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Outline

+ Office of High Energy Physics Organization

* Introducing the Accelerator and Technology Division (ATD)

¢+ Highlights from the Frontiers
* Energy, Intensity, Cosmic, and Theory

+ Highlights from Projects
e HL-LHC, LBNF/DUNE, Mu2e

+ Update on Fermilab Operations

* Broadening Engagements and Outreach
¢ Current Budget Situation

* Recent Events and Reviews

+ Sneak peak at the DOE P5 response
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Office of High Energy Physics at a Glance
FY 2024 Enacted: $1.2B

Largest Supporter (T85%) Funding at >180 [Snowmass, July 2022, Seattle] [Fermilab Accelerator Complex]
of Particle Physics in the Institutions, including 12 Over 1,120 Ph.D. Scientists Over 2,345 Users at
Uu.s. DOE Labs and 515 Grad Students 2 SC Scientific Facilities

Supported

~30% of Research to Research: [Vera Rubin Observatory, Chile] [LBNF/DUNE Cavern, SURF,

Universities 36%. $426.3M Facility Operations: SD] .
0, $ 29%, $348.5M Projects:
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Introducing the Accelerator and Technology

Division

SC Program Offices

(ATD)
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Accelerator R&D and Production (ARDAP)*

an iInvestment to ensure the U.S. remains a world-leader in the accelerator technologies needed for science and

ustr
+"Acclerator Research o
» Accelerator Stewardship: developing cross-cutting transformative accelerator v :,glflillkmg
technology for future scientific facilities, medicine, industry, security, and defense - s B

« Technology Maturation: readying technologies for production and use in scientific
facilities, broader USG, and commercial applications

« Workforce Development: supporting R&D capacity building and workforce training
at MSls and ERIs

» Accelerator User Facilities: Brookhaven Accelerator Test Facility supports
technology R&D and industrial access to DOE capabilities

+ Accelerator Development
« Domestic Supplier Development: collaborative early-stage R&D partnerships to
develop new domestic sources for critical accelerator technologies
+ Coordination for effective technology transfer

« Through interagency cooperation, research collaborations, public-private

partnerships, and workshops aimed at identifying common R&D needs and forming
research networks

*These programs merge back into Office of High Energy Physics in FY 2026
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Energy Frontier Program: LHC Physics Highlights

Obs. of photo-production of tau pairs (yy — t71)
o First obs. in pp (was seen in PbPb collisions)

New ATLAS result on lepton universality in W-boson
decays (arXiv:2403:02133)

CMS Preliminary 138 5" (13 TeV)

l T 1 1 | 1 1 T 1 1  ; 1 T 1 I T 1 T T
e Observed —68% CL —95% CL ATLAS g
1 T 1 1 I T 1 1 1 | I 1 1 1 I 1 1]
SM LEP2 - :
OPAL : e*e 5>WW, Vs=183-207 GeV 5
FLBE 431 (1998) 188 :
ATLAS P SR
L3 R pp—W, Vs=7 TeV, 4.6 fb” E
FLB 434 (1998) 169 LHCb F A 1 i
pp—W, Vs=8 TeV, 2 fb” :
DELPHI —_— CMS .
EP.JC 35 (2004) 159 pp—it, Vs=13TeV, 36 fio!
ATLAS Pb+Pb —— PR EeIAga v
PRL 3T (2023) 151802 | E .......................................
ATLAS (this result) ; Q' .
CMS Pb+Pb o pp—tt, Vs=13 TeV, 140 fo’' :
PRL 131 (2023) 151803 T R R T SN TN SN NN MO SO TR R T T TR N
0.92 0.94 0.96 0.98 1 1.02
This result ol B(W—-uv)/B(W—ev)
| 1 1 | I 1 | 1 1 | 1 1 | 1 I |
-0.1 -0.05 0 0.05

Run 3 for calendar year 2024 has resumed

dr

U.S. DEPARTMENT OF Office of

... more results expected for summer conferences!
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https://arxiv.org/pdf/2403.02133

High-Luminosity LHC Upgrade Projects

-~ " _ All U.S. HL-LHC projects are in their fabrication
VLS CMS Silicon sensors and onboard electronics
assembled for production qualification testing Stag e

£

HL-LHC

 Detector upgrade sites for ATLAS and CMS are ready
to qualify the thousands of sensor assemblies
'+ Accelerator upgrade project (AUP) team has delivered

the 15t of 10 quadrupole magnet assemblies to CERN
« 2" assembly being tested at Fermilab. Shipment planned for

ATLAS at LBNL

7 Outer Cylinder of the
; Barrel detector system
7 with Poly-moderator
= X L

5 Tiles installed

| ¥ B The AUP group delivered the first quadrupole |
= —_— h magnet assembly to CERN for the HL-LHC
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+ NOVA & T2K Joint Results
» Good agreement on allowed values for

Inverted Ordering

* Doubles total statistics

» Joint result slightly disfavors Normal Orderin

compared to individual experiments
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+* MicroBooNE

* First simultaneous
measurement of vy CC
XP

+ SBND

» Cryogenics
commissioning
completed

» Cryostat filled with LAr

+ DUNE

(x10~36cm?2/GeV/Ar)

d’a
dE,dcos 8,

0.20

- DUNE ND LAr 2x2
installed in NUMI

« NPO04 Protodune filled
with LAr
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Cosmic Acceleration: e

NSF-DOE Vera C. Rubin Observatory, Legacy Survey of Space and Time (LSST) Camera VERA/C’;U\BE
OBSERVATORY

LSSTCam for NSF-DOE Vera C. Rubin Observatory completed; being shipped to Chile later this month!
Media coverage:1,040 articles; 87 broadcast clips; 13 news outlets showed for media day

LSSTCam Bon Voyage event at SLAC 4/15/24.

(R U=

i LSSTCam mtegrated - et
“at SLAC o B

R u —bl | : | US Data Facility iIs ramping up;

S Nawwd VN MM realistic data transfers from summit;
B\~ T >3 data processing with sm_]ulated,

b \\ \~\~"\~\ aend LSSTCam and the auxiliary telescope

(AuxTel) is ongoing.

Packed up & into
shipping container

. U.S. DEPARTMENT OF Lo-ﬁflce of
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Cosmic Acceleration: T

NSF-DOE Vera C. Rubin Observatory, Legacy Survey of Space and Time (LSST) Camerz :E.RA:U\BE
OBSERVATORY

News from NSF’s MREFC:
The M1M3 mirror was moved to summit, unpacked and coated!

U.S. DEPARTMENT OF OﬁICB of
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Direct Detection Dark Matter - DiVI-(G2's &
DMNI’s

Dark Matter Generation 2 (DM-G2) suite of projects with multiple
technologies, mass ranges, and particle types was recommended by 2014 P5

* ADMX-G2 axion search is operating at U. Washington. 2021, 2024 result=
exclude axionlike signals for the 2.66-2.81 peV mass range atthe 90% &
confidence limit. The experiment continues systematic scanning towards
higher axion masses.

* LZ WIMP search at SURF: First results (from 60 live days) found no WIMP
action with masses above 9 GeV (PRL July 2023). Run 3 is underway (1
year of data)

* SuperCDMS-SNOLAB is in integration/installation phase. Data-taking with
all 4 towers expected late 2025.

Dark Matter New Initiatives (DMNI)

+ Concept development continues. These will be folded into the Advancing
Science and Technology through Agile Experiments (ASTAE) program as
recommended by the 2023 P5. (More in P5 talk)

Office of
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Theory Highlight

Pushing the Boundaries of Precision: N3LO Predictions for the LHC
2023 Office of Science Early Career Award: Bernhard Mistlberger, SLAC
Goal: Establish N3LO technology to achieve one-percent precision phenomenology at the LHC

e Develop algorithm for fully differential N3LO computations

WEr s mptdt ppoH Pyl el of generic LHC processes
| I I I
- L0 === N3LO | o Improve techniques for perturbative computations to
NLO NNLO x Ky3q facilitate three (and higher) loop calculations
E2— NNLO

e Apply to key LHC observables like Higgs boson / Drell-Yan
production in association with a jet

™
& Drell Yan Production
= i LHC 13TeV — L0 NLO
> PDF4LHC15_nnlo_mc
; 1.025 PP —efe +X — NNLO — N3LO
~N o ,ucent.=Q
-8 7] = 1
Al
" 0.975

leze 095 ‘
- 200 400 600 800 1000 1200

a | | | | Q [GeV]
[Chen, Mistleberger, et al. 21] [Duhr, Mlistlberger 21]
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https://arxiv.org/pdf/2102.07607.pdf
https://arxiv.org/pdf/2111.10379.pdf

L BNF/DUNE-US Project

Far Site - SURF in Lead, SD
Facility/Infrastructure and Far Detectors

Sanford
Underground

\

Near Site -~ FNAL in Batavia, IL
Facility/Infrastructure, Neutrino Beamline,
and Near Detectors

j Two subprojects

Three subprojects
\/

Subproject Cost

Scope

Critical Decision Status

FSCF-EXC $644M

Excavation to support up to 4 far detector modules

CD-2/3 approved 08/2022

FSCF-BSI $211M

Utilities and outfitting to support up to 4 far detector
modules

CD-2/3 approved 03/2023

FDC $1,119M

Fabricate and install 2 far detector modules and cryogenic
systems (includes international contributions)

Preparing for CD-2/3

NSCF+B $1,103M

1.2 MW upgradeable beam, facilities for beam and near
detector (includes international contributions to the beam)

Preparing for CD-2/3
approval in first half of FY25

$200M

Fabricate and install near detector and cryogenic systems
(includes international contributions)

Optimizing given DOE cost
cap and expect CD-2/3 in

2nce



PIP-Il Project Highlights

* Major accomplishments since May 2023

* Recovery from May 25, 2023 construction injury
accident. Full work restarted by January 5, 2024 with

= Fermilab capability modernization
« 1.2 MW proton beam for LBNF

« Upgradable to 2.4 MW augmented processes for construction safety, work
« CW compatible planning and authorization.
 Beams customizable for multiple users « Rebuilt Project Management Office staff following
_ _ turn-overs of key positions in accelerator physics,
= First US accelerator project to project, engineering, procurement, and technical

incorporate significant international
contributions

= Partner laboratories in France, ltaly,
Poland, and UK bring experience from
XFEL, ESS, etc.

= Project Early Finish Q1FY30

= Project Completion Baseline is 1Q FY
2033.

. U.S. DEPARTMENT OF Ofﬁce of
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MuZ2e Project Highlights

Transport Solenoid
Magnets are in final
position in the
experimental area.

Delivery of the Production Solenoid and
Detector Solenoid are expected from
General Atomics in late 2024 and early

EPARTMENT OF OﬁICB of

ENERGY Science

Sub-system assembly and
testing are progressing at
Fermilab
« Straw-tube Tracker
* Cs-I Calorimeter (INFN)
« Cosmic-ray Veto (UVa) mam
 Triggering & DAQ Ao
System
» Electrostatic septa
» AC-dipoles for beam
extinction
* Next IPR in June 2024
» Project completion
baseline is January
Fermilabd8. planning initial run of the MuZ2e

experiment in 2027, prior to the two-year Booster
shut-down for construction of the PIP-Il beam

Energy.gov/science



Fermilab Accelerator Complex 2023-24

» The Fermilab Accelerator Complex achieved 2486 run hours in FY2023 which fell short of its originally scheduled goal for FY2023 of 5320
hours.

» The reason for the shortfall was a stripline failure in the NuMI horn power supply which took over 2 2 months to repair.

» FY2024 goal is 2240 hours of operations (Half of a typical year). NuMI uptime 50.5%. Frequent failures of auxiliary equipment
(sump pumps and lines, electrical switches, cables, etc. reduces physics output)

» Power goal is 1MW for this run. Power gain can be achieved without increase in beam intensity via faster beam acceleration cycle in Main
Injector. Main Injector started this year’s operations at 1.067 s cycle.

» No Beam delivery until mid March. Laboratory was working on Safety Assessment Documents (SADs) and Accelerator Safety Envelope
(ASE) documents to conform with DOE 0420.2D.

FY23 Integrated Beam to NuMI FY24 Integrated Beam to NuMI
s 190
180 f
49 170 /
(e 160 ."f
~ 580 el /
- @ 140
- 300 2 130
= o 120 -"l
5 g 110 /
B *é‘ 100 i
& 1= o 90 i
2 s T &0 {
= o g /
& [ !
; E — E s0 J
2 = 133 40 /
. . . N 20 /
Crack in Stripe-line. . 20 /
10
NO Spares ' One Vendor In US 2 Hiirw- 2003 Jan-2071 M 2028 Hiry- 2021 k2028 Lap-2023 ° Mov-2023 Jan-2024 Mar-2024 May-2024 Jul-2024 Sep-2024
® Figgal Year 23 infegrated Beam (o NuMl — Degign — I.'-‘-i‘s.ﬁj m Fiscal Year 24 Integrated Beam to NuM| — Design — Base|
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HEP Budget ($K). Research, Facilities/Ops,

Projects
FY 2014 - FY 2024 | |

FY 2022IRA
$303.6Mto
Projects

R
Building for Discovery

1,200,000

Congress
supports P5

1,000,000 j LBNF/DUNE, MuZ2e, PIP-II

Projectsto
Operations

800,000

Strategic Plan for U.S.
Particle Physics next 600,000
10 years

Research Growthin
RENEW, FAIR

Research Growthin Qls,

Al/ML

Particle physics is 400,000

global

FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 FY2022 FY2023 FY 2024
Research 48% 46% 43% 42% 41% 39% 37% 38% 30% 40% 36%
Facilities/Operations  35% 35% 32% 31% 29% 27% 30% 30% 22% 30% 29%
17% 19% 25% 27% 31% 35% 32% 32% 48% 30% 35%
796,521 766,000 795,000 825,000 908,000 980,000 1,045,000 1,046,000 1,381,630 1,166,000 1,200,000

200,000

Community made
difficult choices

Increase investment in FY2014  FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021  FY2022 FY2023  FY 2024
construction m Research SBIR/STTR ® Facilities/Ops ® MIEs and LIC OPC ® Line Item Construction (TEC)

2, U.S. DEPARTMENT OF OﬁICB of
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HEP Budget ($K): Research, Facilities & Projects

FY 2001 - FY 2024

500,000 1,600,000
=
v 450,000 1,400,000
2 400,000
o - 1,200,000
‘S’ 350,000
S - —
2 300,000 ] 1,000,000
= i nr
@ 250,000 800,000 T
Z’: 200,000 o
2 200, 600,000 :
"S 150,000 w
L 400,000 I
" 100,000
S 200,000
£ 50,000 ’
O
8 0 0
(4 NPT P N Rt SO SR o\ T SN N SN VN TN T BN SN T B % SR\ o I

Q Q Q Q Q Q Q Q X Q Q Q Q Q Q Q Q Q Q Q Q \ Q X
AV QY ATV aV oV VY oV AV QY aV VY aV aV aV oV aV QY v Y 0’»’”\ & bfé‘?’c
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Il Research I Facilities/Operations Il Projects I ARRA 2009/IRA 2022  =——HEP Total

ARRA 2009 funds supported Research, Facilities, and Projects
IRA 2022 funds supported Projects only
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Timeline of FY 2024 Budget Headlines
| Request _

Request

BUDGET
OF THE U.S.
GOVERNMENT

023

President's
2024 $1.73T
discretionary

budget request
submitted to

Congress

Would increase
non-defense
appropriations
by about $96B
(5.9%) over the
2023 enacted
level

1.226B
HEP

3 Jun 2023
HR. 3786, Fiscal
Responsibility
Act, signed into
law

Suspends debt
limit through Jan
1, 2025.

Sets statutory
caps on non-
defense
appropriations

for FY 2024 (flat)

and FY 2025
(+1%). No
adjustments for
inflation.

23 Jun 2023

House
Appropriations
Subcommittee
for Energy and

Water
Development,

and Related
Agencies
released a
summary for the
FY 2024 House
Mark

1.192 HEP

Senate
Appropriations
Subcommittee
for Energy and

Water
Development,

and Related
Agencies
released a
summary for the
FY 2024 Senate
Mark

1.226B
HEP

30 Sep 2023

HR. 5860,
Continuing
Appropriations
Act, 2024 and
Other
Extensions Act,
signed into law

Continuing
resolution
temporarily
extends fiscal
year 2023
spending levels
until Nov 17,
2023.

Congress
passed three
additional
Continuing
Resolutions.

1) Nov 18 - Jan
19

2) Jan 20 - Mar
1

3) Mar 2 - Mar 8

9 Mar 2024

HR. 4366,
Consolidated
Appropriations
Act, 2024,
signed into law

Office of
Science
increases 1.7%
from to 8.24B

*Office of High
Energy Physics
increases 2.9%

*1.2BHEP

BUDGET
OF THE U.S.
GOVERNMENT

11 Mar 2024

President's 2025
$1.67T
discretionary
budget request
submitted to
Congress

Would decrease
non-defense
appropriations by
about $60B
(3.4%) over the
2024 Request

1.231B
HEP

i U.S. DEPARTMENT OF Oﬁlce of 1
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FY 2024 HEP Budget

+ Office of Science increased 1.7% from
8.1Bin FY 2023 t0 8.24B in FY 2024

+ Office of High Energy Physics increased
2.9% (+34M) from 1.166B in FY 2023 to
1.2Bin FY 2024

+ Congressional direction set LBNF/DUNE
and PIP-Il at 255M and 125M, which is
+$80M over FY 2023 funding levels

+ Additional direction provided floor/ceiling
limits for SURF, CMB-S4, ACORN, HL-LHC
Upgrade projects, and LBNF/DUNE OPC.

+ Congressional directional at the SC level
for QIS and Al/ML propagated down to
HEP and holds FAIR and RENEW at
FY 2023 levels

_ FY 2023 | FY2024 | FY2024 | FY2024 | FY 2024
Enacted | Request | House Senate Approp
High Energy

Physics 868,000 850,334 842,334 850,000 824,000

176,000 251,000 225,000 251,000 251,000

B 120,000 125,000 125,000 125,000 125,000

| MuZe BRI : : - i
1,226,33 1,192,33 1,226,00

1,166,000 4 4 0 1,200,000

The agreement provides not less than $35,000,000 for the Sanford Underground Research
Facility and not less than $3,000,000 for the Accelerator Controls Operations Rezearch Network.

Funding for HEP Research and Operations, which supports
all Research, Facilities/Operations, and MIE Projects,
decreased 5% from 868M in FY 2023 to 824M in FY 2024.

High Energy Physics FY 2023 FY 2024**
446,037 424,561

_ _ _ BIR/STTR 15,867 15,267
* Overarching language included a note stating Facilities/Ops 349,096 334,972
House and Senate marks carry same weight as Projects (excl LIC TEC 57,000 49,200

the final appropriation language

U.S. DEPARTMENT OF Office of

Total | 868,000 824,000

**Final year distributions may be adjusted (~+ 0.2%)

N ERGY Science
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FY 2025 Request Highlights

Research $395.8M (-$30.4M, -7.1% from FY 2024 Enacted)

« $24Mincrease for AI/ML. $8M increase for RENEW and FAIR
« $4M decrease as Accelerate Innovations in Emerging Technologies concludes
* QIS, Microelectronics, Advanced Computing, and Accelerator Science and Technology continue at the FY 2024

Enacted Level

-« $59.9M decrease to Core Research. Focus support on high-profile research topics and early research results; key
contributions and critical U.S. commitments to experiments & projects; University research & training; other priority
cross-cutting initiatives

Facilities Operations $381.7M (+$33.2M, +9.5% above FY 2024 Enacted)

« Fermilab Accelerator Complex $166.9M (+$25.3M, +17.9% above FY 2024 Enacted): 5,180 hours
« SLACFACET-II $17.6M (+$1.1M, +6.9% above FY 2024 Enacted): 3,120 hours

« U.S. LHC Detector Operations $57.3M (+$4.5M, +8.5% above FY 2024 Enacted)

« Vera Rubin Operations $33M (+$2.1M, +6.7% above FY 2024 Enacted)

« Sanford Underground Research Facility $35M (No change from FY 2024 Enacted)

Projects $453.2M (+$28.0M, +6.6% above FY 2024 Enacted)

- LBNF/DUNE $280M (+$25M, +10% above FY 2024 Enacted to support LBNF/DUNE'’s five subprojects)

W < ACORN $10M (+$5M, +100% above FY 2024 Enacted)
- « CMB-S4 $4.5M (level funding from FY 2024 Enacted)

« ATLAS and CMS Detectors $33.7M (-$2M, -6% below FY 2024 Enacted): as per the baselined profiles
/ * PIP-11$125M (level from FY 2024 Enacted): continue support for baseline profile
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Early Comments on FY 2026

+ FY 2026 comes with a unique set of opportunities, challenges, and unknowns

¢ Opportunities

+ Challenges

HEP will begin the implementation of 2023 PS5 guidance during the FY 2026 Formulation phase of the budget process

« 2024 is a Presidential election year. Being competed: 435 seats in the House, 1/3 seats in the Senate, and 1 seat in White House
» The debt ceiling limit authority expires Jan 1, 2025

+ Unknowns

« Transition to a new Administration would come with new political appointees and S&T priorities
« Change in leadership in House and/or Senate may change the level of support for Basic Research

FY 2024
Budget

FY 2025 OMB

Budget Re
FY 2026 [»le
Budget
Oct | Nov | Dec
CY 2023

Spend the Fiscal Year Budget

Congressional Budget
and Appropriations

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Jan | Feb

Spend the Fiscal Year Budget

Congressional Budget
and Appropriations

Spend the Fiscal Year Budget

Mar

Apr [ May | Jun | Jul | Aug | Sep

Oct

Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep

Calendar Year 2024

Calendar Year 2025

Calendar Year 2026
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Recent Events and Reviews

+ Committee of Visitors (COV) reviewed DOE Facilities divisions, March 11-13,
(YKK and MP talks)

+* HEPAP sub-panel on Facilities met, March 5-6 and delivered report for this
meeting (N. Roe will report)

* Report from Users Organizations annual visit to Congress, April 12
+ Lab Budget Briefings in GTN (many days in April)
+ Comparative Reviews (Feb, Mar) (G. Crawford talk)

3 U.S. DEPARTMENT OF Oﬁlce of .
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International HEP: DOE-Italy Cooperation

* Two bilateral cooperation agreements signed in Washington on April 9t by DOE and the

Italian Ministry of Universities and Research (MUR):
* One that establishes the framework of MUR and INFN’s cooperation in the DUNE program at LBNF,
including ltaly’s expertise and in-kind contributions to DUNE

« 2nd agreement for DOE and INFN to collaborate in the R&D of advanced computing techniques
(for the HL-LHC; DUNE) and in QIS, including ItaIy s partnership at the SQMS QIS Research Center

Office of
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* kK

- Joint Statement of Intent between The United States
- of America and The European Organization for

Nuclear Research concerning Future Planning for
Large Research Infrastructure Facilities, Advanced
Scientific Computing, and Open Science

OTHER RELEASE

BUREAU OF OCEANS AND INTERNATIONAL ENVIRONMENTAL AND SCIENTIFIC AFFAIRS

APRIL 26, 2024

The text of the following statement was released by the Government of the United States of America and the European Organization for Nuclear
Research (CERN), an Intergovernmental Organization having its seat at Geneva, Switzerland. White House Office of Science and Technology Policy
Principal Deputy U.S. Chief Technology Officer Deirdre Mulligan signed for the United States while Director-General Fabiola Gianotti signed for CERN.
+ Text available at: U.S. Department of State Remarks & Releases site
+ Among the topics in the Statement,
» Expresses intentions by the U.S. and CERN to continue collaborating in the FCC Higgs Factory feasibility study
» Subject to appropriate processes, the intention for the U.S. to collaborate on the FCC-ee, should the CERN
Member States determine the FCC-ee is likely to be CERN’s next research facility following the HL-LHC

+ Statement aligned with P5: should FCC-ee receive a “green-light” following the next update of the European Strategy,
U.S. intends to collaborate; and nature of the contributions to be discussed by the panel prescribed in 6.1.

U.S. DEPARTMENT OF Office of
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Upcoming Events

* DPF Meeting - @Pittsburgh, May 13 - 17; includes Pl meetings with HEP
Program Managers (more detail from Glen)

+ US-Japan Joint Cooperation Meeting - @KEK May 29 - 30, 2024
* FCC Week in San Francisco, June 10 - 14, 2024
¢+ LCWS in Tokyo, July 8 - 11, 2024

+ SC Office Hours

Office of
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HEP Office Hours

Join us on the third Tuesday of each month, 2-3 pm Eastern Time, for virtual office hours to learn about our
programs and ask questions. Researchers, educators, and research administrators from all institutional
types are encouraged to join. A primary goal of the virtual office hours is to_broaden awareness of our
programs; no prior history of funding from DOE is required to join. Program managers will be available to
answer questions. Registration is required for attendance. Please use an institutional email address to
complete the registration process. A confirmation email containing information about joining the Office Hours
session will be sent to the email address provided. Future virtual office hour topics and past office hours
recordings and slides will be posted here (https://science.osti.gov/hep/officehours). Closed captioning will
be available.

Upcoming Office Hour and Topic

« Tuesday, May 21, 2024 — Technology Initiatives and HEP Core Research.

Past Office Hours — Recordings and Slides are posted

« Tuesday, April 16, 2024 — Funding Opportunities for Early Career Researchers.
* Tuesday, March 19, 2024 — Introduction to HEP and Program Mission.
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Broadening Engagements and Outreaedwn coservations

+ AAAS Science & Technology Policy Fellow Dr. Jacqueline Smith —aeslisnes
joined HEP in Sep 2023 [mentor, Dr. Alan Stone] A Strong work ethics
 Prior to the fellowship, Jacqueline worked both as a professor and as an A Sense of community

advisor to international policing executives to train officers in evidence- A : :
based policing programs and policies. g[,??s'{zreeg’ ciar?]rpcahcctenterpnses with

¢ Qutreach (in-person) campaign in 8 months: 3 conferences, 5 A Relationship builders
DOE Labs, and >30 Universities

* Meeting people where they are forging trustworthy and longstanding
relationships between SC/HEP and Emerging Research Institutions and
Minority Serving Institutions

 Visiting campuses, touring facilities, conversations with faculty, students,
and administration

* Important to visit both Labs/R1s and ERIs/MSIs on trips. SC initiatives
emphasize partnerships between former & latter

* Follow up after visit, encouraging further communication

Strengths

A Do not know about FOA, are
eligible to apply, etc.

A Research grant infrastructure
A Faculty overburden
A Qutdated equipment

Deficiencies

< by
““““

LCoppin State, Mar
2024

Virginia State, Feb \
202/ S —————

2023
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Sneak peak at DOE response to P5

* The 2023 P5 Report provides a vision of an exciting path into the future for high
energy/particle physics

¢ |t provides us in DOE with actionable recommendations that will keep us on that
path

* The vision is long-term and will take long-term planning

+ We couldn’t agree more with Recommendation #1 to continue to execute and
complete the on-going projects resulting from the 2014 report.

+ \We have been able to determine and initiate a number of responses to priorities
given in Recommendations 2, 3 and 6

Office of
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Cosmic Acceleration: Dark Energy Spectroscopic Instrument
(DESI

DOE’s DESI — Stage 1V spectroscopic dark energy results; has completed 3 years of data-taking
Collaboration of 1000 scientists; about 1/3 are grad students; > 182 publications to date

Cosmology results from first year of data released at APS on 4/4/24 (fully blinded result).
» 1,229 popular articles in 33 languages in first week!

Baryon Acoustic Oscillation (BAQO) analysis using a variety of object types from 0.1 < z < 4.2; record setting BAO precision of 0.5%
o Data consistent with ACDM model with cosmological constant but r
... a 2.60 preference for time-variable dark energy
0 Sum of neutrino masses Xmv < 0.072 eV

ELG Lya

10 P—% A N S .
------  ——— 7R

A ==== DESI wyu, CDNM

(.9 1

Size of BAO feature relative to ACDM model

Map shows underlying matter in the .- oG a0

universe (Earth at bottom center) S ek e Gy 10 !
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HEP |\/|ISSIOn and Support at DOE National

Fermi National Accelerator Laboratory

$692.3M Total

+ Quantum Information Science

+ Superconducting Quantum Materials and Systems
Center

+ Artificial Intelligence and Machine Learning
Energy, Intensity, and Cosmic Frontier particle physics
research

Argonne‘)

WATONAL LABSEATORY

Argonne National Laboratory

$20.3M Total

+ Quantum Information Science

+ Artificial Intelligence and Machine Learning

+ Energy, Intensity, and Cosmic Frontier particle physics
research

Theoretical and Computational Physics

Advanced Technology R&D

LHC Operations

Cosmic Frontier Experimental Operations

* & o o0

+ Theoretical and Computational Physics
¢ Advanced Technology R&D and Microelectronics
+ Fermilab Accelerator Complex (SC User Facility)
¢ LHC Operations
+ Cosmic Frontier Experimental Operations
+ Acc. and Det. Infrastructure and Test Facilities
+ LBNF/DUNE, PIP-ll, Mu2e Construction Projects
¢ HL-LHC Accelerator, CMS Detector Upgrade, and
ACORN MIE
AMES $1 .59Mi 7 st %
ationa
LANL $2.93M Laboratories Pacific Northwest
LLNL $208M NATIONAL LABORATORY
ORNL $2.85M
» Los Alamos
SNL $0.12M Aoos NATIONAL LABORATORY
TJNAF $0.02M e
Lawrence
™, i
#,OAK RIDGE  JefferSon Lab L Hvermore
. National Laboratory Laboratory

FY 2024 HEP Funding to Labs

U.S. DEPARTMENT OF

Office of

EN ERGY Science

-”] BEH HELE‘I‘ LAE

Lawrence Berkeley National La boratory
$80.2M Total

*
*
*

* o o o0

Quantum Information Science

Artificial Intelligence and Machine Learning

Energy, Intensity, and Cosmic Frontier particle physics
research

Theoretical and Computational Physics

Advanced Technology R&D and Microelectronics

LHC Operations

Cosmic Frontier Experimental Operations, including DESI
and LZ

Accelerator and Detector Infrastructure and Test Facilities
(BELLA)

CMB-S4 MIE (lead lab)

HL-LHC Accelerator and ATLAS Detector Upgrade MIEs

BERODHHIAUVEN

HATIOMNAL LABDRATORY

Brookhaven National Laboratory
$75.9M Total

*
*
*

* 6 ¢ o o

Quantum Information Science

Artificial Intelligence and Machine Learning

Energy, Intensity, and Cosmic Frontier particle physics
research

Theoretical and Computational Physics

Advanced Technology R&D and Microelectronics

LHC Operations

Intensity Experimental Operations (Belle-Il)

Cosmic Frontier Experimental Operations, including Vera C.
Rubin Observatory

LBNF/DUNE Construction Project

HL-LHC Acceleratorand ATLAS Detector Upgrade MIEs
Lunar Surface Electromagnetic Experiment (LUuSEE)-Night

. ﬁ l‘-l-q.T "E-\.ﬁl
i ._REA._CF!
T T

SLAC National AcceleratorLa boratory
$106.7M Total

*
*

*

* o o o0

Quantum Information Science

Anrtificial Intelligence and Machine Learning

Energy, Intensity, and Cosmic Frontier particle physics
research

Theoretical and Computational Physics

Advanced Technology R&D and Microelectronics

FACET Operations (Scientific User Facility)

Cosmic Frontier Experimental Operations, including Vera C.
Rubin Observatory, SuperCDMS-SNOLAB

Accelerator Infrastructure and Test Facilities

Energy.gov/science




Joe Diehl

SC h ed u I e Simona Roli

Category FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029 FY2030 FY2031 FY2032
Q1 02 032 Q4 Q1 02 Q3 04/ Ql Q2 Q3 04/ Q1 02 Q3 Q4 Q1 Q2 Q3 04 Q1 Q2 Q3 Q4/Ql Q2 Q3 Q4 Q1 Q2 03 Q4 Q1 02 Q3 Q4 Ql Q2 Q3 04 QL Q2 Q3 Q4

LBNF/DUNE-US @ CD-1RR @ CcD-4+Q1FY35

ESCE-EXC & CcD-2/3 & CD-4 — QIFY27 -
c
| g
& AUP toBSI =
FSCF-BSI 4CD-2/3 ) @ CD-4 — Q4FY28 .8 o
L, L & =
o FDCand Cryostat installation by CERN = (O
FDC 4CD-3a $cD-3b 9CD-2/ 4 CD-4— Q1FY33 o g
] L
. | (5]
v Q
# START OF ENCE - =

NSCF+B & CD-3a ®cD-2/3 ¢ CD-4-» Q2FY33 |
: ©
| | [ .=
. 2 €
¢S F L (‘I—) —
i ENCE 8 C&D
ND ¢ cD-2/3 4 CD-4—>Q1FY35 2 O
c
- }
L

-

D Design/ R&D D Long Lead-Time Procurements D Execution Critical Path
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PIP-Il Project In-kind Contributions

PIP-Il is the the first U.S. accelerator project to be %
built with significant International Contributions. = e
: o E E High Beta (HB650) Mmt
; 8 Cryoplant —= g 650 MHz a;ne s
A 2.5 kW, 2K
. ﬁ Low Beta (LB650) "
= Single Spoke Resonator — 2 R Il
"\ - (SSR2)
/, Single Spoke Resonator -1 325 MHz

Cryogen'i'q”_.__' '
Distribution®™~§
System

325 MHz

Solid State Amplifier
(SSA)

(cDS)
70 kW, 650 MHz
Solid State Amplifier 24 (+16)
(SSA)
Solid State Amplifier 40 kW, 650 MHz
Half Wave Resonator (SSA) 36 (+1) IKC Opportunities:
16(;:5NI\I;I)H Solid State Amplifier 20 kW, 325 MHz - Phass Beloiense | e
- Z .
(SSA) 55 s « RF Protection Interlock System
? k"‘i'63(252;\"H2 The IKC to PIP-Il Project has an estimated .«  RF cavity simulators
o

value of: $310M+ (in TPC units). Coupler Bias High Voltage Power Supply
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HEP Research Breakdown ($k) FY 2014-2024

500,000 FY 2014|FY 2015|FY 2016(FY 2017 FY 2018 | FY 2019 |FY 2020| FY 2021 | FY 2022 |FY 2023|FY 2024
Research Core| 360,932| 334,225| 320,816 321,892 316,750{ 321,034| 310,934 302,856| 281,307/ 325,930[ 301,063
475.000 SBIR/STTR 21,601 22,151 24,427 24,095 25,212| 25,465 25,298 15,867 TBD|
’ 20,768| 20,847
QIS 18,000 27,500| 38,500, 43,469 39,639 48,901 50,566
Al/ML 15,000] 32,269| 34,308 38,539 40,000
450’000 Microelectronic 4,825 6,740 6,745 7,000
s
ASTI 16,980  9,653] 10,000
425,000 1o 4,000 4,957 5,146
Computing
RENEW 4,000 8,000 8,000
400,000 FAIR 1,927 2,000
Accelerate 3,854 4,000
Total Research 354,993 344,043 359,177| 372,629| 389,646 408,884| 412,272| 464,373| 427,77
375,000 382,533 341,663
350,000
325,000
300,000
275,000
250,000
FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024

m Research Core SBIR/STTR mQIS mAI/ML Microelectronics ®ASTI mAdvanced Computing ®RENEW ®FAIR ® Accelerate
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Increasing HEP Investments to Early Career Research

Program |
HEP ECA funding & awards/year
25,000,000 ./. 160
. 140
20,000,000
D 120
15,000,000

10,000,000 y

100
80
| . 60
5,000,000 — 40

FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23
mm Current FY Funding = Total FY Funding =e=CY Awards —Total Active Awards  =e=Total Awards

Start Date FY10 FY11  FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23
Current FY Funding (Sk) 16,000 3,717 3,251 2,012 3,750 3,500 4,250 6,500 8,750 8,675 9,400 8,550 6,500 6,700
Total FY Funding (Sk) 16,000 3,717 6,966 8,993 14,253 13,866 11,458 12,497 16,250 18,175 22,100 21,950 18,500 17,575

CY Awards 14 13 12 9 6 5 7 11 14 14 15 15 11 12
Total Active Awards 14 27 39 48 54 45 39 38 43 51 61 70 70 68
Total Awards 14 27 39 48 54 59 66 77 91 105 120 135 146 158
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