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In June 28 - July 16, 1982, the APS DPF organized an workshop, to 
“assess the future of elementary particle physics, to explore the limits of 
our technological capabilities, and to consider the nature of future 
major facilities for particle physics in the US.”

DPF Chair Charles Baltay: 

This spearheaded the SSC exploration, and more. 
The tradition continued.
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Global-scale projects require long-term strategic plans

With year-long, 
wide community efforts,

Snowmass on the Mississippi
July 29 – August 6, 2013

(~700 participants)
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essential inputs to P5

Snowmass 2013 highly successful:
(Report by December 2013)

https://www.slac.stanford.edu/econf/C1307292/
The year-long process laid out a roadmap 

for great science opportunities,  
resulted in broad community buy-in.
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• Projects prioritized according to funding scenarios  
• Science research directions in HEP 
• Funding profile for current and near-future projects in the decade 

https://www.slac.stanford.edu/econf/C1307292/
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P5 Report, May 2014

 Report of the Particle Physics Project Prioritization Panel (P5) May 2014

Building for Discovery
Strategic Plan for U.S. Particle Physics in the Global Context

Distilled from the Snowmass 2013 inputs,
five Science Drivers for the field: 

Report of the Particle Physics Project Prioritization Panel v

Particle physics explores the fundamental constituents of mat-
ter and energy. It reveals the profound connections underlying 
everything we see, including the smallest and the largest struc-
tures in the Universe. The field is highly successful. Investments 
have been rewarded recently with discoveries of the heaviest 
elementary particle (the top quark), the tiny masses of neutri-
nos, the accelerated expansion of the Universe, and the Higgs 
boson. Current opportunities will exploit these and other dis-
coveries to push the frontiers of science into new territory at 
the highest energies and earliest times imaginable. For all these 
reasons, research in particle physics inspires young people to 
engage with science. 

Particle physics is global. The United States and major players 
in other regions can together address the full breadth of the 
field’s most urgent scientific questions if each hosts a unique 
world-class facility at home and partners in high-priority facil-
ities hosted elsewhere. Strong foundations of international 
cooperation exist, with the Large Hadron Collider (LHC) at 
CERN serving as an example of a successful large international 
science project. Reliable partnerships are essential for the suc-
cess of international projects. Building further international 
cooperation is an important theme of this report, and this 
perspective is finding worldwide resonance in an intensely 
competitive field.

Choices are required. Ideas for excellent new projects far exceed 
what can be executed with currently available resources. The 
U.S. must invest purposefully in areas that have the biggest 
impacts and that make most efficient use of limited resources. 
Since the 2008 Particle Physics Project Prioritization Panel 
(P5) report, two major U.S. particle physics facilities have ter-
minated operations, and inflation-adjusted funding in the U.S. 
for particle physics has continued to decline. In addition, pri-
marily because of earlier strong investments, landmark dis-
coveries have been made that inform choices for future direc-
tions. A new P5 panel was therefore charged to provide “an 
updated strategic plan for the U.S. that can be executed over 
a ten-year timescale, in the context of a twenty-year global 
vision for the field.” The Charge calls for planning under two 
specific budget Scenarios, reflecting current fiscal realities, as 
well as for an additional unconstrained Scenario. 

Snowmass, the yearlong community-wide study, preceded the 
formation of our new P5. A vast number of scientific opportu-
nities were investigated, discussed, and summarized in 
Snowmass reports. We distilled those essential inputs into five 
intertwined science Drivers for the field:

• Use the Higgs boson as a new tool for discovery

• Pursue the physics associated with neutrino mass 

• Identify the new physics of dark matter

• Understand cosmic acceleration: dark energy and inflation

•  Explore the unknown: new particles, interactions,  
and physical principles.

The vision for addressing these Drivers with a prioritized set 
of projects, including their approximate timescales and how 
they fit together, was developed using a set of selection criteria. 
The Drivers, which are intertwined, are not prioritized. Instead, 
the prioritization is in the selection and timing of the specific 
projects, which are categorized as large, medium, or small based 
on the construction costs to the particle physics program.

To enable an optimal program, given recent scientific results 
and funding constraints, and using our criteria, we recommend 
some projects not be implemented, others be delayed, and 
some existing efforts be reduced or terminated. Having made 
these choices, the field can move forward immediately with a 
prioritized, time-ordered program, which is summarized in Table 1 
and includes the following features:

• The enormous physics potential of the LHC, which will be 
entering a new era with its planned high-luminosity upgrades, 
will be fully exploited. The U.S. will host a world-leading neutrino 
program that will have an optimized set of short- and long-base-
line neutrino oscillation experiments, and its long-term focus 
is a reformulated venture referred to here as the Long Baseline 
Neutrino Facility (LBNF). The Proton Improvement Plan-II (PIP-II) 
project at Fermilab will provide the needed neutrino physics 
capability. To meet budget constraints, physics needs, and read-
iness criteria, large projects are ordered by peak construction 
time: the Mu2e experiment, the high-luminosity LHC upgrades, 
and LBNF.

 Executive Summary

• 29 recommendations
• Projects prioritized according to 

funding scenarios  

As a result, highly impactful on the
• Directions/achievements in HEP 
• Federal funding profile
for the current and near-future 
projects in the decade. 
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The need for Snowmass 2021

• Timing: 2014 P5 recommendations are being favorably carried out: Significant 

increase in FY2018-21; Continued support in FY2022.

It is time to embark the next strategic plan: aiming at FY2024-25.

• Related US domestic programs:  

o NAS Decadal survey on Astronomy & Astrophysics (2020)

o NAS Decadal survey on Elementary Particle Physics (2021)

• Global programs: 
o 2017 JAHEP; KEK Roadmap: SuperKEKB; J-PARC; Hyper-K; ILC …

o 2020 Update of European Strategy for Particle Physics

o 2021 Canadian Subatomic Physics Long-term Plan Report

o Latin America: Strategy Forum for Research Infrastructure

o China: Active discussions on CEPC/SPPC

Snowmass Goals: 
To define the most important questions for the field of particle physics 

To identify promising opportunities to address them
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Snowmass is a scientific study
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Snowmass 2021 organization
Chair: Tao Han
Chair-elect: Joel Butler
Vice Chair: Sekhar Chivukula
Past Chair: Young-Kee Kim
Ex Officio: Prisca Cushman

DPB: Sergei Nagaitsev
DNP: Yury Kolomensky
DAP: Glennys Farrar
DGRAV: Nicolas Yunes

Steering Group 2021

Advisory Group 2021
• DPF Executive Committee

– Secretary/Treasurer: Mirjam Cvetic
– Councilor: Elizabeth Simmons
– Member-at-Large: Natalia Toro
– Member-at-Large: Andre de Gouvea
– Member-at-Large: Mary Bishai
– Member-at-Large: Lauren Tompkins
– Member-at-Large: Mayly Sanchez
– Member-at-Large: Gordon Watts
– Early Career Member: Julia Gonski

• Editor and Communication
– Editor – Michael Peskin
– Communication – Bob Bernstein

• Representatives from the Int. Community
– Africa / Middle East 

Azwinndini Muronga, Nelson Mandela   
Metropolitan Univ, South Africa

– Asia / Pacific
Atsuko Ichikawa, Kyoto University, Japan
Xinchou Lou, IHEP, China

– Canada
Heather Logan, Carleton University

– Europe / Russia
Val Gibson, Cavendish Laboratory, UK
Berrie Giebels, CNRS, France, 
Michelangelo Mangano, CERN

– Latin America
Claudio Dib, Universidad Tecnica Federico 
Santa Maria, Chile
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Snowmass 2021 organization
10 Frontiers 80 Topical Groups

Energy Frontier
Higgs Boson properties and couplings, Higgs Boson as a portal to new physics, Heavy flavor and top quark physics, 
EW Precision Phys. & constraining new phys., Precision QCD, Hadronic structure and forward QCD, Heavy Ions, 
Model specific explorations, More general explorations, Dark Matter at colliders

Frontiers in Neutrino Physics
Neutrino Oscillations, Sterile Neutrinos, Beyond the SM, Neutrinos from Natural Sources, Neutrino Properties, 
Neutrino Cross Sections, Nuclear Safeguards and Other Applications, Theory of Neutrino Physics, Artificial Neutrino 
Sources, Neutrino Detectors

Frontiers in Rare Processes & 
Precision Measurements

Weak Decays of b and c, Strange and Light Quarks, Fundamental Physics and Small Experiments. Baryon and Lepton 
Number Violation, Charged Lepton Flavor Violation, Dark Sector at Low Energies, Hadron spectroscopy

Cosmic Frontier
Dark Matter: Particle-like, Dark Matter: Wave-like, Dark Matter: Cosmic Probes, Dark Energy & Cosmic Acceleration: 
The Modern Universe, Dark Energy & Cosmic Acceleration: Cosmic Dawn & Before, Dark Energy & Cosmic 
Acceleration: Complementarity of Probes and New Facilities

Theory Frontier
String theory, quantum gravity, black holes, Effective field theory techniques, CFT and formal QFT, Scattering 
amplitudes, Lattice gauge theory, Theory techniques for precision physics, Collider phenomenology, BSM model 
building, Astro-particle physics and cosmology, Quantum information science, Theory of Neutrino Physics

Accelerator Frontier
Beam Physics and Accelerator Education, Accelerators for Neutrinos, Accelerators for Electroweak and Higgs 
Physics, Multi-TeV Colliders, Accelerators for Physics Beyond Colliders & Rare Processes, Advanced Accelerator 
Concepts, Accelerator Technology R&D: RF, Magnets, Targets/Sources

Instrumentation Frontier Quantum Sensors, Photon Detectors, Solid State Detectors & Tracking, Trigger and DAQ, Micro Pattern Gas 
Detectors, Calorimetry, Electronics/ASICS, Noble Elements, Cross Cutting and System Integration, Radio Detection

Computational Frontier Experimental Algorithm Parallelization, Theoretical Calculations and Simulation, Machine Learning, Storage and 
processing resource access (Facility and Infrastructure R&D), End user analysis

Underground Facilities and 
Infrastructure Frontier

Underground Facilities for Neutrinos, Underground Facilities for Cosmic Frontier, Underground Detectors

Community Engagement Frontier Applications & Industry, Career Pipeline & Development, Diversity & Inclusion, Physics Education, Public Education 
& Outreach, Public Policy & Government Engagement

Broad coverage/connection in science and global community!
Please find your role and contribute to the activity! 8

30 Frontier conveners, ~250 Topical Group conveners, 

>40 Inter-Frontier Liaisons, ~25 Early Career Liaisons.

Snowmass Early Career to represent early career members and promote their engagement in the Snowmass 2021 process; 
to build a long-term HEP early career community

Tao Han @ CERN Council
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• ~ 1,570 LOIs contributions
• 63 submissions to the “Voices from the Community”
• 25 Plenary speakers; 5 “Future Facilities” panelists
• 101 Breakout sessions’ organizers, chairs, 

and all the participants 
• ~ 3,000 participants

Your participation made the CPM a success!
Thank you all very much!

We would like to thank:

While the Snowmass activities were in the full swing,
the COVID-19 pandemic hit hard and slowed down the process.
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Get all the frontiers and participants back together on the same 
page and refocus our attention to the Snowmass activities.

e.g.  EF Summary
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Snowmass activities in full swing
• Frontier’s preparatory meetings
• Lecture series: 
Ø “Snowmass Agora on Future Colliders”
Ø Physics at FNAL muon campus
Ø … … 

They form the basis for the Snowmass write-ups and documents.
• Community Summer Study (CSS, in person)

July 17 – 26, 2022 @ UW – Seattle

• Contributed papers (white papers) by March 15
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Fall 
2021

01/22 02/22 03/22 04/22 5/22 06/22
07/22

CSS 08/22 09/22

10/22
Snowmass

Book 
& arXiv

Contributed  paper submission 

Preliminary TG reports 

Preliminary Frontier reports 

Frontier Executive summaries

Snowmass Book (SG) & on-line arXiv docs

Snowmass Timelines

Final TG/Frontier reports 
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July 17-26, 2022
Community Summer Study

UW - Seattle


