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Search for T-odd correlations.

2 Consider the Cabibbo Suppressed D0 decay:

D0 → K+K−π+π−

2 T-odd correlations can be formed using the momenta of the particles:

CT = pK+ · (pπ+ × pπ−)

2 Under time reversal T, we have CT → −CT .

2 CT 6= 0 does not necessarily established T violation.

2 Consider also:

D0 → K+K−π+π−

where we can compute:

CT = pK− · (pπ− × pπ+)

2 Finding:

CT 6= −CT

establishes CP violation.
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T-odd correlations.

2 Separate the data sample into D0 and D̄0.

2 Then separate for CT > 0 and CT < 0.

2 We build T-odd asymmetries using decay rates for a given decay:

AT =
Γ(CT > 0) − Γ(CT < 0)

Γ(CT > 0) + Γ(CT < 0)

AT =
Γ(CT > 0) − Γ(CT < 0)

Γ(CT > 0) + Γ(CT < 0)

2 The T-violation asymmetry is:

ATviol =
1

2
(AT − AT )

2 ATviol 6= 0 implies CP violation.
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Test made by FOCUS.

2 Use of 351 events.

ATviol = 0.075 ± 0.064

Presented by D.Pedrini at the round table of the Int. Conf. on Frontier Science

Frascati (Italy), October 2002
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A different approach (I. Bigi).

2 Compute the angle φ between the K+K− and π+π− decay planes for

D0 → K+K−π+π−. Then one has:

dΓ

dφ
(D0 → K+K−π+π−) = Γ1cos

2φ + Γ2sin
2φ + Γ3cosφsinφ

dΓ

dφ
(D0 → K+K−π+π−) = Γ̄1cos

2φ + Γ̄2sin
2φ + Γ̄3cosφsinφ

Γ3 6= Γ̄3 → CP violation

2 Distribution of φ using BaBar data.

2 Not necessarily the above expression gives a good fit.
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Some yields estimate using BaBar data.

2 Use ≈ 380 fb−1.

2 Identify D0 or D̄0 using D∗+ → D0π+.

2 Study of D0 → K+K−π+π−.

2 Scatter diagram ∆m vs.

m(K+K−π+π−) and projections.

2 36 000 events within 2σ in ∆m.
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CT distribution for the control sample D
0 → K

−

π
+
π

+
π
−.

2 CT distribution for K−π+π+π− and resolution.

2 The resolution has been obtained as the difference between the Monte Carlo

generated and reconstructed CT value.
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Study of D
0 → K

+
K

−

π
+
π
−.

2 Channel dominated by 3-body and 2-body intermediate resonances.

2 Presence of both D0 → φρ0 and D0 → K∗0K∗0 decays.

2 With 380 fb−1 the error on ATviol is 5.3 ×10−3.

2 Estimate for 10 ab−1.

2 We expect ≈ 106 events.

2 The data set is then divided into 4 class of events. Using 250 ×103 events for

each category, the error on ATviol is 1 × 10−3.
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Study of D
0 → 2π

+
2π

−.

2 Scatter diagram ∆m vs. m(2π+2π−) and projections.

2 148,500 events within 2σ in ∆m.
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Y
0
L

Moments.

2 Small asymmetries could be evidenced by differences in Y 0
L moments.

2 Example of Y 0
1 moments for D0 → K+K−π+π− and D0 → 2π+2π−.

2 CP asymmetries can be computed on Y 0
L moments separated for D0 and D̄0.
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A more complete approach.

2 Full amplitude analysis.

2 D0 → φρ0 in P-wave is described by a term of the type:

(tφ × pρ) · tρ

where the t are obtained from differences between D0 center of mass

3-momenta.

2 Similarly for D0 → K∗K̄∗.

2 A Full amplitude analysis is able to extract the amplitudes but in addition is

able to measure relative phases.
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Conclusions.

2 4-body Cabibbo suppressed charm decays provide many variables where it is

possible to test for CP violation.

2 At a Super B-factory the sensitivity on CP violation can go below 10−3.
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