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The discovery of neutrino flavour oscillations implies non-null masses for neutrinos.

Explanation for mass of neutrinos requires an extensmn of the orlgmally formulated Standard Model
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Fig.1 Branching ratios of the charged components.
Continuous lines for decay into Z, dashed into W, dotdashed
into H2!, It is the same for the neutral component.

.

Type-III SeeSawlll meohamsm extends the SM mtroducmg

two heavy Dirac charged leptons and a heavy Majorana

neutral lepton, that couple to electroweak gauge bosons and | 1

generate neutrino masses through Yukawa couplings to the ¢j
nggs boson and neutrmos |

Final states include:

® 2 leptons with opposite- (OS) or

same-sign (SS)
® 2 neutrinos providing large

E;""” missing transverse energy

o 2 jets
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Fig.2 Final state with OS leptons
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Analysis strategy

To perform this search, different analysis regions!3! are

OS (Tt =eTe ey, u u) SS ({*6* = e*e*, e* u*, u* u™)
defined: Top CR mj; VR SR Diboson CR mji VR SR
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T °"/min —
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Fig.3 Distributions of Hr + Ermissin SS (left) and OS (right) SRs for the

electron-muon channel.

(non-prompt leptons), jets reconstructed as leptons and

photon converting into electron-positron pair
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Main contribution to uncertainties:
Experimental: object calibration and efficiencies

Luminosity: 2% for ATLAS measurements in Run-2

Theory: QCD scales, PDF choice, parton shower parameters, ag uncertainties

Fakes: data-driven background modelling
Normalisation fit: fitted tt and diboson contribution

N
Ol

35
30
25
20
15
10

Relative Uncertainty [%]

—— ATLAS Preliminary
Vs=13TeV, 139 fb"

Total uncertainty
(correlated)

I+ + I+
-EP +|j‘ +
[0}
Top CR

I I I I I I
Uncorrelated:
—— MC Stat. uncertainty
= = Data Stat. uncertainty
------- Experimental
- - Misidentified leptons
=+ Luminosity
- .. = Theory
- .. Normalisation

| | [ =
= Fig.5 Relative
|._ﬂ_
= uncertainties in the total
=  background yield
E

estimation after fit.

+
+ +C|D +Ij_ -IE|D +q|_) +|j,
m. VR

u
T

Signal regions

Total cross-section [fb]

All the six SRs are combined in the fit.

No excess with respect the SM is found.
Then, a lower limit on the heavy lepton
mass at 95% of Conﬁdence Level is set:

’,ﬁ Observed 7 90 GeV f

| Expected: 820 GeV
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Fig.6 Heavy lepton mass exclusion limit.




