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This analysis uses 468.1 fb−1 of data, both on- and off-peak

The Babar detector was located at the interaction point of PEP II at SLAC
Asymmetric 𝑒+𝑒− collider, mostly at the Υ(4𝑆) peak ∼ 10.58 GeV

A time-dependent amplitude analysis of the Dalitz-plot of 𝐷0/  𝐷0 decaying into self-conjugate 
final states gives a direct measurements the mixing parameters 𝑥 and 𝑦

This is the first measurement of mixing parameters in the singly Cabibbo-suppressed channel 
𝐷0 → 𝜋+𝜋−𝜋0 [1].  At this level of precision, we neglect CP violations:

• Reconstructed 𝐷∗+ → 𝜋𝑠
+ 𝐷0 to select flavor (𝜋𝑠+ = soft pion)

• Vetoes on 𝐷0 → 𝐾−𝜋+, 𝐷0 → 𝐾−𝜋+𝜋0,
𝐷0 → 𝐾𝑆 𝜋

+𝜋0, 𝐷0 → 𝐾𝑆 𝜋
0

• 𝐸lab 𝜋0 > 350 MeV

• 𝑝cms 𝐷0 > 2.8 GeV to remove 𝐵 → 𝐷 events
• −2 < 𝑡 𝐷0 < 3 ps, 𝜎𝑡 < 0.8 ps
• 𝑃 𝜒2 > 0.1% for the 𝐷∗ candidates

• 𝑚 𝐷0 −𝑚PDG < 15 MeV, Δ𝑚 − Δ𝑚PDG < 600 keV

138k events, 91% purity

An unbinned maximum-likelihood fit is performed to extract the parameters using GooFit [2]
• Signal: Dalitz plot distribution given by isobar model (coherent sum of Breit-Wigners);

decay time distribution given by an exponential convolved with resolution (3 gaussians ∝ 𝜎𝑡).
𝜎𝑡 modeled separately in 6 regions of the Dalitz plot.

• Wrong 𝝅𝒔
+ bkg: (< 1%, 𝜋𝑠+ = soft pion) same Dalitz plot and decay time distributions as the signal, 

∼ 50% gives right flavor assignment (lucky pion)
• Broken charm bkg: misrecostructed 𝐷0 (but peaks in Δ𝑚). Dalitz plot distribution from MC,

decay time distributions given by two exponentials convolved with gaussians.
• Combinatorial bkg: Dalitz plot distribution from sidebands, decay time distributions given by two 

exponentias convolved with gaussians. 𝜎𝑡 modeled separately in 6 regions of decay time.

Pulls

Large pull values near low and high 
values of 𝑚2 in all projections
Similar effect in MC

Fitted values:
𝜏𝐷 = 410.2 ± 3.8 fs

𝑥raw = (2.08 ± 1.17)%
𝑦raw = (0.14 ± 0.89)%

To estimate any possible bias, the 
same fit is performed to MC samples 
with given 𝑥 = ±1%, 𝑦 = ±1%

The mean bias is
Δ𝑥 = 0.58%, Δ𝑦 = −0.05%

Dominant sources of systematics are:
• Amplitude-model variations, estimated removing the least relevant 

resonances
• Combinatorial DP distribution, when the MC is used instead of data
• Different decay time windows, and number of 𝜎𝑡 ranges
• Fit bias correction, taken as half of the bias measured from MC
• Effect of SVT misalignment, estimated creating MC signal samples 

with deliberately-wrong alignment files

We present the first measurement of charm 
mixing in the singly Cabibbo-suppressed
𝐷0 → 𝜋+𝜋−𝜋0 channel

𝑥 = 1.5 ± 1.2 ± 0.6 %
𝑦 = (0.2 ± 0.9 ± 0.5)%

to compare with the HFAG average [3]:

𝑥 = 0.49−0.15
+0.14 %

𝑦 = (0.61 ± 0.08)%

(directly from 𝐷0 → 𝐾𝑆
0𝜋+𝜋− and indirectly from other channels)

where and

http://github.com/GooFit/GooFit

