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Introduction

The most important productions in the LHC at 13 TeV for the Higgs boson are
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® new possible physics signatures — Lepton Flavour Violation (LFV)
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HTT analysis

The analysis of the Higgs boson decaying into a pair of T-leptons focuses on the measurement of the total
cross-section and the measurement of the cross-section per individual channel using 36 b of data.

o _rr =0g - BR(H — 77)

The T-lepton has two different decay modes: Tje, Or Thad .

All combinations of leptonic (T—£vv with £= e, u) and hadronic tau decays (T—had+v) are considered
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http://cdsweb.cern.ch/record/2621794/files/ATLAS-CONF-2018-021.pdf
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Results

Three different fits have been done to measure the H — 77 cross-section in different ways.

Firstly, the total cross section is measured with a4.4c for Run 2 (6.40 combining the results with Run 1)
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The signal strength obtained is: Run 1 results:
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LFV search

The lepton flavour violation searches are focused to find and excess over the background expectation:

% comwmonly MUE channel
o H — ur i My work was based on the legtonic decay of
K  EMU chanwel the tav, but the hadvonic decay is also
® H—er \f' commen cotnn ConSideved
The bounds on the LFV couplings were all indirect M-

e (Limitonthe ¥z by null evidence of ;, — ey decay, BR(H — ep) < 10°®

e However, Y7z and Y7, "are much less'stringent allowing an upper limit on the BR(H — {7) < O(1%)
found in previous ATLAS and CMS searches

Both searches model independent
The H— TT process is a background that we consider.
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Analysis categories

The events can enter in two different signal regions, after passing a preselection:
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MVA

To improve the sensitivity in the signal regions,'a MultiVariate Analysis (MVA) is used to separate further the
signal-like events from the background-like events using Boosted Decision Trees (BDTs).

e Two BDTs have been trained, one for each SR

Simulated events are

splitted into B0% of training.

and 20% of testing
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Results

The best fit values of the LFV decay branching

ratios of the Higgs boson are
BR(H — Te) = 0.1570-13%
BR(H — tu) = —0.22 £ 0.19%
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Results are compatible with zero, >
hence upper limits are set:

CLg = Ps+B 102

l —ppB
The Yukawa couplings are related
with the branching fractions: 1073
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‘/|Y[T| + |YT[| = my 1 —B(H - -(."ZT) FH(SM).
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Yukawa coupling to leptons

Up-to-date results:
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Conclusions

One direct'search (LFV analysis ) and one measurement (H— TT cross-section) of the Yukawa coupling to
leptons have been described.

The searches exploit the most relevant production modes of the Higgs boson (ggF and VBF) optimizing two
categories

For the H— TT analysis, the total cross-section has been computed as well as the cross-section per Higgs
production mode (ggF and VBF)

The H— TT results are in agreement with the standard model predictions, with a combined significance of
Run 1 and 36 fb! of Run 2 of 6.4 standard deviations that constitutes an observation of this process by
ATLAS.

For the LFV search, multivariate analysis method has been used to improve the sensitivity in the signal
regions.

Despite the lack of LFV observations, strong upper limits have been obtained compared with the previous
ATLAS values.
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