


Outline

Particle Therapy
* Introductory concepts in Particle Therapy
e Current Status and Future Plans

Next generation facility SEIIST
e SEIIST: South East European Institute for Sustainable Technologies
 HITRIplus EU-funded project

Capacity Building and Information Activities

e Particle Therapy MasterClasses (PTMC); addressing high-school students
 Heavy lon MasterClass (HITMC) school; addressing early stage researchers
* Information events; for scientific/medical communities

e SEEIIST meets Industry; academia-research-industry workshop

Benefits for society from fundamental research
* Applications
* Opportunities for young people




Bapca lovra yia ‘Epguva kail OepaTreia Kapkivou

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 in the 90s

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

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



Bapca lovra yia ‘Epguva kail OepaTreia Kapkivou

Pb-Pb at 5.5 TeV

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

QGP studies medicine
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Particle Accelerators: RS R

From Blg Ba ng T eivar n Bepamneio KAPKIVIKWY OYKWV HE LOVTQ,;
PhyS|(S to yvwotn Kat w¢ “adpovikn” Bepamneia kapkivou

| Hadron Therapy‘ )

HE TIPWTOVLA N LOvVTa AvOpoaKa

NMw¢ pmopouv va xpnotponotnbouv

, Amaldi cwpoatidia yio Oeparmneia KAPKLVOU;




Mpwtn Gepaneux KO PKLVIKOU OYKOU GE KEVTPO EPEVVWV PUGLKNAC

1932 - E. Lawrence
First cyclotron

To 1946, o Robert Wilson ntpotewve tnv xprion
NPWTOVIiWV yla Ospaneia KopKivou.

1-3 n 5“11?}‘)

To 1954, n npwtn Bepareia KAPKLVIKOU GYKOU
oto Berkeley.

i —

1954 — Berkeley treats
the first patient

PERCENTAGE DEPTH DOSE

Berkeley cyclotron
Nobel Prize 1939




A1 TnV OUuOoIKN oTnv laTtpikni
ATO TA KEVTPO EPEVVWV PUGLKAG OTLC KALVLKEC

1993- Loma Linda 1994 —- HIMAC 1997 - GSI
USA (proton) Japan (carbon) Germany (carbon)

First dedicated clinical
facility



AOPOVIKN BEpATTEIO KAPKIVIKWYV OYKWV

Bragg Peak: dpoptiopeva cwpatidla anobeTovv evepyela o€
OUVKEKPLUEVO Baboc, avaloya LE TNV evEpPyELa TNC SECUNG
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Xpnon €mITaYUVTWV oTnVv ASpoVIKn BepaTtreia

Particles can penetrate in depth
(different from lasers!).

Particle beams, are used.in medical and indusirial applications,

A «beam» of accelerated particles is like a small “knife” penetrating into the matter

A particle beam can
deliver.energy to a
very precisely defined
area, interacting with,
the glectrons and with,

the nucleus.

80 120
depth in water (mm)

e.g. to cure cancer, delivering their gnergy. at a well-defined depth inside the body (Bragg peak)

Accelerators: can precisely deliver energy




AOPOVIKN BEpATTEIO KAPKIVIKWYV OYKWV
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Bapca lovra yia Oepatreia Kapkivou oto GSI

Raster scanning Method
Haberer et al., NIM A , 1993

scanning of focussed ion beams in fast dipole magnets
active variation of the energy, focus and intensity in the accelerator and beam lines

Edbapnoocdnke ota kéEvrpa Oepameiog tov HIT kat MIT tn¢ Mleppaviac



AfOPEC CWHATIOIWY VIO KATAOTPOPN KUTTAPWYV

Katavowvtac Tic tdLotnTteC Twv cwuatidiwv

Kol padaivovtac mwe vo ToL EMTOXUVOULE

KOlL VOl TOL KATEVOUVOULE OE CUYKEKPLULEVO GTOXO,
YEVVAONKE n WO€a va Ta XPNOLHLOTIOLCGOUME

yLOL VO KOTOLOTPEYP OUE KAPKLVLKOL KUTTAPOL

v Hyarogen
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© Carbon
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A£OHEC CWHATIOIWY VIO KATAOTPOPN KUTTAPWYV

NMpwrTt€iveg yia emdiopOwon
O1TA0OTAOCI10 VIO OEPATTEIO KAPKIVIKWY OYKWV O& MIKPOOKOTTIO

Froton Paam M- v Dearn

DNA pwTovia TTPWTOVIA  10VTA avOpaKa

2TOXEUOVTOG TOV 2TOXO KOl NOVO TO 2T1OXO !

ZT(')XO C. proton
KATAOTPOYPI KAPKIVIKWY KUTTAPWYV @
MONOQ !l



ATTOTEAECUATIKOTNTA IOVTWYV AVOpaKO

Radiotherapy of Skull Base Chordomas

S5y-local control probability (%)

Motivation: Dose Response Relationship Double-strand breaks (not reparable)
1 @ Romero 1993 (3) n=18, 1.5-2 CGE/Fx ‘/3)( more damage (RBE)
1003 8 ZDZ:::%Z‘(%;::%C:ZE::FGXEM % \/ ff t. 1 h I -
Y oo 09 nma7n s2cc o, ¥ effective in hypoxic (oxygen
95 Hi-fleorstuppnd s il bl depleted) “radioresistant” tumours
{ @ Hug 1999 (5) n=33/1.8 CGE/Fx
it R s Protons
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D. Schulz-Ertner, IJROBP 2007

Heidelberg University Hospital | Heidelberg lon beam Therapy Center | Prof. Dr. Dr. Jirgen Debus HD )




Padi10-avOeKTIKOI OYKOI

AnoteAeopatikoTnTA
LOVTWV avOpoaka
HE padLO-OVOEKTLKOUC OYKOUC

Carbon ions

Radiotherapy of Skull Base Chordomas —
Motivation: Dose Response Relationship

Romero 1993 (3): n=18, 1.5-2 CGE/Fx
Zorlu 2000 (31): n=18, 2 CGE/Fx
Debus 2000 (25); n=37/1.8-2 CGE/Fx

100 -
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A Castro 1994 (26): n=53/2 CGE/Fx

B Munzenrider 1999 (6). n=169/1.8-1,92 CGE/Fx
O Terahara 1999 (30). n=115/1.8-1.92 CGE/Fx
@ Hug 1999 (5): n=33/1.8 CGE/Fx
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Heldelberg University Hospital | Heidelberg lon beam Therapy Center | Prof. r. Dr. Jirgen Debus

Kleim ef ol Rodiation Dncofogy (2017 12:208
DeH 107 1BES 1300 4-01 702350

Overcoming hypoxia-induced tumor

radioresistance in non-small cell lung

cancer by targeting DNA-dependent

protein kinase in combination with carbon

ion irradiation

. EREET 1234 S )
Carmen Kleln . Ivana Dokic =", Andrea Mairand ", Stewan Mein -
Thamas Habeseds” Oliver Jaket”. Astrcd Fimmemnmann’, Frank Zenke” Andree Blauka

and Amir Abdogahi' 45

Oxygen effect after photon and carbon ion irradiation
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Radiation Oncology

Jilrgan Debus

Normoxia (21 % 0,) b

DNAPKI further augments efficient eradication of
hypoxic tumor cells by carbon ion



‘Epeuva pg di1agpopa €idn 10VTwv

Ano £pguva LE TTPOCOMOLWOELC

uéxpt kaw tnv ebappoyn epanciac us He Rationale for 4He-beam therapy: scattering
oto Kevtpo HIT tn¢ XaideABEpync
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AtroteAéopaTa OepaTtreiag oto GSI

Chondrosarcoma discovered and surgically

removed in 2003
Recurring tumor in 2007 at age 8

Treated in GSI Cave M with carbon ions

Local control of tumor for 10 years and counting ‘ | ‘ . I
Under regular supervision in Heidelberg o
2017 - preparing to enroll in informatics

No longterm side effects

http://www.deutsche-uniklinika.de/themen-die-
bewegen/hinter-den-kulissen-patienten-
erzaehlen/chondrosarkom/

MNoocooto emituyiog

local control probability
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2uvexela Epeguvac via Ogpatreia Kapkivou oto GSI

GSI dwpartio Bepamneioc ocnpuepa GSI, pioneering heavy-ion cancer therapy in the 90s

) - e
- "

GSI therapy room taday

.1'(

‘Epeuva ya tnv Bepareio KlvoUpeVwY
OPYAVWV, TIVEUHOVWV KATT



T1 UTTAPXEI TTIOCW OTTO TOUG TOIXOUC?

"—E""—’: Behind the wIIs: |

i _GSI therapy room

~ Photo: J. Mai / GSI Helmholtzzentrum fiir Schwerionenforschung

GS| dwpatio Oeparneiag:
niow amno Tou¢ Toixoug



Bapca lovra yia Ogpatreia Kapkivou
o010 HIT TTAVETTIOTNUIOKO VOOOKOMEIO TNS XaI10eABEPYNS

Treatment
rooms Siemens

, , , , Medical
To mpwTto KEVTPOU Bepaneiac LOVIWY

otnv Evpwnn: To HIT otnv Heidelberg ’

=ekivnoe tnv Bepancia acBevwv to 2009. |

AkoAouBnoe to MIT oto Marburg @ e, i
k ‘ e



2XEOIOOMOG OepATTEING
matRad Treatment Planning: emoyyeApatiko open source AOYLOMLKO,

yla TOV UTTOAOYLOMO KaTavoung the doong (oxedraopou nAavwyv Beparneiac)
AvamntuxOnke otnv XaideABEpyn amo to DKFZ, Feppaviko KEVIPO EPEUVAC VLA TOV KOPKIVO

Lo EPEUVAL KAL ETUUOPPWON XPNOLUOTIOLOVTOC GWTOVLA, TIPWTOVLA KAL LOVTO.  matRad: www.matrad.org

= Tooo0 R e W

Rad

A

=
=
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=
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=


http://www.matrad.org/

ATTAITAOCEIG KOI TTOPAMETPOI TWV IATPIKWY ETTITAXUVTWV

Accelerator Requirements for Scanning

Example: beam parameters Heidelberg lon Therapy (HIT)

ions protons and carbon (3 ion sources);
pre-clinical: helium, research: oxygen (from carbon source)

intensity 2 x 10%/s to 8 x 107/s for carbon
8 x 107/s to 4 x 108/s for protons
10 steps; maximum extraction time 5 s
Increase needed ~ 5x (FLASH not understood today)

energy 88-430 MeV/u for carbon
50-221 MeV/u for protons
255 steps, 1-1.5 mm spacing, 2-30 cm range in water

focus 3.5-13 mm FWHM
11-33 mm FWHM
4 steps

— a total of 3 x 10 x 255 x 40 = 30600 settings per treatment room!
HIT '

Universitatsklinikum Heidelberg | April 2019 | Prof. Dr. Thomas Haberer




2UYKPIOT @WTOVIWYV JE 1I0VTa AvBpaKa




2UYKPIOoN GWTOVIWYV ME 1IO0VTAO AvBpaKa

Particle therapy: dose advantage in more patients

miZio

PELVIS

holtzzentrum fiir Schwerionenforschung GmbH Courtesy of Marco Schwarz, TIFPA, Trento




AIQQOPETIKOI ETTITAXUVTEG YIA OINPOPETIKA CWHATIOIN
HIT, Nepuavia

lons deliver more energy to the tissues but need more

energy to enter the body - higher energy accelerator,

factor 2.8 in diameter with respect to protons
courtesy IBA

Conventional x-ray
Radiotherapy

Synchrotron, heavy ions
~5,000 m?
~200 M€

Cyclotron, protons
~500 m?
~40 M€

A synchrotron is a “hollow cyclotron”:
Because higher energies need larger
particle orbits, in the synchrotron a

time-varying magnetic field covers only
|i> ‘ the external part.
\> ST Y I. {.-'. _" - : - »

Linac, X-rays
~50 m?
~5 M€

Photon (X-ray) Proton Carbon ion

no mass mass: 1 Mo mass: 12 my Wikimedia commons




Kévrpa Adpovikng OepaTtreiag

Evpwrnaikd kEvtpa adpovikng Ospaneiag (2018)

S
[Data from www.ptcog.ch] ‘
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e P-rentrES
40000 20

20000

10

1950 1960 1970 1980 1990 2000 2010 2020

Hadron therapy is an advanced niche in cancer therapy:
22,000 patients/year (2018) treated with particle beams against 25,000,000 patients/year with conventional RT.



TEooEPa KEVTPA CWHATIOINKNG BepaTTeiag BapEwy
IOVTWYV Yia BgpaTtreia Kapkivou otnv EupwTrn

MedAustron, AuoTpia

LRl CNAO, ITaia

HIT, Nepuavia

o MIT, ["'eppavia



Maykoouia KEvipa Bapewv LOVTIWV yia Oepaneia KapKivou

ey MIT (2015)
' % MedAustron-. )
alil 5'-&.- gy el T
(2009) | Os 2k oo
CNAD— L ‘ -' ﬁ Gansu e (2018), NE
(2012) T . (2”"9 (2019 —° (1994)
SPHIC i ROCK
(2.?72, 2 AQ IMAT Sl
(2013) HIBMC
0 "" (2002)
> 90 proton centers not shown, ~35 in the US T %

1 carbon center in the US in planning stage



The accelerator»sttem (|on SOurce, injector,

particle ac{cﬁ%ﬁtor beam lines, gantry)
represeﬁt more than 75% of the constru

anﬂ cp‘e'ra“IIOn costs of the faciljty

.\\

i




readMore

Treatment Rooms




Colhder of 'are Hadrons'

CMS Experiment Bl 20U, CERN

Design Energy:. -
14 TeV (pp) ey o |
1150 Tey (PbPb)
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Mola givai
TO OPEAN;

H texvoloyia emitayuvviwv
XPNOLUOTIOLELTOL YLa EpEUVA

Ko yia Oepamneia kopkivou

Katvotopeg texvoAoyieg
Tou avanticoovTol

ylo tat LEAAOVTLKA OXESLL

tou CE RN il E3 ‘J,',.: i ,,': = ':‘_:I 2 LHC 2/—*\"{.

nén Bpiokouv epapuoyEg

“EWITAXUVTEG VIO TNV UYEiQ -



ETITaXuvTéC Via TNV uyEia

Ano tnv Baocikn Epevva...




O@eAn ard R&D semiTayuvTtwy via Tnv Koivwvia

The Hospital of Lausanne, CHUYV,

has secured funding for the construction of
a prototype FLASH radiotherapy facility
based on technology developed for the
future proposed CLIC project of CERN.

/8 _ T —— i |3
FLASH radiotherapy: very fast delivery g'l-_'lc F;Zé'&i;d ‘;aViW prototype (12
(high dose-rate <0.5s) of very large dose Z, m

Particle accelerator technology made huge progress in the last 20 years, towards more compact and performant
accelerator designs.

We can today explore new accelerator designs profiting of the latest advances in accelerator technologies.




Next lon Medical Machine Study, NIMMS, at CERN

Establishment of NIMMS, the

Next lon Medical Machine Study at CERN (2018):

- Building on the experience of the PIMMS (proton-ion medical machine study) of 1996/2000;

- Federating a large number of partners to develop designs and technologies for next-generation ion

therapy; .
- Partners can use the NIMMS technologies to assemble their own optimized facility. nimms
International partners collaborating with NIMMS:
Basic requirements of the next generation Q SEEIST (South East European International Institute for Sustainable
. Technologies)
cancer therapy accelerator: 0 TeRA Foiation (taly)
 Operation with multiple ions: protons, helium, carbon, g ?NSF“\(]G(;R?W)
oxygen, etc. for therapy and research. O CIEMAT (Spain)
] ] O Cockcroft Institute (UK)
J Lower cost and dimensions, compared to present; O University of Manchester (UK)
. . . , , 0O CNAO (ltaly)
[ Faster dose delivery with higher beam intensity and new Q imperial College (UK
delivery schemes (FLASH) 0O MedAustron (Austria)
O U. Melbourne (Australia)
1 A gantry device to precisely deliver the dose to the O ESS-Bilbao (Spain)
tumour O Riga Technical University (Latvia)
) O Sarajevo University (Bosnia &H.)




Main research lines for future ion therapy

1. Small synchrotron accelerators (rings)

et Fa wE ‘ y |

# : __.'_.- __.r.r:r::rrm!'n] . : ? I'LH-":.; “va.'\hh" ':'|'-'-T-../J. I

1 ; =g o, A e = |

1- J L =k S P S
L ™ =]

Reduced dimensions with
improved performance
(injection, extraction)

High magnetic fields to bend
particles on small orbits

Precise beam delivery on
multiple angles

36



MeAAOVTIKO ZXEDIO

SEEIIST

South East Europe International Institute
for Sustainable Technologies



EMOMEVN YEVLA EYKATOOTACEWYV YLa EPEUVA KoL Oepameia
B s for KA PKLVLIKWV OYKWV HE OEOHEC LOVTWV

SOUTH-EAST EUROPE
INTERNATIONAL INSTITUTE FOR

SUSTAINABLE TECHNOLOGIES
(SEENIST)

>  SEEIIST (South East Europe International Institute for Sustainable
Technologies): a new international partnership aiming at the
construction of a new Research Infrastructure for cancer research
and therapy in South East Europe (10 member countries).

>  SEEIIST is supported by the European Commission, to develop the
facility design in collaboration with CERN and other partners.

> Goals are to develop a new advanced design and to build
international cooperation and scientific capacity in a region that will
join EU but is less developped and still divided, in the line of “science
for peace”.

MpoTaon yia KEVTPO £PEUVAG KOl BEPATTEING KAPKIVIKWY OYKWYV HE OECHES 1IOVTWY OoTA BaAkavia



EMOMEVN VEVLA EYKOTAOTACEWV YLOL EPpEUVA Kol Oeparmeia

B2 B KOPKLVIKWV OYKWV UE OECHUEC LOVTWV
INTERNATIONAL INSTITUTE FOR first financial support of the European Commission (DG RTD)

SUSTAINABLE TECHNOLOGIES

d the EU funded HITRIpl
e and the unde us

for state-of-the-art particle accelerator design and related technology

inis Architects ‘


https://ec.europa.eu/knowledge4policy/organisation/dg-rtd-dg-research-innovation_en
https://www.hitriplus.eu/
https://www.hitriplus.eu/

EMOMEVN YEVLA EYKATOOTACEWV YLOL EPEUVA Kol Ospareia
KA PKLVLKWV OYKWV UE OEOHUEC LOVIWV

Intensive design work in 2019/20 in collaboration between CERN and SEEIIST, with the contribution of NIMMS partners and of

the main European ion therapy centres has led to successful EU funded projects

A. Innovative SEEIIST features:

1. Optimised for 50% research and 50% ) ———
patient treatment (~400 patients/year);

( =X
2. Providing 20 times higher beam intensity NN 2 < N
for carbon ions than present facilities; e

3. Equipped with flexible extraction for , : x " “
operation in FLASH mode; | -

4. Equipped with dual mode linear injector L- /! iy
capable of producing radioisotopes for — -

cancer imaging and therapy. S —

B. Advanced SEEIIST features (common to other advanced facilities): “"u""'h

1. Operation with multiple ions: protons, Helium, Carbon, Oxygen, Argon; P <f

2. Multiple energy extraction for faster treatment; = &
A Digal

3. Equipped with a compact superconducting gantry of novel design.

— :
|
J

C. Conservative SEEIIST feature:

The synchrotron adopts the
well-established PIMMS design
(known and available
components, flexible layout for
research);

D. Specific SEEIIST features:

1. Environmental strategy:
minimise energy
consumption, strategy for
energy generation;

2. Conceived as a multiple-hub
facility, to federate partners
in different countries.

40



EMOMEVN YEVLA EYKATOOTACEWV YLOL EPEUVA Kol Ospareia

KOLPKLVLKWYV OYKWV HE OECUEC LOVTWV
Intensive design work in 2019/20 in collaboration between CERN and SEEIIST, with the contribution of NIMMS partners and of
the main European ion therapy centres has led to successful EU funded projects

Gantry at SEEIIST Beam Pelvery

frpetimens

B. Advanced SEEIIST features (common to other advanced facilities):

1. Operation with multiple ions: protons, Helium, Carbon, Oxygen, Argon;

2. Multiple energy extraction for faster treatment;
3. Equipped with a compact superconducting gantry of novel design.

41



EMOMEVN YEVLA EYKATOOTACEWV YLOL EPEUVA Kol Ospareia
KA PKLVLKWV OYKWV UE OEOHUEC LOVIWV

Mo va peylotomotnBouv ta opeAn, To SEEIST oxedialetal we pa eykataotaon pe KopBoucg og dLadopec XWPEC

‘ i g . ’ ‘ u"“:::"" ) o' . v P> - 1
e e ° B o - -
' Materials Science
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Digital Animals

Sustainable
| Green Energy

' Imaging



EMOMEVN YEVLA EYKATOOTACEWYV YLO EPEVVA Kol Oepameia

Baslc concepts for a

SOUTH-EAST EUROPE
INTERNATIONAL INSTITUTE FOR
SUSTAINABLE TECHNOLOGIES
(SEENST)

KA PKLVLIKWV OYKWV HE OEOHEC LOVTWV

South East European

SEEIIST meetings in Thessaloniki

International Institute
for Sustainable Technologies

4.6 Apr 2022
Venue: Helexp

FanpaAT e (e

Overview
Venue

Agenda
Timetable
Program
Material for Working
Groups

Practical Information
Accomodation
City of Thessalonik|

Excursion and Places of
Interest

Hotels & Restaurants
Maps
Visa Information

COVID-19 Information
Instructions for Indico
Registration Form
Registrants List

SEELNIST Online
Information Event,
6/11/2020

Particie Therapy Online
Information Event,
06/04/2022

Artictes and Photos

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

The maln scientific goal of SEENST Is the realisation of a “Facility for Tumour Hadron Therapy and
Biomedical Resoarch”, Such a Regional Center of Scientific Excellence will strengthen local scientific
expertise far future projects and the development of a sustainable economy and social cohesion, The
facility is expected to stimulate the development of complementary technologies, such as the use of
alternative energy sources or the development of advanced digital systems, and to trigger spin-offs. To
maximise benefits itis planned as a regionally distributed facility with hubs in different countries
offering numerous opportunities for technology transfer and benefits to South-East European industry
a5 well as international cooperation opportunities

The SEENST project has entered the Design Phase thanks to the first financial support of the European
Commission (DG RTD) and the EU funded HITRIpius project, where state-of-the-art particle accelerator
design |s developed In collaboration with the main European research centres CERN and GSI-FAIR

The SEENST meetings in Thessaloniki will be in hybrid mode, preferably in person and will include the

« Open Steering Committee Meeting
« Closed Steering Committee Meeting

« Legal Framework Working Group Meeting
« Site Selection Working Group Meeting

- “. f— - -

https://indico.cern.ch/event/1103276/page/25
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https://m.youtube.com/watch?v=JaNQAWDLWz0&feature=youtu.be

ABOUT THE PROJECT TRANSNATIONAL ACCESS CONSORTIUM INTERNAL PLATFORM INDUSTRY TRAININGS & EVENTS I I IT R I p | u S P r Oj e Ct

https://www.hitriplus.eu/

EU-funded project ,
EUKOLLPLEC

yla EMOTNHOVLKN avamtuén
KOlL KOTAPTLON
OE OXETLKOUC TOMELC

blits

ABOUT THE PRORCT o TRANSMATIONAL ACCESS CONSOUTIUM INTERMAL ICATFORN INDUSTHY TRAWIMGS & EVENTS  CAMZERS M\'ﬂl

Heavy lon Therapy Research Integration

Clinical and Research programmes

/ Clinical Access Researth Access

Apply now ff

5 Praject objectives

To Inteqrate
Te Coordinate
To Develop




HITRIplus ZToYo0I

Main aims:
(a) transnational access,
(b) new developments for the future SEEIIST facility
and upgrades of the existing 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 NMpocBaon: 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. hitri|us_eu

new clinical procedures and new medical devices.

Big opportunity for SEEIIST Members!

CNAO 12 80 92
GSI : 296 296
UKHDIT 10 7 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/

HITRIplus ZxoAgia

ABDUTTHE PROJEET o MILIS W  E WTDEMAL PLATTOSS NOUSTAY & TRAMSSSS A CVENTS  CRACTRY

https://indico.cern.ch/event/1019104/

Heavy lon Therapy
MasterClass School

Heavy lon Therapy Masterclass School

In addition, 2 more schools are foreseen, 4-8 July 2022  |gatart=hltLE
and in 2023. @ e @Sarajevo-Online
https://www.hitriplus.eu/event-calendar/ th2021/0517 Ois00
Join the Add to
event Calendar

In order to facilitate sustainability and
spreading to the max the acquired knowledge
they all foresee “Train the Trainer” sessions:
train tutors that could perform First event of HITRIplus Project
back at their home institutes

the Particle Therapy MasterClasses

that are one-day events addressing high-school
students.

Heavy lon Therapy Masterclass School
in HITRIplus “Education and Training”
addressing university students and up to
early stage researchers and practitioners



Heavy lon Therapy Masterclass School Particle Therapy Masterclass
https://indico.cern.ch/event/840212/

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

One day activity

Full week course
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)

Interesting career paths in emerging fields where often 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.



Virtual Therapy Centre

Heavy lon Therapy Masterclass School

Treatment Planning and all it entails to deliver the beam to the target
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ENLIGHT

multidisciplinary facets of heavy- ion therapy greatly appreciated: to have the full image
what happens from the beginning to the end




PTMC: Typical MasterClass Day Agenda

Scientists for a day !!

Adapted online/zoom due to covid

Every year, mid-February to mid-April
school-children (15-19 year old)
are invited at/by an institute of their area.

LOCAL TIME:

2-5 institutes per day performing
the same programme

ACTIVITY

8:30- 9:00

9:00 - 10:00
10:30-11:30
12:00-13:00
13:00 - 15:00
15:00 - 16:00
16:00-17:00

Registration and Welcome
Introductory lectures

Visit of a lab or experiment
Lunch

Hands-on session

Discuss results locally
Common Video Conference

Local: Morning Presentat

lons Local: Afternoon Hands-on
\ \ J K . ’




Xapoaktnplotika Ztoweia HITM ZxoAegiov

Heavy lon Therapy Masterclass School

“Original” format: appreciated by participants Highlight:
inspired by Particle Therapy MasterClasses Hands-on sessions, “do it yourself” guided by experts,
with real data and professional tools and methods

Pedagogical elements facilitating learning

- Lectures in the morning
- Hands-on in the afternoon
- Students’ presentations and discussions of their results with experts
- Virtual visits to existing therapy centres guided by their experts,
supported by web-cam or videos
- Every day started with videos while participants were connecting
to give them a visual impression and help them relate what they would listen
- Every day ended with social events, to provide opportunities for networking and entertainment
- Last day dedicated to “future developments” just before the “Careers Fair” in the evening
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2xeSLAOMOU Oepameiog

Heavy lon Therapy Masterclass School

Home

Hands-on: based on professional open source treatment planning toolkit
matRad, developed by Heidelberg DKFZ for research and training www.matrad.org

Organizers and Sponsors

Objectives and Scientific
Programme

Poster School

Poster Social Events

180 participants delivered
matRad hands-on results

Agenda
L Timetable

Registration Fees and
Instructions

Registration Form

Out of 238 certificate requests,
158 eligible

having delivered hands-on
and sufficient attendance

Participant List

Presentations Instructions

I MatRad Instructions I !

Zoom Instructions
Photos Gallery

Connection Instructions

mathad -an open-source toolkit for Hands-on matRad Treatment Planning

=] hitm.adm@cern.ch dose calculation and optimization



http://www.matrad.org)/

PTMC rmAotika teot to 2019

* MpwrTo TOomIKS TEOT: GSI, 71" PeBpouapiou 2019
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CERN, DKFZ, GSI
@eTIKA avadpaon aTrd Toug NaBnTEC

EANMIAA KAI KINHTPO I'A ZYNEIZ®OPA
2THN MAXH KATA TOY KAPKINOY

Evraxtnke oto Tpdypappa International MasterClasses IMC: https://physicsmasterclasses.org



Virtual visits and video-conferences

Virtual visits during video-conference: GSI research institute, CNAO, MedAustron therapy centers

GSI| moderators CNAO moderator medAustron moder.

D |

Christian Graeff g}

L qp -
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it is the heart of the cancer

——

P AT .
SL te'perché’esse effettuino 1« primiigiri all'interno del sincrotrone
che ha un diametro di 25 metri ed una circonferenza®di 80 metri.




HITM school Opening Session

Heavy lon Therapy Masterclass School

Uni of Benha, Egypt: Integrate the school into the Uni curriculum, presence of rector
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Diversity
and sharing know-how




HITMC school Social Events Networking

17th May - 21st May 2021 [RSRRURIS.
Evehing Socials

HITRI From 1800 .;:':; | SpatialChat : 60 participants on Friday till 21:30

—

Meeting the other attendees with drinks!
Speaker: Manjit discussing the ENLIGHT network

Dress Code: Smart Casual

MON Introductory Drinks The Hosting team @ Social Events:

Language Cafe

Learn other languoges & tultures!
Speaker: Mimosa - ion treatment for beginners
Dress Code: Traditional

Amar Kapié Aristeidis Mamaras Damir Skrijelj Rebecca Taylor
Tours, Games & Disco PhD student MSc student MSc student PhD student
Share music tastes & play gomes & quizzes EPFL/CERN AUTh/CERN UNSA/DKFZ ICL/CERN

Dress Code: Impress Us.
Every evening 18:00-19:00 CET 8 moderators on various topics

Career Fair

Discussion with experts on career paths From Networklng’ to the Career Fair
Speakers: CERN, GSI, CNAO, DKFZ & Cosylab
Dress Code: Formal Attire Themes and Dress Code




Gender equality
and students presentations

Heavy lon Therapy Masterclass School

Statistics Timetable: https://indico.cern.ch/event/1024183/

Out of a total of 36 speakers, 18 female
Plus 25 students’ presentations

Microscopic simulation

—p— . T ot rery — ‘o T ry 1
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N
@ Aristeidis Mamaras (Host) PTMC Quiz!
. » ]
@ bana opi (Co-host) : ‘o :

5
@ Amar Kapic {Co-haost) michele f\avv
coluce - 3|
@ Damir Skrijelj (Co-host) - ‘ stella o _‘
Tl e -

Foutol T 3

.9' Hans-Peter Wieser {Co-host)

mariusz sapinski (Co-host) 7 7 Fehima

0 WEBCAST (Co-host)




HITRL

Heavy lon Therapy Masterclass School

Northern Europe:

61 participants

E

Western Europe:

124 participants

- q Easthern Europe:

79 participants

Expanding in Europe
and beyond

European countries:

» 495 partipants
Non-European countries:

Southern Europe:

231 participants

» 470 participants




Expanding in Europe
and beyond

Heavy lon Therapy Masterclass School

-mmmm
America America

Number of participants Number of

participant 436

S

North America South Aomenca Australia
3% 2% 0%

Africa
7%
India, Egypt, Australia

Cameroon, Thailand, Iran, USA, Jordan, Nigeria, Ghana
Azerbajan, Singapore, South Africa, Malaysia,

Colombia, Mexico

Asia
23%

Europe
65%



Heavy lon Therapy | 17-22 may 2021
MasterClass School Online Course

The program is Intended for the students of the following disciplines Medical Physics, Physics, Radiotherapy,
Radiology, Bicengineering and Imaging and Radictherapy Techniques and earty stage researchers.

In collaboration with

B e 2 R ) I e 2 [
Y B R 5 [ ] e

Heavy lon Therapy Masterclass School

i) &) Seus Onine
o “"“ https://indico.cern.ch/e/HeavylonTherapyMasterClass
é 3

Demonstrates potential of young generation
Recordings and presentations

IMAGING & RAINOTHERAPY

N e available in the timetable Total: 1050 participants
S Od S e Breakdown of participants
ot o0l ey DA un aciies Statistics
o “Il’;c'l‘cntlllc Assistants Total. 35 5 h > 36 |eCturerS
: "wam:"m : 3 e - Lectures: 18 h 222 young researchers

234 PhD students
197 Master students
276 Undergraduate sudents

SIGN.UP. HE FIR! Y.ION THERAP) RS - Hands-on 7.5 h
Roglmtlon link: hnos.lllndko.cem ch/elHelMon'lhenvaamfoss R
Registration deadiine: 15 May 2021 . - Students sessions: 5 h

HITRI o [ e - Social Events: 5 h

Moawvy bon Thersoy Fasearch ana&m

YV V. VYV V



https://mmm.cern.ch/owa/redir.aspx?C=Rq4v0eoIOjN05MQOLeA-sJEbF9y_mK0NHc9P33KvoMYwH1Q_5RfZCA..&URL=https://indico.cern.ch/e/HeavyIonTherapyMasterClass

Participants of online PTMC in IMC2021

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

PTMC2021 online:
more than 1500 students participated
from 20 countries and 37 institutes during 6 sessions

62


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

Participants of online PTMC in IMC2022

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

I‘:ﬁ& G:ﬂ-‘.l}ﬁ -
uuuuuu L = “:_H J;*?
PTMC2022 online: I EIEER e fod
more than 1500 students participated #
'EI'.-

from 22 countries and 37 institutes during 6 sessions online and in-person participation

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

el
.a_‘ i

AUSTRALIA 1

Crplyd with rropchard red
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https://indico.cern.ch/event/840212/

PTMC Iin Greece

PTMC2021 online: through Library of Veroia PTMC2022 online: more than 150 participants for hands-on

Total of 366 live views AUTH uni, Dimokritos research centre, Papageorgiou Hospital, Technopolis.

from at least 20 major regions of Greece Publicity: Library of Veroia extended networks and national press
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: « International Particle Therapy MasterClass AUTH TUTORS
nagpa 5 ’ 9 April 2022 MNavaywwtng Katlavng,
o Aptlotetdng NikoAadng,
B | BaolAela Pemakn,
e SvRtview «EmoTipovec yia pla nu E}\sueepta lwoavvidou
W o PTMC 2022
N ‘ SadikTuako Masterclass yia padnTeg Aukeiou and Toug EPEVVNTES TOV
Registration -~
y CERN kat GSI

Participant List
o e Mv Maps ; 1 0
Gocgle My Maps yla mn xpnon Tng PuoLknic EMNLOTANNG Mavw otnv laTplkn Gepaneia
PTMC maln page ' i ) '

9 AnptAiov 2022 |
e P ress Re | ease p u bl IS h ed In natlon'WIde med 1a =S T Ta epevvntikd kEvipa CERN kat GSI, to AptototéAeto Mavenotniplo Oecoalovikng, To EpELVATIKG
. =B ) kévipo AHMOKPITOZ kat to Mevikd Noookopeio Nanayewpyiov O@eaoalovikng pe tnv unootipién
*Post on Facebook resonated with 3,600 PEOP le =)' prsmEaget. o Tou Veria TechLab g Anpootag Kevrpikig BiAwBikng tng Bépotag, kat tng MNepipépeiag
.An nounceme nt Viewed 941 ti mes on we bS |te ] amamamas@physics.aul Kevtpiknc Makeboviag napouoiafouy 1o Zapparo 9 Anpihiov 2022, £va povadiko Mastercla.sssr!fk

hands on particle physics



PTMC in SEE countries

Use PTMC to support capacity building in SEE
Promotion through the SEEIIST PR team

Almost all SEEIIST members in PTMC2021
and more in PTMC2022

MASTERCLASS
In Particle Therapy

Focusing on the treatment of
cancer tumours with charged particles




PTMC in SEE countries

Use PTMC to support capacity building in SEE
Promotion through the SEEIIST PR team

Almost all SEEIIST members in PTMC2021
and more in PTMC2022

Aims:
- establish (national) networks

- Involve host institutes, medical communities....

- complement current bottom-up with top-down approach

Involving relevant education/science ministries/channels MASTE RC LASS

- international event: In Particle Therapy
bring in contact students around the world,

Focusing on the treatment of

hlghllght beneflts Of |nternat|0na| COIlaborat|OnS  a e cancer tumours with Charged parﬂc[es




Aims and expectations

» Attract high-school students to physics/STEM

» Cultivate confidence through the hands-on (I can do it !)

» Handle prejudices, Support female students
» Create groups of Uni assistants/tutors that learn better in order to teach

» Enhance awareness of public, Demonstrate a return to society from fundamental research

» Prepare future generations aware of importance of fundamental research and its applications
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Online Scientific Info Event on Particle Therapy

Information event for scientific/medical communities in Greece: https://indico.cern.ch/event/1138945/

6 April 2022
Under the auspices of AUTH

Speakers:

DKFZ German Cancer Research Center
CNAO therapy centre

GSI, CERN, IAEA

and AUTH

Introductory info event

6 November 2020
https://indico.cern.ch/event/968289/

Presentations and
recordings available

Perspectives for cancer tumour research and therapy with ions

£ Wednesday 6 Apr 2022, 16:00 — 19:30 Europe/Athens

Q@ Online

Description  The aim is to present and inform the scientific and medical communities in Greece, about the status and resent progress in cancer turmour therapy

Videoconference

Registration : ;
9 & Vouare registered for this evert check detalls

16:00 [ERER
16:25 [RRTET

16:50 [ERPAL

EEEEN - 17:35

LU — 18:00

using ions, further potential and opportunities of this method, as well as future perspectives, including capacity building.

This event follows a focus meeting, 4-6 April, dedicated to the initiative proposing “A Facility for Tumour Therapy and Biomedical Research in South
East Europe” pursued by the “South East Europe International Institute for Sustainable Technologies” opening up possibilities for innovative
scientific research and patient treatment.

B PTinfo b Join [

Welcome and opening remarks ®20m | 2 -

Particle Therapy: status and perspectives ®20m | &2~
Speaker: Joao Seco (German Cancer Resomrch Comter (DRFZ))

Cancer therapy with ions, pioneering experience from GSI ©20m 22 -
Speaker. Christian Graeff (550

CNAD ion cancer therapy centre @20m | 2~
Speaker: Sandro Rossi (Fondazions CNAD)
Real life experience on cancer tumour treatment with ion beams ®20m | 2~

Speaker: Or Maria Rosaria Fiore (chad)




Online event and radio-isotope production

One of the speakers from AUTH young generation:
Aris Mamaras

Radio-isotope production exploiting linear accelerators

project exploring

SEEIIST 2D plans of accelerating structures and - the use of linear accelerators for radioisotope productions
beam delivery systems (bunker) - the use of the linac injector for radioisotope production
ACCEeSS Tor tnerapy. Y i W ORTYTT ,.s L
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Submission of EU proposal: STRONGER4CANDER
Coordinator: AUTH

forming tight groups

continuing collaborations




{o] Cahcer Therapy, Space Research
~ i 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

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

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

MAIN TOPICS:
» EXISTING FACILITIES
» CURREN




Workshop in Sarajevo

Sponsored by:
« Central European Initiative (CEl)
* “Three Physicists” Foundation

Attract SEE and WE companies, initiate collaborations

.

W apies FAR dei ) s oo BB °

Important information:

Following the evolution of covid-19 pandemics, in particular in SEE region,
and related travel restrictions, with great regret, we have to announce that the
"SEEIIST meets Industry” conference has to be postponed again.

Several options are considered in terms of format and dates and we'll inform
you on new plans around early September.

IIZATION

/—\ VENUE: City Hall
> DATES: 1-3 April 2020

Modern ion facilities for cancer research
and therapy

Technological and industrial opportunities
SEE industrial capacity
Perspectives in SEE

T South East Eurcpean International Institute for Sustainable Technologes

ont is co-financed by the CE! Coopernstion Fynd e Mps /mdico.cern ch/e/ sesustmeotsindustry
;
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O@EAN ATTO ETITAXUVTEG Yia TNV Kolvwvia

Accelerator and Society

Over 30'000 I
particle Particle Physics, 0,5%
accelerators. Nuclear Physics, solid state, materials 0,2 -0,9%
b Biology 5%
per il [ N
world-wide. . .

Diagnostics/treatment with X-ray or 33%
Only ~1% are elactrons.

Radio-isotope production 2%

Proton or ion treatment 0,1%

Industrial <60%
» _ Applications

Medicing is lon implantation 34%

the largest

application S =
‘ M
with. more olymerization

than 1/3 of all Neutron testing 3.5%
accelerators. Non destructive testing 2,3%

Cutting and weldina with electron beams 16%




O@eAn via Tnv Kolvwyvia
oTTo
OepeAiwdn Epeuva



O@EAN vIa TNV KOIVWVId

Av KOl N €peuva ylo Ta PACLKA EMLOTNHOVIKA epwTApota TS Duotkng
dev amooKomMeL oTnV nopaywyn “npoioviwv” apeonc xpnoLULoTnTagC,
evToUTOLC TTOAAEC EPEUPETELC WPEALUEC YA TOV AnTAG AvOpwmo
¢ekivnoav amno tnv €psuva tnc duoiknc oto CERN.

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

Tim Berners-Lee

O OKOTIOC TWV EPEUVNTLKWYV KEVTPWV £ival N BAoLKA €pEuva, N KATAKTINON YVWONG. 7



‘EYXpWMEG AKTIVOYPOAPIEG

Ao TNV MpwWTN aKTvoypadia, otnv mpwtn Eyxpwin aktwoypadia
Rontgen 1895, to CERN technology 201 IR ULzl 1.

- '
mm=-_Collaboration
-



‘EYXpWMEG AKTIVOYPOAPIEG

Ao TNV avixvevon cwpatdiwyv Pe avixveuTeg silicon pixel
otnVv eyxpwun «aktwvoypadio» (Medipix)

Baolletou o€ TeXVOAOyLa AVLXVEUTWV

\ / 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



‘EYXpWMEG AKTIVOYPOAPIEG

MopLaKr QeLKOVLON

Kapdilayyelakég aoBiveleg: aiTia Twv 37% Twv BavaTtwyv
otnV EU.  steven Gieseg, Uni. Canterbury
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* 3D colour X-ray
scanner using CERN
Medipix technology
arrived at the
Lausanne University
Hospital (CHUV) to
start clinical trials.

https.//kt.cern/news
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CT scanner mrpwTtoviwv ALPIDE ALICE

ALPIDE: A New Methodology for Proton CT  ALPIDE: Mia véa pe@odoAoyia
(Success Story) via CT TpwToviwv

Avixveutig ALPIDE:
. i ~ A new Monolithic Active Pixel Sensor

A
Y

Application Domains: | \ediech

E |

- ~ Anew Monolithic Active Pixel Sensor, originally developed to upgrade the ALICE inner tracking system during the
second long shutdown of LHC, is on its way to Bergen University for a very different application - Proton Computed
Tomography (Proton CT). The University will use the technology for research and development of a Proton CT proof-of-
concept project using the high time and space resolution of the ALPIDE chip. Proton CT is a technique based on the
measurement of a proton’s position/trajectory and energy before and after traversing an object to reconstruct an

image of the object. Unlike conventional X-ray CT systems, where the technology is widely understood, proton CT still
faces some technological challenges



Neipapo ALICE
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First LHC event
reconstructed online




Simulations for hadron therapy

PET/CT Meas.




Big Data for health
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CERN Openlab

- »
L
-

BioDynaMo — The Biology Dynamic Modeller CERNaprs

- Platform for high-performance simulations of biological dynamics

- Involves detailed physical interactions in biological tissue

- Highly optimised and parallelised code

LN
“Wen

The GeneROOT Project CERNoperts

- Based on data from the TwinsUK project, the biggest UK adult twin registry
(more than 11000 twins, 300 TB genomics data)

- To be run on hybrid (multi-core, manycore)
cloud environments

« Cortical column: 10k neurons - brain cancer
« Cortical sheet: 10m neurons - epilepsy

« Cortex: 100m - 10bn neurons - schizophrenia

m | Nmas_th KA
University @ Uinhetsity

- Formal interface: King's College London

- Behind KCL: entire consortium working on Twins UK (~ 50 institutes)

- Evaluate if the optimised ROOT file format and analysis features are more
efficient for this type of studies than BAM and standard genomic analysis tools

- Evaluate Seagate Kinetics key/value storage facility for this type of cases

Keiee @) sencary (EMBL-EBIéE'

(Lo
FONDON




Information in Knowledge Transfer pages

CERN Accelerating sci 3 Sign in  Directory

» Trans{er

InnGvation

ABOUT US ~ ACTIVITIES & SERVICES - TECHNOLOGIES COMPETENCES  APPLICATIONS -

p—
=S

WHO ARE YOU? -~ NEWS  EVENTS -~

¢ About Us

Y
‘e aim to maximise the positive global impa-&h’ on society-\\

’ k. https://kt.cern/news

-

Our mission ABOUT US

The Knowledge Transfer group at CERN aims to engage with experts in science, technology and industry in order to
) Qur Misslon

create opportunities for the transfer of CERN's technology and know-how. The ultimate goal is to accelerate innovation =

Our Mission

and maximise the global positive impact of CERN on society. This is done by promoting and transferring the ) Our Team
technological and human capital developed at CERN. The CERN KT group promotes CERN as a centre of technological

X ) Organisational Chart
excellence, and promotes the positive impact of fundamental research organisations on society. .

) Annual Report

| »GERN Knowledge Transfers - e ‘ ) Press Kit
4MEDICAL AND BIOMEDICAL TECHNOLOGIESK" i
) Newsletter

) KT Partners @CERN

) External Coverage

UPCOMING
DEADLINES

BSBF 2022 - Register now

30 April, 2022

Watch on  IG8YouTube

lnnnciices


https://kt.cern/news

CERN’s MEDICIS facility
produced the first
samples for targeted
alpha therapy.

CERN and SEEIIST have
produced a design report
of an innovative facility
based on a room-
temperature
synchrotron.

CERN and CIEMAT
completed the first out
of four modules of a
RFQ for a future
carbon-ion therapy
linear accelerator.

CERN assembled the
first high-temperature
superconductor

prototype coil for
GaToroid.

https://kt.cern/news
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Aerospace

Applications

-+ Partnership with ESA in the
., field of quantum technology
and artificial intelligence

models for earth observation
(QUAI4EOQ).

The ESA-supported CHIMERA
project to adapt the CHARM
irradiation facility for heavy
ion testing.

https.//kt.cern/news
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| Florence Clément, project manager of the

Lumina
SR | Umina experiment, CNES/CADMOS

I A(@=® ° Astronaut Thomas
IS Pesquet activated
Lumina, a CERN tested
optical fibre-based
dosimetry experiment,
on board the
International Space
Station.

https.//kt.cern/news
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Eukaipieg yia véoug oto GSI/FAIR

GET_INvolved Programme WHAT specific | \|R

Internships Traineeships

for enrolled students in for students having a Masters for enrolled PhD students or
Bachelors/Masters degree in degree in science and recent doctorates (postdocs) or
science and engineering. engineering. equivalent.

Contact us — Join the journey! FAIR




Phonebook | Logm Deutsch

== Eukaipieg yia véoug oTto GSI/FAIR=

GSI Helmholtzzentrum fiir Schwerionenforschung GmbH

=51 FAR HC

GSI Helmholtzzentrum fiir Schwerionenforschung Halmhe

International Summer Student Program at GSI-FAIR
July 25 - Sep. 15, 2022

RESEARCH LIVE for UNDERGRADUATES

experience research in a major accelerator laboratory

During the summer months of 2022 GSI and its graduate school HGS-HIRe organize an International Summer
Student Program (ISSP) which is offered to students on the advanced undergraduate and Master level with at
least three years of study completed upcoming summer: i.e. students during their last-year Bachelor or Master
studies in physics or related natural science and engineering disciplines from Europe or GSI/FAIR partner
countries, Since spring 2010 the Summer Student Program Is organized within the program canon of the
Helmholtz Graduate School for Hadron and Ion Research (HGS-HIRe).

The application term is closed and will be reopened during the month of December for the next
year's Summer Program,

Studies and career

FAIR and GSI| employ about 1.580 people. In addition approximately many external scientists per:
accelerator facility and the experimental sites. Join us and strengthen our teams.

Job Offers of GSI and FAIR
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Green IT Cube becomes research and transfer center — 5.5 million euros EU funding for the
supercomputing center of GSI and FAIR
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» EuKOIPLEG yLa VEOUG
Summer students

Doctoral students
Technical students

Administrative students
CERN fellows
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High School Teachers’ Programme

/]

* Positions (HR Department) web pages
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I e Visits

bhbbn

* Virtual visits
* Participation in masterclasses
{* Beamline for schools competition

& CERN_jOBS

f CERN_jOBS
CERN| Talent Acquisition

| @CERN
recruitment.service@cern.ch

» CERNJOBSTV
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General Coordination : p.foka@gsi.de yiota.foka@cern.ch




Backup

Opportunities
at CERN



Technical Student Programme

Project examples

Mechanical Engineering

e Thermo-mechanical characterization of advanced

* Human Robot Interface Development materials up to 2000°C
* HL-LHC collimators technical support » Vacuum compatibility studies of mild steel
Applied Physics Electrical or Electronics Engineering

* Electron Cooling studies in AD and ELENA
e Vacuum design and simulations for a Hollow
Electron Lens in the LHC

IT, Mathematics, Robotics General and Civil Engineering

e Full-Stack Developer
* Evolution of Software Development Tools

* FPGA development for radiation testing
e Modeling of LHC superconducting magnet circuits

 Geographical Information System for FCC




Technical Student Programme

c.200 positions/year

Fields: Applied physics, engineering, computing

Lenght: 4 to 12 months

Eligibility: 18 months of undergraduate studies

Features: A technical project with a CERN supervisor, and a living
allowace, incl. health insurance

CE A

B/

3 . -nc dD
g“)‘ ‘%E mC

‘I




Summer Student Programme O

c. 300 positions/year Giigs

Fields: Physics, engineering, computing

Lenght: 8 to 13 weeks, during the summer

Eligibility: 3 years of full-time undergraduate studies

Features: High-quality lecture programmes, visits, and workshops



Doctoral Student Programme

.80 positions/year

Fields: Applied physics, engineering, and computing
Lenght: 6 months - 3 years

Eligibility: Enrolled in a doctoral programme
Features: A technical project, leading to a PhD thesis
co-supervisored by the university thesis advisor and
a CERN staff member

A living allowance, incl. health insurance.




Fellowships

c.250 positions/year

Fields: Physics, engineering, computing,
administrative - from recent graduate engineers to
post-doc research physicists

Lenght: 2-3 years

Eligibility: BSc, MSc or PhD

Features: Employment contract, attractive salary
and benefits, training, and networking




Staff positions

c.150 positions/year

Fields: Physics, engineering, computing, and administrative
Lenght: Up to 5 year initial limited duration contract
Eligibility: From apprenticeship to PhD

Features: Relocation, installation benefits, training (language
courses, technical training)




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

MASTERCLASSES

hands on particle physics



