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Figure 3: Fraction of lost muons as a function of EQS storage
set-point voltage for calorimeter 1. An increased lost muon
rate is observed from the betatron resonances centered near
18.8 and 21.2 kV. These resonances are due to 3Qy = 1 and
Qx + 2Qy = 2 line in the tune plane.

CONSTRUCTION OF THE LOSS
FUNCTION

Figure 4 shows the loss function (L(t)) providing the rate
at which muons are lost from the ring as a function of time
after injection, constructed from double coincidences. The
losses are normalized with a pure exponential with the ex-
pected lifetime of 64.4 µs and an amplitude determined from
the number of decay electrons with energies > 1.8 GeV
measured in the first calorimeter in a double coincidence.
The ratio of lost muons to decay positrons is expected to
be much higher at early times than at late times. The loss
function (⇤(t) [6]) is a correction factor to N0 (see Eq. (2))
that accounts for muon losses.

⇤(t) = 1 � Ce�t0/⌧
π t

t0

(L(t 0))et0/⌧dt 0,

where the integral can be evaluated numerically with ⌧ =
64.4 µs, t0 is the canonical fit start time and the parameter
C is allowed to float in the fit, thereby including a sixth
parameter into Eq. 2.

Figure 5 shows an example of the loss function using data
integrated over t0 = 30 µs to t = 300 µs.

CONCLUSION
The Fermilab Muon g-2 experiment is currently in the

first physics data taking phase. Lost muon systematic ef-
fects causes a systematic e�ect on !a when extracting from
the 5-parameter fit. MC simulation of the muon beam and
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Figure 4: L(t) from double coincidences for calorimeter 1.
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Figure 5: Loss function from double coincidence for
calorimeter 1, integrated over t0 = 30 µs to t = 300 µs.

storage ring has been used to optimize the lost muon sig-
nal by taking advantage of highly segmented calorimeters
to distinguish the lost muons from the much larger decay
positron backgrounds. Preliminary physics data have been
used to determine electrostatic quadrupole operating volt-
ages by looking at fractional muon losses and estimate the
rate of losses over time using double coincidence calorimeter
events.
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