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ÅMaintain the Core of the DOE Science Mission (courtesy T. Hallman):

ïDelivering exciting discoveries, important scientific knowledge and 
technological advances is what we do. 

ïWe need to stay focused and continue to deliver these outcomes for the 
nation

ÅHEP is executing the P5 plan and delivering those discoveries:

ïA few recent examples in this talk

ïFY 2017 Funding Opportunities and funding actions are moving forward

Å There are significant impacts of the FY 2018 Request in HEP Research, 
Operations and (to a lesser extent) Projects

ïSome details (to the extent known) in this talk. Many more details yet to be 
worked out. 

ïChoices had to be made. These decisions are owned by HEP management 
and issues should be directed to them.

Take Away Messages 
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The Large Hadron Collider (LHC) is currently the 
centerpiece of Energy Frontier research
Å Only means to produce and study the Higgs boson
Å Searches for direct production of dark matter particles 
Å Explores for signs of new physics through direct 

production of new particles and precision 
measurements of known particles

Å P5 recognized that a compelling and comprehensive 
LHC program is a core part of U.S. particle physics
ïDOE intends to support key leadership roles in the 

ATLAS and CMS experiments
ïU.S. participation is enabled by leveraging U.S. 

expertise in accelerator science & technology to 
exploit future opportunities

Å ATLAS and CMS detector [Phase-I] upgrades for 2019-
2020 progressing
ïCMS Forward Pixels installed during year-end 

technical stop
ïFully exploit opportunities at the LHC to make 

precision measurements and explore for new physics

Energy Frontier Program
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ÅOver 635 LHC Run 1+2 papers 
submitted by each of the CMS and 
ATLAS Collaborations

ïExcellent performance of the LHC 
in 2016

ï2017 LHC Physics Run has begun, 
and we continue to look forward 
to new results

ÅRecent highlights include:

ïATLAS measurement of the W
boson mass to 19 MeV precision

ïCMS result for H­tt: observed 
(expectedύ ǎƛƎƴƛŦƛŎŀƴŎŜ ƻŦ пΦфˋ 
όпΦтˋύ ŦƻǊ mH = 125 GeV

Highlights from the LHC
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Future program building on historic bilateral U.S.-CERN 
Agreement and protocols, signed in 2015
Å DOE-CERN addenda to the protocols for HL-LHC 

accelerator, experiments, and neutrinos signed May 2017

Å P5 report identified High-Luminosity LHC (HL-LHC) 
upgrades as highest priority near-term large project
ï HL-LHC extends discovery potential by increasing LHC 

collision rate, enabling detectors to collecting a factor of 
ten more data over another decade

Å U.S. leadership in superconducting magnet technology, 
and with Nb3Sn in particular, is essential to the success 
of the HL-LHC project
ï HL-LHC Accelerator Upgrade Project uses this expertise to 

serve HEP community needs

Å U.S. laboratories and institutions will develop and build 
major subsystems for the HL-LHC ATLAS and CMS 
detector upgrades
ï Detector expertise and support provides foundation for 

continued U.S. leadership in HL-LHC scientific research 
program

Future of the Energy Frontier
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Å The U.S. will continue to play a leadership role in LHC discoveries by remaining 
actively engaged in analysis of LHC collider data at 13 TeV

Å LHC continues Run II operations at 13 TeV
ï 2017 physics running began in May, scheduled to continue through December

Å ATLAS and CMS [Phase-I] detector upgrade projects receive final funding in FY17
Å With the approval of CD-0 for the HL-LHC Accelerator Upgrade Project and 

HL-LHC ATLAS and CMS Detector Upgrades, project funding starts in FY17
Å FY18 supports HL-LHC Accelerator Upgrade Project (MIE start) and design and R&D 

efforts for HL-LHC ATLAS and CMS detector upgrades
ï HL-LHC Accelerator Upgrade Project (MIE start in FY18)on schedule
ï HL-LHC ATLAS and CMS detector upgrades slightly delayed
ï Project profiles have been adjusted to reflect project maturity and schedule constraints

Energy Frontier:  Status & Outlook
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Project
TPC 
($M)

CD 
Status

CD Date

LHC ATLAS Detector Upgrade 33 CD-3 November 12, 2014

LHC CMS Detector Upgrade 33 CD-3 November 12, 2014

High-Luminosity LHC (HL-LHC) Accelerator Upgrade 180-250 CD-0 April 13, 2016

High-Luminosity LHC (HL-LHC) ATLAS Detector Upgrade 125-155 CD-0 April 13, 2016

High-Luminosity LHC (HL-LHC) CMS Detector Upgrade 125-155 CD-0 April 13, 2016



Intensity Frontier Program
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Intensity Frontier experiments address the P5 Science Drivers through intense beams and 
sensitive detectors
Å Exploring the unknown through precision measurements: Muon g-2, Mu2e, Belle II, K0TO
Å Identify the new physics of dark matter: Heavy Photon Search
Å Pursuing the physics associated with neutrino mass: NOvA, DayaBay, MINERvA, Super-K, T2Kongoing; 

ramping up Fermilab Short-Baseline Neutrino Program (MicroBooNE, SBND, ICARUS)

P5 recommended Long Baseline Neutrino Facility (LBNF) as the centerpiece of a U.S.-hosted 
world-leading neutrino program, recognizing it as the highest-priority large project in its 
timeframe
Å Given the compelling discovery potential, Fermilab is working closely with CERN and other global 

�‰���Œ�š�v���Œ�•���š�}�����•�š�����o�]�•�Z�������š�Œ�µ�o�Ç���]�v�š���Œ�v���š�]�}�v���o���^�u���P��-�•���]���v�����_���(�����]�o�]�š�Ç���Á�]�š�Z���(�]�Œ�•�š���‰�Z�Ç�•�]���•���]�v���š�Z�����u�]��-2020s
ï Currently, over 950 collaborators from 161 institutions in 30 countries

Å LBNF�Á�]�o�o���‰�Œ�}���µ�������š�Z�����Á�}�Œ�o���[�•���u�}�•�š���]�v�š���v�•�����v���µ�š�Œ�]�v�}���������u�����v�����•���v�����]�š���ô�ì�ì���u�]�o���•���š�Z�Œ�}�µ�P�Z���š�Z���������Œ�š�Z
Å The Deep Underground Neutrino Experiment (DUNE) will be a large (40 kiloton) liquid argon neutrino 

detector located nearly 1 mile underground at the Sanford Underground Research Facility
Å LBNF/DUNEproject received CD-3A (initial far-site construction) approval in September 2016


