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Today results THCD

e B>h*h’
e Analysis with 320 pb™ (2011 data) [LHCb-CONF-2011-042]
e charge (direct) CP asymmetries in B> Km and B°,2>nK

e first observation of B°.2>nmt and measurement of branching ratio
e Measurement of the B> KK branching ratio

e Bt2>DK* and B*=2D*

e Analysis with 36.5 pb™ (2010 data) [LHCb-CONF-2011-031]

e Ratio of branching fraction BR(B*->DK*)/BR(B*->Dxt*) with D> K, KK,
Kttt K Omr

® Rep,= 1+ g2 +2 rgcos(dg)cos(y)
* Acp,= 2rgsin(dg)sin(y)/Rcp,
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Results from B>h*h” decays
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e Direct CP asymmetries:

B — K7t)—-T'(B"— K*r")

Acp(B® — K7) = —=
cp(B"— Kr) T(B" — K—7+)+ (B — K+n-)

ACP(BE — 7TK) =

e The asymmetries measured in data must be corrected for:
e detector-induced K*r [K* charge asymmetries
e Bproduction asymmetry

e The physical CP asymmetries are then related to the “Raw”
asymmetries:

Acp(B® — K1) = ABAW/(B® — Kr) —|AA(B° — K) ‘

Aop(BY — 7K) = Afp" (B — 1K) —|Aa(B) — 1K)
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Raw CP asymmetry in B> Km: -0.095 + 0.011
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2011 data L=320 pb~

e Instrumental K*sv/K* charge asymmetry extracted from control channels:
D*->D°(Kmt)m,, D*->D°(KK)r, and untagged D° > Kn

e B production asymmetry measured from the decay B°> J/(uu)K*°(Ks)
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Kt mass spectra 2011 data L=320 pb"’
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N(B°2>Kt) = 13244+151 N(B°.2>nK) = 313£26

Acp(BY — K+t7n~) = —0.088 £ 0.011(stat) £ 0.008(syst)
World's first 56 measurement of CP violation in the B system in a hadron collider
Acp(B) — 77 K7)=0.27 4+ 0.08(stat) £ 0.02(syst)
First evidence of CP violation in B.2>nK
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N(BOQKK)= 147 B° > KK
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BR(B? — ntn) = (0.9870:2

BR(B® — KtK~) = (0.13709

(stat) £ 0.07(syst)) x 107°

(stat) -

first observation of B°.2>nx with a significance of 5.3 ¢
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Results from B*—> DK* and B*-> Drt* decays
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2010 data L=35.6 pb~
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Yields
D° s KtK~
B~ — DK 44
Bt — DKt 40
B~ — Dn— 405
BT — DnT 419

Ratio of branching fraction

BR(B*-> DK*)/BR(B*—>Dxt*)

k/m
7?’C'P-I-

— (9.31 + 1.89 + 0.53)%
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y from B*-> D(KK)K*/rt* decays with GLW method

rp=|A(B~—D°K~)/A(B~—D°K~)|

Observables: d; difference of strong phases

Direct-CP-violating decay rates
(B =D, K)-T(B" =D, ,K') A = 2010 data
P+ = - — CP= 2 _
(B~ =D, K )+I(B* =D, K") 1+ r,; £2r;,cos0,cosy |L=35.6 pb"
Ratio of charge averaged rates using D decays to CP eingeinstates:
(B" = D,. K )+T(B" — CP+K )

+2 1, SIN0, siny

= 2
Rere s oDk s 1B =Dk Beps =1+15 £2- 130088, cosy
Repe = 1.48+0.31(stat.) & 0.12(syst.) e\.\m\oa“*
X
Acps = 0.07+0.18(stat.) = 0.07(syst.) &

New HFAG averages including LHCb results
Dep K Acp, A Dep KRep, fra

PRELIMINARY PRELIMINARY
BaBar g T 0.25 = 0.06 = 0.02 BaBar L 1.18 = 0.09 = 0.05
PRD 82 (2010) 072004 ~ PRD 82 (2010) 072004
Belle : L, 0.06 = 0.14 = 0.05 Belle , 1.13+0.16 = 0.08
PRD 73, 051106 (2006) PRD 73, 051106 (2006) '
CDF 5 ,  0.39+0.17 =0.04 CDF ' - 1.30£0.24£0.12
PRD 81, 031105{(R) (2010) x K PRD 81, 031105(R) 2010) o '
LHCb i ) 0.07 = 0.18 = 0.07 LHCb ‘ L, 1.48£031x0.12
LHCb-CONF-2011 o8 ' LHCb-CONF-2011-031 x '
Average 0.23 +0.05 Average g 1.20 +0.08
HFAG ; HFAG i

-0.2 0 0.2 0.4 0.6 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Angelo Carbone




Conclusions

e B->hh (l_:320 pb™, 2011 data) — World's first 56 measurement of

CP violation in the B systemin a

o A(B°2>Km)=-0.088+0.011% 0.008 hadron collider

o A(B°.2nK)=0.27+0.08% 0.02
First evidence CP violation in
e BR(B°,2>m) = (0.98%°3 __ +0.11) x 10° B> 7K

-0.19—

First observation with a

e B*->DK*/n*(L=35.6 pb?, 2010 data;\i significance of 5.3 ¢
e D2>Km,K3m
e BR(B*=>DK*)/BR(B*>Dst*)= (6.30£0.38+0.40)%
e D>KK:
® Rcp,=1.48%0.31+0.12;
® Ap,=0.07+0.18%0.07
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IN?[? Towards time-dependent asymmetries
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U-spin consistency check

By U-spin symmetry and neglecting penguin annihilation
and exchange topologies we expect

Acp(Bg—>7T+K_)z,Adir

wtmw— .
— r
CCP =- AN e
LHCb n'n Ce T
. —=  PRELIMINARY
0 + - —_— BaBar -0.25 i 0.08 = 0.02
ACP (BS — T K ) - arXiv:0807.4226 i
0.27 4 0.08(stat) & 0.02(syst) o —
PRL 98 (2007) 211801
Average i -0.38 + 0.06
HFAG correlated averagd
0.7 0.6 05 0.4 03 02 0.1

Perfect agreement with Babar
Bare agreement with Belle
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Normalizationo of BR(B°>KK) and BR(B.°=2>mm)

fa- BR(BO — K™K~ N(BO — K+K_) 8rec(Bg — K+K_)

fs - BR(BY - KTK~— N(B? — KtK~) g..(B°— KtK~)
fs BR(B; —»7wfn™)  N(B] =7"17) (B’ = n77)
fa-BR(B? = ntn=) N(B° - 7t717) &ree(BY — ™)

LHCb average

[LHCb-CONF-2011-034]

fo/fa=0.26710028

) _
)

HFAG average
BR(B? — ntn7) = (5.16 - 0.22) x 107°

BR(B® — KYK™) = (26.5+4.4) x 10°°

BR(B" — KTK~) = (0.14 4 0.06(stat) + 0.07(syst)) x 107°
BR(B? — 7ntn—) = (0.98 & 0.21(stat) & 0.11(syst)) x 10~°




B—>hh: trigger and event selection

e Hadronic trigger

e Look for large E; cluster in the hadronic calorimeter (Level-0) and high p-
track with large impact parameter with respect to the primary vertex (High
Level Trigger)

e Then offline we make use of three sets of kinematic selection
cuts, optimized to get the best sensitivity for the measurements
of A.p(B°2>Km), Ap(B°.,27ntK) and for observing rare decays
B°>KK and B°. 2 nn

- - BR(B,2n*n") and BR(B*2>K*K")
| Cut type | Accepted regions | | Cut type | Accepted regions | .
| Cut type | Accepted regions |
Track pr [GeV/c] > 1.1 Track pr [GeV/¢] > 1.2 Toock o [Gov o
Track 1P [pim] > 150 Track 1P [pm] > 200 ack pr [GeV /(] S
e - Track 1P [jum] > 200
Tl';ifk )i'_/d.o.f. <3 n:fk );_/dOf <3 Track X2/d-0-f' <3
max(pr , pr ) [GeV/c] >238 max(py , pr ) [_GeV/c] >3.0 max(ph , pi ) [GeV/c] > 3.0
max(IP", [P*") [um] > 300 max(ITP" TP"")[pm] > 400 amax(IP* IP"") [pum] > 400
pE [GeV/c] > 2.2 p7 [GeV/c] > 24 7 [GeV/c| > 2.8
lrr [PS)] > 0.9 tax [PS] > 1.5 lrr [PS] > 2.0
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B—=>Dh: event selection

Quantity

D" - K+n~ DY & KK~

DV - Kta—ata—

D(] pr

Daughter K+ ||

Number (#) of D daughters
with pp

Number (#) of D daughters
with IP significance y?

B* impact parameter (IP) y?
B* flight distance y?

B* DOCA

B* cos(direction angle)

B* lifetime

B* vertex y?/d.o.f.

B* mass window

DY flight distance y?

D" max(DOCA)

DY cos(direction angle)

D vertex ,\"2/(1.0.f.

m(D") — m(D")ppc
Bachelor pp

Bachelor |p]

= 1GeV/e
> 2GeV/e
> 330 MeV/e (2)

> 21 (2)
> 40 (1)

> 2GeV/e
> 3GeV/e
> 240 MeV/e (3)
> 400 MeV/e (2)
> 16 (3)
> 30 (2)
> 40 (1)

Particle

Selection criterion

K daughter =

IP y* > 9
2 GeV/e < |p] < 100 GeV/e
track x?/d.o.f. <5

K 0

mass - PDG| < 15 MeV/¢?
vertex y?/d.o.f. < 16
flight distance y2> 4

<9
> 76
< (.1 mm
> 0.99995
> (0.2 ps
<12
5025 — 5779 MeV/¢?
> 252
< 0.3 mm
= 0.992
<6
+25 MeV/ 2
0.5 — 10 GeV/e
5 — 100 GeV/e

D daughter «

P22
2 GeV/e < |p] < 100 GeV/e
ALL(m — K) > —10
track y?/d.o.f. <5

D

mass - PDG| < 25 MeV/¢?
vertex x2/d.o.f. <4

Bachelor K* or 7%

DLLg > 0 (for K) or DLLg < 0 (for )
track x%/d.o.f. <5
2 GeV/e < |p] < 100 GeV/e
IP % > 16
pr > 1 GeV/e

B+

5025 MeV/c? < mass < 5550 MeV /¢?
flight distance y* > 169
vertex y?/d.o.f.< 6.25
IP x2 <9
cos(decay angle) > 0.99999

Number of tracks in event < 240

Bachelor IP significance y? > 28

Daughter K DLL g =0

Daughter 7 |p] > 2GeV/e

All track y?/d.o.f. <3

Selection efficiency for DK (D) 9.2%(9.3%) 8.8%(9.0%) 2.7%(2.7%)
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