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Thursday, December 7, 2023

9:00 am Convene

9:00 - 9:25 Report from the DOE Regina Rameika
9:25 - 9:40 Discussion

9:40 - 10:05 Report from the NSF C. Denise Caldwell

10:05 - 10:20 Discussion
10:20 - 10:30 Break
10:30 - 10:55 Two New Charges from the Office of Science Michael Procario
10:55 - 11:05 Discussion
11:05-11:20 A Coordinating Panel for Software and Computing | Joel Butler
11:20-11:25 Discussion
11:25-12:35 Lunch
12:35-12:50 Remarks by the Director of the Office of Science Asmeret Asefaw Berhe
12:50- 2:00 Presentation of the P5 Report Hitoshi Murayama,
Karsten Heeger

2:00 - 2:10 Break
2:10 - 5:00 Discussion of the P5 Report

Friday, December 8, 2023
9:00 am Convene

9:00 - 10:30 Continued discussion of the P5 Report
10:30 - 10:40 Break
10:40 - 12:00 Continued discussion of the P5 Report
12:00 - 13:30 lunch

13:30-13:45 Panel vote on the P5 report Sally Seidel
13:45-13:55 Communications with the Particle Physics Sekhar Chivukula
Community

13:55 - 14:00 General discussion
14:00 Adjourn




A Thank-you

This is the final meeting for several HEPAP members. Their contributions are appreciated and they will be missed.

* Reina Maruyama
* Yasuhiro Okada

* Heidi Schellman
o Sekhar Chivukula
* Brenna Flaugher

Thank you to all!

We will now proceed with the first presentations and discussion.
Guidelines for the P5 discussion will be given directly after the lunch hour.



Presentation, discussion, and vote on the PS5 report

This report is the culmination of a long process that our full community has undertaken to shape our future. The process
involved the Snowmass study, numerous town halls and public meetings, and finally the evaluations carried out by the P5
subpanel.

HEPAP is grateful to all who participated, including contributors to Snowmass, members of P5, and Hitoshi Murayama (P5
Chair) and Karsten Heeger (PS5 Deputy Chair).

P5 has proposed a program whose primary goal is the best science possible. This is a strategic 10-year plan in the context of a
20-year vision incorporating worldwide developments and opportunities. The plan balances projects of a range of sizes, both
domestic and international, and respects a set of defined budget guidelines.

The panel was charged with evaluating the science case for ongoing projects; identifying new projects; making the science
case for new facilities, upgrades, and capabilities; supporting U.S. leadership in the global context through contributions by
our universities and national labs; noting synergies with national initiatives; and promoting an inclusive workforce to use the
maximum talent available.

P5 was asked to develop a strategic plan. The plan should be viewed as a whole. While every recommendation will be

presented individually, and discussion of each recommendation is welcome, when the panel votes tomorrow, it will vote on the
full plan and not individual elements.

The next 8 slides recall the P5 Charge:



P5 Charge (dated November 2, 2022) I:! 1/8

Dear Dr. Hewett:

The 2014 report of the Particle Physics Project Prioritization Panel (P5), developed under

the auspices of the High Energy Physics Advisory Panel (HEPAP), successfully laid out a * The 2014 report was successful
compelling scientific program that recommended world-leading facilities with exciting e 2019 implementation review by
new capabilities, as well as a robust scientific research program. That report was well HEPAP showed progress on the

received by the community, the U.S. Department of Energy (DOE) and the National
Science Foundation (NSF), and Congress as a well-thought-out and strategic plan that
could be successfully implemented. HEPAP’s 2019 review of the implementation of this
plan demonstrated that many of the report’s recommendations are being realized, and the
community has made excellent progress on the P5 science drivers.

plan

As the landscape of high-energy physics continues to evolve and the decadal timeframe
addressed in the 2014 PS5 report nears its end, we believe it is timely to initiate the next
long-range planning guidance to the DOE and NSF. To that end, we ask that you
constitute a new P5 panel to develop an updated strategic plan for U.S. high-energy 20-yr context
physics that can be executed over a 10-year timeframe in the context of a 20-year, globally

aware strategy for the field.

2023 PS5 to update strategic

plan over 10-yr timeframe in
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A critical element of this charge is to assess the continued importance of the science
drivers identified by the 2014 PS5 report and, if necessary, to identify new science drivers
that have the potential to enable compelling new avenues of pursuit for particle physics.
Specifically, we request that HEPAP 1) evaluate ongoing projects and identify potential
new projects to address these science drivers; 2) make the science case for new facilities
and capabilities that will advance the field and enhance U.S. leadership and global
partnership roles; and 3) recommend a program portfolio that the agencies should pursue
in this timeframe, along with any other strategic actions needed to ensure the broad
success of the program in the coming decades.

In developing the plan, we would like the panel to take into consideration several
particularly relevant aspects of constructing a compelling and well-balanced portfolio:

Re-evaluate the 2014 science
drivers

Evaluate ongoing projects
Identify new projects

Make science case for new
facilities and capabilities
Recommend program portfolio
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« A core tenet of the 2014 P5 Report is that particle physics is fundamentally a global o
enterprise. Thus far, the U.S. program has achieved high impact through
U.S. researchers participating in the programs at world-class facilities outside the
U.S. and international researchers working at world-class U.S. facilities. The
recommendations developed for this report should carefully consider the current * Preserve essential roles of
and future international landscape for particle physics. The panel’s report should Universities and National Labs
include an explicit discussion of the choices made in this context, including the
extent to which it is necessary to construct, maintain, and/or upgrade leading
U.S.hosted high-energy physics facilities so that our leadership position in the
global scientific arena continues, while at the same time preserving the essential
roles of, and contributions by, the National Laboratories and universities to global
collaboration on large-scale initiatives.

Remember HEP is a global field
e Support decisions to retain US
leadership as a global parter

* A number of the projects recommended by the 2014 PS5 report are still being built, e Assess science case for on-
and the agencies take their commitments to complete them very seriously. going projects
Understanding the continued strength of the science case for these projects is quite
valuable, and the panel should provide its assessment of these projects in this
context.
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A successful plan should maintain a balance of large, medium, and small projects
that can deliver scientific results throughout the decadal timeframe. We do not
expect the panel to consider the large number of possible small-scale projects
individually, but advice on research areas where focused investments in smallscale
projects can have a significant impact is welcome.

There are elements of DOE HEP-operated infrastructure that are a stewardship
responsibility for HEP. Investments to maintain that infrastructure in a safe and
reliable condition are an HEP responsibility and are outside the scope of the panel.
Major infrastructure upgrades that create new science capabilities are within the
scope of the charge and should be considered by the panel.

Successfully exploiting a newly built project requires funding for the
commissioning and operation of the project and to support the researchers who will
use these new capabilities to do world-leading science. Funding is also needed for
research and development (R&D) that develops new technologies for future
projects. Scientists and technical personnel working in experimental particle
physics often contribute to all these project phases, while theoretical physics
provides both the framework to evolve our fundamental understanding of the
known universe as well as the innovative concepts that will expand our knowledge
into new frontiers. The panel should deliver a research portfolio that will balance
all these factors and consider related issues such as training and workforce
development.

Maintain balance of large,
medium & small projects
Advise on science topics to
focus small projects

Assess infrastructure
upgrades that create new
science capabilities

Remember costs of R&D,
commissioning, and
operations for future projects
Remember that a balanced
core research budget is
paramount to producing
science from current projects
and developing ideas for new
ones
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Both NSF and DOE are deeply committed to diversity, equity, inclusion, and
accessibility principles in all the scientific communities they support. Creating a
more diverse and inclusive workforce in particle physics will be necessary to

implement the plan that this panel recommends, and the panel may further
recommend strategic actions that could be taken to address or mitigate barriers to
achieving these goals.

Broad national initiatives relevant to the science and technology of particle physics
have been developed by the administration and are being implemented by the
funding agencies. These include, but are not limited to, investments in advanced
electronics and instrumentation, artificial intelligence and machine learning, and
quantum information science. Potential synergies between these initiatives and
elements of the recommended portfolio should be considered.

Remember that a diverse

workforce results in improved
science

Address synergies with
broad national initiatives
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We request that the panel include these considerations in their deliberations and discuss
how they affect their recommendations in the report narrative.

The panel’s report should identify priorities and make recommendations for an optimized
particle physics program over 10 years, FY 2024-FY 2033, under the following budget
scenarios:

1) Increases of 2.0 percent per year during fiscal years 2024 to 2033 with the FY 2024
level calculated from the FY 2023 President’s Budget Request for HEP.

2) Budget levels for HEP for fiscal years 2023 to 2027 specified in the Creating
Helpful Incentives to Produce Semiconductors and Science Act of 2022, followed
by increases of 3.0 percent per year from fiscal years 2028 to 2033.

The recommended projects and initiatives should be implementable under reasonable

assumptions and be based on generally accepted estimates of science reach and capability.

Estimated costs for future projects and facility operations should be given particular
scrutiny and may be adjusted if the panel finds it prudent to do so. Given the long
timescales for realizing these initiatives, we expect the funding required to enable the
priorities the panel identifies may extend well past the 10-year budget profile, but any
recommendation should be technically and fiscally plausible to execute in a 20-year
timeframe.

Scenario A: 2% increase per
year

Scenario B: Budgets in Chips
and Science Act, followed by
3% increase per year

Evaluate projected project
costs

Plan should be executable in
20-yr timeframe
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In addition to articulating the scientific opportunities that can and cannot be pursued in the
various scenarios, the panel may provide their opinions on the approximate overall level of
support that is needed for core particle physics research and advanced technology R&D
programs to be successful in the context of the science goals of the recommended plan.

We expect the “Snowmass” community planning reports and HEPAP’s 2022 study on
international benchmarking of scientific resources and capabilities will be useful inputs
and that the panel will make efforts to maximize community input and participation in the
overall process. Coordination and congruence with the National Academies of Sciences,
Engineering, and Medicine’s recent and ongoing decadal studies in astronomy,
astrophysics, and particle physics are also important considerations.

Evaluate level of core research
budget and technology R&D
programs

Include Snowmass report
and Benchmarking subpanel
report in deliberations
Strive towards coordination
and congruence with
EPP2024
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Finally, effective communication about the excitement, impact, and vitality of particle
physics that can be shared with a general audience and other disciplines continues to be
critical when advocating the strategic plan. It would be particularly valuable if the panel
could re-state the key scientific questions that drive the field so that they are accessible to
non-specialists and crisply articulate the value of basic research and the broader benefits of
particle physics on other sciences and society.

Effectively communicate the
2023 P5 plan once it’s finished

We would appreciate the panel’s preliminary comments by August 2023 and a final report Preliminary comments in
by October 2023. We recognize that this is a challenging task; nevertheless, your August 2023
assessments will be an essential input to planning at both the DOE and NSF.
Report due by October 2023

Sincerely,
/940_&1“ sed MM %&A{_ <§""\ q’ ' "
Asmeret Asefaw Berhe Sean L. Jones
Director, Office of Science Assistant Director
U.S. Department of Energy Directorate for Mathematical and

Physical Sciences
National Science Foundation
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Hitoshi and Karsten will present the report today. Q&A and discussion will follow and extend to tomorrow.
The panel will vote on the report as a whole tomorrow afternoon.

* Q&A will be structured
* Q&A discussion will initially involve HEPAP panel members
* Other attendees will have the opportunity to comment.

The agenda permits a total of 5 hours and 40 minutes of discussion, so we must impose time limits.

Following the presentation of the report, discussion will be structured as follows.

* Charge, process, introduction (Charge, Appendix, Sect. 1).....ccccvvveeeiieennnn. 30 minutes (Thurs)
* Science themes and science drivers (Sect. 1 and 2)..........cccoeeiviiiiiinnnnnnnnnn. 60 minutes (Thurs)
* Recommended program and recommendations (Sect. 2)......cccccvvveeeeeeeeeennnn. 80 minutes (Thurs)
* Alternative budget scenarios (Sect. 2 and 8).......ccccvvveeeiieiiiiiiiiiieeee. 30 minutes (Fri)
* Vision for the future (Sect. 3-5)....uummiiiiiiiii e 30 minutes (Fri)
* Future of science and technology, and area recommendations (Sect. 6).......30 minutes (Fri)
* Advanced workforce and area recommendations (Sect. 7)......cccccvveveeeeeeennnn. 40 minutes (40)

*  General COMIMENLS..........ciiiiiiiiiiiiieeeeeeiteee e e et e e e e e et e e e e e s nerreeeeeeennnnneees 40 minutes (Fri)



To ensure clear communication in cases where the discussion centers on specific wording, we will have
several persons taking minutes — the regular staff member from ORISE plus one or more members of
P5/HEPAP, and the wording in question will be projected.

Revisions, if requested, will be considered by PS5 collectively, outside of the HEPAP meeting. While
revisions will not be made to the report during the meeting, responses to all requests and comments will be
provided. It is hoped that a vote can be taken under the conditions that wording changes, if agreed by PS5,
and if the vote is in favor, can be made post-vote and incorporated into the final document.

A simple majority of the eligible HEPAP voters will be used to determine whether the report is accepted.

HEPAP is careful to observe guidelines regarding conflicts of interest. The following 2-page document
accompanies the P5 report:



A vote will be held on December 8, 2023, by the members of the HEPAP panel, regarding
acceptance of the P5 Report. On the basis of recommendations received from the U.S. DOE
General Counsel, which are based on review of the financial disclosures of the HEPAP members,
the following members of the panel have been determined to have conflicts of interest due to
their employment at US national laboratories; they will not participate in the vote for or against
acceptance of the P5 Report.

BRENNA FLAUGHER, FNAL employee
HEIDI SCHELLMAN, FNAL employee
MONIKA SCHLEIER-SMITH, SLAC employee
NATALIA TORO, SLAC employee

Each member of HEPAP will abstain from discussion of topics as indicated below. These
abstentions to not affect that member's permission to participate in the vote on the report.

LUIS ANCHORDOQUI will have participation restrictions regarding his employer, Lehman
College, City University of New York. He may participate in HEPAP matters that affect his
employer, so long as they are policy matters that do not affect the employer uniquely and
specifically.

AYANN ARCE will have participation restrictions regarding her employer, Duke
University. She may participate in HEPAP matters that affect her employer, so long as they are
policy matters that do not affect the employer uniquely and specifically.

KENNETH BLOOM will have participation restrictions regarding his employer, the University
of Nebraska-Lincoln. He may participate in HEPAP matters that affect his employer, so long as
they are policy matters that do not affect the employer uniquely and specifically.

SARAH COUSINEAU will have participation restrictions regarding her employers, Oak Ridge
National Laboratory/UT-Battelle, LLC and the University of Tennessee. She may participate in
HEPAP matters that affect her employers, so long as they are policy matters that do not affect the
employers uniquely and specifically.

BRENNA FLAUGHER will have participation restrictions regarding her employer,

Fermi National Accelerator Laboratory/Fermi Research Alliance, LLC. She may participate in
HEPAP matters that affect her employer, so long as they are policy matters that do not affect the
employer uniquely and specifically.

THOMAS GIBLIN will have participation restrictions regarding his employer, Kenyon
College. He may participate in HEPAP matters that affect his employer, so long as they are
policy matters that do not affect the employer uniquely and specifically.

SUDHIR MALIK will have participation restrictions regarding his employer, the University of
Puerto Rico. He may participate in HEPAP matters that affect his employer, so long as they are
policy matters that do not affect the employer uniquely and specifically.

REINA MARUYAMA will have participation restrictions regarding her employer, Yale
University. She may participate in HEPAP matters that affect her employer, so long as they are
policy matters that do not affect the employer uniquely and specifically.

MAYLY SANCHEZ will have participation restrictions regarding her employer, Florida State
University. She may participate in HEPAP matters that affect her employer, so long as they are
policy matters that do not affect the employer uniquely and specifically.

HEIDI SCHELLMAN will have participation restrictions regarding her employers,

Fermi National Accelerator Laboratory/Fermi Research Alliance, LLC and Oregon State
University. She may participate in HEPAP matters that affect her employers, so long as they are
policy matters that do not affect the employers uniquely and specifically.

MONICA SCHLEIER-SMITH will have participation restrictions regarding her employer,
SLAC National Accelerator Laboratory/Stanford University. She may participate in HEPAP
matters that affect her employer, so long as they are policy matters that do not affect the
employer uniquely and specifically.

SALLY SEIDEL will have participation restrictions regarding her employer, the University of
New Mexico. She may participate in HEPAP matters that affect her employer, so long as they
are policy matters that do not affect the employer uniquely and specifically.

MARCELLE SOARES-SANTOS will have participation restrictions regarding her employer, the
University of Michigan. She may participate in HEPAP matters that affect her employer, so long
as they are policy matters that do not affect the employer uniquely and specifically.

PHILIP TANEDO will have participation restrictions regarding his employer, the University of
California, Riverside. He may participate in HEPAP matters that affect his employer, so long as
they are policy matters that do not affect the employer uniquely and specifically.

JESSE THALER will have participation restrictions regarding his employer, the Massachusetts
Institute of Technology. He may participate in HEPAP matters that affect his employer, so long
as they are policy matters that do not affect the employer uniquely and specifically.

NATALIA TORO will have participation restrictions regarding her employer, Stanford
University/SLAC National Accelerator Laboratory. She may participate in HEPAP matters that
affect her employer, so long as they are policy matters that do not affect the employer uniquely
and specifically. She will also have participation restrictions regarding TRIUMF and TRIUME’s
Particle Physics Experiment Advisory Committee.

Submitted on 5 December 2023,

33@%&» Ay f

Sally Seidel
HEPAP Interim Chair
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