Compact Muon Solenoid

with the CMS detector

Krisztian Krajczar' for the CMS Collaboration
'Eotvos Lorand University, Budapest, Hungary

Spectra of weakly decaying identified particles at 0.9 and 7 TeV

CERN

Introduction: Measurements of particle yields and spectra are an essential first step in understanding proton-proton collisions
at the LHC. The CMS Collaboration has recently published results on particle spectra of charged particles at 0.9, 2.36 and 7 TeV
center-of-mass energies [1, 2]. The results presented here are repetition of the analysis for strange mesons and baryons (K°;, A,
A, B7%) [3]. These measurements provide a testing ground for the interplay of soft and hard QCD interactions at the LHC, for
the universality of fragmentation models and for the baryon transport mechanism. They also provide valuable information for
the tuning of the Monte Carlo models and are an important tool for the calibration and understanding of the tracking system.

Reconstruction of strange particles: Candi-
dates for long-lived strange neutral parti-
cles, were identified by selecting pairs of op-
positely charged tracks, fitted to a displaced
secondary vertex. The selection criteria were
chosen after detailed studies of track and
vertex reconstruction optimizing for high
eficiency and purity. Cuts on track quality,
primary vertex incompatibility, primary and

secondary vertex separation, backpointing of
the momentum of the mother particle were
imposed among other conditions to clean

the candidates [3]. The used decay channels
for K°, A and E- are the following: K® —>m*r,

A—>pm and E—Am, respectively (Fig. 1).

Triggering: A detailed description of the CMS detector can be found in [4]. The
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Fig. 1: The n*n, pm(+c.c) and An (+c.c.) invariant mass for the data at c.m. energy of 7 TeV. The numbers in the legend report only the sta-
tistical error. The mass fits: a) K° : sum of a double Gaussian for the signal and a second-order polynomial function for the background; b) A:
, where g=m A—(mp+mn), for the combinatorial background; c) Z: a single

Gaussian function for the signal, and an exponential of the form Ae®, with g=m_—(m,+m ), for the combinatorial background.

with PYTHIA 8 (K° and A) and PYTHIA 6 with the D6T tune (£7) were used. The

non-prompt A production was increased by a factor of two in the MC, in order to

match the observed A and = yields in the data.
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Fig. 3: Corrected yields of K°,, A, and £~ per NSD event as a function of y for the data and three PYTHIA Monte Carlo samples.
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Fig. 4: Corrected yields of K°, A, and E~ per NSD event as a function of p, for the data. The fits with the Tsallis function are also shown.
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Fig. 2: Total reconstruction efficiency as a function of |y| and p,. for K°;, A, and &~ produced

promptly in the range |y| < 2. The E- efficiency has been multiplied by two for clarity.
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Systematical uncertainties and checks: The systematic uncertainties can be divided in three categories: largely uncorrelated errors affecting the shape of the
p, and y distributions, correlated errors that do not affect the overall normalization, and correlated overall normalization uncertainties. Various checks were
performed to check the robustness of the analysis, including the use of various MC samples, using a completely different analysis approach with 2D y-p.
binning, larger efliciency but lower purity, different vertex finder, tracking algorithm, beam background rejection and VO finder. At the end we estimated the
systematical erros to be 8.4% for K, 11.0% for A and 14.1% for E" including the uncorrelated, correlated and normalization errors.



