
July 24th, 2019

Marc Antoine Osherson
on behalf of



2

●

○

○

July 24th, 2019



3

●

○

○

● Today: 
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1: http://cds.cern.ch/record/2674921?ln=en & http://cds.cern.ch/record/2667276?ln=en
2: http://cds.cern.ch/record/2667271?ln=en

July 24th, 2019

ImageTop

http://cds.cern.ch/record/2674921?ln=en
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Trigger:
ET > 25 GeV

10.1016/0370-2693(88)91843-6

http://cds.cern.ch/record/2682120?ln=en

Trigger:
ET > 1050 GeV

UA1

● Obvious signal to look for at a collider: 
Z’ → qq

○ Many applicable new physics models.
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https://doi.org/10.1016/0370-2693(88)91843-6
http://cds.cern.ch/record/2682120?ln=en
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New physics?
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10.1140/epjc/s10052-017-5192-z

10.1007/JH
EP12(2016)153

ISR
photon or jet
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https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-017-5192-z
https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1007%2FJHEP12%25282016%2529153&v=1f4825f3


10.1007/JH
EP05(2016)156
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https://doi.org/10.1007/JHEP05(2016)156
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● We can create a custom variable, N2DDT, specific to our 
analysis which is decorrelated from the mass:

N2
DDT = N2 - X(m)

X = linear (m)
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● We can create a custom variable, N2DDT, specific to our 
analysis which is decorrelated from the kinematic variables:

N2
DDT = N2 - X(pT, ρ)
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pT

P/F

pT

P/F
IDEAL REALISTIC
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● The background estimate is now simple (in theory):
● Shape and normalization for events passing N2

DDT cut is exactly related to the 
distribution of events failing that cut

● Unless our original function X needs some correction
○ Can allow the pass-fail ratio to float as a functional in a simultaneous fit:

ρ ρ
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Jet (> 500 GeV)
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● Analysis with ISR 
jet first to set limits 
down to 50 GeV

● W/Z as standard 
candle

● Good performance of 
simultaneous fit!

● But… how to go 
lower?
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525 < pT < 575 575 < pT < 625

625 < pT < 700 700 < pT < 800



Photon (> 200 GeV)
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● Single photon trigger has 
much lower threshold than 
hadronic counterpart!

● Allows us to lower Z’ pT 
threshold to 200 GeV

● First limits to reach 10 GeV in 
Z’ mass!
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Not uncommon enough?
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https://doi.org/10.1016/j.physletb.2015.03.017
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Kinematically unobtainable if 
isolated photon is required!
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https://doi.org/10.1016/j.physletb.2015.03.017
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photon-like not photon-like
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photon-like not photon-like
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Rare in QCD: ~0.5% rate
> 80% of signal survives
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fγ = 
pT(           )

pT(                  )

●

●

○ photon-subjet 
fraction:
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One issue:
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●

https://doi.org/10.1016/j.physletb.2015.03.017

Large extension in covered phase-space! New 
“unobtainable” range due to subjets merging
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https://doi.org/10.1016/j.physletb.2015.03.017
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In summary:
●
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● Bottleneck: validation of these 
substructures in real data. New 
ideas needed!
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