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vy from B—DK decays

e Exploit interference between tree diagrams amplitudes
b—c (Veb,real ) and b= u (Vub, o e-1")

* Interference for B- is «cos(0-y) and for B+ is «cos(d+Y)

e [argely unaffected by New Physics

® Clear theoretical interpretation of observables in terms of y

® The sensitivity is driven by the ratio: rs=|Aup!/I Acl
e ~0.1incharged B—D()0K(") decays

e ~0.3 in neutral BO—=D(0K™0 decays

PBei(8+Y)
5: strong phagse | © 1€ branching ratios for B={f]o K decays are very low

D=DO (10-°-10-7) due to CKM suppression
D=D"0—-DOr®, DOY

KorK e All measurements are statistitics limited.




vy from B—DK decays
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e Many decay chains are analyzed and then
combined to improve the overall sensitivity to Y

e |n this talk we present the most recent results and
a hew result using the ADS method with the

decays B-—DC)0K-, DO—=K+*rT-
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(Detection of neutral ® BaBar data taking ended on 7th April 2008
Silicon Vertex Tracker particles)

(Tracking at low momentum o BaBar recorded 47OM BB- at Y(4S)
and vertex reconstruction)




Experimental technique

e Exclusive reconstruction of B decays

e EXxploit kinematic constraints from beam
energies.

mES=‘\[E*2beam '||:)B~k|2 AE=EB*'E*beam

e The main source of background : ete- — qq,
with gq=u,d,s,c

signal Q; B
e Event shape variables combined into a region. fufge
linear (Fisher) or non linear (Neural Network) e
combination

sidebands ;. 7 3
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Giri, Grossman, Soffer, Zupan PRD68,054018 (2003)

Dalitz plot or “GGSZ” method

e Reconstruct DO KO- final states with D—Kgrit, KsKK (many intermediate states)
e Simultaneous fit to the Dalitz plot density of B+/B- data

® |nput: D% amplitude from an independent sample tagging the DO flavour yields (D +— D0t +)
ApD+

+ | A(D°K) | rs ei(SB:Y) X ‘

Sensitivity varies over
Dalitz plane

. R+ = ﬂ(Bh'B'G) R=|r EX:=Q{€{R1}=chos(631y)§
ReSUItS- /q(B“t—»DKi) | Bl Ey;:[m{R$}=rBSin(6|3$'Y)§

PRD 78:034023(2008)
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y, rB and 6 frOm ny PRD 78:034023(2008)

* Used a frequentist method to obtain the physical parameters v, rg, OB from (xs,y-)
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Direct CPV
significance:
B—DK:2.20
B—D'K:2.50
B—DK": |.50

combined: 3.00
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50 100 s r8=0.086 £0.035  §p (mod 180°) = (109757 )°
A Y (deg) I’*B =0.135 £ 0.051 S* B (mod 180°) = ( 63+ )

+0.008
Y (mod 180°)=(76 £ 22 £ 5 £ J)’ ~O18 oros

65 (mod 1800) = (1 O4I:30 )

(657M BE): v (mod180°) = (76 15 + 4+ 9)°  ra=(0.161 *094 +0.011 + 0.049)

Belle errors on X,y are comparable to BaBar. But rg is bigger = different sensitivity to Y




& DK: PRD 77, 111102(2008)

Dalltz pIOt—G LW X,Y D'K: PRD 78, 092002(2008)

DK": preliminary CKMO08

e Dalitz plot - GLW relation: DK (GLWADALITZ)

Rep+ (1 F Aces) — Rop-(1F Ace-) DK (GLWADALITZ)

X+ = ® All channels Dalitz
4 ® All channels DALITZ+GLW

2 _ Rcps + Rep- - 2
) 2

X, | X.

2
B =X+ + Y
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Dalitz + GLW y (deg)
BaBar GLW combination:

e +29.0
BaBar Dalitz V = 61 .0 -19.2

e

e rs(DK) = 0.092 *7025

IIII|IIII|IIII|IIIIIIII|IIII|IIII|IIII|IIII|IIII IIII|IIII|IIII|IIIIIIII|IIII|IIII|IIII|IIII|IIII r*B(D*OK)=O_108 4:8:8214-
-0.4-0.3-0.2-0.1 0 0.10.20.30.40.50.6 .4-0.3-0.2-0.1 0 0.10.20.30.40.50.6 +0.087

rs(DOK*) — 0179 -0.098




Atwood, Dunietz, Soni PRL 78,3257(1997)

ADS method

® Reconstruct DO into K+ :

suppressed favoured
/ﬁ Opposite sign

B- h K+11 K- = Large interference ~ O(l)

o~

favoured D K suppressed
Ratio of BFs:

Raps= [ (B = DIkwmrjiy)« T (B = DIKTeRy) r8+rh+2rerpcos?y (cosds+0 )

[ (B- = D[K-Tr+]K)+ I (B+ = D[K+Tr-]K")

CP violating charge asymmetry:

) |A(_DO—> K+T11-)| ® 2 gqg. and 3 unknowns + rp and Op

I'D =
[A(DO— K+177)] ® no Y determination by itself

[ A(50—> K+TT7) ) ® improved sensitivity to 'Y when
Op= arg A(DO— K+TT) combined with other methods




ADS analysis strategy

e Previous analysis: PRD 72,032004(2005)

e Decays:

- N DOK CAB 5.2725<mgs<5.2875
B-—D00 K- with D? =»K+*t suppressed (ADS) S R

B-—-D(° K- with DO =K+ favoured (CAB) o B o DK

*0 — 0O *0 — MO [ B Bbar background
D D®and D D ’Y B continuum background

T T TTT
I I |

. DCS D®)%rt both suppressed and favoured

I |IIII|I|
| III]III|

e Characterize B candidates using mesand AE
(IAEl < 40 MeV)

I I||III||
| IIIIIIII

Main background:
e+e- —= CC, with © = DX, DO— K+ -and ¢ =DX1,D—=K-X>
e reduced by using NN techniques _ 0.
Peaking BB background: NN inputs
For DK: B—oK+K-Tt-, B— [K+*K-]pTi-
B— [Kt1i-]pTt-

- Event shape variables
- Tagging variables:
- hemisphere charge

Rabs and Aaps are obtained by performing an - kaon charge sum in the ROE

: : q : - lepton kaon mass
unbinned maximum likelihood fit to mes and NN, _time difference between the

separately for DOK and DOt . reconstruced B and the other B)




: D11 results
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DOK
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re from ADS results %ﬁ

Prey;
e Using a frequentist approach from the ADS observables Rkn, Akn we can ”"lna,y
obtain constraints on the physical parameters rg and os

o= (578 £0.08)% Op= (22775 )°
(HFAG) (CLEO-C)
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combination:
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r5(DOK) = 0.109 9.3 ra(DOK) = 0.092 0027

r8(D*0K) = 0.116 "5 r8(D*0K) = 0.108 *02%2




Neutral B (Dalitz and “ADS”)

e Tag B flavour using K'—=K+rr

e BO—=DOK™ DO =Kt (D% model as B) o BO-DOKO DO =K+, Km0, K+t

® Nsig =39 £ 9 events e N(tot)=24 .11 +14 (2.20 sig.) 68%
350

Y0 ‘ s i . 95%

o * 68% ~ B

o 95%
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RypelKr) RyoeKrer)
Rabs (Km)<0.244 Rabps (Km)<0.181 Rabps (Km)<0.391

(1]
R Kx
s aps(Kx)

vo= (162 -4 56)0 or (342 + 56)0 All modes + inputs for rp (PDG) and dp (CLEO-c):

re < 0.55 at 95% probability

input: rs from PRD74,031101(2006): rg in [0.18,0.34] @68% CL

Probability density

= = arxiv:0904.2112
SWAL\/FRlsf PRD79,072003(2009) 465M BB accepted by PRD




Summary

‘/ Many measurements have been performed in
BaBar to improve the overall precision on'y

v Dalitz plot method in B= »DK= is currently the
most sensitive method o(y)~20

\/ NEW preliminary ADS result:
- evidence of DK ADS signal (30) and 2.4 for
D0 (Doro)K
- confirmed the small value of rg
- the CP asymmetries in DK may be potentially
very large
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s/ Still potential improvements from new results using the full BaBar dataset (coming soon)







ADS NN input variables

hemlsphere charge

QMos _

cbar
O.—+2/3 Q=-2/3

For fake B- from ccbar:
(Qpo -QMyg ) = -2/3 -2/3 -1=-

713

B* from ccbar background:
true D° from ¢ & K* from
the cbar = all the kaons of
the event have been used .
<QKROE>=0

True B* from ads signal =
excess of K- fromb —>c — s
cascade in the ROE

<QRE>xQ, <0

Lepton Kaon mass

lepton-kaon mass

Look for leptons with charge opposite to the bachelor kaon and build

* ccbar: less leptons and mass peaked at low mass [m(IK)<m(D?)]
« BBbar: more leptons, peaked at larger mass [lepton from the other B]

Time difference

At between the reconstructed B and the other B: more peaked for continuum (IAtl<2)




Gronau, London , WylerPRL B265, 172(1991)

GLW method

e Neutral D meson reconstructed in CP-eigenstate final states (CP-even: K+ K-, ittt and
CP-odd: Ks?, Ksw, Ks® ) and in Cabibbo favored Kr final state

e Limited by statistics (BF ~ 109)
e 8-fold y ambiguity
e Use measured B yields to determine GLW observables:
Ratio of BFs(CP eigenstates/flavour specific):

weak sensitivity to rg

2[[(B~ — Dgp  K) +T(BY — Dép K™T)]
3eq. for 3 unknowns Rept = T(B- — DVK-) + T(B+ — DOK+) =1 i 2rg cos dg Ccos Yy

Reps Acps = -Rep-Acp- 0 — =0
CP violating charge asym.: Depy = (D" +=D )/\f2

o (B~ — Dgp,K~)—T(B" — D2p, KT) +£2rpsinogsin-y
crE (B~ — D%P:I:K_) +I'(Bt — D%P:I:K—'_) B Rop+

e Dalitz-GLW relation:

e Status of the analysis:

e Recent (2008) publications on the channels B—D%K (PRD 77,111102) and
B—DOK (PRD 78, 092002) and B—DOK" using ~ 380M BB. Being updated!




GLW results

PRELIMINARY
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Neutral B 2p+y

.Interference of the direct (B°—f) and indirect (B°— E°—>f)
decay — Sensitivity to 2B+y

.. Time Dependent Dalitz plot analysis of BO—D¥ K°rr*.

.. Sensitivity from the interference r~0.4 some regions of the
Dalltz plot (for previous analysis D11/p r~0.02)

....Assumed rg = 0.3 as the V,, amplitude cannot be
determined with the present statistics
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