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A cooperative Europe – United States – Japan effort (I)
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A cooperative Europe – United States – Japan effort (II)



E567 (1978-1982) was designed to look for charmed particles 
production in hadron scattering, looking for the signature  D*+ -> D0 p+

-> K-p+p+, with the caracteristic signature of a soft pion and a pair of 
stiffer mesons, with the kaon selected by a Cherenkov counter at 
trigger level.   The experimental team included Val Fitch (Nobel Prize 
winner) and Michael Witherell (Fermilab Director in 1999-2005) 
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Why Fermilab ? It all started a long time ago.
Charm Experiments (I)



Charm Experiments at Fermilab (II)
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Fermilab Collider Detector Facility
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Observation of Top Quark Production at CDF and D0 (1995)

CDF Detector 
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CDF and D0 Collaborations have spanned the Globe

CDF Collaboration D0 Collaboration 
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Today and the future, Muon Campus, Short Baseline Neutrino Program 
and Deep Underground Neutrino Experiment 

Czech Republic, Finland, France, Georgia, Germany, Greece, Hungary, Israel, Italy, Netherlands, Poland, 
Portugal, Romania, Russia, Serbia, Spain, Sweden, Switzerland, Turkey, Ukraine, United Kingdom  

30+ Countries
200+ Laboratories/Universities

1000+ Scientists
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Fermilab Village, a good place to be (crucial after a 10-hour flight)

Summer Students 2016 



Elementary particles & fundamental interactions
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The Standard Model 
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INTENSE: Exploring the Intensity Frontier
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Exploiting a European (Lar-TPC) Technology at Fermilab
To solve neutrino mysteries    

Liquid Argon -TPC 
Ideal technology for neutrino physics 
- 3D reconstruction with mm spatial resolution 
- Precise calorimetry (energy measurement) 
- Fast scintillation light (trigger signal).

neutrino
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Short-Baseline Neutrino Program (SBN)
Deep Underground Neutrino Experiment (DUNE) 

at Fermilab

Deep Underground Neutrino Experiment



The muon-to-electron-conversion (Mu2e) experiment at Fermilab

Search for Charged Lepton Flavor Violation (CLFV)
through the coherent conversion:

µ- + Al → e- + Al 

• Low momentum µ- beam (< 100 MeV/c)
• High intensity pulsed rate

- 1010 µ- /s stopped on Al target
• Stopped µ- captured in atomic orbits

- Cascade in the 1s state (fs)

Mu2e goal: improve by a factor 104 the world’s
best sensitivity (SINDRUM II*) on:

down to a Single Event Sensitivity of 3 x 10-17.
SM prediction < 10-49 – 10-52, any observation
would be a clear evidence of New Physics.

*W. Bertl et al., Eur. Phys. J. C47, 337 (2006)Background Normalization
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The Mu2e muon beamline

Detector Solenoid
8 GeV

Proton BeamProduction Solenoid

Transport Solenoid

B=4.5T 2.5T 2.0T 1.0T

Production Solenoid:
8 GeV protons strike tungsten target producing mostly pions
Graded B field reflects low momentum particles downstream

Transport Solenoid:
Select low momentum negative muons (+antiproton absorber)

Detector Solenoid:
Capture muons on Al target, absorber reduces proton background 
Graded B field focuses electrons in tracker fiducial volume
Tracker/Calorimeter measure particles momentum/energy
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Muography:  imaging method with cosmic-ray radiation (I)

Muon 
Natural, abundant and free to use

Relatively long lifetime
Constant flux, high energy, heavy mass → straight, long tracks

Highly penetrating and easily detectable with well known detectors
Safe to use, no radiological sources needed
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Muography:  imaging method with cosmic-ray radiation (II)



Network Organization: Management Board / Scientific Board
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Implementation
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H2020-MSCA-RISE / HORIZON-MSCA-SE
(up to 31/12/2026)

H2020-MSCA-ITN
(up to 31/08/2024)

45 EU BENEFICIARIES
(39 Academic + 6 non-Academic)

AND 30 NON-EU PARTNERS
United States – Hong Kong – Japan - Brazil 

Switzerland – United Kingdom
(Russia)

Fermilab 
Muons

Astrophysics
(NASA)

Gravitational 
Waves 

(EU, US, JP) 

Fermilab 
Muons + Neutrinos

Muography (JP)

Gravitational 
Waves 

(EU, US, JP)

Fermilab, PSI (EU), KEK (JP)
Muons + Neutrinos

Hadron 
Physics 

(US)

Fermilab
Short Baseline Neutrino 

Program (SBN)

Fermilab
Deep Underground 

Neutrino Experiment
(DUNE)



MidTerm Review Meeting - Agenda

Simone Donati, INTENSE MidTerm Review Meeting, Nov 28th, 2022, Pisa (Italy)


