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U LHC and LHCb
U Semileptonics in general
U Motivation and measurement of B_ - D ,mX°

U Flavour specific asymmetry
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U Hi gh

U LHCb is a dedicated, precision, b-physics experiment
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U The LHC delivered ~40 pb-*in 2010

LHCb Integrated Lumi over Time at 3.5 TeV
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U The LHC delivered ~40 pb-*in 2010

Online Luminosity
Estimate

LHCDb Integrated Lumi over Time at 3.5 TeV | 2011-03-28 12:01:20 |
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U 25% more already in 2011!

Rob Lambert, CERN Beauty, 7th April 2011



U LHCDb reconstructs charmed and charmless B-decays
A Backgrounds from open charm and other light mesons

Lb = Lcmk( Xb = D+mk(
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Aé just a sample of the many rec
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Production and decay B-meson mixing

A Spectroscopy A Lifetime

A Hadronization fractions A Mass difference

A Form factors A Width difference

AV, Vy A Flavour-specific asymmetry
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Production and decay

A Spectroscopy

A Form factors
A Vcb’ Vub

Rob Lambert, CERN

B-meson mixing
A Lifetime
A Hadronization fractions A Mass difference

A Width difference
A Flavour-specific asymmetry

2010, 2011
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Progre

Semileptonic

Production and decay B-meson mixing

A Spectroscopy

A Hadronization fractions
A Form factors

A Vcb’ Vub

Highlights to cover here:
A First LHC b-physics paper

A New D** decays of B-mesons

A Lifetime

A Mass difference

A Width difference

A Flavour-specific asymmetry

2010, 2011

See Niels Tuning
from Tuesday,
and
Stefania Vecchi
from Monday

A Prospects for flavour-specific asymmetry

Rob Lambert, CERN Beauty, 7th April 2011



bb cross-section

Phys. Lett. B 694 pp. 209

(0 First LHCb b-physics paper, L=(15.0NL.5)nb™! arxiv:1009.2731
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See Niels Tuning
from Tuesday
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U Scale to full rapidity: s(pp- bbX)=(284° 20° 49)nb
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Phys. Lett. B 694 pp. 209

(i First LHCb b-physics paper, L=(15.0NL.5)nb a0 275

0 s.; from semileptonic decays of the form X, - D°m ¥
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U In(IP) distribution used to discriminate prompt contribution
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Progress towards V
Measurement of B - D_,n#X"
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First Motivation: Ve

U Constrains UT and/or measures form factors

1.5 | S T I
B 5N ] I l, I | 1T I%I T e I T 1T T I == ] -6
: | excluded area has CL > 0.95 i %%' : ‘r‘ 1 2 X|1 p Cp _—_—— :
B v 2 1S I * Data 1
1.0 — - - i
- . 8 10 = | CSR s
1 = N --- HPQCD
0.5 o 8 _____ s
ﬂ J
o7 m. (8 B T~ m " X _
0.0 s Z 6 : :
nay . :
//// "W " | BABAR 2010 ]
: - 2 | arxiv:1005.3288 =
1.0 - 5 - | B Ypin e N\
B % i ’Y sol.w/cos28<0 - | ‘ | ‘ S, "-,
- ICHEP 10 : (eXCI. at CL > 095) - 0 | | | | | | | | | | | | | | | |
_1 5 i [ | | | | - | | | I | | | I I | l I || i 0 5 10 15 20 25
1.0 -0.5 0.0 0.5 1.0 1.5 2.0 qz (GeVZ)
p
U LHCb also probes V), In the B; system
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U To determine V ,, we must first understand V,,

X In the B, system, very little is known phenomenologically
X Form factors unknown, expected to differ in g2 shape
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U To determine V ,, we must first understand V,,

X In the B, system, very little is known experimentally
X Excited D resonances unknown
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Interplay

U The form factors in g2 differ for the different excited states
A Neither branching ratios nor form factors are well known!
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U Need to experimentally constrain ratio of D** . D*
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Phys. Rev. D 32,
pp. 1891 231 (1985)

U Spectroscopy of D states is very rich

V D51’ D82 decay to DMK — predicted (Godfrey-lIsgur model)
5 *+ observed
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Analysis strategy

Phys. Lett. B 698 pp.14-20,2011
arXiv:1102.0348

U Quickly changing 2010 conditions

U Need to subdivide into two datasets
A 3 pbl, small pileup, inclusive single-muon trigger
A 20 pbL, larger pileup, any trigger (hadronic, muonic, random)

1. Observe D°K modes in both samples

2. Measure significance, widths and masses in 20 pb-
3. Determine ratio of D%K vyields in 20 pb-
4. Normalize to total SL-width within the 3 pb-!

A (due to the inclusive triggering)
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1: Observe D°K mot¢

Phys. Lett. B 698 pp.14-20,2011
arXiv:1102.0348
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2: Masses and widt
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Phys. Lett. B 698 pp.14-20,2011
arXiv:1102.0348

Axi al
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e%gn

Lower mass from missing p%g

MC prediction 2392 MeVc?

| € €

No need for extra p%g

Almost at PDG mass (~2570)
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3: Ratio Measureme
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\f‘=?TeVData‘,. Measure BR:

BB, = D Xu7)

1 BE = X
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Relate both exclusive BR:
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4: Branching Ratio

Phys. Lett. B 698 pp.14-20,2011
arXiv:1102.0348
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