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Road Map’s Summary

WG4 Questions nuFACT2016

DC μ beams Pulsed μ beams Others
• PSI/piE5 
• MuSIC

• FNAL 
• JPARC

• CERN
• KEK
•BEPCII

DC μ beams
• PSI/HiMB
• PSI/muCool

Pulsed μ beams
• JPARC/PRISM

• MEG
• MEGII
• Mu3e
• next generation of μ -> 3e

• DeeMe
• COMET
• Mu2e
• g-2|μ 
• EDM|μ

• next generation of cLFV 
and muon precision physics

• next generation of cLFV: 
PRIME

• BelleII
• BESIII
• LHCb
• ATLAS
• CMS

Precision test of SM, hints/evidence of physics beyond SM, strong interrelationship between muon/neutrino 
physics and low/high energy physics 2



• Q1: Neutrino/Muon Physics:
What overlaps exist in non-standard interactions? 
How would these manifest in both the near term muon/precision measurements 
sector & in the neutrino sector?

• Q2: Beam/Machine Design:
How can we improve experiments without increasing the beam power? 
Cooled muon beams w/ phase rotations? 
New methods?

• Q3: Program Planning:
How do you support the physics needs for both DC and pulsed (high sculpted) 
beam structures in the planning (and cost) of new facilities?

Guide lines 2016

Color code:
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Beam features vs experiment requirements

• Dedicated beam lines for high precision/sensitive SM test/BSM probe

S. Mihara 
WG4 review-2

muon cLFV searches
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muon cLFV searches
S. Mihara 

WG4 review-2

P. Winter 
WG4 review-3
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Beam features vs experiment requirements

• Dedicated beam lines for high precision/sensitive SM test/BSM probe

muon cLFV searches
S. Mihara 

WG4 review-2

P. Winter 
WG4 review-3

muon g-2 / EDM 
tauon cLFV T. Konno WG34 
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DC muon beam lines

• Discussed beam lines at nuFACT2016: PSI/piE5 beam line

A. PapaWG4 
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DC muon beam lines

• Discussed beam lines at nuFACT2016: MuSIC/M1 beam line
D. TomonoWG4 

Achieved 
performances:

p: 28-110 MeV/c
I: 105-106 μ+/-

 I: 3 x 104 surface μ+

Final goal (stage 2):
I: 108-109 μ+
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DC muon beam lines

• Discussed beam lines at nuFACT2016: MuSIC/M1 beam line
D. TomonoWG4 
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muon cLFV searches

• μ+ -> e+ γ decay searches with the MEG experiment
M. VenturiniWG4 
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muon cLFV searches

• μ+ -> e+ γ decay searches with the MEG experiment: The Final result with the 
full data set (7.5 x 1014 stopped muons)

M. VenturiniWG4 
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muon cLFV searches

• μ+ -> e+ γ decay searches with the MEGII experiment
A. PapaWG4 

(nuFACT2015)

12



muon cLFV searches

• μ+ -> e+ γ decay searches with the MEGII experiment
A. PapaWG4 
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muon cLFV searches

• μ+ -> e+ e+ e-  decay searches with the Mu3e experiment
A. PapaWG4 
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Future DC beam lines

• A new generation of high intensity DC muon beam lines: The HiMB project
S. MiharaWG34 

It could serve incoming 
(Mu3e phase II) and 
future muon cLFV 

searches 
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Future tertiary beam lines

• A novel low energy, high-brightness muon beam: The muCool project
A. PapaWG34 

Precision physics, 
muonium physics,  

muSR could greatly 
benefit from it 
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muon cLFV with Pulsed muon beam lines
D. NagaoWG4 

• μ- N -> e- N convertion searches with the DeeMe experiment
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muon cLFV with Pulsed muon beam lines
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muon cLFV with Pulsed muon beam lines

Y. YuanWG4 

• μ- N -> e- N convertion searches with the DeeMe experiment
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muon cLFV with Pulsed muon beam lines

• μ- N -> e- N convertion searches with the DeeMe experiment

Y. YuanWG4 

22
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muon cLFV with Pulsed muon beam lines

• μ- N -> e- N convertion searches with the DeeMe experiment

S. Mihara
WG4 review-2
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Precision muon physics

• muon g-2 at FNAL 

W. GohnWG4
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Precision muon physics
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Precision muon physics

• muon g-2/EDM at JPARC 

R. KitamuraWG4
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Precision muon physics
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Precision muon physics

• muon g-2/EDM at JPARC 

R. KitamuraWG4
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Precision muon physics

H.A. ToriiWG4
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Future Pulsed beam line

• PRISM: Phase Rotated Intense Slow Muon source

J.B. Lagrange
WG4
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Future Pulsed beam line

• PRISM: Phase Rotated Intense Slow Muon source
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33



Future Pulsed beam line

• PRISM: Phase Rotated Intense Slow Muon source

J.B. Lagrange
WG4

to serve cLFV with 
unprecedent

sensitivity (~10-19)
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tauon cLFV

• with BELLEII

T. KonnoWG4
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tauon cLFV

• with BELLEII

T. KonnoWG4
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cLFV searches with ATLAS

M. BretWG4
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cLFV searches with ATLAS

• Z -> μe/ τμ  decay searches at √s =  8 TeV, 
20.3 fb-1 M. BretWG4
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cLFV searches with ATLAS

• H -> τμ/ τμ decay searches 
M. BretWG4
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cLFV searches and heavy neutrinos with CMS

U.K. YangWG4
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cLFV searches and heavy neutrinos with CMS

U.K. YangWG4
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Lepton flavour universality test with LHCb

F. LionettoWG4
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Lepton flavour universality test with LHCb

F. LionettoWG4
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Lepton flavour universality test with LHCb
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Lepton flavour universality test with LHCb

F. LionettoWG4
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Lepton flavour universality test with LHCb

F. LionettoWG4
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Test of mu-e universality with kaons

G. AnzivinoWG4
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Test of mu-e universality with kaons

G. AnzivinoWG4
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LNV searches with Kaons

G. AnzivinoWG4
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HNL global limits

Y. YuanWG4
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cLFV with BESIII

Y. YuanWG4
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cLFV with BESIII

Y. YuanWG4
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cLFV with BESIII

Y. YuanWG4
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Interrelationship and observables

G.M. Pruna
WG4 review-1
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Low and high energy connection

G.M. Pruna
WG4 review-1
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Preliminary Questions for nuFACT2017
• Q1: Beam/Machine/Experiment Design (WG3-4)
Are the ultimate sensitivities really exploited with current facilities?
How can we improve experiments without increasing the beam power? 
How can muon physics benefit from future neutrino facilities?
Could new ideas from muon physics developments turn out to be useful for future 
neutrino facilities?

• Q2: Neutrino/Muon Physics (WG1-4-5)
What overlaps exist in non-standard interactions? 
How would these manifest in both the near term muon/precision 
measurements sector & in the neutrino sector?
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