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Status of CP violation in the B mesons system & angle y

+V_ V. +V V' =0

Unitarity test : VudV:b cd'cb VtdVtb

A=(p,n)

C=(0,0)

- CP violation well established in B mesons
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- measurement of sin(2p) = 0.736 + 0.049 (W.A. charmonium)
* next step : need to overconstrain the triangle

* ways to measure vy :

» sin(2B+y) with B — DO x :
» full reconstruction
» partial reconstruction

- y with the decays B* — DYK* (GLW and ADS methods)
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‘ CP V1olat10n in B"—D® 1

Dominant decay : Suppressed decay : ()
(b — c) transition T (b — u) transition D

b - B d b v
BO D(*)_ | BO : : go ]T+
d b —— d
mixing : 2p

o interference between decays with and without mixing :

relative weak phase (2f3+y)
o relative strong phase & between both amplitudes

* no penguin contributions _|AB® -~ D) _ ~0.02
- small CP asymmetries (~ 2r(™) AB° - DY)
r() is estimated using : . 10.004 . 10.005

r =0.0217, r*=0.0172,
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‘ Time-dependent CP asymmetries
D)

Borec/
—> T1

P I

P(B° - D“%7*,At) O {1+ cos(Am,At) +[+@F0#b|sin(Am,At)}
P(B° - D™%r*,At) O{1F cos(Am,At) - [F@+0Fb]sin(Am,At)}

Measured CP (g =2rsin(283 + ) cos(d)

parameters : r' and &' take into account

b=2r'sin(24 +y)cos(d) (b — u) interference
(c=2c0s(283 + y)(r sin(8) - r'sin(d")) effects in the tag side

J\
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‘ Full reconstruction of B'—D® 1
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Large sample, very few background

At (ps)

a=2rsin(28 +y)cos(d) = -0.022+ 0.038+ 0.020
N(Dm) = 5207 + 87 (purity=85%) a* = 2r *sin(28 + y) cos(d*) = —0.068+ 0.038+ 0.020

N(D*m) = 4746 + 78 (purity=94%)
measurement limited by the statistics

(Hep-ex/0308048, accepted by PRL)
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‘ Partial reconstruction of B'—D*rt

B’ D™ * no attempt to reconstruct DO

no
D * more events but more background

S wf Lepton tags o N(BY,, B — D*a¥F)(t) — N(BY,, B® — D**1¥)(t)
O f 0400130 ; P N(BYy, BY — D=Er¥)(t) + N(BY,, BO — D*En7)(t)
O -
S k
O_ 400 [ n 0. 0-3:_ o 0.15:
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i a* =2rsin(24 + y)cos(o*) =—0.063+0.024 £ 0.014
> :
e Deviates from O at 2.3 ¢
mmmmmmmm (GeVicA2)

(Hep-ex/0310037, accepted by PRL)
06/07/04 DAPHNE 2004 - Marie Legendre 6



Limits on | sin(2B+7y) |

minimise a x 2 : fit |(sin(2p+y)|, 8, 3%, r & r*
assume a 30% flat theoretical error for r and r*

|sin(2p+y)| > 0.74 at 90 % CL
|sin(2p+y)| > 0.58 at 95 % CL
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Constraints in the plane p,n (only’ BaBar)
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lower limit of [sin(2 B+Y)|

95% CL lower limit on |sin(2B+Y)|
as a function of r*

(Hep-ex/0310037, accepted by PRL)
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‘ Measuring ¥ with B—DK decays

# v from interferences between (b—u) and (b—c) decay
amplitudes

= Interferences if D°and DO decay in the same final state f
m if f is a CP eigenstate : Gronau-London-Wyler method (GLW) :
DO — nm, KK (nep=+1), Ksn® (Nep=-1)

m if f is a non-CP eigenstate : Atwood-Dunietz-Soni (ADS) method :
DO—K*n ...
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GLW : B"—=D ,K™: theoretical framework

DO,> = (1//2) ( |D% + [D% ) = relations between decay amplitudes can be
represented in the complex plane by 2 triangles

A(B*— DOK*)

V2A(B-— DO,K)

ro= | (A(b—u)/A(b—c)|~0.1-0.2

= v
A(B*— DOK*) = A(B-— D9K")

Br(DO,K*) + Br(DO,K-
R,= (D7) + Br(bK) =1+r?,, £ 2rycos(y)cos(d)

Observables . Br(DOK*) + Br(D9K-)

Br(DO,K-) - Br(DO,K*
Acp.= "(0%.K7) - Br(B%e. k) = + 2ry,sin(y)sin(8)/R,

Br(D%,.K") + Br(DO,K*)
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‘ B—DpK : analysis method L

Use B—DK decays, where D—f, (CP-even) or D—f, ., and measure :

BP(DOCP+K+) + BP(DOCP+K-) RK/W BP(BOHOHCPK+) + Br(DononCPK-)
Br(DO,m*) + Br(DO,m) Br(DOncpT*) + Br(DO o)

RK/n

CP+

From this, extract : R,= RV, / RK™

RK/m.,. = (8.8 £ 1.6 + 0.5)%

RK/m o= (8.31+0.35 +0.20)%
= R,=1.06 +0.19 + 0.06

A, = 0.07 £0.17 £ 0.06

Need more statistics

(Hep-ex/0311032, accepted by PRL)
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' ADS method : B—>D'K. D'—K*/ K1+

DO K-mr* .
gy K

U CKM-suppressed u
favored suppressed

. — suppressed decays
Br(Dye K) + Br(Dyer. K)

réy + ree + 2ry rpcos(y)cos(8)

Br(Dy.,.. K*) + Br(Dyp, K)

+~—— favored decays

rox = |(A(B~— DOK-)/ A(B— DK-)| ~ 0.1-0.2
ro = |(A(D°— K'mr)/ A(DO— K'm-)| = 0.060 + 0.003*

*mesured with D** -DO0 ", D9 — Km
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Events / ( 0.0025 )

ADS : Results oo
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Measure no events for the suppressed decay : Ng,;preqseq = 1.1 £ 3.0
Nfcxvor'ed 261 + 22

R=0.004 +0.012
R<0.026 at 90 7% CL
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Conclusion and prospects

# First steps to extract vy are promising :
s D)1 analysis well established :
|sin(2p+y)| > 0.58 at 95 % CL
m GLW and ADS : need more statistics
m The presented analysis will be updated with more data

# Other channels to measure v :
m DO for sin(2p+y)
s GLW with D° decays into CP-odd
m ADS with other final states
s DK, D*K* decays...
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