
Monte Carlo simulation decreases the acceptance relative to
a simulation with no accidentals by 37% for the signal
mode and by 32% for the normalization mode. These
changes largely cancel in the branching ratio measurement;
the change in the branching ratio from the simulation of
accidental activity is 3.96%. We estimate the uncertainty in
the branching ratio analysis from accidental activity by
combining Monte Carlo samples as described in the
following paragraphs.
To estimate the sensitivity of the branching ratio meas-

urement to extra tracks from accidentals, we study events
with low sum-of-distances (SOD) values because these
events come almost entirely from accidentals. As shown in
Fig. 5, the fraction of events with low SODs is well-
modeled by the Monte Carlo simulation; the “low-SOD
fraction,” defined as the fraction of events with SOD less
than −0.2 mm, in the nominal MC is within 2.5 sigma of
the fraction in data. To quantify the sensitivity of the
measurement to our simulation of accidentals, we create
Monte Carlo samples in which some fraction of events do
not contain accidental overlays and find the level at which
we can detect a data-MC discrepancy. We find that a
Monte Carlo sample composed of 97% nominal MC and
3% MC with no accidentals produces a low-SOD fraction
that is significantly different from the data. Since no
significant data-MC difference in the low-SOD fraction
is observed in the nominal data-MC comparison, we
conclude that the effect of accidentals on tracks is modeled
to within 3%. We therefore assign a systematic uncertainty
on the Dalitz branching ratio equal to 3% of 3.96%, or
0.12%, due to the simulation of extra tracks from accidentals.

Accidental activity results in extra “software clusters” in
the CsI calorimeter. These extra clusters are found in the
reconstruction but are not energetic enough to be detected
by the trigger during data acquisition. The distribution of
software clusters is reasonably well-modeled by the
Monte Carlo simulation; the fraction of events with no
extra software clusters differs by 3.3 sigma between data
andMonte Carlo. AMonte Carlo sample that is composed of
99% nominal MC and 1%MCwith no accidentals produces
a data-MCmismatch in the fraction of extra software clusters
that is larger than the observed data-MC discrepancy. We
therefore conclude that the effect of accidentals on photon
clusters in the signal mode is modeled to better than 1%,
and assign a systematic uncertainty on the Dalitz branching
fraction equal to 1% of 3.96%, or 0.04%, due to the
simulation of extra calorimeter clusters from accidentals.
The total uncertainty in the Dalitz branching ratio

associated with the simulation of extra tracks and clusters
from accidental activity is found by combining the uncer-
tainties from extra tracks and extra clusters in quadrature.
The resulting systematic uncertainty in the branching ratio
is 0.13%.

4. Form factor

The amplitude for the π0 → eþe−γ decay contains a form
factor at the π0γγ vertex. The form factor is approximated
by fðxÞ ≈ ð1þ axÞ, where x ¼ ðmeþe−=mπÞ2 and a is the
π0 slope parameter. The nominal value of the slope
parameter is a ¼ 0.032% 0.004 [9,16]. To determine the
sensitivity of the Dalitz branching ratio to the value of
the form factor used in the Monte Carlo simulation, we
measure the change in acceptance, relative to the nominal
MC, for MC samples with values of a that are 8 sigma
above and below the nominal value. The acceptance
changes by ð0.388% 0.274Þ% and ð0.155% 0.274Þ%,
respectively. Dividing the larger of these two acceptance
changes by 8 results in a one-sigma systematic uncertainty
in the Dalitz branching ratio of 0.06%.

5. Selection criteria

We study the systematic uncertainty associated with the
analysis selection criteria by varying each selection require-
ment and finding the associated change in the branching
ratio measurement. We find that variations in selection
criteria that are common to the signal and acceptance
modes cancel in the branching fraction as expected.
Selection criteria that are unique to the signal mode also
produce no significant change in the branching fraction
when varied. Since we find no significant change in the
Dalitz branching fraction when varying any of the selection
criteria, we assign no additional systematic uncertainty.
We require the reconstructed eþe− mass to be greater than

15 MeV=c2. Therefore, any disagreement between data
and Monte Carlo in the eþe− mass scale will produce an
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FIG. 5. Deviation of sum-of-distance (SOD) from nominal
value of 6.35 mm for data (dots) and Monte Carlo (histogram).
Note the different vertical scales for the two plots. (a) Data and
nominal MC. (b) Data and MC with no simulation of accidental
activity.
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