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After the Higgs boson discovery
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Higgs into taus
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ν-lν+l→WW

qq-l+l→ZZ

νν-l+l→ZZ
-l+l-l+l→ZZ direct measure of couplings to fermions
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ττ channel - the most 
sensitive to MSSM Higgs 
bosons at large tanβ
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high signal yield 
(~6,3% BR in SM)

important channel in
some BSM scenarios

WhyH→ττ?

arxiv.org/pdf/1408.0798v2.pdfC
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Analysis
Large background:

  need to distinguish Z↦ττ and H↦ττ mass peak

     likelihood method to estimate full mττ

  data-driven bkg. estimates where possible

     embedding for Z (see: tomorrow A. Kowalewska's talk) 

     norm. factors for W+jets from control region

  increase S/B ratio by categorization

     jet multiplicity and lepton pT driven

  need good τ ID and MET RECO performace

     tau is the only lepton decaying hadronically
     many factors to consider:
        jets RECO, energy scale, 
        pileup, decay modes, ... 
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Background processes grow 
generally slower with E 
then signals (ggH, VBF)

π- or K-



1. Reconstruct π0 from observed γ,e± 
within a fixed-size (Run I) window 

2. Calculate m(π- +strip)

5. Run II: 
dynamically change 
the strip size as a 
function of pT(e)
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HPS → Dynamic strip reco
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Signal cone

Isolation 
cone3. Require isolation to  

separate taus from 
QCD jets
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4. low-pT electron 
can easly go outside 
strip ⇒ iso cut fails

HPS - "Hadron Plus Strip"
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inefficiencies

New decay 
mode finding:

DY 3-4% eff. gain

Run I: channel dependent RECO

Run II:

im
proved  

ID

New boosted 
τh-ID algorithm:
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Run II Tau ID 



particles inside cone 
from hard scattering

gammas 
inside cone

corr. pileup 
energy deposits

Cut-based isolation:

MVA isolation variables: PT and η of tau, cut-based variables 
separately, decay mode, IP, 3D IP, SIP, tau flying length.

40-50% jet→τ fake rate reduction wrt. 
cut-based isolation and preserving eff.

Cut-based ID

MVA based ID
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CMS MVA Tau ID Performance
RUN II

RUN I

Z boson Z'(2.5TeV)



      Run II brings a beneficial 
increase in the cross sections for 
the signal processes, which rise 
faster than the backgrounds     

    Preparatory work for reaching 
the 5σ ''goal'' with the first fb-1 
of Run II data is ongoing
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Conclusions: From Run I to Run II

      The CMS H → ττ search 
performed greatly during Run I
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Run I

http://arxiv.org/pdf/1412.8662.pdf


