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‘@; Bapéa lovra yia ‘Epeuva 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

Ewkovikn emiokePn oto neipapa Bapewv toviwv ALICE oto CERN otic 11:00
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International Particle

Physics Outreach Group hands on particle physics

Home https://physicsmasterclasses.org/
Information for B Hands on Particle Physics Masterclasses

High School Students . . SCHEDU LE 2021

Information for
Teachers and Educators

At the end of each Masterclass day a videoconference between the institutes and with moderators at CERN, at Fermilab,
TRIUMF, KEK, or GSl is established. The schedules for 2021 will be created early in 2021.

Information for
Institutes and Physicists

Schedule

Intl. Day of Women
and Girls in Science

My Country
Physics
In the Media

Published Papers

Archive
: © CERN © Fermilab
Contributors

Contact Us
W Follow @physicsIMC
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International MasterClasses

54 XwpPEeg

255 veTiTtouTad

15 000 padnTtég

5 gfOouadeg oro 2019

arratore Pt s
e Ovirmaot Qemg

IMC 2021 :
11.2.2021 - 27.3.2021

Dépvel peBodoug Epsuvac Kat aAnOva nepapatikd Sedopéva
ota oXOAeia

Tuvtoviopog : Fermilab,QuarkNet / TU Dresden, * 177 institutes

» 257 Masterclasses
« 35 ATLAS W
« 104 ATLAS Z

* 48 institutes

* 50 Masterclasses . 58 CMS
« 31 CMS * 39 LHCDb
« 19 ATLAS 18 ALICE Strangeness
3 ALICE RAA

<
Flagship project of IPPOG, the International Particle Physics Outreach Group ‘\ﬂ'{"ﬁ
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R PTMC rmuAdotika teot to 2019

* MpwTo TOTIKOG TEOT: GSI, 7" PeBpouapiou 2019
* Mpwrto dieBvEG TeoT: CERN, DKFZ, GSI, 5" AtrpiAiou 2019
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NMwg oxeTiCetal n Quoikn ME TNV laTPIKA;
Tu akplBwc eiva n Oeparneio pe cwpatidla;

Mw¢ pmopel KATTOLOC VoL XPNOLUOTTOLNOEL cwHaTidla yia Oepaneia kapkKivou;

nucleus nucleon

Adpovikn Beparmeia KapKivou
(Le mpwTtovia n Lovta avOpoka)

210X0¢ Tou Particle Therapy MasterClass



“Particle Accelerators:
From Big Bang

Physics to
Hadron Therapy )

(.

W ) ? » ' 2 wa =' ! r .3? {
' 3 f‘ -‘&':‘.’)" ' '\f‘;!:'_';v
D . “ 5 3
TR
- '.-‘ o N A4 SR
| ! | ! |

"
1] \"‘.:‘2~*, 1
|\

’

-

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).

To 1946, o Robert Wilson tmrpdteive TNV XpRon
TTPWTOVIWV YIa OepaTreia KaApKivou.

To 1956, n TTpwTn BEpaTtTeia KAPKIVIKOU OYKOU OTO

Berkeley. .‘\ﬂ'fl“i
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1993- Loma Linda 1994 — HIMAC 1997 — GSI
USA (proton) Japan (carbon) Germany (carbon)

First dedicated clincal
facility




R° ETITAOXUVTEC VIO TRV UYEID

Conventional x-ray Particle/Hadron Therapy with protons Hadron Therapy centers in Europe (2018)
Radiotherapy

I o
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TEooEpa KEVTPA CWHATIOIOKNG BepaTreiag BapEwy
IOVTWYV Yia BgpaTtreia Kapkivou otnv EupwTrn

MedAustron, AuoTpia

CNAQO, ItaAia

g?ﬁ[g.«ﬁmﬁuTim
mﬁiiéggﬂﬂlllrl

HIT, Nepuavia

. MIT, eppavia




OTTAOCTACI0 VIO OEPATTEIO KAPKIVIKWV OYKWV

»

Froton Paam Carton s Dearn

DNA QwTovia TTPWTOVIA lovTa avBpaKa




ey O@éANn EmiTayuvtwy yia Tnv Koivwvia

v oo .
s n OvrmmA Ussngr

Accelerator and Society

Over30'000 | Researsh |  [6%
particle Particle Physics 0,5%
accelerators. Nuclear Physics, solid state, materials 0,2 - 0,9%
are in Biology 5%
Wodical Applications | |a%
Diagnostics/treatment with X-ray or 33%
electrons
Radio-isotope production 2%
Proton or ion treatment 0,1%

Industrial <60%
Applications

lon implantation 34%

Cuttina and welding with electron beams 16%

Polymerization 7%
Neutron testing 3.5% B, ’,"J‘;
Non destructive testing 2,3% nmeaumouu“ ‘( A
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O erutayuvtng LHC ko ta peyaAa netpaporta: ALICE, ATLAS, LHCb, CMS
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Meipaua ALICE
NAEKTPOVIKA
KANEPQ

To nelpapo ALICE
£xeL oxedLaotel
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| ALICE A Largedan-Collider Expesiment
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H texvoloyia emitayuvviwv
XPNOLUOTIOLELTOL YLa EpEUVA

Ko yia Oeparmneia kopkivou

Katvotopeg texvoAoyieg
TIOU avantuooovTol

yla tot LEAAOVTIKA OXESLAL

tou CERN

LHC- 27&nt"

nén Bpiokouv epapuoyeg

“EWITAXUVTEG VIO TNV UYEi -
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ATTO TNV £pEuva...
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\@; O@EAN vIa TNV KOIVWVIA

Av KoL n €peuva yla ta Baoctkad emtotnpovika epwtnupata tnc Quotkng
SEV AMOOKOTIEL OTNV Iapaywyn “mpoloviwv”’ ApneoNnC XpPNOLLOTNTOC,
eVTOUTOLC TTOAAEC EPEUPETELC WPEALUEC YA TOV AlTAG AvOpwTo
¢ekivnoav amno tnv €psuva tnc duoiknc oto CERN.

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

Tim Berners-Lee

O OKOTIOC TWV EPEVVNTIKWV KEVTPWV £ival n Baoctkn €peuva, n KULTAKTNON YVWOoNC. -



R "EYXPWHES AKTIVOYPOAPIEC

ATO TNV MpwTN aKtvoypadia, otnv mpwtn EyxpwLn aktwoypadia
@‘m Rontgen 1895, to CERN technology 201 IR L=l 1 2):9

mmw-_COllaboration
me



‘EYXpWMEG AKTIVOYPOAPIEG

Ao TNV avixveuvon cwpatdiwv Pe avixveuTeg silicon pixel
otnVv eyxpwpn «aktwvoypadior» (Medipix)

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
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»/  Calcification

Kapdilayyelakég aoBiveieg: aiTia Twv 37% Twv BavaTtwyv
otnVv EU.  steven Gieseg, Uni. Canterbury



[ CT scanner mpwroviwv ALPIDE ALICE

ALPIDE: A New Methodology for Proton CT ALPIDE: Mia véa peodoAoyia
<Success Story> VIC( CT ﬂprOVin

- Avixveuting ALPIDE:
- A new Monolithic Active Pixel Sensor

A new 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 ‘
LN o ' </
INTERNATIONAL‘\’ ‘ ( ‘.
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29 Bapéa lovra yia Oepatreia Kapkivou oto GSI
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lpwroTmopiakn épguva oTo GSI l6vTa GvBpaKa yio OepaTTeior KAPKivou

SIS-100/ SIS 300
HITRAP
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CRYRING SUPER-FRS

. plasma physics
@ atomic physics

@ biophysics and material research



Bapca lovra yia Oepatreia Kapkivou oto GSI

Rasterscan Method
Haberer et al., NIM A , 1993

E@apuoobnke ota kKEvTpa BepaTtreiag Tou HIT TnG Xai1deABEPYNS
kKai MIT oto Marburg tng Neppaviag



Bapca lovra yia Oepatreia Kapkivou oTo
TTAVETTIOTNMIOKO VOOOKOMEIO TNGS XaIdeABEPYNS




\&@ Particle Therapy MasterClass

BaoIiopEVO O€ ETTAYYEAMATIKO Open source AOYIOHIKO, Yia EPEUVA KOl ETTINOPPWOT
Na Tov utTTOAOYIOHO KATAVOMNG TNG 000NG (oxedlaooU TTAGvwy Bepartreiag) . matRad

matRad: www.matrad.orqg

AvatrTux0nke otnv Heidelberg amé to DKFZ,
FEpUAVIKO KEVTPO £PEUVAG VIO TOV KAPKIVO

<
e VL%
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http://www.matrad.org/




13m OIGUETPOG
25m piKoc Gantry oto HIT

600 TovoI

+ 180° repioTpo@n
3° / BeUuTEPOAETTTO

To TTPWTO TTAYKOO IO gantry 10VTwvV
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\@? HIT kEvTpo BepaTtreiag KApKivou HE 1I6VTA AvOpaKa

’ ’ ’ ’ V ‘? l “\ o
To MPpwTOo KEVTPOU Beparneiag LOVTIWY — e ——) Beam transport line
’ . i g e o Tl )
otnv Evpwnn: To HIT otnv Heidelberg Ion (@ AR e | 1 — Quality

_ source ™ Synchrofr'_qni"i

- ' ' ri ’ s < m‘ ] 7
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N e control -

AkoAouOnoe to MIT oto Marburg

Treatment-rooms
Stemens Medical
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| e ETTOMEVN YEVIA EYKOTOOTACEWYV YIa BgpaTreio

*i...r=.. TERNATIONAL INSTITUTE FOR

ol .»-3USTA|NA|:;EE 'I;IESC;I;INOLOGIES KO p KIVIKWYV OY KWV I.‘ & 6 EC l.l Sg IOVTWYV

January 15, 2018

ALadLKTUAKA EVNHEPWON
Napaokeun 6 Nosuppiov

Me nxoypadLon mapoucLACEWV
https://indico.cern.ch/event/968289/

MpoTaon yia KEVTPO £PEUVAG KOl BEPATTEIOG KAPKIVIKWY OYKWYV HE OECHES IOVTWY OTA BAAKAVIO


https://indico.cern.ch/event/968289/

R -
Beam Delivery
~ Gantry at HIT Gantry at SEEINIST

Q 4‘ .“ ','n | N X
y »““ “/‘ \\.g |

N .

VAT G ‘:

40 tons

600 tons ‘\ﬂ'fl“i
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2UVEDOPIA KOI EVNMEPWOEIC YIO KOIVO

g
therapy

for Cancér Therapy, Space Research
.and Material Science

Workshop Main Topics
28-30 of August at Great Arsenali N
Partce therapy staus MAT anf BIOPHYSICS
« Treatment planning and imaging novel methods »iHidilia
* 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

ierngons Advisory Come e

Archamps; 19 June 2018

@&ua: oPEAN yia TV KOIVwvia atrd TNV Baoiki épeuva

<
"
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(09:30 BEEEE

11:30 RPN

NMNpoypaupa Particle Therapy MasterClass

EEELY - 12:00

Kahwoopiopa (Welcome)

Convener: Aspasia Tasiopoulou

KaAwoopiopa kal ewcaywyr oto PTMC (Welcome and introduction to PTMC) m — 1215
Speaker: Yiota Foka (GSI - Helmholtzzentrum fur Schwerionenforschung GmbH (DE))

Bivrso): Abpoviki¢ Oepaneiag kat Eikovikod Kévtpouv Zwpatidiakig Ospaneiag (Video: Hadron Therapy and Virtual Pm — 12:30
Center

Video Link: https://cern.nymus3d.nl/maps
HT Video Link: https://videos.cern.ch/record/2002120

=) - 1245

(&’ Hadron Therapy Cen..  ¢§° Virtual Particle Ther...

Avepxopeveg ukalpiec yua Bepaneia kapkivov otnv EAAGda (Upcoming opportunities for cancer therapy in Greece) m - 13:00
Speaker: Anastasios Tzikas

Emuokomnnon ZupmAéypatog Emtaxuvtwy touv CERN (CERN accelerator complex overview)
Speaker: Yannis Papaphilippou (CERN)

EEZD) - 1305

Itowxeia Mupnvikig ®uoikng Kal tapadeiypata spappoywv tTng o Bépara vyeiag (Fundamental research and potenti

benefits for society)
[ 13:05 EREAL!

Speaker: Anastasios Liolios (Aristotle University of Thessaloniki (GR))

Eniokeyn o epyactriplo/meipapa tov CERN (Visit of a lab or experiment)

Real-time virtual visit at ALICE Heavy lon experiment at the CERN LHC.

As an alternative to a visit to a local lab or experiment, videos can be used (see the link below)
Animations Link:

https:/findico.cern.ch/event/840212/page/18000-animations

Convener: Despina Hatzifotiadou (Universita e INFN, Bologna (IT))

& Alice Virtual Visit (6’ Animations

Egpappoyeg tne duotkic otnv Bepaneia kapkivou (Applications of physics in cancer therapy)

Speaker: Georgios Dedes (Max-Planck-Institut fur Physik) iVE U — 17:01

EpapuoyEg Tng duoikic otnv Oepancia kapkivou (Applications of physics in cancer therapy)
Speaker: Georgios Dedes (Max-Planck-Institut fur Physik)

Katavonon Ttng vooou Tou KapKivou, TpoAnyn kat 8epanceia (Understanding cancer desease,
Speaker: Konstadinos Efthymiadis (Papageorgiou Hospital)

KuttapoyeveTiki peAETN TNG EMidpaong aktivoBoAlwy (TIPWTOViwY, LOVTWY avepaka & cwi
applications in Democritus)

Speaker: Georgia Terzoudi (Democritus)

Ewcaywyr) og OgpeAwdng povade¢ kal atnv xpron tov Aoyiopikov MatRad yia oxedlaouo
treatment planning with MatRad and fundamental units)

Speaker: Aristeidis Mamaras (Aristotle University of Thessaloniki - CERN)

ELKOVLKN EMiOKEYPN GTO EPELVNTIKO KEVTPO Bepaneiac CNAO (Video Visit to CNAO)

Video Link: https://www.youtube.com/watch?v=_b8GQsnlETg&feature=emb_title

¢§? Video Visit to CNAO

Zovown (Closing Remarks)
Speaker: Yiota Foka (GSI - Helmholtzzentrum fur Schwerionenforschung GmbH (DE))

Video: ENTERVISION

Video Link: https://videos.cern.ch/record/1541891

¢’ ENTERVISION

AwdAeppa yia peonpepravo yevpa (Lunch Break)

MpakTwkr) doknon (Hands-on session)
Conveners: Aristeidis Mamaras (Aristotle University of Thessaloniki (GR)) , Nikolaos Charitonidis (CERN)

Yovdeon oto video conference (Connection to the video conference)
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Home

Posters

Aim
Materials
Agenda
Instructions
Invitation
Survey
Articles
Photos
Contacts and Teams
Events

Sponsors

A pt.mc@cern.ch

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

Presentations

oTnV ICTOOEAIOA:
UAIKO O€ OIOPOPETIKEG YAWOOEG

B anartition of Mathad Particle Therapy Masterclass

Overview and Pilot Report

mat

Dupartmant of Medicas Phymece  Rasaton Onaskgy
OKFZ Hesdeitery

“Kai ota EAAnviIka

T

For ppt click here.

Presentation of Particle physics to
medical applications

Introductory presentation in Greek

Particle physics to medical applications

Egappoyig ¢ Quoikiig aTn
O¢parreia tou Kapkivou
AxTivoBeparreia

Ap. I Atbeg
Ludwig-Maximilians-University of Munich
Department of Medical Physics

27 Auyodotou 2017, Xawnd

* Joen fee Cancet Therspy, Soace Resoarch sad Material Sciance

Workflow Instrukcije

Manijit Dosanjh, CERN

<
"
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Workflow Instructions


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

‘@;@ Bapca lovra yia ‘Epguva kail OepaTreia Kapkivou
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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 : ) () caron u 0 applied science

QGP studies medicine

Ga;t;l?:m Electron .':::" z::::‘ Helium Siicon ,

Credit: HIRT-Japan —m J\ = S

- -

d Q} ‘

Credit: HIT Heidelberg

|
L

Ea = o=

« 4 eg"f’.

- A
&

1 Credit: T. Nomiya, NIRS Japan '



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