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MARIE CURIE ACTIONS research fellowship program

is a set of mobility research grant schemes funding pre- and

g’ 5 post-doctoral researchers in Europe as well as experienced researchers
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Fellowships are awarded by the European Commission in various
scientific disciplines within the People programme (FP7)

PEOPLE

Initial Training Network (ITN)
Initial training of researchers to improve mostly young researchers career
perspectives in both public and private sectors, by broadening their scientific and
generic skills, including those related to technology transfer and entrepreneurship
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3 European Network installed within the
FP7 Marie Curie Initial Training Network scheme

IT N T"’m;’{; started on 15t June 2008

A I ‘ Ay, L }A < with a duration of 48 months
Novel Dlagnostic Techniques for future particle Accelerators:

a Marie Curie Initial Training NETwork

started on 15t October 2011
with a duration of 48 months

Exploitation of LAsers for applications at accelerator facilities for ion beam
generation, acceleration and diagnostics

[ \ n started on 15t December 2011
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with a duration of 48 months

Optimization of the performance of any Particle ACcelerators



OPTIMIZATION OF THE PERFORMANCE OF ANY PARTICLE

ACCELERATOR

WHAT?
oPAC is the goal of a new network within the FP7
Marie Curie Initial Training Network scheme

HOW?

The network presently consists of an international
consortium of more than 30 partner organizations
including universities, research centers and private
companies

WHY?

oPAC aims at developing long term collaboration
and links between the involved teams across
sectors and disciplinary boundaries and to thus
help defining improved research and training
standards

With a project budget of 6M€, oPAC is
one of the largest projects ever funded
by the EU within the Marie Curie ITN
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OPAC:

Optimizing the
rformance

of Particle
Accelerators

A Marie Curie Initial Training Network




NETWORK STRUCTURE

oPAC brings together leading research centres, universities, and industry partners
to jointly train the next generation of researchers in
accelerator science and technology
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Committee

23 fellows from 14 countries,
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RESEARCH PROJECTS and TRAININGS

Goals

v" Train the next generation of accelerator experts in best
possible way

v Provide them with ideal skills basis for their future careers

v Promote collaboration and cross sector exchange

v" Secondments to understand how R&D works at different
places

v Four R&D work packages:

1. Beam physics

2. Beam diagnostics

3. Simulation tools and accelerator control
4. Data acquisition systems

Trainings

v" Local training by host

v Network-wide schools on diagnostic techniques
v" Intra-network exchange of researchers

v" Secondments to partners from industry

v" Training in complementary skills




oPAC
R&D Work Packages




RESEARCH PROJECTS
WORK PACKAGE 1

Beam Physics

v Development of designs for possible LHC upgrade options

v Advanced beam physics problems at light sources

v" Optics and lattice design studies for the interaction region design of the LHC
experimental insertions

v" LHeC as a future upgrade option of the LHC

v Simulation studies into halo generation in high brightness hadron beams

v Studies into beam loss patterns at ESS

v" Design and development of resonant structures as Schottky noise detectors
for various frequencies

v Optimization of the layout of the LHC collimation system

v Improvement of the understanding of non-linear beam dynamics effects in
light sources



RESEARCH PROJECTS
WORK PACKAGE 2

Beam Diagnostics

v" Beam halo monitor development

v Optimization of beam instrumentation for light sources

v Cryogenic SQUID-based beam current monitor

v" Beam Loss Monitors for use in Cryogenic Environments

v Methods for measuring the beam profile in high intensity beams

v Laser-wire beam profile monitor for measuring the transverse beam profile of
an H- beam

v Optimization of '°Be detection

v Design a detection system for verifying a 3D method of image reconstruction
for Intensity Modulated Radiotherapy Treatment (IMRT)



Simulation Tools

Included in most R&D projects, plus:

v Development of a simulation suite based on the multilevel fast multipole
method

v Development of a GPU-based PIC solver



Control Systems

Links all R&D projects, plus:

v Adaptation of existing open-source control systems from compact
accelerators to large scale facilities

v Improvement of the process to identify the needs for accelerator
instrumentation



oPAC
Trainings: Schools




oPAC SCHOOLS

v" CERN Accelerator School, Granada

v Joint Universities Accelerator school, Archamps

v" 2nd oPAC School - Complementary Skills, Liverpool

v Advanced School on Accelerator Optimization, London

* 4th oPAC School, Advanced Researcher Skills School, Liverpool

CERN Accelerator School &
the University of Granada
will organise a course on

Infroduction to
Accelerator Physics

28 October - 9 November 2012 Lo A ¢ 87 3 o TWO COURSES ON PARTICLE ACCELERATORS
Granada, Spain o' % y S JUAS 2013

This basic Introductory course will be of interest fo young > 1 : \ 4 & < e 7 Jan uary to 15 March
staff from laboratories, universities and companies
manufacturing accelerator equipment.
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fo multi-particle dynamics. A series of topical seminars /!
and tutorials will complete the programme.

A ““ﬁ-“” Lourse [ SCIENCE & PHYSICS (anuary 7% ta February 8)
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oPAC SCHOOLS

2" oPAC School - Complementary Skills | o 4 /
June 31 - 7t 2013, University of Liverpool, UK i g g E n‘

Presentation skills

Scientific writing

Project management

Generic skills through outreach project
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Proposal writing
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T
i i

AN N NEANE YN

Introduction Career Prosp ion skills Ad d Project to Peer
Paired Introductions: Participants Industry &
JETETLE HDETITEISEEy Academia Introduction Independent Team
interview partner then present them Work
to whole group. Participants will give 5 TP (e i B s
IndePGndent ‘minute presentation in e T T Ign 4 5
Teamwork small groups about their g p The Presentation
Dreamer, Realist, PhD projects Chairs meeting (Followed by Questions)
Critic 5 _ Present summary of report
Teams tocome up witha  AlPresentationswilbe - girycrure Peer Review
response to the challenge Teams review project preparation
Tea_ms choose their project Foodback by: following feedback
topic and plan the team- (1) presenter,
L(ELE-ICE LS Presentation skills CELIGRe (2) (2)fellowstudents,  International e
RN PN Basics of research presentations — . (3) Tutor collaboration
an introduction to the Dos and Target Setting Teams present
Don'ts of & assessment and feedback

. session— assessment of

targets for the project Forward Planning

Lunch
ERDER XN Introduction to Project Scientific Writing Visit to Cockcroft Network diagrams
Management Institute (Understanding
dependencies)
LN\ I -T2 " Theoretical Background Focus on writing research ptroduction
15.30-16.30 papers. > Independent Team
Action: Plan PhD project o The writing process  Tour of facilities Work
16.30-17.30 WRHASRTY and structure .
Ipt i Teams continue
Stakeholder analysis . Thinking about the collaborating on project.
Milestones audiance . Produce report
Ueliembies) : arelionnas . Create presentation
. Tips
Writing for the general Assessing Risks

public.




oPAC SCHOOLS

CPAC

Advanced School on Accelerator Optimization

7th July to 11th July 2014, Royal Holloway University of London, UK

GOAL of the SCHOOL.:

v Cover accelerator optimization through beam
physics studies, instrumentation R&D and
charged particle beam simulations at an
advanced level

Particle beam characterization
Sourcery

Accelerator Magnets

Lattice Design

Beam Profile/Position Measurements
High(er) accelerating gradients
Beam Loss Monitoring

Beam Cooling Techniques ¥~ Particle Tracking Codes
3rd generation Light source

Next generation Light Sources
LHC Optimization

Numerical Optimization
Accelerator Control System
Compact ASM Systems
Future Accelerators
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oPAC SCHOOLS
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oPAC
Workshops




oPAC WORKSHOPS

v Specialist Workshops
Computer Simulation Technology ‘Particle Studio’ (24/06/2013, CERN)
Bergoz Instrumentation ‘Beam Instrumentation’ (25/06/2013, France)

v 18t oPAC Topical Workshop
Grand Challenges in Accelerator Optimisation (26-27/06/2013, CERN)

v' 2nd oPAC Topical Workshop
Libera Technology (9-11/04/2014, Instrumentation Technologies, Slovenia)

v" 31 oPAC Topical Workshop
Beam Diagnostics (8-9/05/2014, CIVIDEC, Vienna, Austria)

% 4% oPAC Topical Workshop
Computer Aided Optimization of Particle Accelerators (11-13/03/2015, GSI)

*» 5th oPAC Topical Workshop
Technology Transfer (22-23/06/2015, University of Liverpool)



oPAC WORKSHOPS

v" Specialist Workshops
Computer Simulation Technology ‘Particle Studio’ (24/06/2013, CERN

Bergoz Instrumentation ‘Beam Instrumentation’ (25/06/2013, France
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oPAC WORKSHOPS

v 1st oPAC Topical Workshop
Grand Challenges in Accelerator Optimisation (26-27/06/2013, CERN)

GOAL of the WORKSHOP:

v" Provide an overview of the current state of the
art in beam physics, numerical simulations and
beam instrumentation and highlight existing
limitations

v Discuss research and development being
undertaken and ambitions to further improve

the performance of existing and future facilities

Grand Challenges in
Accelerator Optimisation
CERN, Swizeriand: 2i 7% June 2013




oPAC WORKSHOPS

v' 2nd oPAC Topical Workshop
Libera Technology (9-11/04/2014, Instrumentation Technologies, Slovenia)
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v" 3 oPAC Topical Workshop .
Beam Diagnostics (8-9/05/2014, CIVIDEC, Vienna, Austria) Q
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oPAC WORKSHOPS
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v" Symposium on Accelerators for Science and Society
June 26th 2015, Liverpool, UK

v 0PAC International Conference
October 7th - 9th 2015, Seville, Spain



oPAC MID-TERM REVIEW MEETING

v" oPAC mid-term review meeting
October 14th 2013, Barcelona, Spain

A representative of the European Commission and an expert reviewer examined

all aspects of the oPAC project

v" fellow progress in their R&D activities

v" training provided by each host institute

v" the network as a whole, events organized to date and planned, as well as all aspects
of project management



oPAC
Dissemination




oPAC

v" Leaflets and Brochure - distributed internationally

v" CERN Bulletin articles about projects

v Pan European Networks, Science and Technology 6 (2013)

i -

- o W
v Newsletter et S o
- Contribution from all network partners Teg
- Announcement and review of activities

v" Social networking and video sharing
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oPAC FELLOWS OUTREACH

v' Webcasts about projects

You(T3

Development of a Simulation Suite Based on

the Multilevel Fast Multipole Method

ehar Naveed
ep,c\c- »', [ 7 JEal

Liverpool Montenegro Barcelona

v Specific opportunities (e.g. CERN guide, STEM ambassadors, etc.)



GOALS OF oPAC

OPAC
v" Promote international Collaboration
v" Provide access to world-class research infrastructures
v" Include applied research

v" Strengthen Industry — Academia partnership

v Organize workshops and conferences as drivers for knowledge exchange

Click Here v" http://www.opac-project.eu
torMaE v" http://www.la3net.eu

Information
\ ; v" http://www.liv.ac.uk/ditanet
\\J v http://www.quasar-group.org



THANK YOU FOR YOUR ATTENTION

Special thanks to
Carsten P. Welsch and Meghan McAteer
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