
Muon Collider Physics

• Polarization of muons will play a crucial 
role in many physics areas.role in many physics areas.

• Both charges polarizable.
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Calibrating the energy of the 
collider to 1E 6collider to 1E-6

Bargmann-Michel-Telegdi Equation
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perpendicular and parallel particle direction

This equation controls the evolution of the spin vector      
. Polarization is the average of the spin vectors over 
the muon ensemble Per revolution spin rotates by


S

the muon ensemble. Per revolution spin rotates by  
a2 radians more than momentum

Method described in

R.Raja and A. Tollestrup, Phys. Rev. 
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Decay particle energy distribution

I th t f E i th f th l t ItIn the muon rest frame, E is the energy of the electron. Its 
fractional energy

expressed in terms of the maximum energy (m/2) is x. N is 
the number of muon decays.  is the angle of the electron 
i th t f t di ti <E> iin the muon center of mass w.r.t muon direction. <E> is 
the average  electron energy and <PL> is the average 
longitudinal electron momentum in the muon rest frame.

P is the z component of the muon polarization along the 
di ti i h *P f thˆmuon direction.      is charge*P of the muon.
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Muon neutrinos have identical distribution to electrons. Electron 
anti-neutrinos have the following distribution.
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Electron energy  distributions
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<E lab> is the average electron energy in lab. E(t) is the total 
electron energy during turn t. Determine  to get . 

))cos(()( FEtDCAetf 

information also present in . 

f(t) is the fitting function. MINUIT used to fit and extract 
information.
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Electron lab energy spectrum Pol=1.0, 
100K decays100K decays
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Fit to 50 GeV -, P=0.26
 / 0 03E 2p/p=0.03E-2
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vs measurement error
and Polarization p/p=0 03E-2and Polarization p/p=0.03E-2
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Table of fit parameters
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One can reduce the full width half max of the rf spread by rf cavities. See 

RR MU‐Note. 




