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* The LHCb detector and data sample
* Semileptonic decays at LHCb

* Results on b production fractions and B, decays
e QOutlook: form factors, CKM and decays with taus
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The LHCb detector (NN
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(obtained on a sample of semileptonic decays!)
Phys. Lett. B 694 (2010) 209
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Great LHC(b) performance!
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oS Integrated LHCb Efficiency breakdown in 2012
01/04 01/05 31/05 30/06 30/07 29/08
[[] FULLY ON: 94.28 (%)
[ ] HV: 0.21 (%)
Currently taking data @ L = 4 x 1032 cm2 s (flat) [ VELO Safety: 0.86 (%)
. ) _— 32 I DAQ: 2.40 (%)
(design luminosity: 2 x 1032) B DeadTime: 2.36 (%)
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Large and clean samples  |/N7N

di Fisica Nucleare
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and hadronization studies

e “Calibration too

— bb cross section

— flavour tagging performance
— production fractions of B, B,, A,

* CP Violation through semileptonic asymmetries
- see Zhou’s talk in WG IV

* Exclusive decays of B, and A,
— Composition of the inclusive SL width

— Improved systematic uncertainties on CP asymmetries
— Measurement of form factors

— Measurements of CKM parameters |V, |/|V]|
(e.g. B.2>K*uv)
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% Semileptonic B decays at LHCb

Experimental signature:
charm-hadron + muon -

Use large IP wrt to primary vertex to
suppress “prompt” charm background

Use charm to tag b hadron species:

B*+/BY/Bs//Ap < e
OV 1- ; _ ,
—~DXpv ~DXpr v
—>D+X|J— Vv —> /\CXu- V 1000 EHCP . |
~ n -
Subtract cross-feed, e.g. S T SPTR
S ake
2] L Prompt -
Bs_’<D5**_'DK)XIJ_V ) BO/+_} DSKXH_ v g 600 subtracted

] i D f b
— DO, D% final states 200 o

— other available measurements 0'
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b-hadron production fractions /NN .

* Production fractions directly related to yields of different
charmed hadrons, after correcting for cross-feeds i.e.

fq =BR(b — Bq) fs _ ncorr(Bg_)D/-'L) Tg- T Tpo
futfa neon(B—Du)+ neo(B—D" 1) 271;’?

fAb _ ncorr(Ag — D/-L) X Tp- T Tpo
ot Ta  nen(B—Dw) + nmB— D) 27ag

* Determine cross-feeds with D°K and D°p control samples. For

instance:

+,,— 0 -
Neon(Ap— D) = A g ) +2 (D pp )

BA;—pK-7mh)e(A)—AY) B(D°— K~ 7")e(AY— DOp)’

* Perform analysisin 3 (1) x 5 (p;) bins, 2<n<5, p;<14 GeV
* Measurements based on single-muon, low-p; (1GeV) trigger
e Efficiencies depend on hadronic composition

— Determine different contributions directly on data (see later)
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D% and D* samples
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Results: fa,
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% B. exclusive SL decays INFN

— predicted (Godfrey-Isgur model)

 Contrary to lighter B v observed
mesons, not much is il —
known experimentally 28
on exclusive B, decays 26 —_ CA 2
* Final states with D°K % 2 | - >
can be used to measure 5 . by
B, D, **Iv TEw
D,,D,, — D"K T

oc 1~ o 1 2 3

DY) — D" + n(x’ or . >
sJ § ( Y) S-wave P-wave
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First observation: B. =D Xuv |!NFN__
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Most precise measurements of B, D **|v decays!
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e Need to reconstruct rest frame
observables

e Neutrino reconstruction:

— Determine B flight direction vector
from the separation of primary and B
decay vertices

. ) Boosted frame
— Get neutrino momentum with two-

fold ambiguity e T AL

— Resulting g2 resolution is similar to that _E,;:z Ilsl;lecl:i%inary?%‘; :5%0:%;602:4 :
observed in B factories gsoo S = 7 TeV MC ':3:&);?;;?.38:0.02 _

* First steps: measure BFs and gzso N 1| s :

arXiv:1102.1160 M3

N
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form factors in B, and A, decays

* Ultimate goal: measure |V | in
exclusive B, and A, decays
g2 -g2 (GeV%c?

* |Input from lattice/LCSR needed
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Proof of principle
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e Neutrino reconstruction outlined
above not appropriate on T2 uvv
(too many neutrinos!)

* Try to kinematically reconstruct 3-
prong decays T - MMV,

(M3, + mZ)|Psx| cOS 0 £ Es \/(mgw — m2)2 — 4m2 | Bs.|2 sin® @
2(E5, — |Psx|? cos? )

b | =

PRD 84, 092001 (2011)

* Main problems: two-fold ambiguity | LHCb R poF
. «— i --- B Signal
(four-fold when going to B), non- ¢ b D0 Back
physical solutions due to = | ] Comb Back
momentum and vertex resolutions g |
3 100
* High track multiplicities should not 2 |
o
be a problem, see e.g. B, D ,
50000 o 5;&)'0 o ~’-5400
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More on D** states (NN
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Semileptonic B/B./A, decays are an important part
of the LHCb physics program

* Precise measurements of production fractions
* Improving knowledge of exclusive decays

* Neutrino reconstruction will allow for form
factor measurements and eventually to
determine |V |, |V, | with B.,/A, decays

* Measurements of B=>D™*)tv through 3-prong t
decays should be viable
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