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Identifying solutions for most pressing
research challenges

Highlights

ARadiobiological
effectiveness of
protons

AProgress with
Medipix3

A2nd Topical
Workshop
held at CERN

ellows Activity

The OMA scientific work
packages beam imaging &
diagnostics, treatment
optimization and facility design
& optimisation build bridges
between research communities
that shouldreadily communicate
with oneanother. Ournetworkis
actively helping establish new
contacts and reinforce existing
onesthrough a seriesof Topical
Workshops Our mostrecentone
took us to CERN where
participants  discussed the
challengesin beam and patient
imaging The 2-day event was
ideal to review the state-of-the-
art and identify the many
overlapsin researchchallenges
The workshop saw excellent
discussiongndfirst collaborative
R&D projects have already
resulted from the event All
presentationsare availableonline
and can be accessedvia the
eventindicopage

Our next workshop will now
focus on the question how a
treatment beam can best be
imaged and how the required
diagnostics can be best
integrated into the machine The
dialoguebetweenthe instrument
developers and accelerator
designerswill be important to
further enhancethe performance
of existingand future treatment
facilities This topical workshop
will be held at GSlin Germanyon
11-12 December 2018
Registrationwill open shortly via
our website

Finally, | would like to saya big
& 0 K l-8y2]dztd ¢ COSYLAHor
providing a special Academyto
our Fellows between 6-8 June
2018 Whilst most of our Fellows
are unlikely to become control
systemsspecialistsin the future,
the detailed insight and
opportunity for discussionwith
COSYLABexperts, provided a
very welcome addition to the
overallOMAtrainingprogramme

Y 4

Prof. Carsten P. Welsch
OMA Coordinator


https://indico.cern.ch/event/716062/
https://www.liverpool.ac.uk/oma-project/events/workshops/3rd-oma-topical-workshop/
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Research News

Radiobiological effectiveness of protons

OMA Fellow Anna Baratto Roldan will

present in August 2018 her first report on

the status of her project oRadiobiological
effectivenessof protonst. This project aims
to set up a new systemfor the irradiation of

biological samples at the IBA cyclotron
installed at the National Centre of

Acceleratorsin Seville(Spain) Thiscyclotron
is mainly used for the production of

radioisotopes for  Positron  Emission
Tomography(PET),but it is also equipped
with an externalbeamlinefor interdisciplinary
research producingan 18 MeV proton beam
or a9 MeVdeuteronbeam

The rationale behind ! y v Ipr@iéct is given
by the necessity of performing studies of

proton RelativeBiologicalEffectivenesgRBE)
at low energieswhich would help reachinga
consensuson the variation of proton RBE
near the Bragg peak In current clinical
practice,the RBEof protons is consideredto

have a constant value of 1.1, which means
that protons are consideredto be 10% more
effective than photons [1] in the
determination of the same biological effect.

The use of a constant RBE value is an
approximation, generally supported by the
fact that the available biological data are
insufficientto justify clinicallythe useof other
proposed approaches [2-3]. There is,
however, a large amount of data
demonstratingthat proton RBEis a complex
variable, which depends on many factors,
including tissue type, biological endpoint,
dose and radiation [4], and which varies
towards the distal Bragg peak region

Therefore, not taking into account the
variationsin RBEalong the proton beammay
have important clinical consequences[2-

3][5].

To perform studies of proton RBEat low
energies,dedicated beamlinesare required,
for which special beam optimization and
dosimetric technigues are needed At the
National Centre of Accelerators (CNA)
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beamlinesof this kind are availableat the 3

MV tandem and the 18 MeV cyclotron
facilities, which can be adapted to allow
reliablemeasurementsand cellirradiationsat

low proton energies Thespatialconfiguration
of the two beamlinesallowsthe irradiation of

cells,growingin monolayerculturesplacedin

Petri dishesand mounted at the exit of the

beamline, orthogonally with respectto the

beam axis With this configuration,two are
the major constraints when irradiating
biologicalsampleslow beamintensity, of the

order of some pA to control properly the

fluencewithin suitableirradiationtime scales
and the irradiation field, which has to be

broad enough, of the order of few cm to

coverthe whole sample andhomogeneousn

both energyandspatialdistribution.

In the caseof the 18 MeV cyclotronexternal
beamline,a simple beam line diagnosticand
irradiation scheme, based on a completely
defocusedbeam, externalscatteringfoils and
an ionization chamber coupled with EBB

radiochromic films, has been used for the

determination and measurement of the

optimal beam parameters for radiobiology
experiments Measurementsof the intensity
profile have been performed using EBB

radiochromic films and a transmission
ionization chamber for proton fluence
evaluation Experimentshave been done in

different irradiation conditions,degradingthe

beam with tungsten scattering foils of

different thicknessesfrom 50 to 200 um, and
varying the distance between the exit
windowandthe sample

A homogeneous irradiation field, with

maximumdeviationsaround 8%in the whole
samplearea (3.5 cm of diameter), has been
achievedfor a beam energy of around 11
MeV and below, and with a feasible beam
intensity. In parallel,Monte Carlosimulations
of the beamline have been performed with

the SRIMand Gean# codes,to be compared
andmatchedwith experimentadata

fondozionec NAL



These simulations reproduce quite well
experimental data in what concernsbeam
profiles measured with EBB radiochromic
films, with maximumdeviationsof about 13%
and 9%, respectively Futureimprovementsof
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the beamlineare still under study; different
solutions such as changesin the collimation
systemor the installationof a systemfor the
dispersionof the beam inside the beamline
vacuumpipeare currentlybeingconsidered

[1] International Commissioron RadiationUnits and MeasurementsPrescribingRecordingand ReportingProton-Beam

Therapy,(ICRWReport78), JICRY2007); 7.
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Thiswork is relatedto OMAdeliverable2.14

Progress with Medipix3: Maximum readout and saving frame

rate achieved

OMA Fellow Navrit Bal, who is basedat ASI
in the Netherlands,hascarriedout studiesto
increasethe clock frequency of the readout
system, SPIDR (Speedy Plxel Detector
Readout)of the Medipix3 detector. He was
able to demonstratethat the systemcanrun
at 200 MHz, resultingin a maximum frame
rate for typical settings (12 bit frames,
continuous RW mode) of 2,000 Hz
Previouslythe readoutsoftware, Dexter,was
operating at ~1,000 Hz without frame loss
andcouldnot savemore than ~100Hz,thusa
very  significant  improvement  was
demonstrated

A higher frame rate has a number of
advantagedor the applicationof the sensor
It allows imaging of fast moving objects or
processesimagingat very high flux or, if the
flux is low enoughand eachradiation event
makes clusters and not single pixel hits,
superresolutionimaging

In his studies,he usedthe Linuxtool W LISAFF Q

profiing and made Wamegraph® He
optimized the readout chain by narrowing

down and eliminating or reducing various
performancebottlenecks After performance
optimization, he showed that an increased
maximum readout and savingrate of up to
2,000 Hz is now possible The sustained
network traffic rate in these tests was 6.9
Ghit's! An additional side effect from this
performancetuning was that the CPUusage
was massivelyreducedfrom 60-100%6 to 15
40% Future investigations will focus on
additional performance gains through fine-
tuning of thesenew settings

'Flamegraphsgenerated from ‘perf' data were found
to be an exceptionally useful tool to understand
where CPU time is spent
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Network News

2nd Topical Workshop held at CERN

N % i

2nd OMA Topical Workshop CM
\

vz \ Diagnostics for Beam and Patient Monitoring
4"~ 5" June 2018, CERN >

The 2@ OMA Topical Workshop on

W5 A 3y Zai (| Bé@ra and  Patient
a2y Al aoddplac et CERNN 4 and

5t June 2018 Over 40 delegatesattended
the two-day workshop,includingmany OMA
Fellows, who presented and discussed
updateson their respectiveresearchprojects

Thisworkshoplinkedtogethertwo OMAwork

packages WP2: Beam Imaging Diagnostics
and WP3: Patient Treatment Optimization

The program included a mix of invited and

contributed talks from variousOMA partners
and external participants Technologiesfor

non-invasive particle beam imaging were

presented, showing very promising results
from OMA Fellows Innovations based on

prompt gammaimagingwere also discussed
asamethod of treatment monitoring.

Invited talkslinked researchand development
with  state-of-the-art clinical treatments

Severaindustry-basedtalks gaveinsightasto

the latest developmentsin clinical hadron

therapy. Alongthe mainworkshoptopic there

was a session on knowledge exchange,
discussinghow expertise at CERNand in
wider research can be developed into
partnershipswith Industry.

The workshopincluded lively discussionand
cross collaboration opportunities between
OMA Fellows in the fascinating research
environmentof CERN
ProfessorCarstenWelsch,OMA Coordinator,
says "There is a growing need of
collaboration between different research
communities to address some very
challengingquestionsin ion beamtherapy. In
this workshop we brought together experts
specializedn monitoring patients with those
developing technologies for imaging the
particlebeamusedfor the treatment We saw
lively discussionghroughout the event and
many ideas of how to enhance existing
monitoring systemsOMAorganizesa number
of challengebased workshopsand it is a
pleasureto seethe interestingresearchideas
emergingfrom thesediscussion$
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CosyLalAcademy held at CERN

Fromthe 6% ¢ 8" June,COSYLABrganized
an academy for the OMA Fellows to
introduce them to a control system
architecture widely used in research
institutes and proton treatment facilities
acrossthe world. COSYLAB, companywith
more than 150 basedin Ljubljana, Slovenia
provides system integration and customer
adaptedproductsand solutions,coveringthe
complete area of control systems and
instrumentation, specializedin accelerators,
both for particle therapy and scientific
research, as well as tokamaks and radio
telescopes

The Fellowsreceivedtraining in EPICSEPICS
is a worldwide collaboration that shares
designs, software tools, and expertise for
implementing largescale control systems
The software toolkit is a Control System
Architecturewith an efficient communication
protocol (ChannelAccess)for passing data
and distributing reaktime database of
machinevalues

Upcoming OMA Event

The teaching included getting to know the
structure and vocabularyof EPICS&s well as
hand on programmingto develop a small
EPIC@pplicationon temperature monitoring
andcoolingof aroom.

It wasa goodopportunity to seethe interface
between diagnostics that are being
developedwithin the OMA project and the
integration in a system network of a facility
that is crucialfor a smooth and safe working
environment

39 OMA Topical WorkshopAccelerator Design and

Diagnostics
11t - 120 December, GSI, Germany

The3d and Finaltwo-day TopicalWorkshop

The workshop is mandatory for all OMA

on W OOStredgn& & NI Iy 2willi A OFelldwsn WP2 and WP4; all other Fellowsare

look into the efficient integration of the
devicesdevelopedin Work Package2 (Beam
imaging and diagnostics)into the facilities,
beamlinesand gantriesfrom Work Packaget
(Facility design and optimization) The
discussionwill focus on how to improve the
use beam and patient diagnosticsto design
(andoperate)ion beamtreatmentfacilities

welcometo attend.

A limited number of placeswill be offered to
externalparticipants

More information and how to register will
soonbe availableviaour webpage

NA A A
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Other Events

AVA topical workshop CIVIDEC

15h - 17t October 2018Cividec Vienna

The AVAproject is delighted to announcea
three-day Topical Workshop on diagnostics
and detectors in storage rings, beam lines
andexperiments

The event will be hosted by AVA partner
CIVIDE® Vienna,15" - 17" October2018
It will coverthe challengesn the designand
operation of advanceddetectors and beam
instrumentationto optimizethe performance
of the ADand ELENAaswell asexperimental
output.

This research challengedocused event will

combined talks by research leaders,
opportunities for early stage researchersto

Fellows Activity

presenttheir work,andpaneldiscussions
Furtherinformationcanbe found here:

https://indico.cernch/event/726019

Broadening the OMA training through expert courses

SudharsanSrinivasan,OMA Fellow basedat

PSlattended atwo day certified NI LabVIEW
course with hands on experiments and

programming The course focused on data

acquisition using NI-MAX a measurement
and automation explorer tool and LabVIEW
programmingto remotely control and acquire
data from measurementinstruments that

were provided by National Instruments This
course will come handy for the test bench

characterizationof beam diagnostic devices
that Sudharsaris currently developingfor the

PROSCAfscilityat PSI

Sudharsanalso took part in a Research
Integrity course that focuses on ethical
scienceand researchactivities This course
emphasizes the importance of fairness,
honesty, reliability, openness confidentiality,
non-discrimination, responsible mentoring
and publication, and objectivity to name a
few and hencecovereda number of skillsthat
are not normally covered in PGRtraining
programs



https://www.liverpool.ac.uk/ava
https://indico.cern.ch/event/726019/
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Combining BIANCA with FLUKA improves understanding of
Biological Effects of Radiation

BIANCA In March 2018 OMA Fellow Giulia AricoQ Theresearchgroup at the Universityof Pavia

& spent 2 days at the University of Pavia, is developingan alternative approachfor cell
m Physics Department, to work with Prof F death studies, called BlophysicalANalysisof
| A=y Ballarini and Dr M Carante on some Cell death and chromosome Aberration

developmentof the FLUKAMonte Carlocode

for biophysicsapplications In particular, this

project aims at offering the possibility of

performing biologicalstudieson the Relative
BiologicalEffectivenesgRBEjand cell survival

curvesfor hadrontherapywith FLUKAFLUKA
has been used at CNAO(Pavia, Italy), HIT
(Heidelberg, Germany) and MIT (Marburg,

Germany)for similar studies using the LEM

model developed for heavy ions at GSI
(Darmstadt, Germany) In the caseof LEM,
the dependencyof the RBEon the particle

energy is crucial, and the alpha and beta

parameters,which vary for different tissues
and tumours, are calculatedfor heavyions

using data from conventional photon

radiotherapy The alpha and beta terms

determine the curvature of the cell survival

curve

CREAML Hackathon in Belfast

OMA Fellow JacintaYap and LIVDATFellow
Selina Dhinsey attended the Computing
Radiation Effects to Advance Medicine
(CREAM)workshop at v dzS S yrivaérsity,
Belfast from the 39 ¢ 6" April 2018

(BIANCA) As the name suggests,in the
BIANC/Aimulationsthe cell deathis linked to
the chromosome  aberrations  and
experimentaldata are used for comparison
The results obtained with BIANCAcan be
used to complementand as comparisonto
the results obtained with the LEM model
Moreover, coupling of BIANCAwith FLUKA
couldallowto predict cell survivalcurvesand
RBHEor hadrontherapy.
Thisexperiencewvasusefulandvery satisfying
for the Fellow Giulia She gained a deeper
knowledge on radiation damage and
biophysical models Moreover, the initial
results achievedare promisingfor a fruitful
collaboration between BIANCAand FLUKA
developers

Supported by the UK Global Challenge
Network+in AdvancedRadiotherapyit wasa

week of exciting discussion and budding
collaborations starting with an introductory

workshop to TOPAS (Tool For Particle
Simulation) TOPASs an innovative software
built on top of Geand, allowinguserssimilar
capabilitiesbut in a computing environment
whichis more userfriendly and easyto learn;

an advantageousfeature particularly for a

clinical setting Step by step exercises
demonstrated the capabilities of the tool,

allowing usersto simulate particle beamsin

varioussetupsand interactionswith a range
of materials

NA A A
ZJIV\/ \
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Invited talks were also given by JosephPerl
and JanSchuemanmwho haveworkedon the
Gean#t collaboration and development of
TOPAS and TOPASbio respectively
Professor Schuemann introduced TOPAS
nBio an extension of TOPASwhich works
down at the micro- and nanometre scales,
allowing beamcell interactions to be
modelled The latter 2 days focused on a
WK I O1 Fini &igcy @mall projects and
discussion®f mutual researchinterestswere
setup It alsofacilitated future collaborations,
bringing  together institutions  with
complimentary research and allowing
experienceo be sharedbetweenthosein the

Jacinta Yap at PTCOG57

fieldsof radiobiologyand medicalphysics

WI O A pfoiedt ficiiseson simulationstudies
of beam behaviour to correlate the beam
halo to the core for integration of the VELO
online beam monitor. These studies will
provide a good understandingof the physics
and the beam, linking to { St ALVDATA
project exploring the radiobiologicalaspects
of proton therapy. Theweekwasan insightful
experiencefor both University of Liverpool
PhDs,providing the opportunity to network
and also learn more about this Monte Carlo
tool relevantto their researchin simulatinga
proton therapybeamandcellinteractions

Jacinta Yap presenting a talk at PTCOG57.

Lastmonth PTCOG7 was held in Cincinnati,
Ohio, USAfrom 215t ¢ 26" May. Organized
by the Particle TherapyCoOperative Group,
this annual conference is a major
international meeting which brings together
those in the field of particle radiotherapy
physicists,medical professionals,specialized
vendors,scientistsand researcherslike The

A\ AN A
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week started with the educationalsessiorfor
the first three days, providing a good
overview of relevant themes such as the
physics,radiobiology,technologyand clinical
aspectsin particle therapy. Thiswasfollowed
by the scientific meeting which included
numeroustalks from expertsandresearchers
aswell asapostersession




OMA Fellow JacintaYaphad the opportunity
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This is essential to be able to ultimately

to giveatalk ond L Y LX SY ®f/alNbrii A 2 yorrelate halo measurementsto the core of

invasive Online Beam Monitor at a 60 MeV
Protontherapy o S | Y f dhriyigiie second
quality assurance session She presented
preliminary simulations, results and the
developmentof the LHCbVELQletector asa
standaloneonline beam monitor for particle
therapyapplications Thiswork contributesto
her researchas part of the OMA project, to
develop and optimize beam diagnostictools
for particle accelerators For the VELCbheam
monitor, WI O A ywirk féuses on the
integration of the systemand in particular,
the particle transport and tracking of the
beam astransportedthrough to the delivery
system

GiuliaAricaeQ I a |
course in South Africa

Thelast FLUKA S 3 A yogush,EoSted by

the Stellenbosh University in South Africa,

attracted 30 students, mainly from South

Africa and Europe, but also Zimbabwe,
Brazil,China,Qatar. OMAFellowGiuliaAricaQ
was one of the co-organizersand one of the

speakerf the course

This experience was demanding but also
ambitiousfor Giulia Sheneededto refine her

planning skills students registration,
schedulingof the courseprogram, searchof

the S @S ywénGeiand organizationof the

& 0 dzR &gedmintdationare just some of

the tasks in which Giulia was involved

Moreover, planning time and respecting
deadlines, managing costs and expenses
accordingto the availablebudgetare someof

the responsibilitiesthat Giulia had to deal

with  during the organization process
Preparationof the lecturesand exercisesfor

the beam in order to monitor the proton

beamdosedeliveryin realtime.

The conferencewas also joined by several
OMA network partners, including Fellow
Laurent Kelleter from UCL It was a great
platform to learn more about the current

landscape of particle therapy, recent
innovationstechnologyandclinicaladvances
The significantinternational involvementalso
showedwhat work is being done in the field

acrossthe world to addressthe challenges
associatedvith particleradiotherapy

Ve ~

0 SHOK!ISYI | @S T X

the course was another challenge Giulia
encountered Moreover, she needed to
deepen her learning and to gain some
expertiseon fields beyondher researcharea,
like high energyphysicsjnducedradioactivity
andneutrinophysics

LINSBaSydaya |
in South Africa.

DA dzft Al arel
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A visit to the iThemba Labs was also
organizedfor all participants as part of the
course Thecontrol, experimentaland clinical
areaswere visited under the guide of local
scientistswho showedthemselvego be very
hospitableand willing to answerto the many
arisingquestions

This course was an amazingexperiencefor
Giulia,and gaveher the possibilityof training

t NP G2Y
Dresden

For one night a year, research institutes,
museumsand university facultiesin Dresden
are opening their gates to welcome
everyone to learn more about the latest
researchand scienceprojects. Thisso-called
W[ 2Night of the { OA S yitDeBta every

0 KSNJ LB

her abilitiesand performanceunder pressure
It was also a valuable opportunity for
enhancingher generalknowledgeon physics,
and for expandingher professionalnetwork.
Giuliawasimpressedby the strong desireto
learn and high motivation of most of the
studentsin the course After so much hard
work, the positive feedbackand attitude of
the participantswasthrilling and gratifying

Ay T2 0dz

Thegeneralideabehind protonswas of most
interest, especiallythe question about the
differencesto conventionalradiation therapy
but alsothe necessityof researchto further
improve the therapy. Furthermore, the
visitorshad the chanceto win smallprizesby

yearthousandsof & & YandbigNS & S I NI K $Niligéa small quiz with the help of the

to visit the different researchfacilities of the
city. With its unique particle therapy system
and the special emphasis on research,
OncoRay is also opening its gates for
everyonewho would like to have a look on
proton therapy and the different research
projectsperformed On15" of Junethis year,
it was again possibleto learn more about
principlesof particle therapy and to visit the
proton treatment facility ¢ a unique
opportunity, asit is usuallynot accessibldor
the public.

JohannesPetzold OMA Fellowbasedat IBA,
took the opportunity to join the W[ 2Night
of the { OA S vit@BcdRuyto discussand
present the basic principles of proton
therapy. During the whole evening, he
explained the basics of dose deposition,
patient treatment, and his own research
within OMA

experts or by accelerating marbles in a
mechanicatyclotron

Johannes gxplajning his research to partic[pants at
0KS Ww[2y3a bAa3aKd 27
The event was a great successand several
hundred visitors came during the eveningto
OncoRayto learn more about the latest
research

R dzN
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https://www.oncoray.de/en/
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OMA Fellows at ENLIGHT 2018

OMA Fellows Jacinta and Laurent presenting their posters at
ENLIGHT2018.

From 25" to 27" of June, the annual
ENLIGHMeeting and Trainingtook place at
the OMA beneficiary institution University
CollegeLondon(UCL)ENLIGHB anacronym
for EuropeanNetwork for Light lon Hadron
Therapy Thenetwork hasbeenestablishecht
CERNNn order to coordinate the European
efforts in hadrontherapy. Two OMAFellows,
Jacinta Yap (University of Liverpool) and
LaurentKelleter(UCLhadthe opportunity to
participate in the 16th annual ENLIGHT
meetingsinceits foundationin 2002
Jacintacontributed to the conferencewith a
poster on the simulationof the Clatterbridge
beam line, which has been developed in
collaborationwith Simon Jolly and Mathieu
Hentzfrom UCL Laurentpresenteda poster
and gavea talk about the developmentof a
scintillatorbasedrange telescopefor quality
assurancén proton therapy.

Thefirst day of the meetingwasdedicatedto
handson training on proton therapy. It
included talks on the clinical and physics
potential of proton therapy,quality assurance
in clinical trials and the public perception of
proton therapyin the UK,to namejust a few.

The day wasrounded up by a demonstration
of the Eclipsetreatment planning systemby

Varian

The second day focused on dosimetry,
imagingand patient selection Cliniciansand

scientists from multiple proton and ion

centresacrossEuropeand the USAreported

about their experienceand practise After a

long day of interesting talks and lively
discussions, the conference participants
enjoyed a boat cruise on the river Thames
throughthe Britishcapital

Onthe final meetingday, there were sessions
on combinedradio- and immunotherapy,the

differencesof treatment with different light

ionsandpaediatrics

The whole meeting was live-blogged on

Twitter where details on the talks can be

found under the hashtag #ENLIGHZ018 or

by following the PART  group

@ProtonAdvancedRTThe full program can

be looked up under

https://indico.cernch/event/659363. The
next & S | M&tng will be hosted by the

then brand new proton therapy facility of

CaenFrance

NA A A
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Partner News

Dr Miguel A. Corté&iraldoreceives research award

[ b 8 ‘:':

l -

Dr Miguel A. CortésGiraldo, OMA
supervisor,hasbeen awarded with the 2017
Young Researcher Prize by the Royal
Academyof Scienceof Sevillein a ceremony
which took place on 239 May 2018 This
prizeis givento researchersinder the ageof

35whoseaffiliation and/or researchactivity is

relatedwith Seville

Dr CortésGiraldoearned his PhDin Nuclear
Physican 2011 and is one of the supervisors
of the project carried out by OMA Fellow
AnnaBarattg focusedon the preparationof a

beam line setup optimized for radiobiology
experimentswith proton beamsat the 18/9

Credit:Diariode Sevilla

MeV cyclotron facility at CNA (Seville) His
main researchinterests are related with the
applicationof Monte Carlosimulationsto the
fields of proton and ion radiation therapy,
especially in what concerns modelling of
treatment plans including radiobiological
effects and radiation quality description
Someof theseworksare carried out with the
Roberts Proton Therapy Center of the
University of PennsylvanigPhiladelphiaPA,
USA) Heis alsoa member of the Gean#t and
n_TOFollaborations

Congratulations!

France chooses CNAO as a scientific partner

A partnership has been created between
Italy and Francein order to study tumours
which non-operable and resistant to
radiationtherapy.

Italy is one of the 4 countriesin the world
together with China,Japanand Germany,to
have the acceleratorfor the production of
carbonions usedin oncology,which can be
used to treat cancerswhich are inoperable
and resistantto X-ray radiotherapy French

patients will come to CNAO to receive
treatmentswith carbonion therapy.

France, which does not yet have this
technology, has decided to launch an
international study to compare the
effectiveness of carbon ion therapy
(adrotherapy with that of radiotherapywith
photonsandprotonsandhaschosenitaly and
CNAO, Centro National Oncological
Adrotherapyasscientificpartners

fonduz}onec NAL
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The research, which takes the name of
"Etoile", involvesthe enrollment of patients
in Francethat will be dividedinto 2 groups,
one of which will be treated with more
advancedand preciseforms of radiotherapy
on the target (radiationtherapy with protons
or with photons)andthe other with a further
evolutionof anti-cancertherapies,that is, the
adrotherapywith carbonions The people of
the secondgroup will be treated at CNAO,
which has already welcomed over 1800
patientssince2011
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At the centre of the study are the norn-
operable or nonfully operable cases of
tumourssuchascysticadenoidcarcinomasof
the head and neck, soft tissue sarcomas,
osteosarcomas, chondrosarcomas and
chordomasof the spineor sacrum Thestudy,
funded by AssuranceMaladie the French
Ministry of Health and Frenchorganizations
NetSareResOsand Refcor will last 7 years
The international research coordinator is
PascaPommier radiotherapist,of the Centre
LéonBérardof Lyon

Dr ChristiarGraeffhonoured for his scientific achievements

OMA Steering Committee member Dr
Christian Graeff (GSl)has been honored for
his scientificachievementswith the Gunther
von PannewitzAward of the GermanSociety
of Radiation Oncology (DEGRO)The award
was presentedin recognitionof his research
on the use of ion beamsto treat cardiac
arrhythmia

The Glnther von PannewitzAward, which is
endowed with €1,000, is presented in
recognition of outstanding research work
devoted to radiation therapy for non
malignant diseases, including radiation

biology, radiation physics, and clinical

research The presentation of this award

honours the lifetime achievement of the

Freiburgbased radiologist Glinther von

Pannewitz

Dr Graeff acceptedthe award at the DEGRO
annualcongressn Leipzig

Congratulations!

Fullarticlecanbe found here
https://www .gside/en/start/news/

Award ceremony Photo: MCI
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Medical Experts discuss future R&D directions

A workshop on & L 2 fgracancer therapy,

space researchand material &8 OA Sdk S ¢

placefrom Junel9h -21st 2018in Archamps
France,in the vicinity of Geneva The event
was hosted by the European Scientific
Institute (ESI) and organized within the
framework of ARIES and ENLIGHT It
highlighted the increasingly important
interface between fundamental physics
researchandmedicalapplications

Over recent decades many important
developmentshavebeenbuilt on either basic
physicsprinciples or the tools developedto
conduct physicsresearch Notable examples
are diagnostic and therapeutic techniques
such as particle therapy or innovations in
spaceand material sciences CERNand GSl,
two laboratories that pioneered ion beam
basedcancertherapy sincethe early'90s, co-
organized this workshop which attracted
more than 60 expertsfrom all over the world.
Onthe first day, reports from leadingclinical
facilities such as OMA partners CNAOand
Medaustronin Italy, aswell asthe Heidelberg
lon Therapy center HIT in Heidelberg,
Germany were given This formed an
excellent basis for discussion of specific
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technical and technologicalchallenges,such
as efficient ion sources,different technology
choicesfor linear and circularacceleratorsas
well as challengesrelated to beam delivery
systems Two sessionsthen focused on the

particular R&D challenges related to

synchrotrons and gantry design with

discussionscontinuing until 19:00 on the

second day OMA Steering Committee
member Dr Christian Graeff who was also
member of the ProgrammeCommittee,gave
atalk on"Heliumasarangeprobe”.

The final day of the workshop focused on

future directionsin ion therapy, as well as
accelerator development OMA Coordinator
Professor Carsten Welsch talked about
"Europeanmedical acceleratornetworksand

design perspectives"where he emphasized
the role OMAcanplay.

The event provided an ideal opportunity to

exchangeideas, share current experiences
and explorefuture possibilitiesfor the design
of a next generation medical researchand

therapy facility with ions in Europe All

presentations are now available via the

workshophomepage
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Vacancies

PhD position at the University of Liverpool

Dielectric laser acceleration of relativistic beams

More information can be found here:
https://www.liverpool.ac.uk/quasar/vacancies/vacancies/

Early Stage Researcher Fellowship within the AVA proje@asylatd.d.
Development of a versatile control system

More information can be found here:
https://www.liverpool.ac.uk/ava/projects/cosylab/

PhD Position aDncoRay
HelmholtzZentrumDresdenRossendorfGermanynttps://www.hzdr.de/is gladly welcoming
applications for a new PhD position in medical physics at its InstitiRadiooncologg Oncoray
https://www.oncoray.de/ a leading proton therapy research centre in Germany and adjunct
partner of the OMA project.

Interested candidates should email the lead researcher Dr Ri€liitestian.Richter@OncoRay.de
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OMA Events

December 1% - 120 2018 3rd OMA Topical Workshe@\ccelerator Design and Diagnostics, GSI, Germany
March 2019 3rd OMA Schod] Particle Therapy, MedAustron, Vienna, Austria

June 2# ¢ 25 2019 Advanced Researcher Skills and Technology Transfer Workshops, Livékpool,
June 28 2019 Symposium: Accelerators for Science and Society, Liverpool, UK

Other Events
July 23'- Sept 13 2018 Summer Student Program, GSI / FAIR, Germany

Oct 18" - 171 2018 AVA Topical Workshop: Detectors & Diagnostics, CIVIDEC, Vienna, Austria
May 19" ¢ 240 2019 Melbourne Convention & Exhibition Centfystralia

June 16 -15h 2019 PTCOG58, Manchester, UK

July 3t -3 2019 ENLIGHT Annual Meeting and Training, Caen, France

NOTICE BOARD

This newsletter is published on a quarterly basis. Help us keep it interesting by
providing your news and updates.

DEADLINE FOR THE NEXT NEWSUETHeRtember 2018
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www.oma -project.eu

Project Coordinator Newsletter Editor
Prof Carsten P. Welsch Alexandra Welsch
carsten.welsch@cockcroft.ac.uk alexandra.welsch@cockcroft.ac.uk
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