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But, first the briefing!
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What We Searched for?
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SVJ in 
t-channel 

production  
mode 

Signal simulation  
Making use of 

Pythia8 HV 
module



The topology and the challenges 
for SVJ
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Same fraction 
of dark hadrons 

In each jet 

Why any MET?
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The topology and the challenges
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A real event will 
look like this! 

Quantum 
fluctuations, and 

boost by extra 
jets 

Therefore MET

arXiv:2305.18037
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Signal Samples: into the 
Hidden Valley

• Simplest possible 
implementation to give a 
search-able experimental 
signature. 

• Single dark QCD flavour, 
one loop running of dark 
QCD coupling, 
confinement scale of 6.5 
GeV,  coupling between 
dark and SM sector 
taken to be unity.
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… into the hidden valley!



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)

arXiv:2305.18037

Usually signs of detector noise, so discarded in analyses
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Two sensitive 
observables:

Used to 
Form a  
9-bin grid, 
with yields in 
each bin 
treated as 
observables:

Partially data-driven method, 
simultaneously fit SR and three 
CRs to obtain scale factors for 
each bg process:

Multijet 
reweighed in 
using a 
dedicated VR 
given by MET 
within 250 to 
300 GeV, then 
fitted

Absence of signal, good 
postfit agreement :(

arXiv:2305.18037
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Results
arXiv:2305.18037

Excellent agreement between data and background prediction: 
HT and MET



Results
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Excellent agreement between data and background prediction: 
PTbalance and max-min ɸ
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Results
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Excellent agreement 
between data and 
background prediction. 

Limits on mediator 
mass separately for 
each Rinv 

Data yield in SR, proxy 
for model independent 
limit with this SR 
selections: 17388
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Results
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For mediator 
mass of 2.5 TeV 
or higher can also 
express the limits 
in terms of the q-
qd-ɸ vertex 
coupling strength 
λ, with the XS 
scaling as λ4 

 arXiv:2305.18037

https://cds.cern.ch/record/2815284?ln=en


Summary
• Novel signatures are fun! 

• Perhaps we need more a bottom up/
signature driven approach than a top 
down/model driven approach? 

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

Discussion points 
For the WS  

highlighted!


