
There is a correlation between the signs of Δ "x , !xµ , and 

ΣT  due to the correlation between pµ
T  and ΣT . The cor-

relations between spin and the transverse coordinates 
decrease as the distance between the magnets decreases. 

 
Figure 1: Cartoon illustrating the correlation between 

muon momentum and spin in the pion rest frame. 

 
 
Figure 2: BNL x - !x  phase-space admittance in the cen-
ter of a FODO horizontally defocusing quadrupole mag-
net. The Δ "x  is shown for a central momentum pion de-

caying to a magic momentum muon in the horizontal 
plane. The signs of !xµ  and ΣT  are correlated. 

 The BNL experiment rejected pions just before beam 
injection into the storage ring, where this also rejected the 
muons with Θ ≈ 0! . The FNAL experiment beamline beta 

functions are smaller than for the BNL experiment, and 
effectively all of the pions will decay before beam injec-
tion into the storage ring. The inclusion of the Θ ≈ 0!  
muons increases the muon storage efficiency and dimin-
ishes the spin and transverse coordinate correlations. 

MC SIMULATION ESTIMATIONS 
A MC simulation of the muon beam just after injection 

into the muon storage ring exists for the BNL experiment. 
MC simulations of the muon beam are presently under 
development for the FNAL experiment. 

The muon z-x spin angle is φa = tan
−1 Σµ

x / Σµ
z( ) . A se-

lection cut of ±1 % Δp / p
 
with respect to the magic 

momentum is applied to the simulation data. The spin 
angle vs. x  or !x  are shown in Figs. 3 and 4. The correla-
tions are an order if magnitude greater for the BNL exper-
iment compared to the FNAL experiment. 

CONCLUSIONS 
The BNL and FNAL beamlines produce muon spin and 

transverse coordinate correlations. The FNAL experiment 
is found to have correlations that are consistent with zero 
or small compared to the correlations for the BNL exper-
iment. These correlations will produce a differential de-
cay systematic error in the measurement of the muon 
anomalous magnetic moment [5]. These systematic ef-
fects are presently being calculated for the FNAL experi-
ment, while they have already been estimated as being 
small compared to the BNL experiment total systematic 
error. 
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