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Sir John Cockcroft FRSSir John Cockcroft FRS
b. Todmorden (Lancashire and Yorkshire!)
ed. Manchester University: Maths
Manchester College of Technology (UMIST): Elec. Eng.g f gy ( ) E . E g.
Metropolitan-Vickers, Manchester
PhD then post-doc, Cambridge Univ.
Nobel Laureate, Physics, 1951
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Science “Driver”Science “Driver”

• UK membership
High Energy
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R&D Challenge …R&D Challenge …
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“bl k ” d j R&D

The piecesThe pieces
• “blue sky” and project R&D
• delivery + operation
• international collaboration ??• international collaboration

core
physicist(s?)

??

core
funding

h i i tphysicists

building

Cockcroft
Institute

physicists
engineers

g

Institute
+UKplc

engineersphysicists
engineers



THE COCKCROFT INSTITUTE of
ACCELERATOR SCIENCE and TECHNOLOGY

John Dainton
Daily Telegraph 
@ Liverpool Univ
August 15 2007

The Cockcroft Institute
@ DSIC

The Cockcroft Institute
@ DSIC

• why here ?
- Daresbury ↔ accelerator-lead research univsy

lab Lancaster Liverpool Manchester
R&D + delivery + operation

N l Ph i ( i R th f d !)Nuclear Physics (since Rutherford !)
High Energy Physics (since Chadwick !)
Synchrotron Radiation science (since SRF 1970s)Synchrotron Radiation science (since SRF 1970s)

- all required new accelerator systems for progress
synergetic challengesy g g

“… they were fortunate to have the support of“… they were fortunate to have the support of
• Cockcroft/Walton experience 70 years on ?

… they were fortunate to have the support of 
Metropolitan Vickers: … the Manchester company.”

B Cathcart in “The Fly in the Cathedral”

… they were fortunate to have the support of 
Metropolitan Vickers: … the Manchester company.”

B Cathcart in “The Fly in the Cathedral”
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The first AcceleratorThe first Accelerator

• matter @ MeV scale: the discovery of the
“point like” atomic nucleuspoint-like  atomic nucleus

Marsden and Rutherford, Manchester 1909

rarerare

Alpha particles: probe

MeV from an atomic nucleus

Ultra thin Gold foil: target
~ 1014 MV/m !

- large energy transfer Q
- large scattering angle σ ~ 1/Q4
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Cambridge: “splitting the 
atom” ……

Cambridge: “splitting the 
atom” ……mm

• splitting the atom 14th April 1932
th bi th f th f tithe birth of the energy frontier
- 800 KeV p + Li → He + He fundamental

John Cockcroft
b. Todmorden (Lancs and Yorks!)
ed Manchester Univ (Maths)ed. Manchester Univ (Maths)
Manchester College of Technology (Elec. Eng.)
Metropolitan-Vickers, Manchester
PhD then post-doc Cambridge UnivPhD then post doc Cambridge Univ.

Ernest Walton
ed. TC Dublin, MSc hydrodynamics
PhD student, Cambridge Univ.
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… with NW England’s 
industry

… with NW England’s 
industryindustryindustry

“The facts are that we looked first for 
gamma rays and not alpha particles
“The facts are that we looked first for 
gamma rays and not alpha particlesgamma rays and not alpha particles, 
since at that time we had a fixed idea 
that gamma rays would be the most 

gamma rays and not alpha particles, 
since at that time we had a fixed idea 
that gamma rays would be the most 
likely disintegration products.”

Sir John Cockcroft FRS 1938
likely disintegration products.”

Sir John Cockcroft FRS 1938 800 kV

“… a singularly modest and self-effacing 
life.”

P h k f “Ph ”

“… a singularly modest and self-effacing 
life.”

P h k f “Ph ”C P Snow on John Cockcroft in “Physicists”C P Snow on John Cockcroft in “Physicists”

“… they were fortunate to have the support of “… they were fortunate to have the support of y pp
Metropolitan Vickers: … the Manchester company.”

B Cathcart in “The Fly in the Cathedral”

y pp
Metropolitan Vickers: … the Manchester company.”

B Cathcart in “The Fly in the Cathedral”
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Synchronous AccelerationSynchronous Acceleration

• NW England (again)
James Chadwick

• Liverpool cyclotron
- first outside US?
- cross sections

for Manhattan
Li l Ph i i- Liverpool Physics in
Downing Street !

l h l “ k”Liverpool synchrocyclotron “Metro Vick”
- first ever extracted beam Crewe and Gregory

NIMROD (p) and NINA (e) synchrotrons
CERN (p e) PS SPS SppS LEP LHC-
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MissionMission

The Institute’s “mission” is summarised in the following 
“d li bl s”:“deliverables”:
• generic R&D in Accelerator Science and Technology (AST);
• project specific R&D in ASTproject specific R&D in AST
(e.g. a linear collider and a Neutrino Factory);

• leadership and management of national deliverables to
int rn ti n l f ciliti s ( hich m b UK situ t d);international facilities (which may be UK-situated);

• competence in crucial and specific technologies;
• technology transfer to industry;
• staff complement of internationally acknowledged expertise;
• seamless involvement of the HEI and CCLRC sectors;
• education and training to ensure a flourishing staffeducation and training to ensure a flourishing staff
supply side.
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R&D InvestmentR&D Investment

•RF: supply (incl CLIC+IFMIF)   Lanc+ASTeC
cavity (incl MICE+UKNF)         Lanc(+IC)
novel cavity surface R&D Lancnovel cavity surface R&D Lanc
scRF Lanc+Manch+ASTeC

•theory (incl CLIC/CTF3) Lanc+Livy ( )
•ILC: e+ source+spin trant Liv+Durham+ASTeC

damping rings Liv+ASTeC
linac wakefields Manlinac wakefields Man
BDS layout+lattice design ASTeC+univs
BDS collimn ASTeC+Lanc+Man(+Brum) ( )
crab cavity Lanc+ASTeC

•newly developing projects: 
EMMA: e non scaling FFAG ASTeC+ManEMMA: e non-scaling FFAG ASTeC+Man
laser-plasma (ALPHA-X) Lanc+ASTeC
FP420 at LHC + LHC commg Man



THE COCKCROFT INSTITUTE of
ACCELERATOR SCIENCE and TECHNOLOGY

John Dainton
Daily Telegraph 
@ Liverpool Univ
August 15 2007

Summary and ConclusionSummary and Conclusion

• CI progressing to maturity
- acknowledged internationally (collaboration)
- leadership roles
- hands-on accelerating system(s)

• scientific programme growing (SAC input)
- strategy responsive to changing world
- able to focus at right moment
- niche strengths already appearing (SAC)

substantial output- substantial output

• high quality staff being recruited
- growing demand for responsive projects
- crucial to mission: STFC ?



THE COCKCROFT INSTITUTE of
ACCELERATOR SCIENCE and TECHNOLOGY

John Dainton
Daily Telegraph 
@ Liverpool Univ
August 15 2007

Summary and ConclusionSummary and Conclusion

• industrial KE in very early stages
- excellent individual examples (RF eng)p ( g)
- Institute KE unit established

with stakeholders: 3 univs + NWDA + STFC
h f RDA RC d ?- coherence of RDA+RC agenda ?

- how really to engage industry ?
how really to enable industry ?- how really to enable industry ?

- european industry coherence ?

• substantial E&T program
- in-house systems (ERL, large emittance)

• more high quality students should be funded
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SparesSpares
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Getting it right …
most of the time!

Getting it right …
most of the time!… most of the time!… most of the time!

• there are three C’s in CoCkCroft !f

!… but two R’s ? !
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… for tomorrow’s science… for tomorrow’s science

• RCUK prioritisation to come (SR07) ?

A
A
A

EPSRC
EPSRC
EPSRC

!

A

A
A

EPSRC

EPSRC
STFC

! A

A
A

EPSRC

EPSRC

F

STFCA STFC

! SNS (1 MW) from 2007
! JPARC (1 MW) from 2009/10 ?

A accelerator science
and technology

EPSRC science
STFC science
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Accelerators TodayAccelerators Today

• accelerators today drive wealth creation
- accelerator technology of the 20th Centurygy y
- from the physics of the 20th Century
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Accelerators TodayAccelerators Today

• accelerators today drive wealth creation
- accelerator technology of the 20th Centurygy y
- from the physics of the 20th Century

Cockcroft

l

Institute
+UK plc

• accelerators tomorrow ? 
- accelerator science ↔ KE ↔ UK plc


