
we assign an uncertainty of 5 times the statistical error
on the total ratio. We therefore determine the prescale ratio
to be 0.500044! 0.000016, which corresponds to system-
atic uncertainty in the branching ratio measurement of
<0.01%.

C. Other systematic uncertainties

This section contains descriptions of how we assign the
remaining systematic uncertainties for the measurement of
Bðπ0 → eþe−γÞ=Bðπ0 → γγÞ. All of the systematic uncer-
tainties are summarized in Sec. III D.

1. Radiative corrections

As described in Sec. II C, the Monte Carlo simulation
of the π0 → eþe−γ decay includes radiative corrections
to second order in αEM. The reconstructed eþe−γ mass
distribution is sensitive to the real corrections, while the
reconstructed eþe− mass distribution is sensitive to the
virtual corrections; data-MC comparisons for these quan-
tities are shown in Figs. 3 and 4. Since the QED
calculations that are used by the simulation are well-
understood and data-MC comparisons indicate that the
data are well-described by the simulation, we assign a
systematic uncertainty on the Dalitz branching ratio due
only to higher-order corrections that are not simulated. The
acceptance change between Monte Carlo with no radiative
corrections and the nominal MC with second order

corrections is −5.43%. We assume that adding the next
order of corrections would cause the same percentage
change in acceptance; we therefore take 5.43% of
5.43%, or 0.29%, to be the systematic uncertainty in the
branching ratio measurement due to higher-order radiative
corrections.

2. Detector material

The Monte Carlo simulation includes bremsstrahlung
radiation in the 0.018 radiation lengths of detector material
located upstream of the final drift chamber. The simulation
of bremsstrahlung in the nominal Monte Carlo changes the
signal mode acceptance by −4.66% relative to a MC with
no bremsstrahlung simulation. The amount of detector
material is known to about 10%, so we assign a systematic
uncertainty on the branching ratio measurement of 0.47%.

3. Accidental activity

In addition to being the primary source of tracking
inefficiency, accidental activity can affect the branching
ratio measurement by adding extra tracks or CsI calorimeter
clusters to an event. Accidentals affect the signal and
normalization modes differently because tracks are present
only in the signal mode, and because the normalization
mode has one more photon in the final state than the
signal mode. The presence of accidental overlays in the
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FIG. 3. Reconstructed eþe−γ mass for data (dots) and
Monte Carlo (histogram). (a) Data and nominal MC. (b) Data
and MC with no radiative corrections. (c) Data/MC ratio for
nominal MC. (d) Data/MC ratio for MC with no radiative
corrections. All nominal selection criteria have been applied
except for the eþe−γ mass requirement.
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FIG. 4. Reconstructed eþe− mass for data (dots) and
Monte Carlo (histogram). (a) Data and nominal MC. (b) Data
and MC with no virtual radiative corrections. (c) Data/MC ratio
for nominal MC. (d) Data/MC ratio for MC with no virtual
radiative corrections. All nominal selection criteria have been
applied except for the eþe− mass requirement and the cell
separation requirement. These plots include events with mini-
mum cell separation values of one or greater.
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