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1. Introduction

The LHCDb experiment is a forward magnetic spectrometer wiplolar angle coverage of 15—
300 mrad and a pseudo-rapidity range of £9 < 4.9 [1]. In order to maximize the probability
of a single interaction per bunch crossing, it was designigidl an intended limit on the luminosity
in the LHCD interaction region te- 2 x 10%? cm 2 s, This has the additional advantage of
limiting the radiation damage due to the high particle flugratll angles. The detector consists of a
silicon vertex locator, followed by a first Ring Imaging Caekov Counter (RICH), a silicon trigger
tracker, a 4 Tm spectrometer dipole magnet, tracking chasnlaeRICH2 detector, a calorimeter
system and a muon identifier. One of the main features is atiersrigger with a 2 kHz output
rate dominated bpp— bbX events.

A nominal year (10 s) of running in design conditions will give an integratedninosity of
2 fb ~! at /s = 14 TeV. However, in the first LHC physics run which starte®010 the center-
of-mass energy ig/s= 7 TeV. In such conditions, the expectilolandcc production rates reduce
by factor of around 2.3 and 1.8, respectively. In the first faanths of operation and machine
commissioning, the luminosity has been well below the nainiralue. This lower luminosity
period allows for lower trigger thresholds f& hadronic decays and also provides a good oppor-
tunity to collect rapidly very large samples of charm everiise total integrated luminosity at the
time of this conference (September 2010) amounts to 3:2.pbsing data collected first results
have been obtained on strangeness production and meastrefrid production cross-section
(o(pp— bBX)) and the preliminary result on the measurement ofxfw production cross sec-
tion.

2. Resultson strangeness production

Strangeness production provides a sensitive test of sdfoh& interactions. In particular the
measurement of strangeness production in hadronic iti@nggorovides input for the understand-
ing of QCD in the non-perturbative regime and for the tunifid/onte Carlo generators.

The production oK{ mesons was studied using data collected with the LHCb detacpp
collisions aty/s = 0.9 TeV, during the 2009 pilot run of the LHC machine. Thesgrated lumi-
nosity of the analyzed sample was determined using a nad@higue, involving measurements of
the beam currents, sizes and positions, and was found to8ae360 ub~! [2]. The differential
promptK? production cross section was measured as a function df§heansverse momentum
pr and rapidityy in the region 0 <pr < 1.6 GeVt and 2.5 ¢ <4.0. As can be seen from Fig. 1,
the measurements of the differential cross sections agifumof transverse momentum for the
three different rapidity bins are in reasonable agreematti thie expectations from the PYTHIA
generator [3].

The data collected in 2010, both g/s = 0.9 TeV and,/s = 7 TeV, were also used to study
N production. The preliminary measurements of ﬁlﬁ\ production ratio as a function of the
rapidity y for the two center-of-mass energies is presented in Fig. 1.

3. b— production cross section results

The first data taken with the LHCb experiment at center-o§snenergy/s = 7 TeV have al-
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Figure 1. a) Double differential promn’(sO production cross-section ipp collisions at,/s= 0.9 TeV as a
function of transverse momentupy and rapidityy. b) A/A production ratio as a function of rapidityin
pp collisions at,/s= 0.9 TeV (left) and\/s= 7 TeV (right).

lowed the measurement of tbgproduction cross-section. The studies of the cross-gsetiothe
production ofb-flavored hadrons ipp collisions can be used to test the predictive power of QCD.
Also, knowledge of thd yield is a critical input in ascertaining the sensitivitytbk LHCb exper-
iment in flavor physics. The results of pp— bbX) is based on a sample of 14.2rcollected
between April and June 2010 and obtained by two independetiiads. The first method [4]
uses the inclusive decay— J/(@X. The second method [5] exploits the semileptonic channel
b — DuvX, with D® — Kt decay.

31 b— J/yX

The differential production cross section is measured ametion of thel/( transverse mo-
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mentumpry in the rangepy € [0;10] GeVk and rapidity in the rangg € [2.5;4]. Thed/{ mesons
are reconstructed in the decay matjey — u*u~— andJ/y from b-hadron decays are separated
from directly produced (prompt)/y using thed/y pseudo-proper time (see below). The ac-
ceptance for thel/ depends on its polarization. The limited statistics doesatiow yet the
measurement of the polarizatien therefore the cross section has a systematic uncertairgtyad
the unknown parameter. In Fig. 2 the measured differential cross section is preskfor three
values of polarization parametar € 0, +1). The value integrated over the LHCb acceptance is

a(inclusive Jy; pr <10 GeV/c, 25<y<4) =7.75+0.19+1.10957 ub

where the first error is statistical, the second one systeraat the last error indicates the accep-
tance uncertainty due to the unknodfy polarization.

To separate thé/y produced irb decays the detached vertex analysis is used. The analysis is
based on the calculation of the pseudo proper tymed,M /p,, whered; is the distance along the
z-axis between the primary vertex and the dimuon vertex,Mrahd p, are theJ/ mass and the
measured /¢ momentum in the direction. The plot of the;, distribution is presented in Fig. 2.
Fitting the exponential decay term yields the fractionJgfy from b decays §, = 111+ 0.8 %)
and a lifetimer, = 1.354+0.10 ps. From this the cross section for producind/g from b decay
is obtained:

og(J/yY fromb pr <10 GeV/c, 25<y<4) =0.81+0.06+0.13 ub

By extrapolating to the full solid angle using PYTHIA 6.4 [Bje totalbb production cross

section takes the valug(bb) = 319+ 24+ 59 ub, where the first error is statistical and the second
one systematic.
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Figure 2: Left: do/dpr for inclusiveJ/y production, shown for the three representative values ef th
J/y polarization. Right: pseudo proper time (see text) distidn of theJ/ events, showing the various
contributions.

3.2 b— D%uvX

In this analysis th®° mesons produced imdecays are separated from those directly produced
by examining the impact parameter (IP) of the reconstruttehck measured with respect to the
primary vertex. To reconstrudd® the channeD® — K+~ is used. Full details of the analysis
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are described in [5]. For the measurement two data samptessad. The first was acquired by
retaining all interactions where a minimum amount of enaygtrack hits are observed, called the
microbiasedsample. The integrated luminosity corresponds to 2:9' nffhe second sample uses
triggers designed to select a single muon, referred to agitjgered sample. Here the integrated
luminosity equals 12.2 ni3. TheD® — K+~ candidates are vertexed with tracks identified as
muons. Signal events froimmust have the same sign of the muon and of the kaon (RS). The op-
posite sign (WS) indicates background events. The IP digtan of both RS and WS candidates,
requiring that thek ~ 7t invariant mass is within 20 Me¢? of the D® mass, are shown in Fig. 3
confirming that the WS events are highly suppressed.
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Figure 3: Natural logarithm of thé? IP in the 12.2 nb? triggered sample for (a) right-sign and (b) wrong-
signD° — u candidate combinations (see text).

Since thef angle of theb hadron is obtained from thB%u vertex, it is possible to measure
the differential cross sectiotha,/dn. The corresponding results are reported in [5]. Integgatin
over the LHCb pseudorapidity acceptance yields the value

Op(pp— HpX; 2<n <6)=753+54+13 ub

Extrapolating to the full solid angle using PYTHIA 6.4 [3]efils the values(bb) = 284+
20+ 49 ub, in good agreement with the value obtained fromlihe J/ (X mode.

4. Some prospects for fully reconstructed B decays

A significant mass peak has been obtained by reconstrudtengeacayB™ — D°rr* (Fig. 4).
This decay is very important proof of principle on the roadte reconstruction of thB — Dg i
signal and thd8 — DK Cabibbo-suppressed decay. The main physics goal with sadtohicB
decays is the determination of the CKM anglesing the interference betweén— c andb — u
tree-level diagrams iBs — D(5K decays, where a statistical precision-of7® is expected with
1 fo~! of data [6].

The current data already allow LHCb to prepare for a few Bgywnalyses. The measurement
of mixing-induced CP violation i8S — J/W¢ decays (Fig. 4) and the search for the very rare
BY — u*u~ decay based on the first 1 pbmay reveal possible hints of New Physics [6].
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Figure 4: Left: D™ invariant mass distribution for 300 nb! of data. Right:J/@e invariant mass

distribution for~ 600 nb ! of data at,/s= 7 TeV.

5. Summary

The LHCb experiment is in excellent shape and is succegdfaling data. First strangeness
production measurements have been performed bipgreduction cross section has been measured
in two different channels. The total cross section for istla J/ production has been obtained.
With reasonable assumptions on the integrated luminogityre 2010-2011 run LHCb will be
able to carry out its physics program and access signatuasgtise to possible New Physics in CP

violation and rare decays.
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