
MU to E Gamma

The decay     μ−  → e− + ɣ

has never been observed.

The current upper bound on the decay 
branching ratio is

Γ/Γtotal    <   5.7 x 10-13 

(MEG collaboration)

The decay μ− → e− + ɣ would violate the
conservation of Lepton Flavor Number.

Neutrino oscillations do violate 
conservation of Lepton Flavor Number.

So Lepton Flavor Number conservation is 
not an absolute symmetry of nature.

Because νe → νμ occurs in neutrino 
oscillations , the decay μ−  → e− + ɣ must 
occur.

But the decay rate in the Standard Model 
is very VERY small.
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The Paul Scherrer Institute

Zurich, Switzerland

590 MeV proton accelerator

The Swiss Muon Source

Swiss Muon Source (SμS)
Low Energy Muon Beamline of the Swiss Muon Source (SμS)
The Swiss muon source – powered by the PSI 590 MeV cyclotron with a 
proton current of 2200 mA – is the world's most intense continuous beam 
muon source. The proton beam hits two graphite targets. Attached to those 
are seven beamlines for muon (or pion) extraction, two of them are 
equipped with superconducting decay channels. The available muon 
energies range from 0.5 kV to 60 MeV.
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MEG Collaboration - public website

It is getting close to the wire for the alternative 
theories: the blue dots represent the cloud of 
predictions for the probabilities of the rare decays – 
based on varying the model parameters that might 
describe the theories beyond the Standard Model. 
Through the PSI-researchers’ new measurements, 
the brighter area on the right has now been ruled 
out. (Blankenburg et al. Eur. Phys. J. C 72, 2126 
(2012) und Daten aus J. Adam et al. Phys. Rev. 
Lett. 110, 201801 (2013))
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