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SELECTIONS

BACKGROUND COMPOSITION

TAU RECONSTRCUTION

FINAL STATES AND ANALYSIS CATEGORIES

• Possible di-tau final states, 𝑒𝜇, 𝑒𝜏ℎ, 𝜇𝜏ℎ, 𝜏ℎ𝜏ℎ
• Analysis is split into categories targeted at 

different Higgs production scenarios
• 0-Jet Category: Targets gluon fusion events
• VBF Category: Events with two jets present, 

high jet invariant mass, and high di-tau 𝑝𝑡
• Boosted Category: This category catches 

events that do not meet the previous two 
categories. Namely, one jet or events with 
jets failing VBF categorizationPossible 𝐻 → 𝜏𝜏 final states

𝜏 denotes hadronic tau 𝜏h
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𝑄𝐶𝐷

Channel Trigger 𝒑𝒕(𝑮𝒆𝑽) 𝜼 Isolation

𝜏ℎ𝜏ℎ 𝜏ℎ 35
&𝜏ℎ(35)

𝑝𝑡
𝜏ℎ > 50 &40 𝜂𝜏ℎ < 2.1 𝑀𝑉𝐴 𝜏ℎ 𝐼𝐷

𝜇𝜏ℎ 𝜇 22

𝜇 19 &𝜏ℎ(21)

𝑝𝑡
𝜇
> 23

𝑝𝑡
𝜏ℎ > 30

𝑝𝑡
𝜇
> 23

𝑝𝑡
𝜏ℎ > 30

𝜂𝜇 < 2.1
𝜂𝜏ℎ < 2.3

𝜂𝜇 < 2.1
𝜂𝜏ℎ < 2.3

𝑀𝑉𝐴 𝜏ℎ 𝐼𝐷
𝐼𝜇 < 0.15

𝑀𝑉𝐴 𝜏ℎ 𝐼𝐷
𝐼𝜇 < 0.15

𝑒𝜏ℎ 𝑒(25) 𝑝𝑡
𝑒 > 26

𝑝𝑡
𝜏ℎ > 30

𝜂𝑒 < 2.1
𝜂𝜏ℎ < 2.3

𝑀𝑉𝐴 𝜏ℎ 𝐼𝐷
𝐼𝑒 < 0.1

𝑒𝜇 𝑒 12 &𝜇(23)

𝑒 12 &𝜇(23)

𝑝𝑡
𝑒 > 26

𝑝𝑡
𝜇
> 23

𝑝𝑡
𝑒 > 26

𝑝𝑡
𝜇
> 23

𝜂𝑒 < 2.5
𝜂𝜇 < 2.4

𝜂𝑒 < 2.5
𝜂𝜇 < 2.4

𝐼𝑒 < 0.15
𝐼𝜇 < 0.2

𝐼𝑒 < 0.15
𝐼𝜇 < 0.2

MAIN PRODUCTION MECHANISMS

Vector Boson Fusion (VBF,left) , Gluon Gluon Fusion (ggH,right)

• Control Regions are 
used to estimate 
background events in 
the fit model

• Background methods 
are introduced for 
each channel

• QCD in particular, is 
estimated using a 
data driven method 
with four regions 
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SIGNAL EXTRACTION

• Hadron Plus Strips 
(HPS) algorithm is 
used to identify 
𝜏ℎ . Intermediate 
mesons (ρ) and γ
from π0 can be 
identified in the 𝜏ℎ
decay (left)

• 2D variables are plotted against each other based on 
the channel and categorization then unrolled for a final 
significance measurement  

SIGNIFICANCECORRECTIONS

• MVA to ID 𝜏(s) developed with 
different working points (below)

Significant 
Excess 
around 
Higgs mass

• Tau Energy Scale (TES) and Jet 
Energy Corrections are among 
the systematic corrections 
made. TES shifts in 𝑚𝜏ℎ by

Tau-POG[2] (above)

• The signal strength 
of the 2D unrolled 
plots is found with 
the combine 
statistical fitting 
tool (right)

• Significance was 
also measured 
and discovery 
threshold was 
obtained (left)

A measurement of the coupling strength of the Higgs boson to a pair of tau leptons is performed using events recorded in proton-
proton collisions by the CMS experiment at a center-of-mass energy of 13 TeV, corresponding to 35.9 𝑓𝑏−1. The observed 

significance for the decay of the Higgs boson to tau leptons is above the discovery threshold.


