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The ATLAS SUSY Group B

Organized by production + decay:

iInclusive squarks and gluinos OL, 1L, Z+MET, etc.

3rd generation stop, sbottom, stau + OL, 1L, 2L

Ccross-section

electroweak neutralinos, charginos

RPV/LL little or no MET and/or long lived

https://twiki.cern.ch/twiki/bin/view/ (see summary papers
AtlasPublic/SupersymmetryPublicResults for overview!)
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Run 1 Legacy (cont.) .
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Dedicated re-interpretation of all simplibed model searches with
the pMSSM (with Tom); good coverage by channel searches!

Fraction of Models Excluded
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Excesses

5

The data are (tooE ?) consistent with the
background; a few excesses, but nothing convincing.
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Early 13 TeV TR

3.2/fb of 13 TeV Is already pushing out the limits beyond Run 1!
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m[primary SUSY particle] Limit: CLs < 0.05 (not exactly 95% conbdence)



A Brief Aside: Simulation

(Amazingly, ) both ATLAS and CMS use
the ~same simulation setup in Run II.

MG5 aMC + Pythia 8 (+EvtGen for ATLAS)
with up to 2 extra partons from the ME

MadGraph only produces the brst SUSY
particle - decays are all handled by Pythia

We may need to improve this for high acceptance and ISR
selections (thinking about this w/ M. Kraemer since the last Jamboree)

more detalls:

B.N., SUSY MC @ ATLAS-CMS MC Generators Workshop



https://indico.cern.ch/event/454993/contributions/1953118/attachments/1210104/1764733/SUSY_ATLASCMS.pdf

No time for all searches: will instead focus on one

Direct stop pair production Signature: ttbar + MET
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In addition to being an important bnal state to search for, it is also
experimentally challenging (i.e. fun): diverse backgrounds with many
components = amenable to innovative strategies!



There are many models with ttbar+MET

For the early 2015 data, not enough data for a
big jump In (direct) stop sensitivity

Consider in addition gluino mediated models that are
not covered by the usual Gtt search.



There are many models with ttbar+MET o
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More sensitive than inclusive searches
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http://arxiv.org/abs/1505.00994

Analysis Technigue(s)
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(stolen from CMS, 1308.1586.
Our version is not public)


http://arxiv.org/abs/1308.1586
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(a few of the) Innovations since Run 1
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re-clustered jet mass for the
ability to optimize the radius
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combine mt2 with tau ID to
make a powerful tau veto
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Single top, Wit(+b)

Not well-constrained in data (just observed!), can pass top
tagging, non-trivial interference with ttbar.
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Single top, Wit(+b)
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Single top, Wit(+b)

Arbitrary Normalization
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Aside

DR versus DS ~
100%: can we turn
the WICR Into a
measurement?

I
(A: seems like
yesE)

Working toward WWbb
+ PS (what Is the status
with Sherpa?)



tt+Z(->invisible)

At high MET, tt+Z(->Invisible) i1s a dominant background.
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tt+Z(->invisible) -,
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At low pT, phase space + FSR radiation
differences, at high p T, polarization
differences. Use a k-factor ratio of 1.



tt+Z(->invisible)
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Validation
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The brst 2015 analyses have pioneered new techniques and
pushed out the limits in the statistically limited regime.

We will continue to push In this direction with
more data (~10/fb for ICHEP) in the near future.

The next move Is to Pll in gaps, taking advantage
of shape bts, ISR-selections, and VBF topologies.

(systematics-limited regime)



(600 GeV large R jet with m jet ~180 GeV and MET ~ 500 GeV)
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Backup
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