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U.S. Long-term View

ñPursue the most important opportunities wherever they 

are, and host unique, world-class facilities that engage 

the global scientific community.ò

U.S. HEP program is guided by the 10-year strategic plan of 2014 P5 

report:

ñThe 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 facilities hosted elsewhere.ò
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P5ôs Science Drivers

Five topics that should drive U.S. HEP program for next 10 years:

ÅUse the Higgs boson as a new tool for discovery.

ÅPursue the physics associated with neutrino mass.

Å Identify the new physics of dark matter.

ÅUnderstand cosmic acceleration: dark energy and inflation.

ÅExplore the unknown: new particles, interactions, and 

physical principles. 

P5 identified the highest priority projects for a balanced program 

that addresses these science drivers in constrained budget 

scenarios.
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Use the Higgs boson as a new tool for discovery.

ÅLHC and its upgrades are the only means 

to produce and characterize the Higgs for 

the next decade or longer.
ÅPrecision measurements of Higgs properties 

leading to any deviations at the few %-level.

ÅAccess to rare processes, H decay to µµ.

Å ILC (or other Higgs factory) would eventually 

allow measurements of higher precision.

Å A very high energy proton-proton collider 

would later allow other improved 

measurements, such as Higgs self-coupling.
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The U.S., the LHC and the LHC upgrades

LHC has been one of the largest investments of U.S. in HEP, ever.

ÅLHC accelerator (DOE)

ÅATLAS (DOE+NSF), CMS (DOE+NSF), LHCb (NSF), ALICE (DOE NP)

U.S. is single largest collaborating nation on both ATLAS & CMS.

ÅUS-ATLAS: ~19% of ATLAS;       US-CMS: ~27% of CMS

U.S. investment continues for Phase-I & HL-LHC upgrades.

ÅDOE & NSF: Phase-I ATLAS & CMS detector upgrades
ÅNow nearing completion. Some components already installed.

ÅDOE: HL-LHC Accelerator Upgrade Project
ÅCD-1/3a ïOct 2017;   CD-2 ~ early 2019

ÅDOE & NSF: HL-LHC [Phase-II] ATLAS & CMS upgrades
ÅCD-1 ~June-July 2018;  NSF PDRôs held.

May 2017: Signed DOE-CERN addenda to U.S.-CERN Intôl. 

Cooperative Agreement and Protocols signed in 2015.
ÅDOE contributions to HL-LHC accelerator & detector upgrades

ÅCERNôs contribution to U.S.-hosted neutrino program
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HL-LHC Accelerator Upgrades:

Enabling U.S. Science Participation 

DOE contribution:
10 cold mass 
(Nb3Sn) assemblies 
Å4 each for 

ATLAS & CMS 
interaction 
regions
Å2 spares

DOE contribution:
Hollow e-Lens Components (under discussion)

DOE contribution:
20 Crab Cavities
Å16 + 4 spares
or: 
10 Crab cavities & 
Hollow e-Lens 
Components



ÅSimilarly, U.S. ATLAS is defining the scope of its contributions to HL-LHC by 
leveraging interests and experience of U.S. groups, coordinating with 
international ATLAS

ATLAS HL-LHC Upgrade

ÅDOE Scope:
ïBarrel Inner Tracker 

(pixel & strip 
detector)

ï LArCalorimeter 
front-end analog 
chip development

ïDAQ hardware (data 
flow elements)

ÅNSF Scope:
ïΨ¢ǊƛƎƎŜǊƛƴƎΩ ŀǘ ƘƛƎƘ 

luminosities 
ïReadout electronics 

for LAr, Tile, Muons
* Large forward rapidities, as described in the 2015 ATLAS HL-LHC 
scoping document (for the reference 275 MCHF CORE total cost scenario)
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ÅDOE and U.S. National Science Foundation coordinating U.S. contributions with 
CERN and international partners on CMS

ÅScope of the U.S. deliverables leverages expertise by U.S. scientists

CMS HL-LHC Upgrade

3.8

*

*

Significant U.S. contributions

NSF

DOE
NSF

DOE

DOE

NSF

= U.S. contributions to CMS HL-LHC Upgrade Scope

NSF

DOE
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ILC:  Status in the U.S.

While awaiting a decision by the Government of Japan to host the ILC, 

the U.S. continues R&D efforts, focusing on areas of cost reduction for 

the accelerator (e.g. SRF cavities, gradient, Q-factor).

R&D:

ÅU.S. has invested heavily in ILC and 

detector R&D in past years,

particularly Superconducting RF.

ÅPresent R&D program focuses on cost 

reduction for SRF (gradient, Q0).

ÅBuilds upon past investment and upon 

Fermilab & Jefferson Lab experience in 

providing SRF for the LCLS-II light 

source at SLAC

ÅOther ILC R&D efforts, e.g. positron 

source, detectors, are very modest in 

current budget situation.

High-Q0

(e.g. LCLS-II)

High-Q0; High-Eacc

(e.g. ILC)

SRF cavity: 

Nitrogen Treatment R&D

See A. Grassellino presentation.
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Silicon Detector

Tracking System 
SLAC, U.Oregon, UC Davis, ANL, UNM, Yale, (Bristol)

Electro-magnetic calorimeter
SLAC, U. Oregon

Hadronic calorimeter
UTA, SLAC, ANL

Muon system
FNAL

Forward region
UCSC, SLAC

MDI/Installation
SLAC, (DESY)

Computing/Software/Physics
SLAC(DESY), PNNL, (Glasgow), UO, UTA, ANL

- Weekly detector optimization meetings 

(many students)

- Design options

- New (DD4HEP) simulation

- Physics studies

- Cost estimation/reduction

- Mechanical/electronics engineering to 

support conceptual design

Spokes
Andy White, UTA

Marcel Stanitzki, 

DESY
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International Large Detector

ÅLetter of Intent published in 2010. Includes 12 US and 5 Canadian institutions.

ÅSince 2015, ILD has transitioned to a more formal management structure. Currently 71 
institutions are members of the Institute Assembly including 7 from the US and Canada.

o Carleton, Indiana, Kansas, McGill, NIU, Princeton, Victoria

ÅILDôs current effort is focused on preparing the groundwork for a real proposal and 
understanding better the detector optimization and performance.

ÅPending the green-light, securing funding for ILC targeted work in North America has 
been difficult. Some limited funding possibilities with base-grant funding and now with 
US-Japan. Canada similar.

ÅActivities:
McGill, NIU ïparticipation in CALICE R&D collaboration
Carleton, Victoria, Cornell ïcontributions to LC-TPC R&D collaboration
Kansas  - physics and detector studies, ILD management (Wilson)

ÅContacts in North America: Alain Bellerive (Canada) and Graham Wilson (US).

CLIC Detector
ANL, U. Michigan, and Pontificia Universidad Catolica, Santiago, Chile
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Pursue the physics associated with neutrino mass.

Operating in U.S.:

Short-baseline:

ÅMINERvA

ÅMicroBooNE

ÅCOHERENT

Long-baseline:

ÅNOvA

U.S. working 

abroad:

Reactor:

ÅDaya Bay

Long-baseline:

ÅT2K/SuperK

Future in U.S.:

Reactor:

ÅProspect

Short-baseline:

ÅSBN

ÅMicroBooNE

ÅSBND

ÅICARUS

ÅCOHERENT

Long-baseline:

ÅLBNF/DUNE

P5:  ñIn collaboration with international partners, develop a coherent short-

and long-baseline neutrino program hosted at Fermilab.ò
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Short-Baseline Neutrino Program

Two goals:

ÅResolve experimental anomalies in measured n-spectrum, including 

search for sterile neutrinos.

ÅDemonstrate the liquid argon TPC detector technology for DUNE.

Three detectors:

ÅICARUS ïbrought from Gran Sasso, Italy via refurbishment at CERN. 

Now at FNAL.

ÅSBND ïShort-Baseline Near Detector

ÅMicroBooNE - operating

Far Detector ïICARUS (760-ton LAr) 
Now preparing for detector installation

MiniBooNE

MicroBooNE

(existing)

170-ton LAr

n
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Long-Baseline Neutrino Program ïLBNF/DUNE

Long-Baseline Neutrino Facility / Deep Underground Neutrino Expt.

Å Identified by P5 as the highest priority large project in its time frame.

ÅCenterpiece of a U.S.-hosted, international neutrino program.

ÅThe 1st international science facility hosted in the U.S.

LBNF/DUNE

UK-U.S. S&T Agreement

20 Sept 2017

US DOE ïIndia DAE

S&T Agreement for 

neutrino physics 

16 April 2018

1065 collab.

177 inst.

31 nations

Some recent agreements
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