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Rather than having a top-down model 
driven approach, let us try a bottom-

up signature driven approach: 

Novel Topologies!



Rather than having a top-down model 
driven approach, let us try a bottom-

up signature driven approach: 

Novel Topologies! 

Events we typically do not look at!



Principle of Social Distancing 
(in object reconstruction)

Objects reconstructed independently … double counting or 
mis-reconstructed object … overlap removal!



Boosted Heavy Neutrino 
Search
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In ATLAS electron reconstruction assumed no nearby real jet, and applies 
implicit isolation requirement. That reduces signal efficiency, and the 

presence of such a jet affects the electron performance numbers

Electron in a jet!

Phys. Lett. B 798 (2019) 134942



Boosted Heavy Neutrino 
Search
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Boosted Heavy Neutrino 
Search
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From the resolved analysis

Phys. Lett. B 798 (2019) 134942



DarkQCD/Strongly 
Interacting Dark Sector

• A simple replica of 
standard QCD! 

• Hadronisation in hidden 
sector, off-diagonal dark 
hadrons, invisible and 
stable while diagonal ones 
can decay back to SM 
quarks. 

• The fraction decaying back 
to SM determines if we get 
a visible, invisible or semi-
visible jet!

Not a 
model, 

more like a 
Topology- 
generator







ATLAS SVJ Search
Results in jets interpersed with 
dark hadrons, with missing 
transverse momentum 
direction aligned  with one of 
the SVJs in leading order. Not 
so for events with extra jets 
and large boost. 

Events with two central jets, MET trigger, leading jet pT > 250 GeV, HT > 600 
GeV, MET 600 > GeV, jet closest to MET with 𝞓Φ<2 

Define: SR (muon veto), and three CRs, 1L, 1L1B, 2L (with muons and b-
tagged jets)

      
    U

nique collider to
pology - m

ostly overlooked in searches!

Phys. Lett. B 848 (2024) 138324

https://www.sciencedirect.com/science/article/pii/S0370269323006585?via=ihub


Results

Excellent agreement between data and background 
prediction: HT and MET

Phys. Lett. B 848 (2024) 138324

https://www.sciencedirect.com/science/article/pii/S0370269323006585?via=ihub


Results

Limits on mediator 
mass separately 
for each Rinv 

Data yield in SR, 
proxy for model 
independent limit 
with this SR 
selections: 17388

Phys. Lett. B 848 (2024) 138324

https://www.sciencedirect.com/science/article/pii/S0370269323006585?via=ihub


Lepton Jet from Dark Photon

Chimera scenario,  
two BSM particles!

SciPost Phys. 13, 018 (2022)



Lepton Jet from Dark Photon

Chimera scenario,  
two BSM particles!
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SciPost Phys. 13, 018 (2022)



Lepton Jet from Dark Photon
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Reconstruct the 
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and lepton jet 

Major 
background 
multi jet in 
hadronic 
channel

SciPost Phys. 13, 018 (2022)

      
      

      
    A

TLAS search in exotics/LUP ongoing …



• Novel signatures are fun, specially 
when we have very little guidance 
from theory ;-) 

• Unless we search for them, can’t really 
rule them out, can we?

Summary


