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Current Status of the LHC

In 2011, the LHC experiments have been collecting data at an
astounding rate -- nearly 5/fb already and growing!

LHC 2011 RUN (3.5 TeV/beam)
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Current Status of the LHC

So far, no signs of new physics.

In particular, no signs of the Higgs....
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Current Status

...and no signs of SUSY:

ATLAS SUSY Searches"* - 95% CL Lower Limits (Status: BSM-LHC 2011

T Y!YIYII T 1 IIYYIY] 1 T 17’171] 1 1

G=gmass ATLAS

q * gmass

MSUGRA/CMSSM : Olop + 5 + £

! e

MSUGRANCMSSM :1dep + s+ E,
MSUGRA/CMSSM : multijets » E, gmass (for m(qQ) = 2m(Q)) ILd =(0034.1234) 0"

V=7 TeV

Simpl. mod mgmr_fl‘()-op';‘soE,M, q = { mass
Simgl. mod. (g xfj OlepeiseE, qmass
Simpl. mod. (ight ',fl'()-cp‘fsoé,,w 3 mass

Simpl. mod, (Ight ) : Olep + bjets + 5+ £, 3 mass (for m(b) < 600 GeV)

Simpl mod. (G117 ) : 14ep + bjets ¢ fs + £, & mass (for miz") < 80 GeV)

Pheno-MSSM (ight 1) : 24ep SS + £, ., dmass

Pheno-MSSM (light ‘1.“) 24ep ()S"r *Cr e amass

Simpl. mod. (- o ) 1ep + s °E;
GMSB (GGM) + Simpl. model - vy + €

7 mass (for m{S) < 600 GeV. (m(Z') - m(E N/ (m(E) -miE N> 1/2)

Y us § mass (for m{bino) > 50 GeV)

GMSB : stable t

Stable massive particles : R-hadrons 0 mass
Stable massive particles | R-hadrons b mass
Stable massive pacticles : R-hadrons t mass

Hypercolour scalar gluons © 4 jets, m «m_ sgluon mass (exct m, < 100 GeV, m, « 1402 3 GeV)

RPV (4, =010, i.m-o 05) : high-mass eu

¥, mass
Biinear RPV (ct . < 15mm) : tdep + s+ E, G~ 5mass
a1 aaul 1 o112l 1 el 1 1
10" 1 10

Mass scale [TeV]

Ondy & sedection of the avadalie resulls leading 10 mass Avls SHowy

of the LHC

Ranges of exclusion limits for gluinos and squarks, varying m(i°)
CMS preliminary

lllllllllllllllllll UL UL L lllllllll

T1- | 111", gluino

J-—-aqax

T2 |14 ", squark
§—-q%

Tibbbb: | 1.1 1", gluino
g-bby

J-aqqy

TiLh, 0.98 fb”, gluino
y 4

9-+aqq

g - qq;

o

Tszz, | 0.98 1", ghuino
9-—=qqy,

111111llllllllllllllllll\lllllllllllllllllll

100 200 300 400 500 600 700 800 900 1000
Mass scales (GeV/c?)
For limits on m(g), m(g) >> m(g) (and vice versa). o™ = M 09<0,

-0,
mei), m(z) « TG ME)

m(io) is varied from 0 GeV/c? (dark blue) to m(g)-200 GeV/c? (light blue).



Current Status of the LHC

...and no signs of SUSY:
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Should we be concerned???



Today’s Talk

In today’s talk, | will take you on a guided tour of the latest SUSY
searches from the LHC.

We will focus on their implications for low-scale SUSY-breaking
scenarios (General Gauge Mediation).

As we'll see, studying signatures of GGM naturally leads one to
consider most (all?) of the LHC SUSY searches

-- GGM is a “‘signature generating machine”
--There is a lot more to GMSB phenomenology than photons!!

GGM provides a nice unifying framework with which to
understand all the different LHC results!



First, let us set the stage...
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SUSY production at the LHC
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Gauge Mediation

SU(3)xSU(2)xU(1

® Gauge mediation is a very attractive scenario for the MSSM:
® Solves SUSY flavor problem

° Calculable framework

® Recently,a model-independent framework for GMSB was
formulated, and the full parameter space was understood:

® “General Gauge Mediation” (Meade, Seiberg & DS; Buican, Meade, Seiberg & DS)

® | HC searches are now being designed with GGM in mind!



The NLSP

Gravitino LSP is a universal prediction of gauge mediation
models:

F
m —
32= 75 M,

(~ eV — GeV)

Lightest MSSM sparticle becomes the next-to-lightest
superpartner (NLSP).

MSSM {

gravitino LSP

NLSP
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NLSP Collider Signatures

In gauge mediation, the NLSP type largely determines the inclusive
collider signatures.

NLSP decays to the gravitino plus its SM partner.
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2

F .
Decays can be prompt or delayed: 7nrLsp ~ — Will focus on prompt case today, to

MyNLSP make contact with the bulk of the
LHC SUSY searches.

All SUSY cascade decays pass through the NLSP.

So all events contain:
high pT objects determined by the NLSP type

missing energy
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® |n GGM, the NLSP can be (almost) anything in the MSSM

NLSP type Relevant final states (+MET)
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stop SS dileptons, b-jets, f+jets, £ + b-jets, tt, jets
sbottom b-jets, jets
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® |n GGM, the NLSP can be (almost) anything in the MSSM
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The rest of the talk

® |n the rest of the talk, | will give an overview of the
current LHC searches, as seen through the lens of GGM.

® Our modus operandi:

e Simulate signal events using public codes for spectrum generation
(SoftSUSY and SDECAY), process generation (Pythia), jet clustering
(FastJet), and NLO cross sections (Prospino).

®  Filter through homemade detector simulation (basic geometric
acceptance, lepton isolation).

® Validate on benchmark model points / grids provided by public
experimental references.

® Using experimentally-estimated backgrounds, derive limits on
“simplified” GMSB scenarios (minimal spectra for production and
decay).



More on our minimal spectra

® We will focus on the minimal spectra for production and decay.

° RANE
'l

NLSP \\\\\\\\
SM partner

rest of the MSSM

cascade

or

NP
KN

SM partner
NLSP /

~. ~
o -~ G

cascade

NLSP

® Will show limits in 2D (Mgluino Vs MnNLsp and Mgiuino VS Msquark With
fixed MnLsp).

® Parametrize phenomenology with physical masses, not unphysical
model parameters!!



NLSP Collider Signatures

® |n GGM, the NLSP can be (almost) anything in the MSSM

NLSP type Relevant final states (+MET)
bino vy, Y+jets
Meade, Reece, DS : . . .
(0911.4130, 1006.4575); Wino VL 7y, yHiets, (+jets, jets
Ru(cllelgr;z;rz)g;)DS Z-rich Higgsino Z(0T0)+jets, Z(T)Z(0T07), jets
| h-rich Higgsino b-jets, jets Ruderman & DS
- - - (1009.1665);
slepton SS dileptons, multileptons, jets s 8 Toondic
squark /gluino jets (0911.4132, 1003.5664)
Kats & DS (1106.0030) stop SS dileptons, b-jets, f+jets, £ + b-jets, tt, jets
sbottom b-jets, jets

® Considering all possible NLSP decays leads to many different final states!



Relevant LHC Searches

Analysis Collaboration | Luminosity (fb™!) | Ref
jets+MET ATLAS 1 26
CMS 1.1 27]

with ap CMS 1.1 28]

6-8 jets+MET ATLAS 1.34 29
b-jets+MET ATLAS 0.833 30
CMS 1.1 31]

SS dileptons+MET CMS 0.98 33]
lepton+jets+MET ATLAS 1.04 34]
CMS 1.1 35

lepton+b-jets+MET ATLAS 1.03 36
Z (07 ) +jets+MET CMS 0.98 37]
vy+MET ATLAS 1.07 38]
CMS 1.1 40]

v+jets+MET CMS 1.1 40
y+(+MET CMS 0.035 41




General Neutralino
NLSPs



General Neutralino NLSPs



General Neutralino NLSPs

® Natural for the lightest neutralino to be the NLSP. In general
it is a mixture of s’partners of the photon,W, Z and Higgs.



General Neutralino NLSPs

® Natural for the lightest neutralino to be the NLSP. In general
it is a mixture of s’partners of the photon,W, Z and Higgs.

/\/\/\/\,V/\/\/\//

G+




General Neutralino NLSPs

® Natural for the lightest neutralino to be the NLSP. In general
it is a mixture of s’partners of the photon,W, Z and Higgs.

/\/\/\/\,V/\/\/\//

G+

® Focus on simplifying gauge eigenstate limits:



General Neutralino NLSPs

® Natural for the lightest neutralino to be the NLSP. In general
it is a mixture of s’partners of the photon,W, Z and Higgs.

/\/\/\/\,V/\/\/\//

G+

® Focus on simplifying gauge eigenstate limits:

e Bino NLSP YY+MET



General Neutralino NLSPs

® Natural for the lightest neutralino to be the NLSP. In general
it is a mixture of s’partners of the photon,W, Z and Higgs.

/\/\/\/\,V/\/\/\//

G+

® Focus on simplifying gauge eigenstate limits:

e Bino NLSP YY+MET

® Z-rich Higgsino NLSP LZ+MET



General Neutralino NLSPs

Natural for the lightest neutralino to be the NLSP. In general
it is a mixture of s’partners of the photon,W, Z and Higgs.

/\/\/\/\,V/\/\/\//

G+

Focus on simplifying gauge eigenstate limits:

® Bino NLSP YY+MET
® Z-rich Higgsino NLSP LZ+MET

® h-rich Higgsino NLSP hh+MET



General Neutralino NLSPs

® Natural for the lightest neutralino to be the NLSP. In general
it is a mixture of s’partners of the photon,W, Z and Higgs.

/\/\/\/\,V/\/\/\//

G+

® Focus on simplifying gauge eigenstate limits:

e Bino NLSP YY+MET
® Z-rich Higgsino NLSP LZ+MET
® h-rich Higgsino NLSP hh+MET

®  Wino (co-)NLSP YY+MET, YZ+MET, ZZ+MET, yW+MET, ZW+MET
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YY+MET and Bino NLSP

® Bino NLSP => the most well-known GMSB signature: Yy+MET

® [atest searches with ~ |/fb by CMS (CMS-SUS-11-009) and
ATLAS (ATL-PHYS-SLIDE-2011-523)

GGM: bino-like neutralino, tanp = 2, cty gp < 0.1 mm
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Z-rich Higgsino NLSPs
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® |[f the NLSP is a Higgsino which decays primarily to Z’s,

Z(Il)*+jets+MET should be a good channel.
(Matchev & Thomas; Meade, Reece & DS; Ruderman & DS)

® [atest search by CMS with 0.98/fb (CMS-PAS-SUS-11-017)
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Exclusion Contours for Z—rich Higgsino NLSP
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Cannot yet see direct Higgsino production.
Might need softer cuts plus more data.
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ttbar is a dominant background.
MT2 with leptons might be helpful...



h-rich Higgsino NLSP
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® Higgsino NLSP can also decay primarily to h’s. Then bjets+MET is
a relevant final state.

® [atest search by ATLAS with 0.83/fb (ATLAS-CONF-2011-098)

> | jet with pT>130, >2 additional jets with pT>50
MET > 130, MET/me > 0.25, APmin>0.4

Sig. Reg. Data (0.83 fb~!) | Top W/Z QCD Total
3JA (1 btag mgt >500 GeV) 361 2217% | 1214£61 | 15£7 | 3567,)°
3JB (1 btag megr >700 GeV) 63 375 | 31£19 | 1.9409 | 7013
3JC (2 btag megr >500 GeV) 76 55755 | 20+£12 | 3.6+1.8 | 793¢
3]D (2 btag mesr >700 GeV) 12 78135 | S5+£4 [05+£0.3 | 13.0M29




Exclusion Contours for h—rich Higgsino NLSP

ATLAS jets+MET (1/fb)

Tevatron Limit

pZ

MHiggsino [GCV]

Degraded sensitivity at low NLSP
mass -- MET is being squeezed out!
(interesting contrast with Z-rich
case)
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jetstMET again does slightly better than the
more specialized bjets+MET.

Largely due to systematic errors in b-tagging.

Will this be improved with more data?



Exclusion Contours for h—rich Higgsino NLSP

ATLAS jets+MET (1/fb)

Tevatron Limit

pZ

MHiggsino [GGV]

Degraded sensitivity at low NLSP
mass -- MET is being squeezed out!
(interesting contrast with Z-rich
case)
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jetstMET again does slightly better than the
more specialized bjets+MET.

Largely due to systematic errors in b-tagging.

Will this be improved with more data?



N}

Wino co-NLSP

K

or

Finally, for neutralino NLSPs, the last scenario is “VWino co-NLSP”
(Meade, Reece & DS; Ruderman & DS)

Here a wino-like chargino and neutralino are extremely
degenerate and become co-NLSPs.

Many interesting final states to consider!
® jetstMET o Yy++MET

® |+jets+tMET o YY+MET

o Z+jetstMET ® Yy+jetstMET



Wino co-NLSP

K

or

N}

Finally, for neutralino NLSPs, the last scenario is “Wino co-NLSP”
(Meade, Reece & DS; Ruderman & DS)

Here a wino-like chargino and neutralino are extremely
degenerate and become co-NLSPs.

Many interesting final states to consider!

® jets*MET *  VYHHMET < First ever dedicated

analysis by CMS with

o I|+jets+MET ® YY+MET 0.035/fb (1105.3152)!

o Z+jetstMET ® Yy+jetstMET
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2000

500+

500 1000

1500 2000

M squark [G@V]



Slepton NLSPs



Slepton co-NLSP
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® Next, we come to the slepton (co-)NLSP scenario: B or W

€Rr, R, TR
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(Ruderman & DS)

Next, we come to the slepton (co-)NLSP scenario:

~

g
Bor W

€R, LR, TR

“flavor democratic”

4 leptons in every event!



Slepton co-NLSP

(Ruderman & DS)

~

g
Bor W

® Next, we come to the slepton (co-)NLSP scenario:

€R; UR, TR
jets

JANANNANNAUANNANAN

\/ \V \V

NV OV

~

“flavor democratic”

Nw!
bﬁl 4

4 leptons in every event!

“tau-rich”

2-4 taus in every event!




Slepton co-NLSP

(Ruderman & DS)

~

g

® Next, we come to the slepton (co-)NLSP scenario: B or W

€Rr, UR, TR

“flavor democratic”

4 leptons in every event!

“tau-rich”

2-4 taus in every event!

® Here SS dileptons+MET and multileptons+MET are ideal search
channels
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Exclusion Contours for Slepton co-NLSP

flavor—democratic case
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Limit on flavor-democratic case extremely strong -- comparable to YY+MET
for Bino NLSP. Limits on tau-rich case are weaker but still significant.

SS dileptons is a very clean and powerful channel!



Sneutrino co-NLSP

(Katz & Tweedie)
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Sneutrino co-NLSP

(Katz & Tweedie)

Finally, there is also the sneutrino co-NLSP scenario. Here the
NLSP decay is invisible, so one has to look for decays of heavier
states:

g
Bor H
2
. miy (— cos(20
€L, ML, TL mg — My, = w (~ )

Ve, Vyu, Vr



Sneutrino co-NLSP

(Katz & Tweedie)

Finally, there is also the sneutrino co-NLSP scenario. Here the
NLSP decay is invisible, so one has to look for decays of heavier

states:
g
Bor H
B—/( + 0T, Dyt
L ) 9
O - miy (— cos(20))
€L, ML, TL mg — Mg, =

Ve, Vyu, Vr



Sneutrino co-NLSP

(Katz & Tweedie)

Finally, there is also the sneutrino co-NLSP scenario. Here the
NLSP decay is invisible, so one has to look for decays of heavier

states:
g
Bor H
B—/( + 0T, Dyt
L ) 9
O - miy (— cos(20))
€L, ML, TL mg — Mg, =

EL%Dg—l—W*

Ve, Vyu, Vr



Sneutrino co-NLSP

(Katz & Tweedie)

Finally, there is also the sneutrino co-NLSP scenario. Here the
NLSP decay is invisible, so one has to look for decays of heavier

states:
g
Bor H
BﬁfL—l—g:F, Vo + vy ,
S myy (— cos(20))
- N W
~ _ . €r, Ur, TL mgL — My, = N N
b, — g+ W - mg, + My,
Ve, Vyu, Vr

Very similar signatures to slepton co-NLSP, but with an
important difference: fewer and softer leptons.



Exclusion Contours for Sneutrino co—NLSP

flavor—democratic case
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Limits are much weaker than for slepton co-NLSP!



Colored NLSPs



Gluino/Squark NLSP

® Decays directly to g+gravitino and g+gravitino. Jets+MET!

<

q

q

Ny d

q
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/
|

|

|

L) f

|

|

DY

® Rest of the spectrum becomes irrelevant. Can set limits on NLSP
mass directly.

rest of the MSSM




Gluino/Squark NLSP

Limits on Gluino NLSP Limits on Squark NLSP
L L B 105‘ | e
evatrén Limit ATLAS2j  CMS high HT | j Tevatron Limit ATLAS 2j  CMS high HT
ATLAS 4jHM . 10%- | ATLAS 4jHM

400

500 600 700 800 900 1000

M gluino [G@V] M squark [GGV]
Comments:
® |[nteresting differences between gluino & squark NLSP due to ISR/FSR
°

Nevertheless, best limits are comparable: mnisp > 800-850 GeV



Stop NLSP

— 17

Tevatron

O35 (pb)
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m: (GeV)

® An interesting special case is stop NLSP. Degenerate squark
NLSP is strongly excluded, but a single stop can be much lighter.

® Stop is generically lighter than other squarks, due to L-R splitting and RG
running.

® Light stops are well-motivated by the little hierarchy problem.

® The rate for pair production of a single stop is much smaller than ttbar.

® How light can the stop be? Can it even be lighter than the top!?



Stop NLSP
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® Stop NLSP signature very similar to ttbar. 7 — t + G, t — WbHG
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® CDF stop search with t — by, X — £Tvd

e DO stop search with ¢t — b/t D
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® Stop NLSP signature very similar to ttbar. 7 — t + G, t — WbHG

® Many searches potentially constrain light stop NLSP
® Tevatron and LHC measurements of ttbar xsec
® CDF stop search with t — by{, X7 — /T
e DO stop search with ¢t — b/

® ATLAS search for fermionic top partners in ttbar+MET



Stop NLSP

® Stop NLSP signature very similar to ttbar. 7 — t + G, t — WbHG

® Many searches potentially constrain light stop NLSP
® Tevatron and LHC measurements of ttbar xsec
® CDF stop search with t — by{, X7 — /T
e DO stop search with ¢t — b/
® ATLAS search for fermionic top partners in ttbar+MET

e  ATLAS SUSY search for b+lepton+jets+MET



Stop NLSP signature very similar to ttbar.

Stop NLSP

t —>t+ G, t — WbG

Many searches potentially constrain light stop NLSP

Tevatron and LHC measurements of ttbar xsec

CDF stop search with ¢ — by, X — £t

DO stop search with ¢ — b/t 7

ATLAS search for fermionic top partners in ttbar+MET

ATLAS SUSY search for b+lepton+jets+MET

But no dedicated search
for stop NLSP yet!
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Stop NLSP

Stop NLSP signature very similar to ttbar. ¢ — t + G, t — WbHG

Many searches potentially constrain light stop NLSP
Tevatron and LHC measurements of ttbar xsec

CDF stop search with ¢ — by, X7 — (T}

But no dedicated search

. -~ N _l_ ~
DO stop search with ¢ — bl™ D for stop NLSP yet!

ATLAS search for fermionic top partners in ttbar+MET

ATLAS SUSY search for b+lepton+jets+MET

Potential difficulties include:

Huge ttbar background (7.5 pb vs < Ipb at Tevatron; 150 pb vs <~50 pb at
LHC)



Stop NLSP

Stop NLSP signature very similar to ttbar. ¢ — t + G, t — WbHG

Many searches potentially constrain light stop NLSP
Tevatron and LHC measurements of ttbar xsec

CDF stop search with ¢ — by, X7 — (T}

But no dedicated search

. -~ N _l_ ~
DO stop search with ¢ — bl™ D for stop NLSP yet!

ATLAS search for fermionic top partners in ttbar+MET

ATLAS SUSY search for b+lepton+jets+MET

Potential difficulties include:

Huge ttbar background (7.5 pb vs < Ipb at Tevatron; 150 pb vs <~50 pb at
LHC)

Softer bjets and MET for light stops compared to ttbar



T excluded

Stop NLSP

® Our results (Kats & DS 1106.0030)

5 ' ' ' ' ' ' ' ' ' ] I - - - 5 | ‘ ‘ ‘ ‘ ‘ ‘ ‘ \ ‘ ‘ i w \ :
- Tevatron : : | - LHC ATLAS xsec
_ \ DIL, Epre—tag
4 ................................... 4_ ................................... H
"\ i ATLAS top
...................... . partner search
3| i search 7 CDFxsed | 3 |
. i {DIL, pre-tag i ATLAS xsec
:: L g 1 tuessssssessssssesssssss whanas DI ’ pre_tag
> : . : 700 pb!
2t CDF stop search | 2- )
i with mass ] i
: red;onstruction < A TLAStop """
- | e sssses e RALACE. SEATCH
1 _ ............................. : s :
ni’lr mI
120 140 160 180 200 120 140 160 180 200
m; (GeV) m; (GeV)

Stop could still be lighter than the top!!



Summary

Summary of limits on gluino mass in general GMSB

gluino/squark
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We have reviewed the current status of LHC SUSY searches.

GMSB with promptly decaying NLSPs is fairly well-covered by jets+MET
and more specialized searches. In the cleanest channels, we are already
approaching the “kinematic limit” of LHC @ 7 TeV.



Future Directions

® Where to expect the greatest progress!?
® 3rd generation (taus, bottoms, and tops)
® Electroweak production
® Squeezed spectra

® Multiple decay modes

® We have not discussed:

® Scenarios with long-lived NLSPs (detector stable or displaced decays). Detector
stable case well-covered; displaced decays are still unexplored (!!)

® Scenarios without MET such as R-parity violation

® Sadly, SUSY was not “right around the corner.” But there is still
much more discovery potential remaining at the LHC. Exciting
times are ahead!!



The End



The scale of SUSY-breaking

® Graviti "
ravitino mass: ms/o =
\/gMpl
12 2
® Sparticle masses: m?oft = K° (M) ~ TeV M =“Messenger scale”
10 GeV 101 GeV  10'2 GeV VF
— L >
Anomaly
mediation
M<<Mpl MNMpl MNMpl
87 1 87
47 vy
“Low scale SUSY-breaking” “High scale SUSY-breaking”
Gravitino LSP. No WIMP DM. Calculable. Neutralino or sneutrino LSP. WIMP dark

Solves SUSY flavor problem. matter possible. Generally not calculable.

Can have severe SUSY flavor problem.



Jets+tMET

® [atest searches with I/fb by ATLAS (1109.6572) and CMS (SUS11004)

CMS

baseline

>3 jets, pT>50
HT>350, MHT>200

medium HT & MHT

baseline +

HT>500, MHT>350

ATLAS

Signal Region | > 2-jet | > 3-jet > 4-jet | High mass
EaniSS > 130 | > 130 > 130 > 130
Leading jet pr > 130 | > 130 > 130 > 130
Second jet pr >40 | >40 > 40 > 80
Third jet pr = > 40 > 40 > 80
Fourth jet pr = E > 40 > 80
ApGet, P pin | >0.4 | >04 | >04 > 0.4
ErTniss/meﬂ: >03 | >0.25 > 0.25 > 0.2
Meff > 1000 | > 1000 | > 500/1000 | > 1100

baseline +
high HT
HT>800
high HT +
high MHT

HT>800, MHT>500

Explicit lepton veto in both analyses.
Secretly photon veto in both as well!




Jets+tMET

Both ATLAS and CMS saw no evidence for new physics.
Signal Regi
Process = el
: : 2 4-jet, > 4-jet, ,
> 2-jet > 3-jet High mass
meq > 500 GeV Mey > 1000 GeV
Z[y+jets 325+ 26+ 68 | 258+ 26 49 | 208x 9+ 37 | 162+ 2.1x 3.6 33+ 10+ 13
W+jets 262+ 39+ 6.7 | 227+ 35+ 58 | 367+30+126 | 127 2.1% 4.7 22+ 09+ 12
ti+singletop | 34+ 15+ 16| 5.6+ 20+ 22 | 37537+ 74 | 37+ 12+ 20| 56+ 1.7+ 2.1
QCD jets 022+006+024 | 092+0.12+046 | 34% 2+ 29 | 074+£0.14+0.51 | 2.10+£0.37 £0.83
Total 623+ 43+ 92 55+ 38+ 73 | 984+39+145 | 334%+ 29+ 63 | 132 19% 26
Data 58 59 1118 40 18
Baseline Medium High Hr High At

(Ht >350 GeV)
(Ht >200 GeV)

(Ht >500 GeV)
(Ht >350 GeV)

(Hr >800 GeV)
(Mt >200 GeV)

(Hr >800 GeV)
(Ht >500 GeV)

Z — v from y+jets | 376 £12+79 | 42.6+44+89 | 249435152 | 24£11405
tt/W — e, u+X 244 +£2013) 127433 +15 | 225+6.7730 0.8 £0.8 £ 0.1
tt/W — T, +X 263 £8 £ 7 17 £2+£0.7 1842405 | 0.73£0.73 +0.04
QCD 31 +£351}7 1.3 4+1.370¢ 135441173 | 0.09 £0.31700>
Total background 928 £103 739 £11.9 79.4 £12.2 4.6 £1.5
Observed in data 986 78 70 3




[+Yy+MET

® First dedicated analysis by CMS with 0.035/fb (1105.3152). (Nota

well-explored final state! Only one other previous search, at CDF with |/fb.)

® Selection:

® At least one lepton with pT>20 GeV

® At least one photon with pT>30 GeV

e MET>100 GeV

cMs ,35 pbll,\E:7ITeV |
—e— data

------- expectation for GMC
£ total bkg uncertainty

. Wy MC

10?

10

Events /5 GeV

p—
IIIIII| T IIIIIII| T IIIIIII| T

0 20 40 60 80 100 120 140 160 180 200
E™'sS (GeV)

EMiss 100 GeV

EMiss > 100 GeV

Wy 1.68 4= 0.42 1.40 £ 0.37
jet— 7y 0.02 £ 0.02 0.10 +0.09
e — 7y 0.04 £0.03 0.09 +0.04
QCD 0.00 +0.00 0.00 = 0.00
Total background 1.74 £0.43 1.59 £+ 0.39
data 1 1
(eY) (HY)




Slepton co-NLSP

high pT baseline

Latest SS dileptons search by CMS with 0.98/fb (CMS-PAS-SUS-11-010)

Search Region ee Uu ey Total 95% CL
(minimum H7/ ErT“iSS) UL yield
Region 1 (400/120)
Predicted background by (A1) | 04£03 04+03 07+04|14+0.7
Predicted background by (A2) | 0.7£05 04+03 04£03|14=£07
Observed 0 0 0 0 3.0
Region 2 (400/50)
Predicted background by (A1) | 144+08 13+08 13£06|4.0x£17
Predicted background by (A2) | 1.5£08 08+04 1.0£05 |33£12
Observed 1 2 2 5 7.5
Region 3 (200/120)
Predicted background by (A1) | 1.2£0.7 15+08 18+08 | 45£19
Predicted background by (A2) | 1.3£0.7 1.8+08 18+0.7 |49+138
Observed 0 2 1 3 52
Region 4 (80/100)
Predicted background by (A1) | 25+12 26+12 49+22| 10+t4
Predicted background by (A2) | 24+10 36+16 44+16| 10+4
Observed 3 2 2 7 6.0
tau baseline

Search Region et UT TT Total 95% CL

(minimum Hy/ Efrniss) UL yield

Region 1 (400/120)

Predicted background | 1.1+04 18+14 00402 |29+17

Observed 1 2 0 3 5.8
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Some validation plots

CMS hadronic combination ATLAS jets+MET: combined exclusion
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Some validation plots

CMS same ‘sign dilepton Pigh pt regioq | CMS same sign dilepton inclusive region 1
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Exclusion Contours for Bino NLSP
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Discrepancy with squark production!?
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