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The U.S. High Energy Physics program is guided by the strategic plan laid out in the 2014 P5 report 
Community Driven Strategic Process 

• “Snowmass” 2013:  A year-long community-wide study of science opportunities, organized by the Division of 
Particles and Fields of the American Physical Society

• Particle Physics Project Prioritization Panel (P5) 2014:  High Energy Physics Advisory Panel (HEPAP) subpanel, 
prioritized scientific opportunities outline in the Snowmass study within a budget framework

Dovetailed with

• 2010 Astronomy & Astrophysics Decadal Survey

• 2013 European Strategy for Particle Physics
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Particle physics is global

2014 P5 Plan at a glance

Centered on 5 Science Drivers

• Higgs Boson as a tool for discovery

• Physics associated with Neutrino mass

• Identify the nature of Dark Matter

• Understand Cosmic Acceleration

• Exploring the Unknown

Mix of projects of all scales

Balance Research, Operations & Projects
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P5 projects report card

P5 Plan in 2022:  8 yrs into the Plan

8 Projects have been completed (and transitioned to 
commissioning & operations) 
• Belle-2, Muon g-2, Phase I ATLAS, Phase I CMS

• CD-4 in 2020:  DESI and LZ
• CD-4 in 2021:  FACET-II and LSSTCamera

4 Projects at CD-2/3 (Baseline/Construction)
• HL-AUP, Mu2e, PIP-II, Super-CDMS

3 Projects at CD-1 (preparing for baseline)
• HL-ATLAS, HL-CMS, LBNF/DUNE 

1 Project at CD-0
• CMB-S4 

Broad portfolio of small projects from R&D phase to operations 
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Reaping Science from Recently Completed Projects

5FACET-II beam diagnostics

DESI



How do we know the time is right for a new strategic plan?
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Healthy HEP program requires a mix of project stages



2020’s U.S. Strategic Planning Timeline

7There are a lot of moving parts and pieces!



• Community driven

• Science driven

• Everyone can contribute

• Full coverage of the field

• Vision of what could be

• Brings science communities together

• Brings different generations of researchers together

• Defines key scientific questions and approaches

Snowmass results guide the 
direction of the field and are the 

scientific input to the next P5

Unique, key elements of Snowmass

Snowmass is critical piece of U.S. strategic planning
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Community Study (“Snowmass”): 2020-2022

• Organized by Division of Particles and Fields of 
the

American Physical Society

• Define most important questions in the field

• Identify promising opportunities to address them

• ~700 Whitepapers submitted 

• 1328 participants

• Snowmass “Book” finalized in Fall 2022

Snowmass is finally here! 10 Frontiers!

Snowmass  is finally here!
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Selected Highlights from Snowmass 
Studies*

*Preliminary results from preliminary working group reports 



Higgs coupling precision measurements

11https://snowmass21.org/_media/energy/snowmass2021_higgs_reportv2.pdf

https://snowmass21.org/_media/energy/snowmass2021_higgs_reportv2.pdf


Interplay of Precision Higgs and Direct Searches
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https://snowmass21.org/_media/energy/snowmass2021_higgs_reportv2.pdf

https://snowmass21.org/_media/energy/snowmass2021_higgs_reportv2.pdf


Higgs Factory Concepts
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https://indico.fnal.gov/event/22303/contributions/245261/attachments/157255/205819/2022%2007%2018%20ITF%20Snowmass%20talk.pdf

Cost estimates

https://indico.fnal.gov/event/22303/contributions/245261/attachments/157255/205819/2022%2007%2018%20ITF%20Snowmass%20talk.pdf


Energy Frontier Accelerator Concepts
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https://indico.fnal.gov/event/22303/contributions/245261/attachments/157255/205819/2022%2007%2018%20ITF%20Snowmass%20talk.pdf

e+e- Colliders

Hadron Colliders

https://indico.fnal.gov/event/22303/contributions/245261/attachments/157255/205819/2022%2007%2018%20ITF%20Snowmass%20talk.pdf


Technical Readiness 
of Collider Proposals
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Environmental Impact

16

Luminosity per power consumption



Phase I and Phase II sensitivity to CP Violation

Long-Baseline Neutrino Oscillations:  DUNE
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Phase I = 2 far detectors, near 
detector, 1.2 MW beam

Phase II = 4 far detectors, upgraded 
near detector, 2.4 MW beam

https://drive.google.com/file/d/1nJT0b4paucU2jDv7DMVpDYhXCg01XK_b/view

https://drive.google.com/file/d/1nJT0b4paucU2jDv7DMVpDYhXCg01XK_b/view


Other DUNE Science
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Sensitivity to non-standard oscillations Supernova neutrino time distribution, 10 
kpc 20 kton fidicial mass 

https://indico.fnal.gov/event/22303/contributions/244927/attachments/157300/205696/DUNEphysics_SnowmassSeattle22_ChrisMarshall.pdf

https://indico.fnal.gov/event/22303/contributions/244927/attachments/157300/205696/DUNEphysics_SnowmassSeattle22_ChrisMarshall.pdf


Future path of Project-8 with ultimate goal of 40 meV
sensitivity (atomic tritium)

Direct mass measurement Neutrinoless double beta decay (Liquid Xe)

Neutrino Properties

19https://indico.fnal.gov/event/22915/contributions/246000/attachments/1572
43/205602/novitski.pdf

arXiv:2110.01537

https://indico.fnal.gov/event/22915/contributions/246000/attachments/157243/205602/novitski.pdf


Direct Detection Generation-3 MeV-scale dark matter with intense e- beams

Particle-Like Dark Matter
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https://www.overleaf.com/project/6230f6d17d45434260f05329 https://arxiv.org/pdf/2203.08192.pdf

https://www.overleaf.com/project/6230f6d17d45434260f05329
https://arxiv.org/pdf/2203.08192.pdf


Wave-like Dark Matter
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https://snowmass21.org/_media/cosmic/repv1_cf2.pdf

https://snowmass21.org/_media/cosmic/repv1_cf2.pdf


Cosmic  Acceleration:  Relating Techniques to Science Targets
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https://snowmass21.org/_media/cosmic/repv1_cf6.pdf, https://snowmass21.org/_media/cosmic/repv1_cf5.pdf

https://snowmass21.org/_media/cosmic/repv1_cf6.pdf
https://snowmass21.org/_media/cosmic/repv1_cf5.pdf


Cosmic Acceleration:  Proposed Facilities Roadmap
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3D Mapping of the universe

https://snowmass21.org/_media/cosmic/repv1_cf6.pdf

https://snowmass21.org/_media/cosmic/repv1_cf6.pdf


Charged Lepton Flavor Violation

24https://indico.fnal.gov/event/51844/contributions/240626/attachments/155112/201925/RPF-TG5-echenard.pdf

https://indico.fnal.gov/event/51844/contributions/240626/attachments/155112/201925/RPF-TG5-echenard.pdf


Summary

Stay tuned!

• Frontier summary talks next week

Many, many exciting physics opportunities ahead of us!

• Will need guidance from 2022-2023 P5
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