






B-factory measurement
¥ Hadronic decays (e.g.B 0 ! D (! ) " ! + ):

Ð clean event (Brec fully reconstructed)

Ð ßavour at decay from pion charge

Ð small branching ratio

¥ Semi-leptonic decays (e.g.B 0 ! D (! ) " ! + " ! ):

Ð higher branching ratio

Ð reasonably clean events

Ð ßavour from ! charge

Ð neutrino missing, worse
B-momentum resolution



B0 mixing results



Tagging at hadron colliders
• �Z measured as the distance between PV and SV

• Flavour specific Brec decay (e.g. B0
s ! D�

s ⇡
+)

• Flavour at production:

– Opposite side tagging (lepton, kaon, jet/vertex charge):

– Intrinsic dilution from mixing is about 40% for B0 and 10% from Bs

– Many more tracks imply larger wrong tag fraction wrt B-factories

• Same side tagging using pion or kaon close to Brec in phase space

• In general tagging performances worse than B-factories



Mixing in Bs-system
• First measurement of �Ms done at CDF

• Measurement at LHCb important test of detector performances (CDF
measurement already better than theory uncertainty)

• LHCb vertex resolution important to resolve B0
s �B

0
s oscillations

• Analysis with 1fb�1 (2011 dataset) using B0
s ! D�

s ⇡
+ about 34K signal

events





CPV in the interference
af (t) =

N(B0
t=0)�N(B

0
t=0)

N(B0
t=0) +N(B

0
t=0)

' �Cf cos (�M · t) + Sf sin (�M · t)
cosh (�� · t/2) + ⌦f sinh (�� · t/2)

Now we are also considering the decay

• The CPV in the interference between mixing and decay can also happen

if there is no CPV in the mixing and in the decay

• If one single decay amplitude dominates: |Af/Af | ) |�f |

a(t)f =

=(�f ) · sin(�M · t)
cosh(�� · t/2) + <(�f ) sinh(�� · t/2)

CP is violated if =(�f ) 6= 0

In the B0
-system this simplifies to a(t)f ' =(�f ) · sin(�Md · t)



Measurement of Beta
The decay B0 ! J/ K0

S is a CP eigenstate (⌘CP = �1) and it is accessible

from B0
and B

0

The decay is dominated by the tree amplitude )
aJ/ K0

S
(t) = =(�J/ K0

S
) · sin(�Md · t)



Measurement of Beta
For the unitarity of the CKM V ⇤

tbVts = �V ⇤
cbVcs � V ⇤

ubVus therefore

Contamination from V ⇤
ubVus smaller than 1% ) clean from theory point of view

Attractive from experimental point of view as well:

• Clear event signature with J/ ! `+`�, second displaced vertex from

K0
S , invariant masses

• Similar strategy as for the measurement of �Md

• Taking into account the dilution (D) and resolution (R(�t)) we have:

ameas(�t) = (D · sin(2�) · sin(�Md ·�t))⌦R(�t)

• Quantities are determined from data (B0 ! D(⇤)+⇡�
and B0 ! J/ K⇤

)

and MC



Measurement of Beta



Measurement of Beta





Status of the UT


