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Introduction

The production of pairs of oppositely-charged tau leptons are

studied in pp collisions at the LHC at a center-of-mass en-

ergy of 7 TeV are presented, based on a data sample corre-

sponding to an integrated luminosity of 36 pb−1
. Events are

selected in a combination of different ττ final states includ-

ing µτhad, eτhad, eµ, and µµ. The Z to tau tau cross section

is measured. The mass spectrum observed in data is used

to derive upper bounds on the production cross section times

branching ratio to tau pairs as a function of the Higgs boson

mass in the Minimal Supersymmetric Extension of the Stan-

dard Model (MSSM).

Identification of Hadronic τ Decays
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-1=7 TeV, 36 pbsCMS Preliminary 2010, High performance of τ iden-

tification (ID) in CMS is

achieved using the hadron

plus strips algorithm (HPS).

HPS reconstructs the indi-

vidual resonances of the τhad

decays. The jet fake rate

for HPS observed with CMS

data is shown to be approx-

imately 1% while achieving

an efficiency of 50%, which

is demonstrated in the figure

to the left [1].

Event Selection
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Lepton Kinematics

Agreement of the lepton kinematic variables is observed comparing data to an appropriate mix of signal and background MC, which is demonstrated

in the plots below with transverse momentum of the individual leptons: τhad (left), µ (middle), e (right)

Fit Method

A simultaneous fit was performed us-

ing shape information. The shapes for

the QCD and Z → ll backgrounds are

extracted from data, while MC sim-

ulation was used for the other back-

ground contributions. The event yield

for all background sources was al-

lowed to float in the fit within their

uncertainties. The fit result was then

used to constrain the Z → ττ signal

contribution allowing us to derive an

upper limit on the Higgs production

cross section.

Mass Distributions

Invariant mass of the ττ system is plotted using a novel method that uses a likelihood technique taking into

account the tau decay phase space and probability density in order to reconstruct the full mass. The results

can be seen below in the µτhad(left) and eτhad(right) final states.

Event Display

An event display for a typical ττ event. The event shown is in the µτhad final state with the τhad decaying

through a ρ−
to a π−

and a π0
.

φ → ττ 95 % C.L. Upper Limits

For φ → ττ a fit used the µτhad, eτhad, and eµ channels. An upper limit on

the cross section times branching ratio was obtained using Bayesian limits. These

results, translated into the MSSM parameter space allows us to exclude a region

reaching as low as tan(β) = 23 at MA = 130 GeV [2].

The expected and

observed 95 % C.L.

upper limits on

σφ × Bττ as a

function of MA

(right). The

expected is

displayed in bands

for one and two

standard deviations

from the median

respectively.
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Region in the

parameter space of

tan(β) vs. MA

excluded at the 95

% C.L. in the

context of the

MSSM mmax
h

scenario (left). For

comparison the

excluded regions

from LEP and the

Tevatron

experiments.
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