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Figure 5.20: The time histogram of reconstructed positrons in the 1c data set after correcting for

pileup and randomizing the muon fills’ injection times using the (a) baseline and (b) asymmetry

weighting schemes. The fit to the 22-parameter model (Eq. 5.36) is overlaid (red).

The best fit parameters, p, are found by minimizing the Neyman’s �2 formulation—where the

variance is taken as the observed number of counts—as formalized by

�
2 =

X

b

1

Nb

[Nb �N(tb | p)]
2 (5.43)

where the Nb is the number of counts in the time bin b. Note that the model is evaluated at

each time bin’s center, tb. To obtain the fit parameters’ initial guesses, an iterative procedure was

used. In particular, the parameters were introduced in eight successive fits, with the best-fit val-

ues fed forward to the next, in the order of {N0, ⌧ , A0, R, �0}, {⌧CBO, !0, AN,x,1,1, �N,x,1,1},

{loss}, {⌧y, y, AN,y,2,2, �N,y,2,2}, {AN,x,2,2, �N,x,2,2}, {AA,x,1,1, �A,x,1,1}, {A�,x,1,1, ��,x,1,1}, and

{AN,y,1,1, �N,y,1,1}. After the initial five-parameter fit, the order of the ensuing parameter groups

was determined by the size of the fit residuals’ FFT peaks. Also, when fitting for loss in these

successive fits, the ⌧ parameter inside ⇤(t) in Eq. 5.29 is fixed to be 64.44 µs in order to speed up

the �
2-minimization. After the last iteration—when the parameter seeds are very good—this ⌧ is

coupled to the fitted ⌧ , resulting in a minute change in R of O(0.001 ppb).

The �
2-minimization itself is performed with the MnMigrad routine in the Minuit2 software

package, using a strategy level of two [100]. This is the same routine used in the reconstruction’s


