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o Taus are unstable and decay to leptons or hadrons plus neutrinos
o Reconstruction of exact Higgs system is challenging due to neutrinos
o Analyses presented today use 4 most sensitive final states (out of 6):
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Introduction
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Tau Identification & Backgrounds Modelling

Tau Identification in CMS
e Leptonic decay taus: reconstructed with standard CMS e/u identification
e Hadronic decay taus:
o HPS(hadron plus strips algorithm) identifies charged hadrons and clusters
together e/y from 7° decays into “strips”

o Reject fake taus from jets, e and p using multiclass DNN based algorithm

Backgrounds Modelling
e Events with 2 real taus: largest irreducible bkg. mainly from Z—tt
o Estimated using hybrid-data-driven method: p—<t embedding method
e Events with jet misidentified as T, : second largest irreducible bkg.
o Estimated using data driven method: fake rate method
e All the rest of bkg. estimated from MC
e ~90% of bkg. estimated from data-driven methods

o reduce systematic and statistics uncertainties, have better description of jets
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Measurement of Higgs Cross Section
In the H—7%t Final State
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Higgs STXS in H—tr Higgs Cross Section Measurement

e C(ross section of different production modes was measured with good precision using full Run2 data

e Simplified Template Cross Section (STXS) framework
STXS ggH/VBF framework with merging of gen-level bins measured using 137/fb of 13 TeV data
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Higgs STXS in H—tt Analysis Strategy

e Events are categorized into 3 categories to target the different production modes: 1) 0-jet, 2) VBF, 3) Boosted
e (ategories are further split into sub-categories to target specific STXS bins (Njets, Higgs p, etc.)

e Perform maximum likelihood fits of 2D discriminants to enhance sensitivity
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Higgs STXS in H—1t Inclusive Cross Section Results
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e The measured signal strengths for the inclusive Higgs, ggH, and qqH relative to SM (left)

e All categories are combined and weighted by S/B (right)
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Higgs STXS in H—tt STXS Stagel Cross Section Results

CMS Preliminary  Process-based 137 o™ (13 TeV)
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o Particularly good sensitivity to high Higgs p. or VBF-topology
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Differential XS in H—tt First Measurement of H—1tt Differential Distributions

e The first-ever inclusive and differential fiducial XS measurement using H—1t
e The measurements provides a more model independent way to look at Higgs physics in secondary variables

than the STXS scheme, but integrates over production modes (ggF, VBF, VH, and ttH productions)

e Higgs differential cross section in

o Higgs p
T ]—> sensitive to the perturbative QCD modelling
o Leading jet p.

- —  sensitive to relative contributions of different
jets . . .
Higgs boson production mechanisms

e H-—otris particularly sensitive to events with medium/high Higgs p.. , high Njets, and high jet p._



Differential XS in H—tt Analysis Strategy

e Fiducial region defined similarly to offline selection for each decay channel % § . cus e Sm” T 2018”
® The analysis is categorized based on p_" (* eu left uncategorized) IR R [
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e Regularization(multiplying x to L) is employed to remove statistical fluctuations in the observed distributions
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Differential XS in H—tt

138 fb™' (13 TeV)
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Differential Fiducial XS Results

138 b (13 TeV)
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e The differential analysis shows good agreement with SM expectation
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e Competitive precision w.r.t. other final states at high Higgs p.., high jet multiplicity

SM p-value: 45%
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Conclusions
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Higgs XS in H—tt Conclusions

LHC Run2 opened the door to precision measurements of Higgs cross sections using the H—tt channel

Two complementary approaches used to study Higgs bosons’ properties measuring its cross section

1) The latest results of inclusive cross section and STXS measurement have been presented

+0.12

e Inclusive cross section measured: u=0.85 _ ']

2) The first-ever measurement of inclusive and differential fiducial cross sections have been presented
e Measured value of the fiducial inclusive cross section is 426 + 102 b

e Measured fiducial differential cross sections are particularly precise with respect to other Higgs decay

channels for 120 GeV < Higgs p. < 600 GeV, Njets > 2, and leading jet p. > 120 GeV
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