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IPPOG and spioffs

from particle and nuclear physics
YiotaFoka(GSI/CERN)

on behalf of
IPPOG*

*IPPOG International Particle Physics Outreach Group

XVIth Quark Confinement and

Hadron Spectrum Conference

: 19 - 24 August 2024 (inclusive) ,
,of. .  Cairns Convention Centre, Cairns, Queensland, Australia £
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rticle Therapy MasterClass Contacts:

N e e e = zanviey Viota.foka@cern.ch

U International Particle Tangible examples of connecting
Physics Outreach Group  fyyndamental research and everyday life

Working Group

Outreach of Application fFor Contacts
SOCiEty yiota.foka@cern.ch

https://ippog.org/for-ippogers/outreackapplicationsociety JeE1gelo]rzHe [0\ 1@ =11 K% 0



https://indico.cern.ch/e/PTMC
mailto:yiota.foka@cern.ch
mailto:barbora.gulejova@cern.ch
mailto:yiota.foka@cern.ch
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Heavyion Physicist, involved with medical applications of heamns for cancer therapy

ALICE heavion experiment at CERN GSlI, pioneering heavipn cancertherapy in the 90s

Mission and mandate of research institutes: fundamental research
Developed technologies and acquired knowledge find applications for society
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International Partic le
Physics Outreach Gi

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

ALICE heavion experiment at CERN GSlI, pioneering heavipn cancertherapy in the 90s
f .~y

ALICE Control Rc;om Wi—

Mission and mandate of research institutes: fundamental research

Developed technologies and acquired knowledge find applications for society
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Heavyion Physicist, involved with medical applications of heamns for cancer therapy

ALICE heawpon experiment at CERN GSI, pioneering heavipn cancertherapy in the 90s

ALICE Control Rc}om-*’ | Implemented at HIT, Heidelberg lon Therapgntre

Mission and mandate of research institutes: fundamental research

Developed technologies and acquired knowledge find applications for society
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Physics

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

ALICE heawon experiment at CERNhnovative technologies for next generation ion facilitie

to medical applications

,
W
\

Mission and mandate of research institutes: fundamental research
Developed technologies and acquired knowledge find applications for society




Next lon Medical Machine Study Group Developments

n HOME ABOUT ~ TECHNOLOGICAL R&D ~ INITIATIVES ~ TRAINING ~ PUBLICATIONS NEWS
nimms —

Our Technological R&D

Synchrotron Accelerators Linear Accelerators Superconducting Magnets Superconducting Gantries

HeLICS (Helium Synchrotron), Carbon
Synchrotron, and Superconducting
Carbon Synchrotron

Innovative LINAC technologies for Design and prototyping of novel, 360° beam delivery with EuroSig &
treatment and radioisotope production = compact curved magnets GaToroid

Our Supported Initiatives

APTCB SEEIIST

Advanced Particle Therapy Center for the Baltics South East European International Institute for Sustainable Technologies
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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 © 0 ) caten Q 9 applied science
QGP studies medicine
('mt':anm Electren "":."' :&"‘: Helum Neon Silicon Aapn | ‘
Credit: HIRT-Japan ;'_ ,

‘.\

What Physics B
has.to do J q}
WIth MedICIne7 Credit: HIT Hexdelberg

ALICE Credit: T. Nomiva. NIRS lanan

An example of applications of fundamental research for the benefit of society
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hands on particle physics

International Particle
Physics Outreach Group

Pb-Pb at 5.5 TeV Conmenton 88-430 MeV/u carbon
radiation
pp at 14 TeV 50-221 MeV/u protons
fundamental science g applied science
QGP studies medicine
Gar:t:u??m tectren .?::' I':::::l \ ,
Credit: HIRT-Japan ..;L—
| v i
What Physics >
Credit: CER haSto do J ‘1 }
1000Pb-PI:! 2015 ru \s =5.02 TeV negative particles with Medicine?
) e = ‘9H‘e 4|.|,'9 ALICE performance —r——
'S 900 Y 20.04.2018 = 10° - Bragg peaks-
S 800 ‘ ' i i
%700- 10° ] carbon fions |
§600 10° g
Q 500 :
" 400f “ c_‘E
300F 10° . = protons
200f fundamental properties
100 0 of particles- _
L et e e — I and their interaction with matter Lo . » . . . . . . e
0 2x10 1 2 3 456 0 40 80 120 160

P (Gevic) in the service of society depth in water (mm) (a)

From Bethe Bloch ionization for PID to Bragg peak for cancer therapy
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Pb-Pb at 5.5 TeV TUESDAY, 20 AUGUST 2024

op at 14 Tev JonharSkullerud
) ontlvar Skulleru
fundamental cience

QGP Stlldles Theory Lecture
PRESENTER  Jon-lvar Skullerud

International Particle
Physics Outreach Group

12:30-13:30 LUNCH

13:30-14:30  ALICE MASTER CLASS

LOCATION M9

13:30-14:30 HANDS-ON CLASS 1

14:30-15:00  AFTERNOON TEA WioletaRzesa

15:00-17:30  ALICE MASTER CLASS

LOCATION M9

15:00-16:30 HANDS-ON CLASS 2

oy P 16:30-16:45  QUIZ

ALICE e e CueS ot 608 ToV

16:45-17:15 Live connection to CERN

17:15-17:30 Questions/Answers




What are
the benefits
for society?

The developed accelerator

———————

ZSUISSE _ -

l’Bj}\( -

technology is used for cance =g

research and therapy

Innovative technologies

Lo

developed for future CERN ¥ A |

projects find already

27kt
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applications in medicine _ F5 i Lt D e

p A

“ Actelerators for Health el




@
e MU %

MASTERCLASSES

hands on particle physics

International Particle
Physics Outreach Group

What are the
International MasterClasses IMC
and

Particle Therapy MasterClasses PTMC




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

@
e MU %

MASTERCLASSES

hands on particle physics


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

International Particle

e Resources Activities News Calendar
ysics Outreach Group

X 4

INTERNATIONA

MASTERCLASSES

hands on particle physics

7 Ao



Adapted: online/nybrid modes

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.

PTMC: Typical MasterClass Day Agenda -

nnnnnnnnnnnnnnnnnnnnnn

Local: Morning Presentations Local: Afternoon Hands-on

LOCAL TIME: ACTIVITY
8:30 - 9:00 Registration and Welcome
9:00 - 10:00 Introductory lectures Local: Morning Visits Common: Afternoon at 16:00
o _ real t|me onllne ALICE VISIt Vldeo Conference
10:30 - 11:30 Visit of a lab or experiment A s ; =
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

Importance of collaboration for common projects
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ey PTMC hands-on Treatment Planning -

International Particle

Based on professional open source treatment planning: matRad
developed by DKFZ, Heidelberg www.matrad.org Simplified version for PTMC

Dose prescription
using photons, protons and carbon ions

Tt cevm o

Easily visible the difference of photons and hadrons
16



http://www.matrad.org)/

[2° Virtual visits and video-conferences =~ —-MiCh
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Virtual visits during video-conference: GSI research institute, CNAO, MedAustron therapy centers
CNAO moderator

GSI moderators medAustron moder.

] :
= 1
Marco.Pullia /

U. Amaldi: HI thera

py pioneer

eeeee
S ‘
wed'e'sufficiente’perché’esse effettuino i primi/giri all'interno del sincrotrone
che ha un diametro di 25 metri ed una circonferenza’di 80 metri.

Lo
i Wiy
ds slllaimee 17

Participants (63}

[ ( ‘Iﬂl \
IR A
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PTMC supportlng females in STEM o

11 Feb and 8 Marckessions
encouragingemaleparticipation
and prowdmgrole models

TG119 Protons_45-315 TG119 Carbon lon_45-315

Lucius

What have we learnt? ' T )
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MASTERCLASSES

hands on particle physics

International Particle
Physics Qutreach Group

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

Material in different languages
including animations and demos

I8 [Instruction in Albanian

at ¢a/ AY | 1 AGE
Instructions in Bosnian in different Ianguages
with introduction by DKFZ
Instructions in French Including recordings

https://drive.google.com/drive/folders/1L94yhos6L7k3FQIMzD90I7kpk ¢ ABD7

Instructions in Greek Training sessions: 4-5 per year

Importance of training teachers:
Sofia, Madrid, and Sarajevo
Example of UNSA/Sarajevo:
Instructions in N.Macedonian A in-person at university

A in-person at schools

Instructions in Spanish A common lectures online .

Instructions in Lithuanian


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

: W 2N
[2® PTMC and matRad Treatment Planning = -3
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First Local Test: GSI Feb 2019  International Pilot CERN, GSI, DKFZ April 2019

G
o 5ot Trais bt

Web page: UNSA students
CERN Open Days, Aug 2019

= i‘

IMC Steering Group Approval: GSI May 2019

1 We could not imagine
” what physics has to do with medicine,
that research institutes such as CERN
l can contribute to medical applications 20
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First PTMC in IMC2020 .

Mexico 2nd March 2020, then online due to covid

o O ST RN IO - —

International Particle
Physics Outreach Group

SEw W..
m Un dia de | para la
v fisica |

MR TN e T
—m— -

g o ‘ i ~— i "
Bow  LoRAsR

Instituto de ™ @
Ciencias
Nucleares

UNAM Instituto de Fisica
UNAM
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R Participants of online PTMC in IMC2021  -—ICh

International Particle

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

PTMC2021 online:
6 sessions, 1500 students
from 20 countries and 37 institutes

22


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

@O Participants of online PTMC in IMC2022 -y

hands on particle physics
International Particle

Physics Outreach Group . 1
https://indico.cern.ch/e/PTMC
T = .- s ~
% GREE (o} ‘5 .
o . P Mfﬂ,“ g‘ ¥
2
- LY )
~N Y
. BRAZIL R
PTM C 2 O 2 2 online /hybrl d [l PT™™C 2022 participants cmelf { ounAFRr L
. J A A ‘ & ook
6 sessions, 1500 students ‘ | ‘
;’.A

from 22 countries and 37 institutes L W

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 23



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

Participants of hybrid PTMC in IMC2023 -4
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https://indico.cern.ch/e/PTMC

PTMC2023 in person/online/hybrid:
9 sessions

from 22 countries and 38 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 24


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

@O Participants of hybrid PTMC in IMC2024 -0y

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

International Particle
Physics Outreach Group

Statistics of 22 out of 47 Institutes:

Total: 1567 ) e
428 female, 430 male T U Bl e
17 in person, 5 hybrid 2 . a0 e
. 3 r‘“\m o »T‘ .;';_
:22::Agree ‘ 2 { ’_;
" Disagree 1 7 ‘L‘,,,
X ’/:! |
PTMC2023 in person/online/hybrid: = - 3
i ' # . . .
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 25



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

Took it a step further! =

A full week MasterClass school
Inspired by the PTMC format

within the HITRIplus EU funded project

Advanced material
for uni students and up to professionals

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




Heavy lon Therapy Masterclass School Particle Therapy Masterclass
https://indico.cern.ch/e/PTMC

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

Full week course One day activity
The HITM school is aimed at university students, The Particle Therapy MasterClass,
and up to early stage researchers. Is aimed at high-school students (16-18)

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

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

I I I I P ‘| This project has received funding from the European Union’s Horizon 2020
LR research and innovation programme under grant agreement No 101008548

g
Heavy lon Therapy Research Integration
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World-wide reach motivating next generation of SC|entlstS"““"“"’"““”’ =

MASTERCLASSES

hands on particle physics
International Particle

Physics Outreach Group

HITRIplus full week heavy-ion therapy masterclass school International MasterClasses one day activity

:.f”ft l
F N L
.1\’ /\ r"'“
INTERNATIONAL \ ‘.
MASTERCLASSES
International Particle
Physics Outreach Group

S e hands on particle physics

' Information for ] [Hl] Hands on Particle Physics Masterclasses
Heavy lon Therapy Masterclass School e Bl ScHeobuLe 2021

»
v »

W “ 1050 registrants, 3 .
® ' 600 connections o L e
\ #; .\rat any given time | and Principe
-~ ] s h -
= .
) : e .
v ) Ze:g:d

HITRI Power of Networks !

This project has received funding from the European Union’s Horizon 2020
Heavy lon Therapy Research Integration

research and innovation programme under grant agreement No 101008548
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PTMC and HITRIplus school assistants -3

nds on particle physics

International Particle
Physics Outreach Group

PTMC surveys cumulative

Changed your perspective regarding
the job of scientists/physicists

At CERN

At MedAustron ® Agree

i S @ Partly Agree
Disagree

Encouraged you to look for more
information on related subjects

HITRE

Heavy lon Therapy Research Integ




hands on particle physics

O - I
PTMC and HITRIplus school assistants inarentssse

International Particle
Physics Outreach Group

Next one in Thessaloniki
21 October, full day, hybrid

https://indico.cern.clhevent/1431035/

_ HADRON
KL St BESTTR L) THERAPY
ey _JETSe el SYMPOSIUM

| At DKFZ At DKFZ At PATRAS

STATUS AND PERSPECTIVES, PLANS
FOR NEXT GENERATION FACILITIES

J = b\k

Christina Litou

THESSALONIKI

HITR A B 24

Evdokia Viachou

Heavy lon Therapy Research Integ




Main Message: need for fundamental research

To get the fruit you need the tree with

U Attract high-school students to STEM

U Cultivate confidence through the hands-on

U Support female participation
U Create groups of Uni assistants that learn better in order to teach

U Enhance public awareness on benefits from fundamental research

U Prepare future generations aware of importance of fundamental research

a science educated future generation is crucial for shaping the future of any country,
based on rational scientific thinking and decision-making processes

Demonstrate a return to society from investment in fundamental research

Our reward: the enthusiasm and appreciation of the students
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IPPOG Working Group

Outreach of Applications for Society

contribute to making known to general public
the benefits for society from fundamental research




International Particle
Physics Outreach Group

About Resources Activities News Calendar

|©o IPPOG withess stories

Working Group

Outreach of Application for
Society

https://ippog.org/for-ippogers/outreackhapplicatiorsociety

This working group focuses on collecting and making available engaging stories about concrete examples of successful
applications for the benefit of society from (particle) physics and related sciences. Out of a wide range of working
documents and even more ideas, the stories available so far are:

Unraveling Cosmic Mysteries: The collaboration between International Space Station and CERN
Superconductivity — quantum mechanics at work

Medipix detectors, from colour X-ray imaging to education
Muography - Invisible particles help to reveal invisible structures
Searching for hidden cavities inside the Sun pyramid in Mexico

Resently compiled,
Einstein's Relativity in Action — the GPS Navigation System knows it
Positron Emission Tomography: Can crystals used in particle detectors save lives? O utCO m e Of H aC ka‘th O n S

Accelerators to reduce pollution of maritime traffic




IPPOG witnhess stories

IPPOG WG Applications for Society Guidelines for Contributions




