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muonic atom becomes shorter as the atomic number increases, from 864 nsec in Al to 79 
nsec in Au. In the next-generation experiments like Mu2e and COMET, to remove the 
prompt beam-related backgrounds, in particular from pions, the time window of  
measurements starts about 700 nsec after the beam prompt. Therefore, the choice of  target 
materials is currently constrained to light materials. To have a heavy material with a large 
atomic number, a pion-free beam is needed. And that can be done only at Project-X. 
 
5.1 Sensitivity and Backgrounds 

Muon Storage Ring Option!
In the case of  the muon storage ring proposal, an improvement factor of  the signal 
sensitivity of  100 would come from an increase of  the number of  muons stopped in the 
muon-stopping target of  a factor of  20, and that of  the signal acceptance of  more than 5.  
The latter factor is attributed to the wider time window of  measurements (from time zero) 
and the better momentum acceptance of  the measurement, etc. as shown in Table 1.  

 
Table 2 shows a preliminary estimation of  a net background event rate, which is about less 
than 0.1 at a sensitivity of  better than 10-18, although detailed simulation are needed.  
 

 
 

Table 1. Expected improvement factors for the signal acceptance 
 

Item Improvement 
factor 

Comments 

Measurement time window X 2.5 (for Al) No pions in a beam 
No muon beam stop X 1.7 Narrow beam energy width 

Measurement momentum window X1.3 Thinner target thickness 
Total X 5.6  

 

Table 2. preliminary estimation of background events at a sensitivity of 10-18 
 

Item rate Comments 
Muon decay in orbit 0.05 350 keV (FWHM) resolution 

Radiative muon capture 0.01  
Pion related backgrounds ~0 No pions 

Muon decay in flight ~0 Momentum cut at extraction 
Cosmic rays 0.002  

Total 0.06  
 

Sensitivity and Backgrounds


