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Nntroduction

Up to 3 new BSM results to be presented at ECFA.
SUSY:
« (Compressed Stop pair production

 Direct stau production
* Direct pair production of a chargino and a neutralino (1L+2bjet)”

Exotics:

e ttbar resonance

 Dijet resonance searches”

e Search for resonant HH to bbbb production”

“results already Public

Results were done with standard approach of using smearing functions.
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Squarks with compressed mass spectra at the hlgh B
luminosity LHC with the ATLAS Detector — TON!

T, production, T = b %) /T=c % /T~ Wb% /T~ t% Status ICHEP 2016
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Background

mainly ttbar+ ttZ (£ to neutrino) T, production, t— b 1'% /T—c%, /T=>Wb%, /T~ t% Status: ICHEP 2016
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 Stop System:
2 most energetic b-tag jets.
* ISR-System: 7100 120 140 160
All the other |ets. m, [GeV]
P cut of the leading jet at 300 GeV
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Discovery Exclusion
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Discovery significance and exclusion upper limits are quoted assuming 30% background uncertainty
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Prospects for a search for direct stau production in events with at

least two hadronic taus and missing transverse momentum at the
high luminosity LHC with the ATLAS Detector e\

Considering 2 models: -
1. stau partners of the left-handed tau Iepton
2. stau partners of the right-handed tau lepton

-
p ~ : Both cases assume stau decays with 100% BR to the SM tau
T . X1 leptons and the LSP.
\;‘ ~ 0 Signature:
P t e 2 Hadronically decaying taus
e Small additional jet activity
-

* Large Missing Transverse Energy

Background:
W+jets and ttbar
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SM process Event yields

W+jets 1.91 £0.19

i 0.97 +0.23

Z+jets 0.009 + 0.009

diboson 0.03 £0.02

SM total 2.9+0.3

m(%) = 100 GeV, m(X}) = 0 GeV 19.1+0.9

m(%) = 300 GeV, m(X}) = 0 GeV 31.6 + 0.4

m(%) = 500 GeV, m(X}) = 0 GeV 14.21 £0.11
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Search for dlrect palr produchon of a chargino and a neutrahno

decaymg via a W boson and the hghtest nggs bcson

Final state with 1/ and 2b-|et
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Dominant background:
ttbar, single top, W+jets and itv

5 6 MVA discovery (3000 fb™', <u>=140)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/UPGRADE/CERN-LHCC-2015-020
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/UPGRADE/CERN-LHCC-2015-020

Prospects for a ttbar resonances search at HL-LHC|
~. A Analysis performed in the
e semi-leptonic decay channel

Benchmark signal model: | |
Exactly one lepton in the final state.

- |
BSM model that predicts a heavy Z' boson "~ b-jet (anti-kr R=0.4)
that decays to tthar
I Two selection based on the top decay properties:
 Boosted selection:
Using large-jet
W+ topnad Mass is reconstructed from the large |et,

topiep from Wiep + highest py jet.

@y
<

* Resolved selection:
Did not pass the boosted selection and have

> 4 jet (anti-kt R=0.4)
chi2 algorithm to identify
' tophad Mmass and topiep Mass
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/’ Sensitivity

m. Boosted Electron Channel
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'Search for resonant HH to bbbb production|
. Large Jet: anti-Kt R=1.0

« TJrack Jet: anti-Kt R=0.2. Used as proxy for “track jet” that are b-tagged.
e [rigger Jet anti-Kt R=0.4

The dominant background process originates from multi-jet production.
Sliding mass window region is defined around the resonance mass for each of the signal mass point
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hitp://cds.cern.ch/record/2055248/files/ HCC-G-166.pdf (page 200-203)
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Conclusion

o3 new Upgrade Prospects aiming for ECFA 2016:
enalisation of the Public Documents.

Thank you!

Marco Rimoldi, AEC-LHEP, Universitat Bern



