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Sensitivity to X H X ττ  Production and Partial Widths
Signal and background processes

Background processes are normalized to NLO cross 
sections for all processes except tt+2 jets and W+6 jets, 
for which we use LO cross sections from ALPGEN.  

Signal cross sections are normalized to NLO calculations 
with branching ratios determined by HDECAY.  

Events are generated with Sherpa and detector response 
modelled with DELPHES.  Tau identification is modelled 
assuming the performance achieved with 7 TeV data.

Extracting couplings from X H X ττ
Prospects for Higgs couplings to tau leptons have been studied for 
vector-boson fusion production.  At higher luminosity the associated 
production processes (WH, ZH, ttH) probe additional couplings.

We have performed a study of these processes assuming 100 fb-1 

of 14 TeV pp collision data and show that the following ratios can be 
measured with improved precision:

Γ(HWW) / Γ(HZZ)
Γ(Htt) / Γ(HWW)
Γ(Hbb) / Γ(Hττ)

Expected uncertainties 

 

ZH production

Latest search results
A resonance has been observed with a mass of ~125 GeV.  In 
the observed final states the resonance is consistent with the 
predicted Higgs boson of the SM.  Measurements of additional 
channels are needed to determine if it is indeed the Higgs boson.

Previous coupling studies
A Higgs boson with a mass of 125 GeV can be measured in many 
production and decay channels.  This has been studied extensively.  

WH production

● The top-quark and WZ backgrounds 
are lowest in the final state with one 
hadronically decaying tau (τ

h
) and 

one leptonically decaying tau (τ
l
).

● Kinematic selection reduces the 
dominant top-quark and Z+jet 
backgrounds.

● The signal yield is extracted from a 
fit to the visible mass distribution. 

Introduction

Lafaye et al. JHEP0908, 009 (2009)

● ZH production is one of the most 
promising channels at high 
luminosity.  The final state of two 
electrons or muons and two tau 
leptons has high purity and can be 
separated from ZZ production using 
the ditau mass.  

● The signal is extracted by fitting the 
collinear mass distribution.  The 
calculation assumes the tau decay 
products are collinear, a good 
approximation given the large boost 
of the tau leptons. 

● We select top-quark pairs using their  
semileptonic decays.  The background to 
the τ

h
 τ

l
 channel is  dominated by tt+jets 

and tt+Z.  

ttH production

● From the likelihood fits to the mass 
distributions, including an assumed 10% 
background normalization uncertainty, we 
obtain the following relative uncertainties 
on cross section times branching ratios  

● We select top-quark pairs using their  
semileptonic decays.  The background to 
the τ

h
 τ

l
 channel is  dominated by tt+jets 

and tt+Z.  

● The uncertainty on the partial-width ratio 
Γ

V
/Γ

t
 is extracted using only these 

channels.  Combining with equivalent 
channels with decays to b-quarks provides 
access to the partial width ratio Γ

t
/Γ

b
.

●  We have also investigated the sensitivity 
for the case where tau identification is 28% 
efficient for the same jet rejection rate:
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