


“Particle Accelerators
From Big Bang
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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).

! In 1946, Robert Wilson proposed to use
protons to treat cancer.

First treatment of pituitary tumours took
place at Berkeley in 1956.

First hospital-based proton treatment
‘ center at Loma Linda (US) in 1990.
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‘@5 HIT carbon-ion facility for cancer therapy

International | Parti
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Treatment rooms
Siemens Medical

First carbon facility in Europe:
HIT in Heidelberg

The HIT gantry:

600 tons
started treating patients in 2009. —
i g/
Followed by MIT in Marburg .menw.o.q:“ﬂ'f “i
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hands on particle physics



lons for
cancer -therapy

forCancer Therapy, Space Research
- 7and Material Science

Workshop Main Topics U | ¥ 4 =

28-30 of August at Great Arsenali y - A b ENLIGHT, CERN
Particle therapy status AT ‘and BJOPHYSICS, GSI
* Centres worldwide Chania: )

» Treatment planning and imaging novel methods

* 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

h

International Advisory Committee Organizing Committee Web Assistants I O N S 2 O 1 7

https://indico.cern.ch/e/ions2017
Archamps, 19 June 2018 6



Public Event, scenario and material

IONS2017 https://indico.cern.ch/e/ions2017

Sunday 27 august at 20:15 11. YF call Christina Kourkoumeli (15”)
a. Christina: research at CERN and education
While people come play animations b. CERN beam for schools; you will have the opportunity of a presentation by
- of event displays (as we had them in the big laptop) Curiosity science team (application for beam, listed 10th)
- videos from CERN and GSI/FAIR c. IPPOG and MasterClasses
- htip://eds.cern.ch/record/2020780 d. Creations
- http://cds.cern.ch/record/1495143 e. Activities in Greece

- tp://eds.cern.ch/record/1228924

12. YF call Astrinos Tsoutsoudakis
- Astrinos: presentation of the activities of the team

Last film before starting:
a. video on CERN: http.//cds.cern.ch/record/986165

Start 13. YF fill in: while the primary aim is to develop the tools (accelerators and detectors) for
2. YF welcome and explaining the basic idea fundamental research purposes, we always try to identify cases of use in everyday life.
3. YFthanks to all locals that helped: list of names and titles Some notable examples are: the web....
4. YF call Kanelos to greet the public Most importantly: the use os such tools in medicine and in particular diagnosis and

therapy of cancer that is the todays theme
5. YF call Kalliopi for singing

12. YF call Manjit (15"):

a. seevideo as an intro: http://cds.cern.ch/record/16117217In=en
b. Manijit: developments for research and their applications for cancer therapy

6. YF call Tasos Liolios (15")
a. Tasos: Fundamental research, CERN, basics of accelerators, LHC program,
discoveries: Higgs, Matter-AntiMatter, Quark-gluon-plasma....

Stress greek contributions c.  Manijit: see video as summary: http://cds.cern.ch/record/2002120
7. YFfill in: CERN is best known for Higgs boson discovery and Nobel price but as Tasos An interactive virtual visit to a hadrotherapy centre:
Liolios said ALICE is using_collisions of lead ions to create and study quark gluon plasma, http://www.cern.nymus3d.nl/maps# (not used)

a primordial type of matter that existed at the early universe after the big bang
14. YF call Kalliopi: singing
8. YF call Kalliopi for singing (to have time to call Despina)
15. YF call Giorgos Dedes (30")

9. YF call Despina Chatzifotiadou, virtual visit at CERN, ALICE control room " ) .
a. Giorgos presentation on details on cancer therapy

- Despina: see video on ALICE
- http.//cds.cern.ch/record/1018975?In=en .
- Despina: about QGP and ALICE via vidyo (< 15”) 16. YF call Kalliopi: singing

17. YF call speakers for questions

18. YF call Kalliopi: last song, flowers !!



for Cancer Therapy, Space Research
and Material Science

Workshop Main Topics
28-30 of August at Great Arsenali

Particle therapy status

* Centres worldwide

» Treatment planning and imaging novel methods

* Challenges, new R&D directions
Space research and dosimetry
Nanotechnology, electronics and material research
Modelling and benchmarking of experiments
Novel accelerators and training

26 - 30

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

Workshop

s ?,‘."E‘gg Location Archamps, France
Venue: European Scientific institute (ESI)
Dates: 19-21 June 2018

Ideas and technologies

for a next-generation facility

for medical research and therapy
with ions

Proposal _
submitted
12 nov 2019

v
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International Advisory Committee Organizing Committee Web Assistants

Ideas and technologies for a next-generation facility
for medical research and therapy with ions

Yiota Foka
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From particle tracking
to Medipix

e High Energy Physics original
development:

— Particle tracking detectors

— Allows counting of single photons in
contrast to traditional charge integrating
devices like film or CCD

e Main properties:
— Fully digital device
— Very high space resolution
— Very fast photon counting

— Good conversion efficiency of low energy
X-rays

Seminar:
https://indico.cern.ch/event/820083/attachme
nts/1861456/3061478/KTSeminarMC.pdf

Credits: Simon Procz, University of
Freiburg



https://indico.cern.ch/event/820083/attachments/1861456/3061478/KTSeminarMC.pdf

From particle tracking to Medipix

Spectroscopic information permits material separation

.
2 N,
.

The water has been partly cut away to reveal the
bone, gold, gadolinium and iodine

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



Taking it to humans
CT image of Phil Butler’s wrist, Uni. Of Canterbu

The world is watching !!

Image viewed over 40 M times on Twitter
Highest number of hits on CERN website since the Higgs announcement




» Spectral CT : true colour x-ray

. J;j"]‘ﬂlv 183/ Btted Tomography is 3D X-rays

@m Rontgen 1895, to CERN technology 2018




Molecular imaging

5t _—
»'  Calcification

Cardiovascular disease causes 7% of EU deaths

Steven Gieseg, Uni. Canterbury




International Particle
Physics Outreach Group

Bringing it to the schools !!

Need for specialized personnel !!
o MO

MASTERCLASSES
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https://indico.cern.ch/event/840212/
Aim: benefits for society from fundamental research

Direct applications for health of instrumentation and methods
developed for fundamental research: accelerators, detectors, software....

Aim: enhance awareness on HT cancer therapy possibilities
From Bethe Bloch ionization for PID to Bragg peak for cancer therapy
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Bragg peaks -
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https://indico.cern.ch/event/840212/

Home ENLIGHT Animations

Posters
Aim Short video presetation of the ENTERVISION project
Materials

Agenda

Instructions
Invitation

Survey

Articles

Photos

Contacts and Teams
Events

Sponsors

1 pt.mc@cern.ch

I o

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

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

KiomE Events

Posters

Aim 15.09.2019 CERN Open Days

Materials 01.10.2019 Open Science Days at Montenegro
Agenda

3.04.2020 Public event at Sarajevo
Instructions

CERN Open Days stand

Invitation

Survey

Articles

Photos

Contacts and Teams

Events

il The CERN Open Days took place on 14th and 15th of September 2019. The ENLIGHT stand presented
animations and the Particle Therapy Masterclass. There were in total four screens. Two of them were
showing ENLIGHT animations, one about the Carbon ions facility and procedure of treatment, and the
B4 ptmc@cern.ch other about a future project that is going to use real time imaging while treating patients. There was also
a thouch screen with an interactive virtual visit to a Carbon ions facility. The demo of the Particle
Therapy Masterclass was shown on a fourth screen at the end of the stand. Two posters were
complementing the stand, one about the Particle Therapy Masterclass and one about collaborative

strategies for meeting the global need for cancer radiation therapy treatment.



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

FROM PHYS|CS!
TO HEALTH ;
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‘@5 Physics for Health

Hadron (proton, ion) Radiation Therapy, HT, is a precise and effective
way to destroy cancer cells sparing healthy tissues.

preferred for children, pregnant women, deep-seated, radio-resistant
tumours

Direct application of different particle properties and ionization loss in matter

Healthy Tissue Tumor Healthy Tissue
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‘@5’ New Particle Therapy MasterClass

|nlemahon aaaaaa

Based on professional open source research and training toolkit
for calculation of dose delivery (treatment planning) : matRad

developed by Heidelberg DKFZ
Be matRad: www.matrad.orq

with photons,
protons, ions

Head and Liver Data
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http://www.matrad.org/

ey PTMC publicity, articles

International Particle
Physics Outreach Group

Articles in web page: ARIES, ENLIGHT, GSI...
Phonebook | Directions | Contact | Se

GSI Helmholtzzentrum fiir Schwerionenforschung GmbH

. PRESS . @WORK

. ABOUT US . RESEARCH/ACCELERATORS . JOBS/CAREER

7]
173

Visitors & Pupils
Job Applicants & Students
Business & Industry

Journalists

Staff & Scientists

GSI Helmholtzzentrum fiir Schwerionenforschung

GSI Helmholtzzentrum fiir Schwerionenforschung operates a unique large-scale accelerator for heavy ions. Researchers
from around the world use this facility for experiments that help them make fascinating discoveries in basic research. In
50 years GSI addition, they continually develop new and impressive applications.

International group of experts presents final report on the FAIR project

The shareholders of FAIR GmbH had decided in 2015 to have the project re-evaluated in the
spring of 2019. The international committee of experts charged of the evaluation has now
presented its final report to the shareholders of FAIR GmbH. In addition to scientific and technical
aspects, the experts also analyzed the currently foreseeable increase in the cost of the project as
well as time delays and in-kind services provided by international partners and other risks,

& More

YEARS

FAIR

The new accelerator facility FAIR is
under construction at GSI. ¢ Leam

T New Masterclass for pupils on particle therapy

In April, a pilot Masterclass on particle therapy took place at GSI and FAIR, as well as at the
Deutsches Krebsforschungszentrum (DKFZ) in Heidelberg and the European research center
CERN in Geneva, Switzerland. School children with an age distribution spanning from 12 to 17
years were invited to immerse in the world of scientists for a day. At the end of the event they
joined a common video conference to share their experiences.

Read more

GSI is member of



International Particle

_ PTMC Conferences, Open Days

Invitation to CONF14, Norway, 27 July 2019
ENLIGHT, Caen, 2019 Open Days: CERN and Montenegro 2019

.
ACCELERATORS FOR HEALTH AND —n

INTERNATIONAL MASTERCLASSES  #RiEs l%

Yiota Foka, for the PTMC Team. GSL Germany

Particle Therapy MasterClass — an accelerator-driven application for heaith
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1-3 April 2020
Sarajevo City Hall

Europe/Sarajevo timezone

Home
Organization

Workshop Poster

The workshop SEEIIST meets Industry will take place 1-3 April 2020 in the Sarajevo City Hall , Bosnia
and Herzegovina. It will be followed by an event for general public SEEIIST meets Sarajevo in the
evening of 3rd of April 2020, also in the Sarajevo City Hall.



Aim of the workshop

- Industry

- Inform the public

- Students, motivate, next generation of scientists for the facility

Outline of Workshop Agenda Proposal
https://indico.cern.ch/event/839930/page/17879-agenda

Wed 1 April 14:00 Industry Worskhop
Thu. 2 April  9:00 Industry Worskhop
Fri 3 April 9:00 Academia

Fri 3 April 18:00 Public Event

Educational Outreach

Mon 30 March Particle Therapy MasterClass in Sarajevo UNSA
Tue 31 March Particle Therapy MasterClass in Tuzla, oncology


https://indico.cern.ch/event/839930/page/17879-agenda
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GERMAN
CANCER RESEARCH CENTER .
IN THE HELMHOLTZ ASSOCIATION

CERN (staff and users)

CERN: tutors

Loc Org: Nikolaos Charitonidis
Alexander Gerbershagen
Evangelia Dimovasili

Elena Benedetto

CERN/ARIES: Maurizio Vretenar, Valerie Brunner
CERN/ENLIGHT: Manjit Dosanjh Petya Georgieva
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Giovanni Porcellana
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CERN: Training Centre: Eric Bonnefoy M-L LECOQ
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Sponsors : Edmond Offermann
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