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Strategic context: Fermilab core capabilities
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People and Infrastructure

Fermilab has four core capabilities that depend on people and infrastructure.
These are the elements that define the scope of what we do.
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Fermilab strategy in a nutshell

A Fermilab GARD is an integral part of lab strategy

A Our overall strategy: exploit core capabilities to strengthen the field of
particle physics in the U.S.

I Aggressively pursue US HEP priorities, based on P5 report

I Expand connections by exploring opportunities to address other
priority issues (e.g. DOE initiatives requiring accelerator science and
technology, QIS, industrial connections) and to smooth out
resource/funding profiles.

A Implications of this strategy

I If HEP community does not succeed, lab does not succeed & vice
versa

I International engagements are viewed primarily through lenses of
advancing the P5 priorities, keeping U.S. engaged, respecting key
partners
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Fermilab Project Priorities (aligned with P5 and
DOE priorities)

LBNF + DUNE

PIP-1I

LHC Upgrades (CMS and AUP)

MuZ2e

LCLS-Il complete (launch LCLS-II-HE)

SBN (includes ICARUS commissioning now)
Support of Cosmic projects (CMB-54, SuperCDMS)
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P5 has provided physics drivers for accelerator
research and development

Intensity Frontier
Accelerators

PIP

Hadron Colliders e‘e Colliders

LHC

Current Efforts

PIP-II HL-LHC ILC
. Very high-ener roton- 1 TeV class energy upgrade
Next Steps Multi-MW proton beam yhig . &Y P By UPs
proton collider of ILC*
Further Future Goals Neutrino factory * Higher-energy upgrade Multi-TeV collider *

Table 1: Particle accelerators foreseen by the P5 strategic plan to carry out future accelerator-based particle physics
research. (* The priority and urgency of some accelerators depends upon how physics unfolds at current or Next Step ac-

Mission: align GARD investmen
. ., . . m Accelerator Physcis and Technolo,
to these priorities o .- i !

m Particle Sources and Targetry

m RF Acceleration

m RF Acceleration Facility Operations
15.9% Superconducting Magnets & Materials

u Superconducting Magnet Operations

Advanced Acceleration

Advanced Acceleration Facility Operations
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GARD Thrusts

* Supports 5 Research Thrusts:
O Advanced Accelerator Concepts

O Accelerator and Beam Physics
— Expanded to include beam instrumentation and controls
O Particle Sources and Targets
O RF Acceleration Technology (NC and SC RF)
— Includes RF sources, NCRF and SRF R&D
O Superconducting Magnets and Materials

The ABP thrust supports research efforts at 4 DOE
national labs (SLAC, LBNL, Fermilab, ANL)
and ~10 university grants

.8, DEPARTMENT OF Office of

EN ERGY Science DOE HEP GARD at HEPAP - 6/5/2017 4
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P5 accelerator R&D sub -panel (2014)

Recommendation 2. Construct the I0TA ring, and conduct
experimental studies of high-current beam dynamics in
Integrable non-linear focusing systems. (p. 9, 18)

A Both the HEP and Fermilab followed this recommendation.
I FAST and IOTA are now open for business!
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Fermilab Operations and Research Priorities

NOVA (current flagship, has multiple competitors)
CMS (upgrades and CERN partnership)

Muon g-2 (the world is watching)

Quantum science (national and DOE priority)
MicroBoone (FY20 is final year of data taking)
Accelerator science IOTA (strategic initiative)
Axion ops and R&D (Cosmic plan)
ProtoDUNE(analyze data and get ready for Run 2)
Dark Energy Survey (headline results on the way)
10. PIP-lll R&D (for accelerator and physics program)
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FAST

A FAST i Fermilab Accelerator Science and Technology facility
Electron linac and experimental area

Proton injector

IOTA ring

Future plans: heavy-ion injector for ion crystals and quantum
experiments

A Research at FAST and IOTA is the biggest fraction of the ABP
thrust of GARD. It is also a big portion of the Test Facility
Ops budget

A The facility is managed and operated by the Accelerator
Division (A. Valishev i lead PlI)

A FAST is not a DOE User Facility, but it welcomes many
collaborators to conduct experiments at the electron linac and
IOTA.
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IOTA/FAST Facility: a center for Accelerator and Beam Physics

A IOTA/FAST establishes a unique capability at FNAL to address
frontier topics in Accelerator and Beam Physics

Low Energy Beamline (~25 m) High Energy Beamline (~100 m)
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Low Energy Transport

(20-50 MeveT)

High Energy Transport & Test Line (40-300 MeV)

!
/ K Cryomodule (CM) . 2.5MeV P Transport .
Spectrometer HINS P Source

Chicane Magnet Low Energy
(Bunch Compressor) Absorber

The only dedicated facility for intensity-
frontier accelerator R&D

~30 Collaborating institutions
A Student training with Chicago, NIU

National Lab Partnerships: ANL, BNL,
LANL, LBNL, ORNL, SLAC, TINAF
Opportunities for R&D with cross-office
benefit in DOE/SC

- Nonlinear Integrable Optics

- Optical Stochastic Cooling

e

NN

- Spacecharge compensation 10/16/18 beam circulation at 100 MeV
- Suppression of coherent instabilitied2"s Man 20196 First Research Run
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|OTA science program highlights
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Accelerator and Beam Physics Thrust

Long Baseline Neutrino
Facility Y
(60-120 GeV)

NuMI-MINOS

Booster Neutrino Beam (120 GeV)

*s., Beam (8 GeV)

G Fe—umwonen  Delivering 8 GeV and 120 GeV
7 o et protons for neutrino experiments;
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