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Abstract

Amajor puzzle of the standard model is the observation of quark and lepton replicated families. There
are 3 possible options to explain family symmetry [1­4], via; discrete symmetries, continuous and lo­
cal gauge symmetries, or finally, continuous and global gauge symmetries. The first leads to Domain
Walls outside the research of particle experiments. The second is highly constrained. It is the possi­
bility of broken global family symmetries which leads to Nambu­Goldstone bosons, called Familons.
Such a symmetry can be Abelian or non­Abelian.

The coupling of Familons at low energy is determined by the non­linear realization of the family
symmetry,
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Where F is the family symmetry breaking scale, f a are the Familons, and T a are the generators of
the broken symmetry. Such an interaction leads to the decay

µ → χfamilon + e

A number of searches have been carried out [5­9] for Familons with the best limits at ∼10−5 muon
braching ratio. However, these are set by observing stopped muons in magnetic spectrometers. The
failing of these instruments is the inability to track low energy positrons having kinetic energy in
the sub­MeV to several MeV range. This deficiency leaves a hole in the search window for Familon
masses near the mass of the muon. This region is accessible to scintillation or crystal detectors which
contain the stopped muon and observe its decay products. The most accurate experiment reported
in the search window hole was completed in the 1960s using a bubble chamber [7].

We propose to search for two body muon decay to a Familon in the mass range from 90 to 105
MeV/c2, by observing stopped positive muons. This mass region is the search window blind spot
of magnetic spectrometers. The search signal will be a mono­energetic positron peak on top of the
standard model muon Michel decay spectrum. The decay positron spectrum will be measured in
HPGe detectors surrounded by large volume NaI detectors and a charged particle tracking system
used to help reduce false triggers. This short­term experiment requests 108 stopped positive muons
at a rate of 200cps over a period of 2­weeks with a trigger to stopped muon ratio of 10:1 or better.
This experiment will reach branching ratio sensitivities of 10−6 for Familon mass near the muonmass.
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