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- The space of New Physics searches is vast

* Nevertheless, | assume most everyone is familiar with the gist of
the LHC program (SUSY, resonances, vector-like quarks, etc.)

- | will focus on the (less obvious) gaps/holes in the existing
program
- Concentrate on topologies rather than models

- Hopefully, we can use this to as a baseline to discuss whether or
not certain signatures have been covered, and identify and
motivate new searches
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« Search in exclusive bins of
Nuets, HT, and missing Hr

CMS, L=19.5fb", \s=8TeV
3= Ny, =<5, H >500 GeV, if; >200 GeV
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MULTIJETS WITHOUT MET

» Search inclusively for in St (=Ht+Lt+MET) distribution
 count all objects with pr>50 GeV
» scale St from low multiplicity to project into high multiplicity

- ongoing effort to lower St range by reducing pr thresholds
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PHOTONS + MET OR JETS
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1y (p1>80 GeV) + =2 jets + MET>100 GeV

2V (pt>40 GeV, 25 GeV) + =1 jet +
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SAME-SIGN DILEPTON BACKGROUNDS

» Two same-sign leptons and =2 jets
* low pt selection: lepton pt>10 GeV, H>250 GeV

* high pr selection: lepton pt>20 GeV, H>80 GeV

- dominant background uncertainty from “non-prompt” rate and
rare background rate (both assessed at 50%!)
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MULTILEPTON SEARCHES

— _ .

« Search for anomalous multilepton
production establishes paradigm of . o
“high resolution” searches at CMS
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- Emphasized binning rather than
cutting on events with =3 leptons
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RESONANCES
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data-fit

Events /(100 GeV)

AND EVEN MORE RESONANCES!
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PAIR-PRODUCED RESONANCES

“inclusive T [B2G-12-015]
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DATA SCOUTING
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» Novel trigger, DAQ, and analysis strategy to search below 1
TeV

- Low jet-trigger thresholds means high event rate (~KHz)
 Store reduced data format (i.e. jets reconstructed at trigger level)
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DATA PARKING

* In 2012 we parked” an addltlonal 300 Hz of data and
waited until 2013 to process the datasets
- Quad jet triggers, inclusive VBF, low-pT monophoton triggers, etc.
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Long-Lived Searches
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DISPLACED LEPTONS

Search for two dlsplaced |solated Ieptons (e+e or uty)
originating from a common vertex

» trigger on “photons” or “L.2 muon tracks” and match tracks to
these objects

« avoids dO bias of dedicated electron/muon reconstruction
 achieve sub-mm sensitivity
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« Massive long-lived particles can decay to jets
- Split SUSY, RPV SUSY, Gauge Mediated SUSY, Hidden Valley models, etc.

« Search for events with dijets from a common, displaced vertex

- Trigger on events with Hr>300 GeV and =2 jets with small fraction of
prompt tracks

- Offline: form multivariate discriminant based on vertex track multiplicity,
fraction of tracks with positive dO, and variables from a dedicated track
clustering algorithm
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CONCLUSIONS
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» Searches for new physics is covering a very large space

- Still, gaps remain, even as we are trying to close them

- often driven by trigger constraints, or sometimes lack of time, or
even lack of imagination

 Electro-weak scale physics will only get more difficult as we
increase the sqrt(s)

« Should be thinking now about trigger strategies, etc.

« Questions, comments...?
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