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4> OUTLINE

The Cockcroft Institute

of Accelerator Science and Technology

A Introduction to ClI

Inauguration, Cockcroft Model, Foundational Constitution,
Stakeholders, Governance, Mission, Collaborations

Skills Base

Recruitment (Academic Appointments)
Science Program

Overview of Presentations
Summary/Conclusion

Directords Charge

o o o Do Do Do I

Supplemental material

Publications, Education and Training, Sponsored Conferences and
Workshops, Cl Gantt Charge till 2017, Organization
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4>

The Cockcroft Inst|tute
of Accelerator Science and Technology

Opening of the Cockcroft Institute
by Lord Sainsbury, Minister of
Science, UK, in 2006

AWhen we talk about workgtlass science we need look no
further t han the North West and

A - Prime Minister, Tony Blair (2006)
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The Cockcroft Institute

of Accelerator Science and Technology

The Cockcroft Model

Model of an Integrated Accelerator Community
and Stakeholders

National
Laboratories
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&> The Cockcroft Institute Board

The Cockcroft Institute

of Accelerator Science and Technology

CHAIR

Dr. Mike Dexter FRS, Ex- CEO of Wellcome Trust, corporate Board
Chair and President (till 2009 :new Chair being searched)

ACADEMIC
Prof. Sir Howard Newby, Vice-Chancellor, Univ. of Liverpool (replacing
Prof. Sir Drummond Bone, last VC)
Prof. Alan Gilbert, President and Vice Chancellor, Univ. of Manchester
Prof. Paul Wellings, Vice-Chancellor, Lancaster University
RESEARCH COUNCIL
Prof. Keith Mason, CEO, STFC (RCUK)

(represented by Dr. John Womersley, Director of Science Programs, as
an observer)

Prof. Colin Whitehouse, Dep. CEO, STFC for Campus Development
LOCAL ECONOMY/INDUSTRY

Dr. George Baxter, Chief Scientific Officer, NWDA
INSTITUTE

Prof. Swapan Chattopadhyay, Director, Cli
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42 The Cl Management Committee

The Cockeroft Institute

of Accelerator Science and Technolog

Prof. Swapan Chattopadhyay (Chair), Director (ClI)
(Liverpool, Manchester and Lancaster)
Prof. John Dainton, Univ. of Liverpool (Physics) and ClI
Prof. Roger Barlow, Univ. of Manchester (Physics and Astronomy) and ClI
Prof. Peter Ratoff, Lancaster University (Physics) and CI
Prof. Robin Tucker, Lancaster University (Mathematical Physics) and CI
Prof. Richard Carter, Lancaster University (Engineering) and CI
Prof. Mike Poole, STFC/ASTeC and CI
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4‘:> Industrial Advisory Committee
The odkarettinstivie 1 (] Knowledge Exchange

A P Saraga, Immediate past-president of the Institute of Physics (loP) and past-
president/CEOQO of Phillips International, has accepted the role of Chair of the CI
Industrial Advisory Committee (IAC);

A Other members:

Dr. Frances Saunders, Director, DSTL

Dr. Trevor Cross, VP for Research, E2V

Dr. Dewi Lewis, Director, GE Healthcare

Dr. Stuart Green, Director Medical Physics, Birmingham University Hospital
Dr. Liz Townes-Andrews, VP Innovations, University of Huddersfield

Ms. Emil Nott, Technology Strategy Board

Mr. Gareth Derbyshire, DTFC Innovations Directorate

Mr. John Leake, Manager, Daresbury Science ad Innovations Centre (DSIC)

A The Cl has already established partnerships with industries as follows:
(i) RapiScan (USA and UK): x-ray scanning;
(i) E2V (UK and international): Novel microwave sources, magnetrons;

(iii) Tech-X, USA :advanced computer simulation and visualization;
(iv) MDi, UK: microwave ablation of cancer tumour and surgery
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T{'Z Scientific Advisory Committee
(SAC)

of Accelerator Science and Technology
Prof. Georg Hoffstaetter (Cornell, USA), Chair, 2007-2009: General Accelerator Physics,
Colliders, Light Sources, SCRF, Energy Recovery

Prof. Tor Raubenheimer (SLAC/Stanford Univ., USA), 2008-2010: General Accelerator Physics,
Linear Colliders

Dr. Hans Weise (DESY, Germany), 2007-2009: Superconducting RF (SRF), Free Electron Lasers

Prof. Kwang-Je Kim (ANL/U. Chicago, USA), 2007-2009: General Accelerator Physics, FELSs,
Linear Colliders

Dr. Lia Merminga (TRIUMF, Canada), 2007-2009: General Accelerator Physics, Energy
Recovery, SRF

Dr. Tsumoru Shintake (Spring-8, Japan), 2009-2011: FELs, Compact Linacs, Microwaves
Prof. Jonathan Wurtele (UC Berkeley, USA),2009-2011: Theory, Plasmas, FELs, Colliders
Prof. Uli Ratzinger (Univ. Frankfurt, Germany), 2009-2011: Heavy lon Accelerators

Dr. Frank Zimmerman (CERN, EU), 2009-2011: General Accelerator Physics
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d> Cockcroft Institute Mission:

L}
of Accelerator Science and Technology D e | I V e r a-b I e S

The Cockcroft Institute

A
A

Advanced and generic research and development;
Project-specific research and development;

International leadership. Management of national deliverables to
international facilities and projects;

Competence in critical and specific technologies;

Knowledge Exchange with Industry T internationally, nationally and
regionally;

Staff complement of internationally acknowledged expertise;

Seamless involvement of the Universities, National Facilities and
Research Councils :

Education and training of the next generation of scientists and
engineers.
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<i.’.> Stakeholders

The Cockcroft Institute
of Accelerator Science and Technology

Responsive-mode Project Funding (FTE Imperial College

science & Technology + EQUIpMeENt): EPSRC, BBSRC, MRC, EU | 1anoration (emergin
RN oo Difficult at present beyond STFC ( ging)

Core funding \ and even within STFC!!!
D soercesreemory FTTTT I 7
DITANET <7

3FTE

2 FTEs + Labs
Equipment +
Facilities

" Durham

E.;Oﬂhwest Univ ersm
REGHINAL DEVELDPMENT AGENCY NHNCHE%ER 1ETE
Building 2%
D szt~ Cockeroft g LIVERPOOL academic (Facutty,

Professionals | : LANCASTER Students,PostDocs)
~60 FTES] + Facilities INSTTUTE 7 )& [~ 50 FTEs] + Labs
(+2 FTEs jointly w/univs.)
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AGREEMENTS

meceaerot s GOCKCTOft Institute collaborates with CERN

In a ceremony on 29 August, CERN signed
a comprehensive agreement to establish a

long-term framework for scientific collaboration

in accelerator research and development
with the Cockcroft Institute in the UK. The
agreement, which is similar to those made

with expenment collaborations, represents the
basis for a pioneering model for co-operation in

accelerator research new to CERN and the UK

The agreement is between CERN and the
University of Liverpool, acting on behalf of
the Cockcroft Institute, which is located
on the Daresbury Science and Innovation
Campus in north-west England. The institute
is a partnership between the Universities of
Liverpool, Manchester, Lancaster, the UK
Science and Technology Facilities Council
(STFC) and the North West Development
Agency. Officially inaugurated in 2006
as a national accelerator research and
development centre, it provides a focal point
for UK scientists and industry to develop
leading concepts and technologies for major
accelerator projects and denve value for
society at large in spin-off applications (CERN
Courier November 2006 p43).

The collaboration covers R&D related to
technologies for accelerators, the training of
physicists and engineers in the development
and operation of accelerators, and the
participation of qualified scientists and
personnel in schools and courses. The
accelerator research topics cover three main
areas. The first concerns the LHC, and in
particular LHC beam commissioning, R&D

Left to right: Rolf-Dieter Heuer, John Cockeroft Jr, Swapan Chattopadhyay and Robert Aymar

on future energy and luminosity upgrades,
R&D on the LHC injector complex (the
Superconducting Proton Linac and PS2)
and the conceptual development of the
Large Hadron—Electron Collider. Other areas
are R&D for the Antiproton Decelerator
complex and R&D on multi-tera-electon

volt electron—pasitron linear colliders via
collaboration in the Compact Linear Collider
study and the CLIC test facility, CTF3.

The agreement was signed by CERN's
director-general Robert Aymar and
acknowledged by Swapan Chattopadhyay,
director of the Cockcroft Institute and
Sir John Cockcroft chair of physics at the

universities of Liverpool, Manchester and
Lancaster. Rolf-Dieter Heuer, CERN's future
director-general, and John Womersiey from
STFC were also present. James Fox, contract
manager, signed the agreement later for the
University of Liverpool

The ceremony was also attended by
John Cockeroft Jr, grandson of Sir John
Cockcroft - the accelerator pioneer and Nobel
laureate who together with Emest Walton
first succeeded in “splitting” the atom at
Cambnidge in 1932 (CERN Couner December
2007 p25). Prior to the ceremony, he toured
the ATLAS experiment and the CERN Control
Centre, together with his wife, Rowan



> Accelerating success: Imperial teams up with the Cockcroft Institute
The Cockeroft Institute By Danielle Reeves, 6 April 2009

of Accelerator Science and Technology

Developing the next generation of high energy, efficient, innovative and high quality particle accelerators is the aim of a new research collaboration
between Imperial College London and the Cockcroft Institute of Accelerator Science and Technology in Cheshire, UK, announced today.

Particle accelerators propel electrically charged particles close to the speed of light, creating packets of energy and information delivered in custom-
designed pulsed patterns of high energy particles, x-rays and light.

These beams are used in fundamental physics experiments that seek to answer big questions about the nature of the universe and in innovative
applications in materials, healthcare and energy sciences. They are also used to produce X-rays for imaging the structure of biological molecules and
probing ultra-fast processes in matter.

Accelerators have revolutionised treatments for cancer through production of electrical power, free from environmental concerns.

The new partnership will bring researchers together from Imperial cutting-edge particle beam therapy, and could be used to drive a new kind of reliable,
radiation-safe and controllable nuclear fission reactor for the and the Cockcroft Institute to tackle challenges that impact on the performance and future
development of accelerators across all applications.

These challenges include: maximising the energy of particles in the laboratory within affordable space, achieving the coldest possible particle beams,
enhancing the efficiency with which energy can be exchanged, recovered and recycled between the beams and power sources, increasing the intensity,
accuracy and controllability of the beams, and finding ways of lowering the costs of building and running accelerators. Lowering capital and operating
costs are of particular importance in healthcare and energy sectors.

Initially the new partnership will provide joint funding for up to two new research academics and two research students to work alongside existing teams
at both organisations. The new researchers will work on accelerators for particle physics and laser-plasma-beam interactions, significantly enhancing the

precexi sting coll aboration with the Science and Technology Facilities Coun
Professor Maggie Dallman,Pr i nci pal of | mperialés Faculty of Natural Sciences, wel
combines I mperial és world | eading particle, plasma and edleadeeshipapdexpsrtiseat st s
the cutting edge of accelerator, particle collider, free electron laser and photon sciences.

AThrough close coll aboration and sharing of ideas our r eisatdewvelopmentsinthisi | | e
i mportant field.o

Professor Sir Peter Knight,Seni or Principal at I mperial, added: filmperial College a
record of innovative research in accelerator science. Working together will enable them to raise their game to address some of the most important global
chall enges not only in fundamental sciences, but also in energy science
Professor Swapan Chattopadhyay, Director of the Cockcroft Institute, and holding the Sir John Cockcroft Chair of Physics jointly at the
Universities of Liverpool, Manchester and Lancaster, s aiitdinaugtrhtiorsbythed el i g h't

Science Minister Lord Sainsbury in 2006, the Cockcroft Institute has been able to attract such prestigious partners like Imperial College London. | thank
the leaders of the college and the institute for seeking out this outstanding opportunity of collaboration so graciously.

il 1l ook forward to this unique partnership propel | i ngandtedhnichliprewess ofshe e i f i ¢
institutes. This, | believe, cannot fail to be noted globally as a unique engine of discovery and innovation in the years ahead.0

The Cockcroft Institute is a partnership between the Universities of Liverpool, Manchester and Lancaster, Science and Technology Facilities Council and
the North West Development Agency. It is based at the Daresbury Science and Innovation Campus in Cheshire, UK.
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http://www3.imperial.ac.uk/newsandeventspggrp/imperialcollege/newssummary/news_6-4-2009-10-14-15?newsid=63174

]
¢> Diagnostics: International Role,leadership

The Cockcroft Institute

1 ecktar irc n e transferred to Cockcroft Institute. Largest Marie
Curie Grant (£2.1M)

DITANET -

0 0 nQagrestic Techniques for future particle Accelerators:
A Marie Curie Initial Training NETwo r k 0 U

£

MARIE CURIE

oty G 0 U UV ee—

PEOPLE

ACTIONS

Initiator and coordinator: Dr. Carsten Welsch moved from Heidelberg
to Cockcroft Institute (Univ. Of Liverpool). Training of next generation
of scientists in beam diagnostics. Important role of INDUSTRY.
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http://ec.europa.eu/research/mariecurieactions/

<.t> The Cockcroft Institute :
The Cockoroft Institute An Attractor

~

International Caucus of Scientists (Nobel-class), Technologists, Laboratory
Directors and Industrial Leaders

S



® The Cockcroft Institute : An
%(%t Institute Att r aC t O r

of Accelerator Science and Technology

Meeting of the 1st international Technical Advisory Committee (TAC) of

the Next Light Source (NLS), 4-5 June 2009
ANLS will be a fascinating and unique new radiationsoulce and | mpor t ant
c o nt aiadexuate balarce of high level, stavé-the-art technology vs.

ambitious novel concepds.
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The Cockcroft Institute

of Accelerator Science and Technology

Cockcroft Institute Skills Base:

Early indicators of gaps and vulnerabilities, helping targeted sKkills
developments for UK

2008 Cockcroft Core Competencies

Magnetics —Computation

Experimental

Program Beam Dynamics

Photonic
Structures
Lasers / Plasmas —Polarised Beams

Mathematical

Physics of Beams _Intense Beams /

Protons

Vacuum & @herent
Surface Science Radiation / FELs
SCRF & Cryo—/ ( Bectrodynamics &
Diagnostics NCRF
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mescotnsiie KIS DASE projections

of Accelerator Science and Technology

2008 Liverpool Core Competencies

Computation

Magnetics
Experimental
Program
Beam
Diagnostics Dynamics

Electrodynamic

2008 Manchester Core Competencies

Experimental

Photonic Program

Structures

Computation

s & NCRF

Coherent
Radiation /

FELs

Polarised
Beams
2008 Lancaster Core Competencies
Polarised
Computation Beams
Photonic Electrodynamic
Structures s & NCRF

_———nDiagnostics

T—SCRF & Cryo
Mathematical

Physics of Vacuum &
Beams Surface
Science

Vacuum &
Surface
Science Beam
— Dynamics
SCRF & Cryo
Electrodynami
cs & NCRF
2008 ASTeC Core Competencies
Beam
Dynamics
Experimental
Program
Polarised
Beams
Vacuum &
Surface \ Coherent
Science Radiation /
/ / FELs
SCRF & Cryo .
Diagnostics Electrodynami

cs & NCRF
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The Cockcr:(gnfctE lfjlgr,tgrtqug? R e C r u I t m e n t

of Accelerator S

The recruitment campaign in the universities has balanced the core
competencies of the Cl and complemented the expertise already in
place in ASTeC.

The Cl also continues to draw great benefit from faculty members
and associates who joined since its foundation as well as from
association with a number of senior faculty dedicated to Cl at its
foundation (John Dainton, Roger Barlow, Peter Ratoff, Robin
Tucker, Richard Carter, Amos Dexter, David Burton, Tim Greenshaw)
as well as scientists who are now attached to the Cl as
Distinguished Fellows and Affiliates.
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4’:> Faculty Appointments

The Cockeroft Institte - A international recruitment campaign has resulted in

of Accelerator Science and Technology

eleven outstanding faculty appointments to date ( five more

to be appointed in the coming years!)
Lancaster Univ.

Rebecca Seviour (Ph.D., Lancaster, from Lancaster) to a Lecturer in Engineering
(now Physics) (RF/ materials)

Jonathan Gratus (Ph. D,Lancaster, from Cambridge) to a Lecturer in Physics
(mathematical beam physics)

lan Bailey (Ph.D. Victoria, from Univ. Liverpool) to a Lecturer in Physics (particle
sources/expt. physics)

*Graeme Burt (Ph.D. Strathclyde, from Lancaster Univ.) to an STFC Lecturer in
Engineering (microwaves/ RF)

Univ. Manchester

Roger Jones (Ph.D., UCL, from SLAC) to a Reader in Physics (RF and
electrodynamics)

Rob Appleby (Ph.D., Manchester, from ASTeC) to Lecturer in Physics (optics
and operations)

H Owen (Ph.D., Manchester, from ASTeC) to a Lecturer in Physics (light sources
and ADSR)
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moeeetmve  Faculty Appointments (cont)

Univ. Liverpool

Andy Wolski (Ph.D. Manchester, from Berkeley Lab) to a Lecturer in Physics
(beam dynamics)
Kai Hock (Ph. D. Cambridge, from Univ. Singapore and Liverpool) to a
Lecturer in Physics (beam physics)
Carsten Welsch (PhD Germany, from Univ. Heidelberg) to a Reader in Physics
(accelerators for nuclear and antimatter research , beam diagnostics)
* STFC Lecturer/Reader in Electrical Engineering and Electronics (in process)

Lancaster/Liverpool/Manchester joint appointment:

Swapan Chattopadhyay (Ph.D. Berkeley, from Jefferson Lab) to Sir John
Cockcroft Chair in Physics
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mocetisiie Comprehensive Skills Base

Skills in theoretical, computational and experimental
physics and engineering
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]
¢> Linear Collider Nonlinear Instability from Short-range
The Cockeroft Institute Wakefields (A.Wolski)

of Accelerator Science and Technology

Remote participation in the international facility KEK-ATF, Japan :
experimental studies of nonl i
damping ringso enabled by web
Cockcroft Institute and observed in Japan.
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