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➔Taus can decay into hadronic states (τ
had

) for ~65% and into purely 

leptonic states (τ
μ
, τ

e
) for the remaining BR.

➔Significant fraction of τ momentum escapes undetected with ν's.

➔Tau decays are characterized by isolated and collimated jets with low 
charged track multiplicity or by isolated leptons.

➔Neutral vector boson Z and the MSSM neutral Higgs have the possibility 
to decay into a tau pair.

➔Four different final states for the Z,Φ ττ decays: → τ
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Tau decays

Z→ττ cross section measurement
and tau ID estimation

Fake-rate from jets / electrons
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Tau ID Efficiency 

The importance of decays of new particles to taus led to the development of innovative tau reconstruction algorithms by 

the CMS collaboration. The performance of tau reconstruction algorithms, their validation by means of the measurement 

of isolated taus from vector boson decays and searches for new physics processes, e.g., MSSM higgs decays to taus, are 

presented. The data collected by CMS during 2010, corresponding to 36 pb-1, have been used.
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Particle Flow 
 The Particle Flow (PF) uses the informations coming from all the sub-detectors to indentify and reconstruct 
all the particles in the event: charged and neutral adrons, photons, electrons, muons.

HPS
➔Neutral pions reconstructed by organizing 

PF e.m. objects in “strips” to take into 
account photon conversion effects.

➔Charged hadrons and strips are combined 
to reconstruct the main decay modes: one-
prong and three-prong taus.

➔The degree of tau isolation defines three 
working points: loose, medium and tight.

TaNC
➔Neutral pions reconstructed starting from 

PF photons.

➔Five different decay modes considered: 
one/three prong taus + π0 (up to two).

➔Five neural networks to decide the decay 
mode of the reconstructed tau.

➔Three working points defined in terms of 
efficiency-fake rate level.  

➔For the jet fake rate three different samples of events
containing at least one jet have been used.

➔Electrons could be misidentified as pions.

➔Electrons are rejected by means of a multivariate discriminator ξ.

➔A “Tag & Probe” technique has been used to estimate electron
 fake rate using electrons coming from a Z→ee sample.

➔Two different working points in terms of ξ have been considered.

➔A background subtraction has been performed.

➔Z→ττ cross section has been measured selecting events 
belonging to τ
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final states.

➔The cross section has been extracted from a 
simultaneous fit of the four channels in which the tau ID 
efficiency is a nuisance parameter.

➔The most precise tau ID efficiency (only HPS) has been 
obtained by performing a fit of the τ

μ
τ

had
/ τ

e
τ

had
 channels, 

where the cross section is fixed to the value measured by 
CMS in the electron and muon channels.

Search for MSSM neutral Higgs bosons

Selections and Control Plots

➔The observed tau-pair mass spectrum 
reveals no evidence for neutral Higgs 
boson production.

➔An upper bound on the product of the 
Higgs boson cross section and tau-pair
branching fraction as a function of m

A
 

has been established.

➔The upper bound on σ x BR, in the mmax

h
 

scenario, exclude a region reaching as 
low as tanβ = 23 at m

A
 = 130 GeV/c2 in 

the tanβ vs m
A
 parameter space .
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➔TaNC and HPS algorithms successfully commissioned with 7 TeV collision data 
collected by CMS in 2010.

➔Both algorithms demonstrated an excellent performance: approximately 50% 
efficiency, while keeping the fake–rate from jets at a level of 1 %.

➔Tau identification efficiency measured with an uncertainty of 24% using a tag & 
probe method in Z ττ μτ→ →

had
 data sample and a precision of 7 % by using a global 

fit to all Z ττ→  decay channels and constraining it to the measured combined Z ee, →
μμ cross section.

➔The measured cross section is compatible both with theoretical expectations and 
previous Z ee, μμ measurements.→

➔The observed tau-pair mass spectrum reveals no evidence for neutral Higgs boson 
production. A 95% C.L. upper limit has been establisched on σ x BR(Φ ττ)→  and a 
previously unexplored region in the tanβ vs m

A
 parameter space has been 

escluded. 

➔ Tau ID efficiency as a function of generated visible tau p
T
 estimated using a simulated Z→ττ sample.
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