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Meeting of SEEIIST project that aims 

bringing particle therapy in SEE

What is new since then



Training session 
19 Jan and 1 Feb 2024 



Training session 
28 and 31 Jan 
7 and 20 Feb 2025 
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Heavy-ion research and heavy-ion therapy
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GSI, pioneering heavy-ion cancertherapy 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

Heavy-ion research and heavy-ion therapy

Heidelberg Ion Therapy HIT centre

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



Innovative technologies for next generation ion facilitiesALICE heavy-ion experiment at CERN

ALICE at the CERN LHC

ALICE at the CERN LHC GSI and future FAIR

GSI therapy room

ALICE Control Room

Heavy-ion research and heavy-ion therapy

CERN LHC

From LHC Technologies to medical applications

Cancer Therapy Facility

Next Steps: Next Ion Medical Machine Study, NIMMS, CERN group



Next Ion Medical Machine Study Group Developments

EU projects funding: 
HITRIplus, I.FAST



88-430 MeV/u carbon

50-221 MeV/u protons
Pb-Pb at 5.5 TeV

pp at 14 TeV

Heavy-ion research and heavy-ion therapy

An example of applications of fundamental research for the benefit of society



What we are going to do, other institutes, in other countries, 

are also doing, at the same time, 

using the material provided in the PTMC web pages 

with the help of collaborators of the HITRIplus EU project 

supporting dissemination of particle therapy 

What we are going to do today ?

What other institutes participate? 
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International MasterClasses
https://physicsmasterclasses.org/

PTMC Participants

https://physicsmasterclasses.org/
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PTMC2021 online:
6 sessions, 1500 students 
from 20 countries and 37 institutes

Participants of online PTMC in IMC2021
https://indico.cern.ch/e/PTMC

https://indico.cern.ch/e/PTMC
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PTMC2022 online/hybrid:
6 sessions, 1500 students
from 22 countries and 37 institutes

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

Participants of online PTMC in IMC2022
https://indico.cern.ch/e/PTMC

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

PTMC2023 in person/online/hybrid:
9 sessions 
from 22 countries and 38 institutes From Japan to Latinoamerica

Participants of hybrid PTMC in IMC2023
https://indico.cern.ch/e/PTMC

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

PTMC2024 in person/online/hybrid:
8 sessions, more than 1500 students 
from 22 countries and 47 institutes

Participants of hybrid PTMC in IMC2024
https://indico.cern.ch/e/PTMC

Some institutes had 2 sessions
in-person and online

Statistics of 22 out of 47 institutes: 
Total: 1567
428 female, 430 male
17 in person, 5 hybrid

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


A full week MasterClass school

inspired by the PTMC format 

within the HITRIplus EU funded project

Took it a step further !

Advanced material 
for uni students and up to professionals

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



Future tutors
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Future Tutors 
Different options studying physics, for example accelerator physics, medical physics, bio-physicsé

that can provide interesting career paths in upcoming fields where there is lack of specialised personnel

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

Full week course

The HITM school is aimed at university students, 
and up to early stage researchers. 

One day activity

The Particle Therapy MasterClass, 
is aimed at high-school students (16-18) 

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

Information about upcoming modern techniques for cancer tumour therapy and new research avenues,

where clearly the development of technology and the expertise of research laboratories is crucial

Complementary activities:

Same tools and pedagogical elements

Tune the level to the needs



Treatment Planning MasterClass

Full day MasterClass 
in Thessaloniki, hybrid
KEDEA building 
21 October

Lectures  
in Thessaloniki, hybrid
Concert Hall
18-19 October

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

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

With the help 
of Nermine Muradi   

https://indico.cern.ch/e/HadronTherapySymposium
https://indico.cern.ch/e/TreatmentPlanningMasterClass


HITRIplusYouTube Recordings 
workshop:
https://www.youtube.com/playlist?list=PL_E-ZhSuSMNlNc4zEoIvQ0Nnhab-x6XGP

masterclass:
https://www.youtube.com/playlist?list=PL_E-ZhSuSMNnDWoElS5T42sYaX_qtHZhq

Hadron Therapy Symposium in Thessaloniki

HITRIplusNewsLetterNovember 2024
https://www.hitriplus.eu/hitri_plus_news/hadron-therapy-
symposium-advancing-cancer-treatment-through-collaboration-
and-innovation/

https://www.youtube.com/playlist?list=PL_E-ZhSuSMNlNc4zEoIvQ0Nnhab-x6XGP
https://www.youtube.com/playlist?list=PL_E-ZhSuSMNnDWoElS5T42sYaX_qtHZhq
https://www.hitriplus.eu/hitri_plus_news/hadron-therapy-symposium-advancing-cancer-treatment-through-collaboration-and-innovation/




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)

64 countries

311 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

25Importance of collaboration for common projects



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 ions

Simplified version for PTMC
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Easily visible the difference of photons and hadrons 

http://www.matrad.org)/


PTMC pilots in 2019

Survey: positive results from students

Hope and motivation to contribute 

to the fight against cancer

CERN,  DKFZ, GSI

ÅFirst local test: GSI, 7th February 2019

ÅFirst international test: CERN, DKFZ, GSI, 5th April 2019

Participation of CURIEosity Team 
from Crete, Greece



PTMC and HITRIplus school assistants

5 years later 



How is physics related to medicine?

What is particle therapy?

How one can use particles for

cancer treatment?

Accelerators for research

and accelerators for 

cancer treatment

One of the aims of PTMC: 

address such questions 



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


