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A consideration in order of time
UK expressions of interest

Current ECFA and LDG Activities

Recent Sources of Information: Strategy Paper, January 21 Hongkong CEPC+ Conference, April 21 DIS Workshop, ECFA Newsletters..
Forthcoming: ZOOM Town  Meetings on Detector and Accelerator Developments, EPS Conference, Acc Technology Roadmap 12/21
Further: Snowmass strategy process, ..                                                                                        UK: PPAP, PPTAP and project meetings … 



Welcome 
The accelerator energy frontier future as seen by the European Strategy Group (ESG)
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The nearest future collider: HL-LHC
Some Expectations:

10 fold luminosity should enhance
discovery + precision potential

LS3 will move to early 26
as otherwise we have 2+ years
in Run 3 after a 3+year LS2

3ab-1 rather by 2040 than before
Shutdowns last longer than 1 year.

It may run into 2045 and collect 4ab-1

Upgrades:

Major for HL-LHC LS3 (Helen+..)
Parts already planned for LS4 and 5

Fixed target  experiments 

LHeC
…



A look back to the 2015 projection

The Austrian Railway conductor: we have a plan to be informed how late we are (joke told by Herwig Schopper)

The change 
is LS2 with
3+ years vs 1+

LHC yet has been 
a major success!



CEPC
Jia Gao: HK Conference 1/21 
https://indico.cern.ch/event/971970/

https://indico.cern.ch/event/971970/
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LHeC
Update of CDR, 7/2021, 156 Institutes
400 pages, J.Phys G to appear

Full Physics Programme, QCD,H,BSM,eA
with emphasis on DIS + eh-hh Symbiosis

Full Detector Design – also for FCC-eh

PERLE Collaboration founded: 10MW ERL
with LHeC parameters (802MHz, 20mA)
and technology (cryomodule, cavities..)
[CERN, Cornell, Daresbury, Jlab, Liverpool,
Novosibirsk, Orsay] 

In kind delivery of source (ALICE/ASTeC),
Cryomodule (SPL/CERN) and Booster 
Cryostate (JLEIC/Jlab) for 250 MeV PERLE

Opportunity for particle and nuclear low
energy experiments – under discussion

Project, Physics, Detector, Acc, PERLE –
with outstanding leadership of Liverpool

Energy (MeV) vs Current (mA)



ILC
- Still very high international attention à
- Prelab in Japan
- 8000 cavities
- Nanobeam technology
- 1.3 1034 luminosity

Joachim Mnich, DIS21

Joachim Mnich 4/21
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sqrt(sep) = 1-4 TeV 

L(HERA) x 1000
(ERL and LHC)

1206.2913, JPhysG
2007.14491, JPhysG

f=802Mz, 
3+3 passes: 20mA x 6
20MV/m, Q0 > 1010

Energy Frontier Collider Applications of Energy Recovery Linacs

FCC-eh

LHeC FCC-ee as ERL
arXiv:1909.04437, PLB (2020)
Litvinenko, Roser, Chamizo Llatas
L(tt) ~ 1035 = O(100) std L(tt), E(HH)
1.3 GHz  4+4 passes, 91mA

20MV/m, Q0 = 3 1010

ILC as ERL
V. Telnov at LCWS 3/2021 in preparation
L(ERL) ~ 1036 = O(100) std L(ILC)
This yields O(107) HZ events in 3 years. 
1+1 passes, I =160m
f=750 MHz, 20MV/m, Q0 > 1010

All: ep+ee: major increase in luminosity O(100) for Higgs - at reduced power, via high quality SRF

Slide shown at LDG meeting 23.4.21, MK



ERL Energy Frontier Targets DRAFT 19.3.21 Technical Readiness Level*)

Common feature: Q0 > 1010 in CW SRF leads to huge luminosity gain (1000 x HERA in ep, 100 x for ILC) with power economy
Major lower energy and industrial applications which are part of the ERL “story”. 
Expected TRL will require strong (European) effort and appropriate support.

*) TRL: DoE classification, presented last timeMK+AH - LDG Meeting 19.3.21

[We are writing ~200 pages White Paper on ERL draft May.. Facilities, challenges, PP,NP, industry, sustainability] à Roadmap



FCC – UK
Submissions to PPAP
in the fall 2020

ee

hh

eh
1

Strong interest in FCC in the UK
Joint FCC-UK Contact Group +
Contacts: 
ee   NN 
hh   Sinead Farrington (Edinburgh)
eh   Uta Klein (Liverpool)

Assumptions:
ee collisions 2040
pp collisions 2048
ep goes with pp



ILC UK

UK Paper on ILC  submitted to PPAP

Bascially all UK Groups involved in Accelerator, Detector and/or Physics. Contacts: Phil Burrows (Oxford) 
Aidan Robson (Glasgow)

CLIC UK: involved in Snowmass



ECFA Activities in 2021

https://indico.cern.ch/event/957057/program
Draft Roadmap end of May 21 .. EPS .. September feedback..

Early Career Research Panel (19.11.20)  NEW
73 Members, 5  pECFA Observers, LB in rECFA

Plenary ECFA Meetings 
during EPS (26-30.7.) + November 18-19.11. perhaps at CERN

Joint ECFA-NuPECC-APPEC Seminars

rECFA Country Visits 2021 (tbc)
France 10/11. September
Serbia 8/9. October
Denmark 5/6 November

Physics, Experiments (+Det) Study for an e+e- H Factory

Two (so far) main WGs: Physics Potential and Analysis Tools. 
IAC (19 Members) chaired by K Jakobs. Convenors nominated
Startup end of May/early June. Long term study (~3years)
Directed to explore e+e- (mainly) Higgs potential,
related also to hadron (HL-LHC, FCC-hh) and other colliders

Representation of Large Laboratories restructured (LDG)
Accelerator Roadmap (Magnets, Plasma, ERL, SRF, Muons)
accompanied by ECFA, but an LDG/CERN Council process.

UK: Bryn Roberts, Abbey Waldron, Sara Williams 

https://ecfa.web.cern.ch/ecfa-newsletters

https://indico.cern.ch/event/957057/program
https://ecfa.web.cern.ch/ecfa-newsletters


Concluding Remarks
- The future of energy frontier colliders is no less unresolved than before the “Strategy Update” because it is complex
- The HL-LHC deserves maximum support, it is more than challenging, probably further delayed (C19) and no “done deal”.
- Further exploitation of the LHC, beyond and based on HL-LHC, is rather likely, + being considered (new upgrades > LS3, ep)
- Part of the big uncertainty is the new technical dimension, size and overriding cost of the big projects. 
- It is visible that the “classic” project handling towards the CEPC leads to an outstanding dynamics. [2m linac Stanford in 3 years]
- The ILC, especially as an ERL twin collider with 1036 , may indeed advance, albeit it started 30 years ago (TESLA).
- If Asia builds one [or two] e+e- colliders, and decides by ~25, CERN may hardly proceed with FCC-ee nor CLIC [SSC/LHC story] 
- This would  then lead to a revival of the energy frontier hadron collider which with FCC-ee is deferred to ~2070: hh maybe:
- HE-LHC with eventual HTS/hybrid magnets, FCC-hh (50 TeV with LHC magnets à 150 TeV with HTS/hybrids), SPPC in China
- It will be necessary to globally coordinate how the few TeV scale can be explored, and that needs e+e-, pp and ep 
- For any of the huge projects, CERN needs an uplift, a perestroika and renewal, based on a clearly defined next goal. 

- It is probably wise and realistic if a maximum of useful, generic, synergetic R&D is pursued (R Jones, PPAP)
- The UK has been a leader of the field and there is a task to be pursued and a role to be kept 
- This includes a strong collaboration of particle and accelerator physicists, UK and international
- The time scale of the huge projects and the nature of nature implies that a group like ours needs small experiments also.

- In all future collider projects, Liverpool has been engaged: master + PhD students, exp+thy academics, accelerator group
- Andy, Carl, Eva, Jan, Joost, Max, Monica, Nikos, Oliver, Peter, Stephen, Tara, Tim, Uta and others [apologies] and students …
- It needed more time to do justice to these contributions (Science Board, PPAP, PPTAP, LDG, ECFA, papers, HV-CMOS next)

M.Klein Liverpool 29.4.21
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ECFA Newsletters in 2020

Report by Chair Jorgen de Hondt and Secretary Carlos Lacasta 

Initial Views on the European Strategy Implementation
Fabiola Gianotti

Reports from the Laboratories 
CERN Fabiola Gianotti
DESY Joachim Mnich
INFN Frascati Pierluigi Campana

MidTerm Report: Belgium Nick van Remortel

EuPRAXIA A European Plasma Research Accelerator 
with Excellence in Applications 
Maria Weikum, Ralph Assmann, Massimo Ferrario

Electrons for the LHC – on the Update of the LHeC CDR:  
Physics, Accelerator and Detector  Oliver Bruening, Max Klein

https://ecfa.web.cern.ch/ecfa-newsletters
Report by Chair Jorgen de Hondt and Secretary Carlos Lacasta 

Reports from the Laboratories 
CERN Eckhard Elsen  DESY Joachim Mnich INFN Frascati Fabio Bossi

MidTerm: Bulgaria Plamen Iaydjiev;  Sweden David Milstead

Status of the International Linear Collider Steinar Stapness

Status of the Future Circular Collider
Michael Benedikt, Frank Zimmermann

Detector R&D Roadmap  Susanne Kuehn

Accelerator R&D Roadmap Leonid Rivkin

Gamma Factory
Dmitry Budker, Yann Dutheil, Mieczyslaw Witold Krasny

EuPRAXIA: Ralph Assmann, Massimo Ferrario

The US Snowmass Process Young-Kee Kim

Nr 6 (November 2020)
Nr 5 (July 2020)

https://ecfa.web.cern.ch/ecfa-newsletters

