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Global Context

Production

As usual LHC sensitivity to SUSY is limited:
* mainly by the CoM energy
e secondly by the L
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*my, = 250GeV
starlB = 10

e sign) = +1

Ay =-100 GeV

squark(s) / gluino(s) pairs:
« relatively heavy

« they generally decay through long chains

\*2J

» those chains necessarily contain (hard) jets

(large DM)

* in addition they may contain (isol.) leptons
* interpretation: quite model-dependent!

stopl or sbhottom1 pairs:

e stopl or shottoml can be much lighter than

1sy2nd generation squarks
« always a b/c-jet in the decay

squark/gluino + chargino/neutralino pairs:
* lighter than squark/gluino pairs
O GLO i GGS

chargino/neutralino & pairs:

* juststarting to be sensitive to their di
production...

slepton pairs:

e even more difficult...

rect
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Inclusive Topologies

* O-lep+jets+mET
 with explicit ef1 veto

e O-lep+b-jets+tmET

o 1-lept+jets+mET

o 1-lep+b-jet+mET

o 2-lep (SS)+jets+mET
e 2-lep (OS)+jets+mET
e 3-lep+mET

o 4-lep+mET

Trigger: Examples

7

* ATLAS:
* |75+mET45 (@ EM Scale)
o pT > 130 & 130 GeV (offline, JES
« 2y+mET20

« CMS:
e le: pT > 65 GeV
o 1: pT > 17 GeV
o 2U: pT > 13 & 7 GeV
o 2e:.pT >17 & 8 GeV
o le+1u: pT > 17 & 8 GeV

)
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07" + jets+E,

0/ +6jets+E.
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207 (0S) + jets+ E.

CMS Preliminary, /s =7 TeV, L =2.1fb”
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3or4/” +E,;

Explicit veto on Z mass window

CMSSM
Hypotheses:

* Slepton NLSP
o« LSP: X!

GMSM

Hypotheses:

» Selectrop smuon co-NLSP
* LSP:

Gauge Mediation w/ Split Messenger:
arXiv:0008070
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2y +E.

Gravitino LSP:
* in MGMSB
» SPS8 slope
*in GGM
* with bino-like y?

o [fb]

vaotheses
« NLSP: X!
* Ends of decay chains:

jﬁ)'ﬁ y“+é§
* Prompt NLSP decay
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Summary (1)
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Summary (2)
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AMSB: long-lved 4
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Hypercolour scalar gluons : 4 jefs, M=,
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Biinear RPV : 1gp + 5 + E; i

*Only a selection of the avallable results leading to mass fimits shown

ATLAS SUSY Searches® - 95% CL Lower Limits (Status: Dec. 2011)
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B, - p'u

; MSSM +
SM expectation: b M
BR(B.—u p) = (3.240.2) x 10?

BR(B,—u ) = (1.0+£0.5) x 1010
(FCNC suppression and helicity suppressed)

[A.J.Buras, arXiv:1012.1447]

S ~ tan®B K

b w' ot LHCb 0.3 fb® (2010+2011)

o [ . ) BR(B, — pw) < 1.5 (1.2)x10% @ 95% (90%) C.L.
5 W 'r [T LHCh-CONF-2011-037

CMS result using 1.14 fb"!  cMS -BPH-11-002
Expected limit < 1.8 x10-8 (@ 95% C.L.

b N wh Observed limit < 1.9 x10-8 @ 95% C.L.

< W

Z

S LA 4 u_

> w LHCb + CMS

BR(B, — u'w) < 1.08 (0.9) 10 @ 95% (90%) C.L.

LHCh-CONF-2011-047,CMS-PAS-BPH-11-019
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SUSY Global Fits (1)

» MasterCode: frequentist analysis

XQ calculation:

— global y? likelihood function
combines all theoretical predictions with experimental constraints:

N M obs _ pfit \2
B — (C P SM; SM)
X = Xoyre@r t > o(Fore,)?

i

x:(b— sy) 3@“ ) -#x%ﬂﬁ) + x*(mn)
G ( BR(B: - up) ) + x2(LHC) + ¥*(XENON100)

N number of observables studied
M: SM parameters: Aapag, mt, Mz

Steering Code

Model parameters:
e.g. m0, 1/2, AQ, tanB, etc

v

Spectrum calculators

SoftSUSY

SuSpect

¥

SLHA

v

Predictors

Higgs Sector

FeynHiggs

Cosmology

MicrOMEGAS
DarkSUsyY

Flavour Phys.

SuFla
MicrOMEGASs

EWK Physics

FeaynWZ

(;: experimentally measured value (constraint)
P.: MSSM parameter-dependent prediction for the corresponding constraint

Assumption: measurements are uncorrelated - fulfilled to a high degree

.

Predictions

Expt. Data
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* Recent Data Include:

SUSY Global Fits (2)

« 2010: Xenon 100, ATLAS & CMS (~35 piexp)
« 2011: ATLAS & CMS (~1fbY/exp), LHCb (~0.3ft)
e Ref: arXiv:1110.3568v1

o~ 1040 & 109
E' 1o wapra LHC ‘E. 1 vapra LHC
7= —LHC, 7= —LHC,
1042 10%
104 Min
10% -
1008 1005
10 10
104 10
1008 = 10 .
107

m. [Ge‘l-'a'caf: mes [-:'Ee’i.f-f::ai)a

Figure 14. The 68% and 95% CL contours (red and blue, respectively) in the CMSSM (left) and the
NUHM]1 (right). The solid lines are for fits including the XENON100 [25] and LHC) jq, data, whereas
the dotted lines include only the pre-LHC data [J].
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Conclusions

» About 1-2 fb! of ATLAS & CMS data analyzed

* No excess observed => improved exclsuion limits

o If it exists:
* SUSY mass spectrum relatively heavy or compressed
* Prefered neutralinanass around 300 GeV (CMSSM)

» Each experiment has 5-flon tape

* More results at winter 2012 conferences

Prospects

« CoM Energy: 2012 at 7 or 8 TeV
o L up to 15 (~13) fBB per experiment @ 7 (8) TeV
» Boost sensitivities of direct SUSY searches at LHC

» Additional New Constraints:
* Higgs,
* B.OUW,
e CdM,...
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BACK-UP
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Models:

» Gravity Mediated SUSY Breaking:
s CMSSM
* NSUGRA

» Gauge Mediated SUSY Breaking:
« NGMSB

» Simplified Models:
e Ref: arXiv:1105.2838

Models Covered

CMSSM mo, my /2, Ao, tan(3), sign(u)
VCMSSM  mg, my /5. Ao, sign(u)

MSUGRA  mg, my /5, Ao, sign(u)

NUHM1 mo, My /2, Ao, m?_h__z:sign(p:)

* GGM (hep-ph arXiv:0801.3278, arXiv:0812.3668)

Boundary Conditions
Unification +

Bo = Ao + mg
BO :A0+m0;mg = m3f2

mia = my L.
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