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Outline

Brief re-cap of 2010-11 results (7 TeV)

Next frontier (1): Natural SUSY

Next frontier (2): EWK-ino

Next frontier (3): compressed spectra

A few words about RPV SUSY (also Stealth SUSY)
8 TeV data, first look

Communication of results

Conclusions



SUSY searches at 7 TeV

The initial SUSY program at CMS was designed to be
1. Generic

— Signature based searches not tuned to a particular SUSY model

2. Broad

— Cover many possible signatures.

— Use different methods
* eg: 4 methods/variables for the all hadronic channel (a.;, MHT, MT2, razor)
* Counting as well as shapes

3. Robust

— As “data driven” and MC-less as possible

* eg: standard method of normalizing MC to control region and “extrapolate”
to signal region is used as little as possible
3



Example: E;™ spectrum in single leptons
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Final states we looked at (all with E; ™M)

* Fully hadronic In almost all cases “lepton”
e 1 lepton also means T
* 2leptons
— Same-sign
— Opposite sign, but not Z
—/
* Multileptons Most of these searches have

* 1 photon a version with b-tags
* 2 photons



We find no excess of events over the SM
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SMS
Interpretation

Hadronic / razor CMS
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The next frontier (1): “Natural SUSY”

e CMS & ATLAS searches have excluded light squarks
and gluinosup to~ 1 TeV

* But are generally not as sensitive to 3™ generation
squarks

e Relatively light stops are needed for naturalness
— Gluino cannot be too heavy either

Stop is the flavour du jour at the CERN cafeteria



Looking for natural SUSY

Search for stops and sbottoms in gluino decays
— Because in natural SUSY the gluino cannot be too heavy

— Because if the other squarks are very heavy, then the gluino
will decay into sbottoms and stops with high BR

Search for stop and sbottom pair production
— To close the loophole that the “gluino is too heavy”

Existing “generic” searches can be re-interpreted in this
context

— There is sensitivity!

New targeted searches are being developed for pair
production

— A change of modus operandi at CMS....no real results yet
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Stop from gluino decays




95% exclusion limits forg — tt ’)Zo; m(q)>>m(g)
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Same as previous page, but for sbottoms

95% exclusion limits for § — b b%'; m(g)>>m(g)
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CMS Preliminary, (s=8 TeV, L_ =3.95 fb™
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Stop Pair Production

: 95% exclusion limits fort — t ')20; m(d,q)>>m(t)
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Sbottom pair production (1)

95% exclusion limits for b — b'io; m(g,d)=>m(b)
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Sbottom pair - ; W

production (2) 3
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The next frontier (2): EWK production

High Luminosity = begin to be sensitive to EWK production
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Models with decays into sleptons| Models with decays into W and Z

d
x X2 --.N.,./\g R >~<g _____ 0
i
- o0 .
7 ﬁ'""-Q\/VXl 7 8 "*\;;;‘ %
7
/
* Trilepton + MET final states e 788 +8 + MET

 Same-sign dileptons to increase eff| * 2288 + W/Z>jet-jet + MET
* Four leptons
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Next Frontier (3) : compressed spectra

pp—gd, g— qax’; m(q)>>m(g)
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Compressed spectra...what’s coming

* New analysis techniques under development

e “Parked” triggers
— Lower thresholds on MET and jets
— To be processed at the end of 2012
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What about RPV SUSY?

Not studied in a great deal of detail
Lots of possibilities

However: many of the “exotica” searches are de-facto
sensitive to RPV signatures

— Because they tend to look at high mass scales

— Example: 34 generation leptoquark search interpreted as
stop search in RPV SUSY (EXO-12-002)

Same-sign SUSY dilepton searches are also sensitive
— Because the E;™ssrequirements are quite loose

A systematic characterization is missing
— |Is it even possible?
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An RPV example: gluino—>3 quarks
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Stealth SUSY

Almost degenerate
hidden sector particles,
results in very little E;™'sS

 Two photons and at least 4 jets
* First search of this kind
* Signal is excess of high S;= H; + E,™'S + XP_(y)
* This is a variable that is sensitive to high mass scales .
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8 TeV data

A few searches updated with %

~4fbl @ 8 TeV

— Hadronic o

— Same-sign dileptons
with b-tags

— Photon(s) + MET

~—
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Unfortunately, no excess to report
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m(@) [GeV]

Gauge-mediated SUSY breaking scenarios

Early 8 TeV

Depending on the nature of %Y, single or = results
double photon final states can dominate
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Communication of Results (1)

* Three years ago many were hoping (dreaming?)
that at SUSY12 we would be basking in the glory
of the discovery of SUSY

 And we would be having spirited discussions on
how to disentangle the SUSY spectrum

— LHC Inverse Problem anyone?

e Alas, it’s limits-all-the-time
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Communications of Results (2)

* We make many pretty colorful plots....

 There have been many discussions on how to

make our results as useful as possible for the
community

— Some quite ambitious

At CMS we pursue two complementary
relatively simple avenues
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Avenue 1: SMS efficiency maps

Can be used by a phenomenologist to “calibrate”

a “simple” MC

PP~ 888 qq% ; m@>>m(@)
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Avenue 2: Provide efficiency and turn on curves

To be used by phenomenologist to “build” a “simple” MC

o e OMS Simulation, Ye=7TeV ___CMSSimulationNs=7Tev
o 1~ — > 4 | | | | | | |
c (8}
] - ] S _ / :
Q - i ] - ’
= 08 1 S osF .
L i - N §
0.6/ . 0.6 -
0.4 f_ ® electrons _f 04 :_ e H;>200GeV _:
0.2 A muons ] 0.2:— Ao H,>320GeVv _:
0__, v v v by v b v by v by oy s by by by by __ 0__, .............................. L
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Lepton P, (GeV) gen- H (GeV)

Example from SameSign dilepton analysis: lepton efficiencies and H; turn-on curves

Feedback by users of these information appreciated
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Conclusions

Probed a wide variety of SUSY-motivated final states

Nothing found so far, but developed detailed
understanding of BG = prerequisite for discovery

Transitioning to targeted searches optimized for specific,
well-motivated models (eg. ewk SUSY, natural SUSY)

Analyses of 8 TeV data are in progress. Expect ~ 20 fb! by
the end of the year

Stay tuned



Much more on CMS SUSY results in
parallel sessions

W. Waltenberger

B. Casal Larana

— Searches for SUSY in hadronic final — Interpretations of CMS SUSY
states at CMS analyses in the simplified model
e |. Melzer-Pellmann space (SMS)
— Searches for SUSY in final states * M. D'Alfonso
with single leptons at CMS — Searches for top and bottom
« D.Sprenger squarks at CMS
— Searches for SUSY in events with * D.Dobur
di-leptons at CMS — Search for chargino or neutralino
e K. Theofilatos production at CMS
— Searches for SUSY in final states * Y.Chen
with photons at CMS — New results using the razor at the
 C.Sanders LHC .
— Searches for SUSY in events with * A Bhatti
taus at CMS — Search for Dark Matter at CMS

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS
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The End
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CMS Preliminary, (s =8 TeV, L =3.95 b’ CMS Preliminary, (s =8 TeV, L =3.95 b’
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