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Where we were
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Where we were
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Where we are
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Higgs 
Status
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Where we are
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Neutrino Oscillations
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And yet…
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Beyond the Standard Model and General Relativity
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So where do we go now?
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So where do we go now?

See europeanstrategyupdate.web.cern.ch and the (COVID delayed) Snowmass process in US.
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HL-LHC
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HL-LHC
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HL-LHC



HL-LHC

• The flavour of things to come?

16arXiv:2103.11769
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Long Baseline Neutrino Experiments
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And more…

• Incoming results from direct dark matter, 
precision neutrino measurements, rare decays 
(leptons and hadrons), electric dipole and (of 
course) anomalous magnetic moments…
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The next few years

• A lot of challenging work to be done

– Will require focus comparable to LHC delivery

• Some outstanding physics guaranteed

• Surprises eminently possible
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And then?
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Higgs “Factory”
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High 
Luminosity
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Energy Frontier
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High 
Luminosity
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Future Circular Collider
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Accelerator Developments

High Field Magnets: In the US, 
the FCC current density target 
(1500 A/mm2 at 16 T) has been 
achieved! (Industrialization and 
cost reduction “yet to come”)
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arXiv:2007.15684 (Nature)

EPSHEP 2019

arXiv:1808.09759 (Nature)



“Prime Minister, what is most likely to knock 
you off course?”

“Events, dear boy, events”

Harold MacMillan (attr.)
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The best laid plans?



• Plan A: FCC-ee  FCC-hh at CERN

• Plan B: Linear collider at CERN (CLIC)?

• Plan C: HE-LHC at CERN?

• Plan A+: ILC (somewhere), FCC-eh & hh at 
CERN?

• Plan ?: Muon collider somewhere, after some 
of this? 

The best laid plans?
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Scientific 
Diversity

e.g. Quantum technologies for 
fundamental physics, physics beyond 
colliders…
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Theory

arXiv:2104.03281

arXiv:2103.01918

arXiv:2006.04822



39

Detector Development

Many eminent UK panel/task force members. See https://indico.cern.ch/event/957057/
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Software and Computing
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Challenges and 
opportunities
that go beyond our 
particles…
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Challenges and 
opportunities
that go beyond our 
particles…

(e.g.) ECFA 

Early Career 

Researcher 

Panel



• No single “best theory” beyond the Standard Model
• But many ideas connecting various anomalous phenomena

• Change of approach required
• This is about exploration of new physics territory
• No guarantee that Dark Matter, Supersymmetry, or indeed anything else 

will be within reach 

• Need careful, theory-independent measurements, 
compared to precision calculations of what we actually 
measure 
• The guarantee is we will find out whether or not the Standard Model 

continues to apply, well beyond the region in which it was developed, and 
to extreme precision

• We will also push some amazing technologies, with likely benefits 
elsewhere

• And there may be big surprises!
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Or Is the Standard Model 
Isolated?
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Or Is the Standard Model 
Isolated?

We’ll never know 
if we don’t look…

Maps  © Chris Wormell from “A Map of the 
Invisible” (Penguin)
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