchrotron, heavyions
~5,000 m2

Ϥнлл aϵ

Conventional x-ray 
Radiotherapy 

Different accelerators for different kinds of radiotherapy

CNAO, Ƚtaly HIT, Germany

Better results come at a price

protons

Hadron therapyisan advancedniche in cancer therapy:
22,000 patients/year (2018) treated with particle beams 
against 25,000,000 patients/year with conventional RT.
For some of them, C-ion therapy is the only option.

HT: 411 000 patients treated worldwide

multi-ions up to carbon



Architectural design, Kaprinis Architects

SEEIIST 
South East European International Institute 

for 

Sustainable Technologies 

50% research and 50% therapy 
with multiple ions, optimized for carbon 

Proposal for a facility in South East Europe: SEEIIST


