
Sergei Nagaitsev

Fermilab

June 15, 2020 

Fermilab accelerator science program



Strategic context: Fermilab core capabilities
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Fermilab has four core capabilities that depend on people and infrastructure. 

These are the elements that define the scope of what we do.



Å Fermilab GARD is an integral part of lab strategy

Å Our overall strategy: exploit core capabilities to strengthen the field of 

particle physics in the U.S.

ïAggressively pursue US HEP priorities, based on P5 report

ïExpand 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.

Å Implications of this strategy

ï If HEP community does not succeed, lab does not succeed & vice 

versa

ï International engagements are viewed primarily through lenses of 

advancing the P5 priorities, keeping U.S. engaged, respecting key 

partners

Fermilab strategy in a nutshell
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1. LBNF + DUNE

2. PIP-II

3. LHC Upgrades (CMS and AUP)

4. Mu2e

5. LCLS-II complete (launch LCLS-II-HE)

6. SBN (includes ICARUS commissioning now)

7. Support of Cosmic projects (CMB-S4, SuperCDMS)

Fermilab Project Priorities (aligned with P5 and 

DOE priorities)
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P5 has provided physics drivers for accelerator 

research and development

Mission: align GARD investments 
to these priorities

2015 distr
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The ABP thrust supports research efforts at 4 DOE 
national labs (SLAC, LBNL, Fermilab, ANL)
and ~10 university grants



ÅBoth the HEP and Fermilab followed this recommendation.

ïFAST and IOTA are now open for business!

P5 accelerator R&D sub -panel (2014)
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1. NOvA (current flagship, has multiple competitors)

2. CMS (upgrades and CERN partnership)

3. Muon g-2 (the world is watching)

4. Quantum science (national and DOE priority)

5. MicroBoone (FY20 is final year of data taking)

6. Accelerator science IOTA (strategic initiative)

7. Axion ops and R&D (Cosmic plan)

8. ProtoDUNE(analyze data and get ready for Run 2)

9. Dark Energy Survey (headline results on the way)

10.PIP-III R&D (for accelerator and physics program)

Fermilab Operations and Research Priorities
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ÅFAST ïFermilab Accelerator Science and Technology facility

ïElectron linac and experimental area

ïProton injector

ïIOTA ring

ïFuture plans: heavy-ion injector for ion crystals and quantum 

experiments

ÅResearch 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

ÅThe facility is managed and operated by the Accelerator 

Division (A. Valishev ïlead PI)

ÅFAST is not a DOE User Facility, but it welcomes many 

collaborators to conduct experiments at the electron linac and 

IOTA. 

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

IOTA/FAST Facility: a center for Accelerator and Beam Physics

Single electron 
in IOTA

10/16/18 beam circulation at 100 MeV
Jan ςMar, 2019 ςFirst Research Run

Å The only dedicated facility for intensity-

frontier accelerator R&D 

Å ~30 Collaborating institutions

Å Student training with Chicago, NIU

ÅNational Lab Partnerships: ANL, BNL, 

LANL, LBNL, ORNL, SLAC, TJNAF

Å Opportunities for R&D with cross-office 

benefit in DOE/SC

- Nonlinear Integrable Optics 
- Optical Stochastic Cooling
- Space-charge compensation
- Suppression of coherent instabilities

Sync. Rad in IOTA



IOTA science program highlights
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Accelerator and Beam Physics Thrust
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PIP-II

PIP-III

Delivering 8 GeV and 120 GeV 
protons for neutrino experiments;
Muon beams to the g-2 experiment


