Recent BaBar results on mixing in the charm sector

Alessandro Pilloni on behalf of the BaBar collaboration éeff;ZO" Lab

Thomas Jefferson National Accelerator Facility, Newport News, VA 23608, USA. /')
INFN sez. di Roma, p.le A. Moro 2, 00185 Roma, Italy. INEN

~ |Istituto Nazionale
di Fisica Nucleare

Introduction The BaBar detector
The Babar detector was located at the interaction point of PEP Il at SLAC

Asymmetric e e ™ collider, mostly at the Y(4S) peak ~ 10.58 GeV

Electromagnetic calorimeter (EMC):
6580 CsI(TI) crystals

4 2 Identification of charged particles
Separation K/mr>2.50 up to 4 GeV/c
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A time-dependent amplitude analysis of the Dalitz-plot of D°/ DY decaying into self-conjugate
final states gives a direct measurements the mixing parameters x and y

aBar

' EP Il Delivered Luminosity: 553.48/fb
ar Recorded Luminosity: 531.43/fb
Bar Recorded Y (4s): 432.89/fb
aBar Recorded Y (3s): 30.23/fb
aBar Recorded Y (2s): 14.45/fb
Off Peak Luminosity: 53.85/fb
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This is the first measurement of mixing parameters in the singly Cabibbo-supboressed channel
DY - tn~ w0 [1]. At this level of precision, we neglect CP violations: Ay (s;.s_) = A (s_,s,). % — This analysis uses 468.1 fb™" of data, both on- and off-peak

Event selection Fit model and results
Reconstructed D™+ — 1+ DO to select flavor (" <ot pion) An u.nbinned rnaximun.w-lilfelihood fit IS per.formed to extract the parameters t.Jsing. GooFit [2]
Vetoes on D® —» K~7*, DO — K~ m+7®, * Signal: Dalitz plot distribution given by isobar model (coherent sum of Breit-Wigners);
D® - Ko n*m®, D — K 1° decay time distribution given by an exponential convolved with resolution (3 gaussians « a;).
Epp (%) > 350 MeV o, modeled separately in 6 regions of the Dalitz plot.
pems (D) > 2.8 GeV to remove B — D events * Wrong g bkg: (< 1%, 7/ = soft pion) same Dalitz plot and decay time distributions as the signal,
—2 < t(D%) < 3 ps, 0, < 0.8 ps ~ 509% gives right flavor assignment (lucky pion)
P(x?) > 0.1% for the D* candidates * Broken charm bkg: misrecostructed D° (but peaks in Am). Dalitz plot distribution from MC,
‘m(DO) — mPDG‘ < 15 MeV, |[Am — AmPDG‘ < 600 keV decay time distributions given by two exponentials convolved with gaussians.
°* Combinatorial bkg: Dalitz plot distribution from sidebands, decay time distributions given by two

138k events, 91% purity . . . : : :
exponentias convolved with gaussians. g, modeled separately in 6 regions of decay time.
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To estimate any possible bias, the
same fit is performed to MC samples
with givenx = +1%,y = +1%
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Systematic uncertainties Summary and conclusions

Source v [%] y [7] We present the first measurement of charm

. ] “Lucky” false slow pion fraction 0.01 0.01 .. . . ]
Dominant sources of systematics are: Time resolution dependence 1y o 1 mixing in the singly Cabibbo-suppressed

on reconstructed D0 mass

Amplitude-model variations, estimated removing the least relevant  anplitude-model variations ~ 0.31 0.12 D° » 7 channel

resonances Resonance radius 0.02 0.10

DP efficiency parametrization  0.03 0.03 X (15 0 12 I 06)%

Combinatorial DP distribution, when the MC is used instead of data  DP normalization granularity ~ 0.03 0.04
istribut; 0.2+ 0.9+ 0.5%
: : : Background DP distribution ~ 0.21 0.11 y : : : 0
Different decay time windows, and number of g; ranges Decay time window 0.18 0.19

Fit bias correction, taken as half of the bias measured from MC "Ntu‘;‘];fof R 8‘1)1 8% to compare with the HFAG average [3]:
Effect of SVT misalignment, estimated creating MC signal samples o1 parametrization 0.05 0.03 1014
= (0.491313)%

. . . . Background-model MC time
with deliberately-wrong alignment files distribution parameters 0.06 0.11 X
Fit bias correction 0.29 0.02 y = (061 + 008)%
SVT misalignment 0.20 0.23 _

Total 0.56 0.46 (directly from D° — K507T+7T‘ and indirectly from other channels)
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