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Figure 4: SCP distribution of a pseudo-experiment using 66 adaptive bins in the case of no
CPV (left) and with a generated phase difference of 10◦ in the ρ0ρ0 decay (right). The red
distribution represents the expectation in the case of no CPV.

analyse the D0 → π−π+π+π− data set.

4 Checks for non-CPV asymmetries

Cross-checks for residual production or reconstruction asymmetries were carried out by
comparing a variety of datasets designed to test left/right asymmetries in the detector
and particle/anti-particle detection asymmetries. Asymmetries in the background were
studied using mass sidebands.

Asymmetries induced by the magnetic field are investigated in D0 → π−π+π+π−

by looking for an asymmetry between D0 decays in one polarity and D0 decays in the
opposite polarity. In this case the same flavour particles are compared in opposite sides
of the detector. Four different adaptive binning granularities are used and no significant
asymmetry is observed in any binning.

Asymmetries arising from a different detector efficiency between particle and anti-
particle are investigated in the control channel D0 → K−π+π+π− by comparing D0

decays in one polarity with D0 decays in the opposite polarity. No statistically significant
asymmetry arising from particle/anti-particle detection differences is observed.

The mass sidebands are also investigated for local asymmetries in the backgrounds.
A sideband region is selected in the 2D plane of the D0 mass and δm. No asymmetry is
observed in the sideband region for D0 → π−π+π+π− or D0 → K−π+π+π− decays.

No left/right asymmetries or particle/anti-particle asymmetries have been observed.
Therefore, the control mode should exhibit no CPV signal in magnet up and magnet down
samples when analysed independently. The results displayed in Table 2, for five different
adaptive binning granularities, show that no large asymmetries are observed.
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