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Social events link, CERN Visits link, Transportation link

Programme Committee Organizing Committee

M. Cirilli (CERN, Switzerland) V. Brunner (CERN, Switzerland)

M. Dosanjh (CERN/ENLIGHT, Switzerland) Y. Foka (GSI & FAIR, Germany)

Y. Foka (GSI & FAIR, Germany) B. Holland (ESI, France)

C. Graeff (GSI & FAIR, Germany) M. Janik (WUT, Poland)

M. Pullia (CNAO, Italy) A. Katanaeva (UB, Spain & SPbSU, Russia)
L. Rinolfi (ESI, France) L. Rinolfi (ESI, France)

M. Vretenar (CERN, Switzerland) M. Vretenar (CERN, Switzerland)

ESI )
€S|l .. A4RIES

Furopean Scientific Institute
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18:30 End of Session
Free time at Hotels

19:30 Bus Departure from ESI

GROUP PHOTO 3
20:00 Dinner Restaurant Le Panoramique

22:00 Bus Departure from Restaurant to Hotels

Ideas and technologies for a next-generation facility Yiota Foka Archamps, 19'June 2018
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= == Wednesday Dinner in Geneva

18:30 End of Session

may leave laptops at ESI

Bus Departure from ESI

Explore Old Town
20:00 Dinner at Greek Restaurant Emilios
22:00 Bus Departure back to Hotels

pick up laptops from ESI

World-cup: big screen at Plainpalais v
Careful with pickpockets ! Happy to welcome you in Crete next time !

Ideas and technologies for a next-generation facility Yiota Foka Archamps, 19'June 2018
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Thursday Transport and Visits

Please bring your luggage at ESI in the morning

13:00 End of Session
Bus Departure from ESI to CERN

Public Transport from CERN to Airport

14:30 CERN Visits Confirmations: contact Valerie
- ALICE

- Lier

Public Transport from CERN to Airport

Early flights, individual transport: contact Valerie

Material in conference folders, transport schedules posted at registration

Ideas and technologies for a next-generation facility Yiota Foka Archamps, 19'June 2018
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lons for
cancer therapy

for Cancer Therapy, Space Research
and Material Science

»7 August 2017

Manijit Dosangh, Ct RN

P

e A_i;' 'wwch“m' Sciences
Workshop Main Topics
28-30 of August at Great Arsenali

Partice therapy stalus BIOMAT and|BIOPHYSICS

* 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

h :/lindico.cern.ch/e/ions2017

International Advisory Committee Organizing Committee Web Assistants

Birth of IONS2017

Archamps, 19 June 2018 6



=== IONS2017 in Chania

Highlight pioneering work at GSI

Publicize to students
new research facilities
new directions in education
new job opportunities

|
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Accelerators for medicine

J—

10logies for a next-generation facility
arch and therapy with ions

Yiota Foka

Opportunities for ion accelerators in medicine and industry

Carbon linac developments in TERA and ADAM

Medical applications of high frequency high gradient structures
Linacs in heavy ion beam therapy facilities

Coffee Break

Programme on-line

The CNAO accelerator and experience with ion therapy

Outcome of the Workshop

Closing

Archamps, 19 June 2018

Maurizio Vretenar &

14:00 - 14:30

Alberto Degiovanni @

14:30 - 15:15

Walter Wuensch @

15:15-15:45

Bernhard Schiitt @

15:45 - 16:15

16:15 - 16:45

Marco Pullia @

16:45 - 17:15
Maurizio Vretenar &
17:15-17:30

Radek Pleskac

17:30 - 17:45
Alexander Golubev
17:45 - 18:00

Alexander Golubev et al.

18:00 - 19:00
Maurizio Vretenar &
19:00 - 19:10

Yiota Foka




PiIMMS2
@CERN

Workshop on lons for Cancer Therapy, Space Research Ideas and technologies

and Material Science - s for a next generation facility
for medical research and therapy with ions

Burcpe)/Parts timesone

Objectives and Scientific Programme  liNK

Scientific Programme II k

Benefits for Society, Sci for Health

Ky speahers: Cosas E0las | Tectmus' Lewverady OV Crotel. Kasan Kaler (Uhvenaty OF Calpand, Oivisire
Le oy OF Avevl. Cristire Mortes (AN, Nektatos
Pagedogiannts (Oentw o Mance Pryaics and Lasws, TEC), Sursrme Sheetry (Uvvernty of Oufard]

The Conclusions (see here) and lively discussions of the first workshop
“lons for Cancer Therapy, Space Research and Material Science”, that tock
place in Chania, Crete, 28th to 30th August 2017, underlined the need for a
next generation research and therapy facility with ions in Europe.

oo e o Conclusions

Particie Tharapy: Projects and Centers
Ky speahers: Ouona Acss (s, E 4 D & (Liwersty OF Crpwas. Grigos FeoSioy (Saev Meverstoy
e Aol ¢

TTEOS ,‘_:r..::uumtmmmmm M. Vretenar, conclusions and thoughts, 04.09.17
- 1. Proton therspy i rapidy progressing, thanks 10 easy commercial availabilty (cost for
Trestmest Mansing end imagng single-room center tased on SC cpclotrons starting fom 30-40 MEUR, down from
N 100-200 MEUR a fow years ago For X-ravy are -
Key speshars: Goonge Dedes (LM Mancey, Chesten SrodY (550, #bout 3 MEUR. There are several vendors on the market (ProBesm from Varian,
Vel [eter Roedrch (wevsity of Beped. Martin Scherg (6 from e © turnkey centers equipped with one or more
gantries. Other are frotating SC  oyclotron] and  Hitacki
sy . Th ber of = rapudily mcreasing:it s 3 new instrument for
Radiation Studies and m. Research doctors and leads to emulation between countries {case of Norway). Research s
v and - the
Kay speshers: Mches! Carpbel [C2AN, Chiore La Teasss (Uhwvernty of Teet], Lause Sebatier | 00X), Chrtstoph accelerator.
Schuy (o 2. While there is a lack of data for proton therapy and the dagnostics and delvery tools
are stil being developed, there is no evidence for 3 different cifectivencss between
X.rays and peotons. The difference is in the quality of life {[damage 10 healthy tissues,
a o for _a and Ind secondary cancer), and this is why usually protons are used for children. Bxample a
- v 18.yo that was cured 10 years ago for a skull cancer. Only shghtly visble effects,
Koy speakars: while X-rays would hive damaged the bones and his face appearance. Quality of ife i
H : stuckes are being started for chidren, but there is no interest from the doctors.
wewrar oy Published articles e ot
3. Instead, there & a dear indication that curbon loos have a strong potential The
AL, N damage to DNA cells cannot be repared: they are ive with radio
Bs Smlepmmmonmectmhm:mybﬁmnd here: tumors (low owxygen] and might reduce metastasis that are the man cause of
mortalty (more than solid tumorns or collateral damage). So fire, 2/3 of cases treated
Hevspeskenil o on22Issue of Acoelerating News ARIES, see ik http./accelerating news- a1 the muti-portice faciities [CNAO, HIT, et<.) are with carbon
arc.web.cem.ch/content/accelerating-health-and-space-research 4 "'"';: need of dinical :““ m:*["‘ Bk st walt “”“P"""l ‘:"’:‘d'"" m
B ons. community rmeds a @ (and expensive, costs of the or o
o on Novernber issue of ALICE Matters, see Bink htip /) slicernatters. web cem.ch/7g=content/node/ 1062 MEUR) research faciity that can make musitiple jons, with the options of tests on
o on December igsue of CERN Courier, see hitp./camcourier com/cws/archive/cemy/57, Crete workshop cells, on Is and on to ware carbon with other lons and to optimize
§ doses and treatment. Options to explore is replacng p with He and C with O A
takes stock of hadron therapy simitar faciity is in Datas | Universityl, and there are plans in
o on December issue of GSI Kurier §1-2017, see hitp:/'www.gsi de/kuner, Workshop on hadron therapy, India. A research faciity should be planned in Ewope, possibly with the support of
space research and materials science held in Greece the EC and using parts of the BIoLER proposall
5. In paralel, there = clear rneed for 8 compact carbon accelerator at a cost < 100
MEUR. Should be an accelerator for tr with ¥ chang
particies that could allow acceleration of fully stripped carbon or helum. There are 4
accelerator ~ on, FFAG and inac. 1BA = developing within
an ndustrial cor ac based on Cydone C200, for the
hadrontherapy center in Caen, & & et well a can

v
allow only a minimum progress from the HIT-CNAOdesign. The FFAG (PAMELA design
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e e IONS2018

Venue: European Scientific institute (ESI)
Dates: 19-21 June 2018

Ideas and technologies Details by Maurizio
for a next-generation facility

for medical research and therapy
with ions

Cheerful optimism !
Strong interest and push to advance !

MAIN TOPICS:
Convergence

and Right Timing !

Join efforts and expertise
Open design for community

ORGANIZATION

ENLIGHT Archamps, 19 June 2018







Fruitful workshop, concrete outcome, offer to society.

Ideas and technologies
“ft  acean for a next generation facility

for medical research and therapy vith ions International Advisory Committee
U. Amaldi (TERA, Italy)

F. Bordry (CERN, Switzerland)

J. Debus (HIT, Germany)

M. Durante (TIFPA, INFN, Italy)

Programme Committee

ik C"““(ChE(FéN’SV/Vitze”g”d)s o P. Giubellino (GSI & FAIR, Germany)
M. Dosanj ERN/ENLIGHT, Switzerlan . .
e (st.&FNR, Germany) R. Miralbell (HUG, Switzerland)

C. Graeff (GSI & FAIR, Germany) S. Rossi (CNAO, Italy)
M. Pullia (CNAO, Italy) ,

L. Rinolfi (ESI, France) H. Specht (Univ. of Heidelberg, Germany)
M. Vretenar (CERN, Switzerland) E. Tsesmelis (CERN, Switzerland)

. U. Weinrich (GSI & FAIR, Germany)

o S e e A. Zens (MedAustron, Austria)

Bus Stop at the Geneva airport
ESI, Archamps
Trip to ESI Archamps

R Please upload on Indico!
Instructions on link.

Ideas and technologies for a next-generation facility Yiota Foka Archamps, 19 June 2018 14
for medical research and therapy with ions {
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Introductory Material. ... “Do it Yourself” visit ...

T

SR i LN ]

" ']
o

/

".‘?.‘ v?"”t_\b.ﬁ "




= ="Your ALICE Guides

ALICE Public web Pages

Introduction for beginners

Despina Chatziphotiadou
Outreach coordinator

Jurgen Schukraft
First spoke-person

ALICE Cartoon

Served as
Deputy physics coordinator ALICE

; o . Physi -
Data Qu_allty Monltorlng and Flying over ALICE ,peﬁ'fﬂfkﬁﬁee
Event Display coordinator _ " SReports | W
Outreach coordinator ALICE Virtual Tour \

ALICE Video

Volume |

Ideas and technologies for a next-generation facility Yiota Foka Archamps, 19 June 2018
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= l="From Berkley to CERN

Berkley 1939 Berkley 1983

The Streamer Chamber Collaboration at LBL 1983

e

First direct irradiation of a patient,
on the new 60-inch cyclotron

First PbPb event in ALICE

2000: CERN Press Release

2016: 30 Years of HI, what next?

successful GSI/CERN collaboration!

Ideas and technologies for a next-generation facility Yiota Foka Archamps, 19 June 2018
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Early Universe The Phases of QCD
£LHC Experiments

y
‘ RHIC Experiments

Temperature

Critical Point

Color/_

el e Superconductor

Nuclear
/ Vacuum Matter Neutron Stars
0 MeV - 2 .

0 MeV 900 MeV
Baryon Chemical Potential

L o od fnel detacted
Dark Enargy Relativistic Heavy-Ion Collisions particles. cistribstions
Accalarstad Expanalon o
AMarglow Light .
Patlarn  Dark Ages D=velapment af
380,000 yra. ¢ Galaxies, Flanets. ebo. Hodrenzation
trhal anengy ~aslih
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free streamirg
14.7 billlan years zal'ision avaliticn
veafme T ~1fm'c - « 10 fm/c e 1002 i

our Universe a heavy-ion collision

on facility Yiota Foka




= First LHC collisions in ALICE

Viewer 1 Mol View | ostselecton | Setectons | 0A hstograns | Windousior |

|

First paper at LHC
on multiplicity measurement

Published on Monday, 14 December 2009 16:00

TS stand-alone [} TEveTrackLs)
Tevecimont
Show. 7 Self 7 Chiaren

W

THE W pp event |

Commang Everdc |

Fus | oo | T3

-100 -80 -60 - 20 40 60 80

1215 _Net | et

0 Retesn | uooea e[S 1]

o 0 Ocbie: 655069 BC: 150

At 17:21 the beams were dumped and the run closed with 284 events

At 17:28 the first mails with the first online reconstructed event
were sent to the institutes

On 23rd November 2009, during the early commissioning of the CERN
Large Hadron Collider (LHC), two counter-rotating proton bunches were
circulated for the first time concurrently in the machine, at the LHC injection
energy of 450 GeV per beam, allowing all LHC experiments to report first
collision candidates.

0941 R,

Ideas and technologies for a next-generation facility Yiota Foka

for medical research and therapy with ions Archamps, a8 Jungg018 (2




== Heavy-ion Results

Probes of HI Collisions

soft

hard

QM2018 Venice

Understanding pp collisions

strangeness

baryon production mechanisms

-  Summary
Global bulk event properties

@ multiplicities, energy density, temperature
€~15 GeV/fm3 T =300 MeV

@ space-time evolution of the emitting source:
HBT: V~ 5000 fm3® t ~ 10 fm/c

@ degrees of freedom as a function of T:
hadron spectra and ratios
ne=1 MeyV, T ~ 155-164 MeV
@ early state collective effects
<p>=0.65, n/s~0.2
@ direct thermal photos
To = 300-500 MeV

Medium induced effects
@ parton energy loss:
high prspectra,
open charm and open beauty
transport coefficients, v, and R,
@ deconfinement:
charmonium and bottonium spectroscopy

probes Era of precision measurements
Towards Standard Model of Little Bang

Ideas and technologies for a next-generation facility Yiota Foka Archamps, 19 June 2018
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ALICE

Heavy lon collisions: conditions of high density and
== temperature of nuclear matter - formation of a
plasma of deconfined quarks and gluons (QGP).

participants

before collision

after collision

Enhanced production of strange particles historically
considered to be one of the manifestations of QGP formation

First observed at CERN in the 90’s (WA97, NA57, NA49).
Later at RHIC and by ALICE

Now observed by ALICE also in
high-multiplicity pp interactions

-ls this due to QGP formation in “small
systems” (pp, p-Pb) at high multiplicity (already
hinted by particle correlations, so-called "ridge”)? =
Observation not reproduced by pp MC
models = opens new directions of (joint)
theoretical and experimental studies

in pp and HI

_ L= B ol |
¥ b ¢ of
& 2K
L 1
8 U O gy
'q;). A+A(x2) |
ks } )
i) i

Z 4= (x6)

7 1072 * § Q“H\ Q+0 (x16)
gatiee . " ’GP ]
physics .

ALICE
r ® pp, s=7TeV
l O p-Pb, {5y =5.02TeV
== Strangerand stranger says ALICE [0 Pb-Pb, (s, =276 TeV
— PYTHIAS
------ DIPSY
. EPOS LHC
Spraa g e 1047—’..‘,\ i R =
Nature Physics 13 (2017) 535 10 107 10°
(chn/d n)lnk 05

ies for a next-generation facility
and therapy with ions

Yiota Foka

Archamps, 19 June 2018

Strangeness QGP September 22, 2011, SQM2011 page

Central Rapidity Fireball and QGP‘

First antibaryon enhancement result, 1990-
1.5 94, SPS-NA35II EXCESS A emitted from

a central well localized source. Background

> .
Q S+S > A+ X (squares) from multiplicity scaled NN reac-
c tions. From Yiota Foka, PhD Thesis, Geneva
© University 1994.
1F
0 L 1 L 1 1
o 1 2 3 4 5 6
y
Conclusion: by early 1990’s we have

convincing evidence of QGP formation
at SPS energy heavy ion collisions in-
cluding S-S.




= =" 0Open questions

Baryon production mechanisms to be understood

MJ Thesis,
arXiv: 1612.08975 (EPJC)

ALICE PID studies: Baryons, protons, in minimum pp events

First discovery at LHC:

CMS “Ridge” in high multiplicity pp

, CMS: JHEP 1009, 091 (2010)
(d) N>110, 1.0GeV/c<p_<3.0GeV/c

7’

R(An,A9)

gEE N - O E———

(c) pp + PP pairs

BT T Understanding biological effects

Radiation-induced DNA damage

Ratio to data

Credits: T. Nomiya, NIRS Japan

Re-analysis of ALEPH ee

Radiation can kill cancer cells by damaging their DNA.

an d H E R A ep d at a X-rays can hit or miss the DNA. Protons are slightly
more lethal to cancer cells than X-rays. Q

t O u n derst and )C(i:;osn ions are around 2-3 times as damaging as j

where such patterns appear. = 2

Understanding fundamental interactions !

Ideas and technologies for a next-generation facility Yiota Foka Archamps, 19 June 2018
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Next generation of scientists

INTERNATIONAL

MASTERCLAS

SES

http://physicsmasterclasses.org
In 2018

articte physics

Hands on Particle
¥ INTRODUCTION

Physics

area
tool to engage young people with particle
physics. High school students are offered the
chance to become scientists for one day and
perform a tailor-made physics analysis involving
real LHC data under the supervision of
physicists. In this way students experience
methods and tools used in research and an
appreciation for fundamental science is created

B MEASUREMENTS

Measurements® with data from ALICE, ATLAS,
CMS, and LHCb have been developed for
Intemational Masterdasses. Students are
introduced to basic concepts of partide
identification and event dassification. They work
with event displays and tools also used by
sdientists. The basic idea of each measurement
is a question related to particle physics. The
results lead students to new and fundamental
insights in this field. Tasks for students include for
example revealing the structure of the proton,
rediscovering the Z boson, the search for the
Higgs partide or signatures of quark-gluon
plasma. All material is free o use for any
educational purpose

W EVALUATION

i

J

¥

!

5 O
== G ‘
== e
= £
= -«
Y =TT

ALICE MC measurement based on the Event Display used by e experiment

B PARTICIPATION

Evaluations have shown that students enjoy
.The iation is i

of gender and pre-knowledge. Three-quarter of

the participants reported that they leamed much

or very much about the organization of scientific
research. In addition, students increase their
general interest in physics and wish to have
more modem physics at school.

Ideas and technologies for a next-generation facility

14 000 students
52 countries
225 institutes

W CONCEPT

« High school students (15-19 years old) are
invited to a university or research lab
« Introductory talks
(standard model, detectors, accelerators)
+ Hands-on: measurement with LHC data
(ALICE, ATLAS, CMS, LHCb)
+ Intemational videoconference
(3-5 groups + moderators at CERN / Fermilab)
+ Organized by IPPOG?

Discussion on implementing
Masterclass for Therapy

M VIDEOCONFERENCE

Every year, during the months of February-March
school-children (15-19 year old)
are invited to an institute of their area.

At the end of their Masterclass, students
connect to a videoconference with CERN or
Fermilab and groups from other countries.
Moderators combine students” results and
discuss them with participants. In addition, the
videoconference indudes a Q&A session and a
quiz.

They are exposed to the world of high-energy physics

Videoconference with moderators at CERN (199 lef) and 5 groups.

Hands-on measurements with real LHC data

Since its beginning in 2005, the program has
steadily grown®. In 2018, more than 220
universiies and research labs in 52
countries participated with 14.000 students
getting their hands on real data from the
LHC. The worldwide participation reflects the
international collaboration in particle physics.

Workd map (le#) and map of Euope (ight) showng n green Countries particpaing in Infemational Masterciasses.

International video conference (3-5 institutes)
moderated by CERN or Fermilab

for medical research and therapy with ions
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