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

Novel Topologies!
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Events we typically do not look at!



Principle of Social Distancing
(In object reconstruction)
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Objects reconstructed independently ... double counting or
mis-reconstructed object ... overlap removall
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Boosted Heavy Neutrino
Search

Whr

Electron in a jet!

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
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Boosted Heavy Neutrino
Search
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Significance
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Boosted Heavy Neutrino
Search

100 g 177 L B L L L L L L BN L AL BN
10° Electron channel
10° ®
100
Signal: M_, M ", "
10 [Gev, [BeV] " W
JE—300,3000 Tl ot
----400, 4000 5 3
10" = -e- Data
I S Z+jets fit ;
10°E __BG fit 5
107% & ---- BG uncertainties :

S PRI N I Y Y E N B
o [ E
OE- --------------- Tw-- -- ITI ;
" 500 1000 1500 2000 2500 3000 3500 40’20 4500

,€
m"°'[GeV]

Very small background due to

extreme topology

1000

2000

500

ATLAS
Vs =13 TeV, 80 fb™

Electron channel
— Obs. 95% CL
Exp. 95% CL \
— ODbs. resolved 95% CL
Exp. 10 Band >
Exp. 2 o Band
] Not covered
Excluded _

......... [ - I

3000 400

Complementary strength
From the resolved analysis



DarkQCD/Strongly
Interacting Dark Sector

e A simple replica of Hlfgg :i
standard QCD! o
more like a
e Hadronisation in hidden R R Topology-
sector, off-diagonal dark CTal | conerator

hadrons, invisible and
stable while diagonal ones
can decay back to SM
quarks.

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

shower
& hadronization

decay
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Papers wth SVJ in their title
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ATLAS SVJ Search
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https://www.sciencedirect.com/science/article/pii/S0370269323006585?via=ihub
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Results
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SciPost Phys. 18, 018 (R02R)

| epton Jet from Dark Photon

wT ¢

q Tp

Chimera, scenario, d
two BSM particles!
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| epton Jet from Dark Photon

W T t

T
Chimera, scenario, L
two BSM particles! '
e = W — qq

e -
Lepton-jet
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| epton Jet from Dark Photon
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