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CP, T Violation Studies

The BaBar Experiment and Dataset
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The BaBar Experiment

The BaBar Detector
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The BaBar Dataset

As of 2008/04/11 00:00
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Standard Model: CP Violation arises from KM phase in CKM quark mixing matrix

Charm Mesons:

CP Violation in D Decays with K in Final State
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« CP Violation is CKM suppressed at 10 or less.

« Presence of KSO in final state introduces time-integrated CPV (-0.332 +/- 0.006)%

due to neutral kaon mixing.
« Experimental sensitivity at the level of SM prediction (107).
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1% Asymmetry indicates presence of New Physics
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Search for CP Violation in D — K 1

PRD 83, 071103 (2011)

Direct CP Asymmetry from K mixing : (-0.332 +- 0.006)% r(D"- Kg-,T“L) —I'(D - Kg )
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New physics affecting doubly Cabibbo-suppressed amplitude could enhance it to the 1% level
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Search for CP Violation in D* — K1

Phys. Rev. D 83, 071103 (2011)

Tracking

*Dominant systematic uncertainty due to charge asymmetry correction 0.08%
*Data-driven technique to determine charge asymmetry in track
reconstruction. L

«Use tracks from: ¢ ¢ —Y(4S)—>BB

*Physics process nearly free of any physics-induced asymmetry.

l K'-K° Regeneration

o IfF T 1.03 o
gosf A8 Lo, @ | *Asymmetry dilution due to neutral kaon regeneration in detector
oE III.I material 0.05%.
02 Lot *Similar approach as Belle [arxiv:1006.1938].
_0;?;: Integrated probability of neutral kaons to interact inside tracking
04F 0.99 system.
—g: ;: 0.98
— 0
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EosE 00164 . 0
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0af e MC Statistics
Py e Mass fit PDFs
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Search for CP Violation in D* — K1

PRD 83, 071103 (2011
( {:orward-Backward asymmetry due to y-Z°

CP violating asymmetry — even as a interference and to detector efficiency
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Summary of time-integrated CPV measurements

+ A_, = (-0.44+/- 0.13 +/- 0.10)% (BaBar 469 fb")
D~ _>KS7T A L= (-0.71 +/- 0.19 +/- 0.20)% (Belle — 673 fb™)

Belle(2005) D° — K*nn®
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AR (x 10%)

Recent CDF Measurement in D'—7n'n, K K (5.94 fb™)
Acp(D° = ntn™) = [+0.22+0.24 (stat.) £0.11 (syst.)| %
arXiv:1105.2979v1[hep-ex]

Acp(D? — K*K™) = [-0.24£0.22 (stat.) £0.10 (syst.) | %PoS BEAUTY2011:014,2011
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Search for CP Violation using T-Odd Correlations in 4-body ik

Charm Decays
L1 Bigi hep-ph/0107102 saBAR
e Assuming CPT invariance, T-violation implies CP violation.

. C_observable is odd under T-reversal C,=py(p,-Xp, )

-~ ~
D* rest frame

/
Measured on D”

-Final-state interactions (FSI) may introduce T-odd asymmetries A #0.

*Measuring the T-violating observable removes FSI effects:

1 _ L e Measured on D
-/":I-T — 5 (AT . AT)
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Charm Decays

Search for CP Violation using T-Odd Correlations in 4-body
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Systematic uncertainties at level of statistical error!
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Search for CP Violation using T-Odd Correlations in 4-body
Charm Decays
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CharmDecays
ee—>XD D —>KK1T1T K—>7T7T

Search for CP Violation using T-Odd Correlations in 4-body

arXiv:1105.4410 [hep-ex]
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Search for CP Violation using T-Odd Correlations in 4-body

Charm Decays
A (D7)=(+11.2x14.1,,%5.7,,,)x10"° Submitted to PRD (RC)
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Conclusion

Present BaBar searches for CP or T violation in Charm decays in
agreement with Standard Model predictions within uncertainties

Systematic uncertainties at the level of statistical error!

Larger data sample, compared to BaBar, is needed to obtain
precision below Standard Model predictions and probe for New
Physics.

Flavor physics provides an alternate and complementary path for
searches for New Physics with respect to LHC direct searches.

Future experiments SuperB and Belle-II will provide such a probe.

D

7/°\
SuperB /o
‘ , Belle I
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