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Future of Particle Physics



Prediction is difficult, especially about the future.

- Hans Bethe



We did predict the future!

1998 Run 2 SUSY/Higgs 
Workshop at FNAL: 

What can Tevatron Run 2 say 
about discovering the Higgs 
boson and supersymmetry?



The final result in July 2012 agreed perfectly!



https://www.slac.stanford.edu/econf/C210711/

Snowmass 2021 Succinct Summary:
Lead the exploration of the fundamental nature of matter, 
energy, space and time, by using
ground-breaking theoretical, observational, and 
experimental methods; developing state-of-the-art
technology for fundamental science and for the benefit of 
society; training and employing a diverse
and world-class workforce of physicists, engineers, 
technicians, and computer scientists from
universities and laboratories across the nation; 
collaborating closely with our global partners and
with colleagues in adjacent areas of science; and probing 
the boundaries of the Standard Model
of particle physics to illuminate the exciting terrain beyond, 
and to address the deepest mysteries
in the Universe.
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Medium- and Small-Scale Future Experiments and Projects:
(see the full frontier reports)
Medium- and small-size experiments and projects are an important component 
of the current and proposed program. In the past, experiments with these 
scales have made significant measurements and important discoveries, 
opening up new areas of scientific exploration. Furthermore, because of their 
timescale and size, these experiments offer unique leadership and training 
opportunities for younger physicists and allow for greater diversity in the 
experimental particle physics ecosystem.
Such as SBND, CE𝛎NS; g-2, Mu2e, 0𝛎𝛃𝛃, AMF, Belle II; DM … 
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Opportunities in HEP for the decade & beyond

The field of HEP is vibrant, dynamic & exciting!



Energy Frontier
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Theory Frontier
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Happy Birthday Marcela & El Carlos!
After 60, it’ll be a recount, you are young again … 



Proposed Higgs Factories (1)



Proposed Higgs Factories (2)



Proposed Higgs Factories (3)



Proposed High Energy Colliders: pp  



Proposed High Energy Colliders: Muon Collider 



Muon Collider  at Fermilab



Path forward: A few personal notes (1)  

● Looking forward to the P5 deliberations, the findings of the FCC feasibility 
study and the outcome to the next European Strategy

■ Technical feasibility
■ Cost and environmental impact
■ World regions’ balance of scientific leadership   

● Critical to advancing in collider based HEP
○ Synergistic R&D in accelerators (technologies and machines)
○ Promote enhanced integration of HEP in R&D for accelerator 



Path forward: A few personal note (2)  

● We are in the midst of the exploration of the unknown (more than a crisis?)
○ The LHC has already led to a Nobel Prize!
○ The LHC is one of the most prolific (the most?) scientific instruments in the history: ~3500 

PHYSICS PAPERS FROM THE 4 LARGE EXPERIMENTS 
○ Run 3 is progressing well, HL-LHC will produce Run2 x 20 

● It is key 
○ To change the conversation within HEP and within the broader community:

■ We have signs of BSM, but we have no idea about the fundamental theory of Nature: 
LOTS to explore

■ Colliders ARE very powerful probes of the Universe
■ Revolutionary discoveries are ahead of us

○ Nurture and build stronger and stronger connections among ‘frontiers’ towards a truly 
comprehensive and integrated approach



Congratulations 

● Leaders who defined and shaped particle physics!  
● Inspirational role models! 
● Colleagues who instill excitement at every and each opportunity!
● Very kind, present, and warm friends!  

Grazie, 
Marcela and Carlos!
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Backup slides
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