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Multi-lepton Excesses at the LHC:

Expt. multi-lepton searches:-

Studies that Explains the multi-lepton excesses:-

Data set Reference

Selection

ATLAS Run 1 | ATLASEXOT-2013-16  [41]
ATLAS Run 1 | ATLAS-TOPQ-2015-02 [2]
CMSRun2 | CMS-PAS-HIG-17-005  [42]
CMSRun2 | CMS-TOP-17-018  |43]
CMSRun2 | CMS-PAS-SMP-18-002 [44]
ATLAS Run 2 | ATLAS-EXOT-2016-16 [45)
ATLAS Run 2 | ATLAS-CONE-2018-027 |46
ATLAS Run 2 | ATLAS-CONE-2018-034 [47]
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extended with additional scalars, H and S with mass mH
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Additional Multi-lepton Excesses:

ATLAS 31/41 Analysis: [arXiv: 2107.00404]:-

Region  Particles E,'l‘?iss Z-pairs Other

Signal regions

3¢ 3¢ <50GeV 1 veto event if mp (¢, E™*) < 80 GeV for off-Z ¢
3¢ >50GeV 1 veto event if m (¢, E‘T“iss) < 80 GeV for off-Z ¢
3¢ <50GeV 0 veto event if m(C, E‘T“iss) < 40 GeV for off-flavour £

3¢ >50GeV 0 veto event if m (¢, E‘T“iss) < 40 GeV for oft-flavour ¢
3¢ SRs are divided into miny ranges of 0-200, 200400, 400-600 and >600 GeV.
4¢ 4¢ <50GeV 1 -
4¢ >50GeV 1 -
4¢ - 0 -
4¢ SRs are divided in myy,, ranges of 0-400 and >400 GeV.




ATLAS 31/4l Analysis: [arXiv: 2107.00404]:
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CMS 3l Analysis: [arXiv: 1911.04968]:

Label Nieptons  Nossg Mosse N, Variable and range (GeV) Number of bins
Sy (GeV) 0-400 400-800 >800
20
3L(ee/jujt) OB 3 1 oftiz o  Mosse [127] B3 1B 5
M. [106,356] 10 10 10
20
3L(ee/ ) 1B 3 1 offZ >1 M%%sp [12,77] 13 13 5
M0 [106,356] 10 10 10
Sr(GeV) 0-400  >400
20
4L(ee/pyt) OB >4 >1 offZ 0 M%sosp [12,77] 3 2
M. [106,356] 3 2
St inclusive
20
4L(ee/ ) 1B >4 >1  offZ >1 Mossr  [12,77] 3
M0 [106,356] 3




CMS 3l Analysis: [arXiv: 1911.04968]:
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2HDM+S model
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2HDM+S model
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Conclusion:-

e Anomalies in the multi-lepton final states at the LHC are evident
with respect to the MC samples.

® They appear in the corner of the parameter space of the 2HDM+S
in various final states.

e Here we focus that the additional anomalies present in the
multi-lepton search presented in the ATLAS and CMS analyses
which can also be explained by 2HDM+S.
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