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Outline

qThe Timeline

qThe S(152) candidate

qIs it a Triplet?

qVVV excesses

qImpact on e+e-
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The Timeline

2015
Run 1 excesses
Motivating asymm.
Diboson final states 

2016
Simplified di-boson model 
predicting multi-lepton excesses
Eur.Phys.J.C 76 (2016) 10, 580

2017/2018
Multi-lepton anomalies in Run 1
Prediction of mS=150±5 GeV
in association with leptons/jets/MET
J.Phys.G 45 (2018) 11, 115003

2019
Multi-lepton anomalies
verified in Run 2 
 JHEP 10 (2019) 157

2021
First narrow excess at 151.5±1 
GeV with jets/leptons/MET 
reaching 3.9𝛔
Phys.Rev.D 108 (2023) 11, 115031

2025
Narrow excess at 

152±1 GeV with 5.3𝛔
with leptons/jets/MET

2503.16245

Currently, continue to accumulate excesses at 152±1 GeV and 
exploring  Triplet Y=0 leading to triboson excesses
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Current status of the combination, based on the Fischer 
method with 5 n.d.o.f  yields largest global significance of a 
narrow structure beyond the SM at the LHC

S.Battacharya, et al. 2503.16245
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Is the S(152) a part 
of a Triplet?

Motivated by the lack of ZZ signal, where excess is seen in 
𝛾𝛾, Z𝛾 and WW
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JHEP 04 (2025) 003

SM SU(2)L Doublet

BSM Scalar Triplet 
with Y=0, with a VeV

Mixing of the neutral 
sector

Charged and neutral scalars nearly degenerate for low mixing and VeV
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Branching ratio of the 
charged scalar at ~150 GeV 
is dominated by ZW 

At low values of mixing, decay 
to ZZ is suppressed 
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For a scalars of mass ~150 
GeV, produce sufficient VVV, 
(V=W,Z) to generated 
excesses at the LHC
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Predicts the 
emergence of VVV 
signatures with and 
without b-jets.
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Seven out of eight measurements are elevated. 
The most accurate measurements are anomalous 
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https://arxiv.org/abs/2509.07094 First attempt to interpret the excesses in 
VVV production. Here we focus in the 
ttZ+tWZ production.

Triplet interpretation does not seem to contradict 
EW data and existing constraints by charged 
scalar searches. Complete interpretation of all 
VVV excesses is next the next step.

https://arxiv.org/abs/2509.07094
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Event Selection compilation for VVZ measurements 
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ATLAS VVZ (3l)

ATLAS VVZ (5l)

ATLAS VVZ (4l)
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Event Selection for WWW measurement
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ATLAS WWW (SS2l)

ATLAS WWW (3l)
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Impact on e+e- 
Colliders
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https://arxiv.org/abs/2509.14378 

Define three representative 
signal regions. 

More comprehensive study 
to come in the future.

https://arxiv.org/abs/2509.14378
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Implemented a 
DNN based on 
features below

Signal Region 1
≥ 3j+1l
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Implemented a 
DNN based on 
features below

Signal Region 2
≥ 3l+1𝜏!"#
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Signal Region 3
≥ 4j+1𝜏!"#

Analysis designed to 
reconstruct the 
invariant mass of the 
charged scalar

O(1) GeV for 500 fb-1
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C.M.E. 350 GeV



Outlook and Conclusions
qPresence of large narrow excess at 152 GeV in 

the 𝛾𝛾, 𝑍𝛾,𝑊𝑊 channels but absence in 𝑍𝑍 
channel prompts to consider models that alter 
custodial symmetry without violating constraints

qConsider embedding the 152 GeV neutral scalar 
into a Triplet with Y=0, Δ0	

qLeads to prediction of degenerate charged 
scalars, Δ ±  producing VVV excesses at LHC
qExcess of VVV production identified 

qDirect impact on e+e- collisions, with strong 
discovery potential for C.M.E. 350 GeV and mass 
measurement of O(1) GeV for 500 fb-1
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