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CKM Unitarity Triangle and cos?2(

Measurement of sin23(= sin2¢1) [1] leads to 8 = 21.9° or 8 = /2 —21.9° =68.1° [2].
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Time-dependent Dalitz Plot analysis of B — D®%R® with D® — KOr 7~
determines both sin23 and cos2f [3]. )
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Determination of cos?2(

Previous BABAR +Belle analysis of B® — DS°h°: sin(23) = 0.66 = 0.11 = 0.06 [4].
Both BABAR and Belle have independently measured cos(23) using B® — D™ KO:

@ Neither sensitive enough to establish sign of cos(25).
@ Results outside physical region of parameter space:

e.g. cos(28) = 1.06 & 0.337%2L [5], 1.8715%37%2 [6].

0.53—0.32
@ Used different set of resonances in Dalitz Plot amplitude models.

Steps in this analysis:
@ Dalitz Plot analysis of D° — K2n "7~ from D** — D%r} in ete™ — cec.
@ Extract signal yield from B® — DGO RO decays:

o (D*0 — DOx%), D® — KOntm—.
o O =7°— YY, N =YY, N —> ata~ 7% and w = 7t 70

=) =)
© Time-dependent CP analysis of the B® — D° h° decay.

Fergus Wilson (RAL/STFC) cos(23) from B° ? 23" February 2018



BABAR and Belle experiments
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BABAR +Belle dataset: 1.1ab™! or ~ 1.24 x 109 BB collected at 1'(4S)
resonance.
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D° — K277~ Dalitz Plot Amplitude Model

e Taken from flavor-tagged D** — D%} decays in ete™ — ¢ data.
o Belle data only: 924fb™! at 7'(4S), Y(5S) and off-resonance.

e Fit to D° mass and AM = Mp-«+ — Mpo to define signal candidates.
o Then fit D® — K2x+7~ Dalitz Plot

ADD(mf(gTr+7 mf(gﬂ'*) = Z a’eiérAr(mf(gTr*” mf(gﬂ'*) + AKTFL:O (5) + Fl(s)

rA(Km )10

@ Two-body intermediate resonances:
o Cabibbo-favored: K*(892)~, K;(1430)~, K*(1680)~, K*(1410)~
o Cabibbo-suppressed: K*(892)%, K3 (1430)", K*(1410)"
o CP eigenstates: p(770)°, w(782), £(1270), p(1450)°

@ LASS parameterisation used for Kj(1430)T and Km—o S-wave [7].

e K-Matrix used for wm;—o S-wave [8].
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D** — D, yield and D° — K97 "7~ Dalitz Plot
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0 DEIORY Signal Yield

Five BY decay modes reconstructed: D%7%, D% D%, D*°7° D*Op
Very similar selections applied to both BABAR and Belle data.

Neural Net (NN) with 16 event-shape variables to reject e e~ — ¢q.
Three-dimensional Maximum Likelihood fit to I\/Ibc, AE, and NN(’)ut

2
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@ Yields: BABAR — 1129 + 48 ; Belle = 1567 £ 56.
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Time-dependent CP analysis

o Fit proper-time interval At independently to BABAR and Belle data

|n7) — Z |n73lBABAR+ Z |nPJBe/Ie

J

@ PDFs P convoluted with time-dependent resolution functions R

Pesp = Y _ fi /[Pk(At)Rk(At — At)]dAY
k

@ Apply experiment-specific resolution models and flavor-tagging
algorithms.
@ Apply common signal Dalitz plot signal model:

'Psig X [|./450|2 + |ADO|2] - q[|A50|2 - |AD0|2] cos(AmAt)
+2gmh(—1) [S(ApoAf )cos 26 — R(Apo. Al )sin 23] sin(AmAt)
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Time-dependent CP analysis
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Summary and Conclusion
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sin2( in good agreement with World Average, sin25 = 0.69 £ 0.02.
Most precise measurement of cos2(.

First evidence for cos23 > 0 (3.70).

Exclusion of second solution 77/2 — 3 = (68.1 4+ 0.7)° (7.30).
Exclusion of 5 =0 (5.10).

Observation of CP violation in B9 — D(*)040.

In preparation for Phys. Rev. Lett. and Phys. Rev. D.
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