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Figure 2: Simultaneous unbinned likelihood fit to the D0 mass (left) and the δm (right) of
D0 → π−π+π+π− candidates. The red line represents the signal shape, the green is the
combinatorial background and the purple the slow pion background. The mass window is
between the vertical dashed lines.

to describe the D0 → π−π+π+π− phase space, these are shown in Fig. 3. The ordering of
same sign particles is randomised. Therefore, no significant difference between the two
π+π− invariant mass squared distributions is expected.

3.1 Binning strategy

Applying a uniform binning across 5D phase space would result in many empty bins so an
adaptive binning approach is applied. We define a minimum and maximum number of
entries a single bin can have. The binning algorithm creates 5D hypercube bins across
phase space in terms of the 5 invariant mass combinations. The algorithm first creates a
single 5D bin to cover the whole of phase space. This bin is then divided in each of the 5
invariant mass combinations used, resulting in 32 bins. Each of the resulting 5D bins is
then either further divided or merged with another bin based on the number of entries in
that bin. This process continues until the number of entries in each bin is between the
miniumum and maximum entries defined. This technique results in fine binning across well
populated areas of phase space and large bins across less populated areas. To calculate
the χ2 and p-values under the no CPV hypothesis all bins are required to have at least 20
entries.

3.2 Sensitivity Study

Pseudo-experiments are carried out to test the sensitivity of the method and the dependency
of the sensitivity on the number of bins used.

Events are generated according to the model in Ref [12]. Phase and amplitude
differences between D0 and D0 are introduced in the ρ0ρ0 and a1(1260)+π− intermediate
states. Figure 4 shows the SCP distributions in the case of no CPV and for the case of a
CP violating phase difference between the D0 and D0 decays in the ρ0ρ0 resonance of 10◦.
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