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SUSY in strong production

If present at TeV scale, squarks and gluinos may be

copiously produced at the LHC.

Gluinos and squarks decay either directly or via a

cascade into:

@ jets, coming from gluinos and squarks decays
@ the LSP (the lightest supersymmetric particle),

escaping the detector and resulting in
E{"SS(assuming R-parity conservation in this talk)

10

[P pp = SUSY

VS=8TeV _|
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@ possibly lepton(s), coming from chargino, e
neutralino or slepton decays
ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary
tatus: SUSY 2013 [Ldt=(4.6-22.9)tb" 5=7,8TeV
Model e i, T,y Jets ET [ratm™) Mass limit Reference
T
MSUGRA/CMSSM 0 2-6jets Yes 203 ag 1.7TeV m(@)=m(z; ATLAS-CONF-2013-047
MSUGRA/CMSSM Tepu 3-6 jets. Yes 20.3 & 1.2TeV y (@) AATLAS-CONF-2013-062
MSUGRAIGMSSM o 7ioes ve 205 |& 13 Tev ) 5001041
44, §—q¥1 0 26jets  Yes 203 |[@& 740 GeV Gev ATLAS-CONF-2013-047
Fry e 0 26jels  Yes 203 | 13TeV Gev ATLAS-CONF-2013-047
s — Tew aojes Yo 205 |E 118 TV 50Cov.mE*)-0snyoni@) | ATLAS.CONF 2015.062
£, E-aq(t/tvim)E] 2ep  03jets 203 |& 1.12TeV miE)=0GeV ATLAS-CONF-2013-089.
g—bbi 0 3b Yes 201 |& 1.2TeV <600 GeV ATLAS-CONF-2013-061
3 0 7-10jets  Yes 203 & 1.1 TeV. <350GeV 1308.1841
0-1e, 3b Yes 201 & 1.34 TeV 400 GeV/ ATLAS-CONF-2013-061
., 3 1.3TeV <300 GeV ATLAS-CONF-2013-061
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Analyses
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O-lepton + 2-6 jets

Very powerful analysis requiring 2-6 high pr jets, E}“iss and

events / 100 GeV.

DATA/MC

ATLAS-CONF-2013-047

no electrons or muons

q Channel
Requirement A )cls) | H e Clet | D Gae | E (6- Jcm
L ‘E M T M [ T - oM
EF*[GeV] > 160
prjy) [GeV]> 130
pr(ja) [GeV] > 60
pr(j) [GeV] > - 60 60 60 60
Ppr(is) [GeV] > - - 60 60 60
pr(is) [GeV] > - - - 60 60
prljs) [GeV] > - - - - 60
AdGet, EFmn > | 04 G = (1.2, G{fpr() > 40 GeV))) 0.4 (i = 1,2.3)). 0.2 (pr > 40 GeV jets) QCD
ED [meg(Nj) > 02 | = E 03 | o4 025 | 025 02 [o15 | 02 [o2s I rejection
meg(incl.) [GeV] > 1000 | 1600 lE 1800 ‘ 2200 1200 ‘ 2200 1600 lLIUUU 1200 l 1500 I SR
(a) For SR A-medium the cut on £y /mcr(Nj) is replaced by a requirement £~/ Tz > 15 GeV /.
squark pair squark-gluino ' gluino pair production
production production  :: long decay chains
ol R J T 3 TG J T
o o e 8 L e e ]
o 4 <
£ 100 |
0k 4 H
0 1 Main discriminating
0 4 variables:
EmMiss gn
) 1'% a d.
z et miss
y Z i Mett= ZPJT +Ef
5001000 1500 2000 2500 3000 asnu 000 e 5001000 1500 2000 2500 3000 3500 4000
incl.) [GeV] m,(incl.) [GeV]
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O-lepton + 2-6 jets

Four control regions are assigned to each signal region to constrain backgrounds:
@ QCD multi-jet background (inverted Ag(jet;, EMSS) and EMSS/meg; cut)

@ Z/y+jets (control region requires isolated photon)

@ fi/single t and W+jets backgrounds (control regions require one lepton and either a
b-tagged jet or a b-jet veto)

2 10 TATLAS Pretminary | i T 2 TATLAS Protminary | [ T 3
S E CAWB -3 jets Jrai-zost . . . S CATB -3 jets La-zsnt o
=3 L ® Data 2012 ({5 = 8 Tev] ex(rapomtmn to s|gna| regions S ek © Data 2012 ({5 =8 TeV) |
PRl — St Toal - . > —sMTotal 3
5 F wiiets by using transfer factors H Wijets 3
s 8 sg0p & ql fasnger
107 . from MC o .
E Woiboson . Woiboson Bl
F (from data for QCD mutli-jet BG) ok ]
10 X K 3
E (background estimates in SRs 8m T E|
i3 1 E technically obtained by minimisation e \} 7 3
E N 3 ) o 3
Q F of a profile log likelihood) Q T
E
ok Tyt z sl
2 oE s A £ Radie S 3
3 3
S o TR 20— 0000w L 4 S5O 700200 28008080
myfincl) [GeV] Myy(incl) [GeV]
Signal Region A-loose  A-medium __ B-medium B-tight _C-medium C-tight D  E-loose  E-medium E-tight Detailed
model Total bkg 4700 + 500 122 +18 33+7 24+14 210 + 40 16+1.4 15+5 113 £ 21 30+8 29+18 bl
Observed 5333 135 29 4 228 0 18 166 41 5 tables
i _ (o) % [fb] 66.07 252 0.73 0.33 4.00 0.12 0.77 455 141 0.41 i
inde s 13412 513 14.9 67 812 24 15.5 9.4 286 83 in
o
pendent s% 1M30FERT 427785 170198 58722 7298 3321 1aesl 57338 214718 590 backup
L. (Zn) 0.45 (0.1) 0.27 (0.6) 0.50 (0.0) 0.34 (0.4) 0.34(0.4) 0.50(0.0) 0.32(0.5) 0.03(1.9) 0.14(1.1) 0.22(0.8)
upper limits

consistent with SM expectation
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O-lepton + multi-jets: signal regioNs a0z 1se1, suomited 1o srep

Dedicated analysis to look for longer SUSY decay chains - up to 10
jets in the final state

The usage multi-jet triggers without E{“‘SS requirements allows to
have low cuts on Emiss

Three sets of signal regions:
Veto events with isolated electrons or muons in order to suppress W-+jets or tf background

@ 8,9 or atleast 10 jets with pr> 50 GeV and zero, one or at least two b-tagged jets

@ 7 or at least 8 jets with pr> 80 GeV and zero, one or at least two b-tagged jets
Signal regions with “mega-jets”:

@ Atleast 8, 9 or 10 jets with pr> 50 GeV and MJZ > 340 or 420 GeV
All signal regions also impose E{"‘SS/\/HT > 4+/GeV (Hr = ZHTet using jets with pt > 40 GeV
and |n| < 2.8)
Mega-jets:

@ Re-clustering anti-kt jets with cone radius of 0.4 into 'mega’-jets: anti-k7 jets with
cone radius of 1.0

o Discriminating variable MJZ => mj’;:1 -0 constructed by using mega-jets with
pr > 100 GeV and |n| < 1.5 (BG)
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0-lepton + multi-jets

Backgrounds:
@ Multi-jet production: strong production, fully hadronic decays %mﬁ»ﬂhs ‘ : T e
_ Sk ;::290.& ' = e
of tf, W and Z bosons g 15 = et
> Observation: E{-"iss resolution of the detector approximately proportional ‘513,
to y/Hr and ~ independent of jet multiplicity in events dominated by jet 10°
activity ) 107
— Shape of EI"S%//Hr ~ invariant under changes in jet multiplicity ‘? """"
— Can use lower jet multiplicity to retrieve E{"iss/\/HT shape and lower 10
EMisS/ /Hr to normalise distribution to data w;:
@ Leptonic backgrounds, as semi- or di-leptonic decaying tt, ’

leptonic decaying W or Z bosons

» Estimated by normalising MC to data in background dominating control
regions, which require at least one lepton

Events /4 GeV'?

E Standard Model predictions consistent
; with data in all signal regions (see also
- ' 3 detailed tables in back-up)

Most stringent upper limit on

oS5 - A~ e(obs) = 0.17 fb obtained in the signal

: = region requiring 8 jets with py> 80 GeV and one
kLl k| b-jet
: 3

N GV
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At least one isolated lepton + 2-6 jets ATLAS GONF-2013-062

@ Reduction of the large QCD multi-jet background by requiring at least one lepton (electron
or muon)
@ Powerful discriminant between background and signal:

mr = /2 B - EFS(1 — cos (Ag(B;, EY'S9)))

Decays of gluinos or squarks via one, two or more steps into the LSP

at least one soft Iepton/\

(6 ()10 (e) < pr< 25 GeV) one hard lepton
+2-5jets (+1 or 2 b-jets) (pr> 25 GeV)
targeting compressed scenarios +3-6jets
T T lepton+ETSS triggers used
) ~ardjets “workhorse”
M| it E — 7 S provides the sensitivity in most models

x
softleptons jets  soft leptons,jets

Background estimates:

@ QCD multi-jet background (significant in the soft lepton case, negligible in the hard lepton case):
via a matrix method by relaxing the isolation criteria on the lepton

@ 17, W +jets (Z+jets, in the soft lepton case):

by a semi-data-driven method; normalising MC to data in a background dominated control region (lower E{—mss and my)
and extrapolate to the signal regions by a transfer factor taken from MC

@ Smaller backgrounds as single top, dibosons, t7+V and Z+jets (in the hard lepton case) directly taken from MC

Jeanette Lorenz (L Inclusive searches for squarks and gluinos 04.09.2013 8
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Hard 1-lepton: signal regions

Signal regions requiring high EI"'ss, high my and high me = 3> p' + pf. + EfMiss

squark pair production

gluino pair production, long decay chains

inclusive (binned) hard single-lepton

3-jet [ 5-jet [ 6-jet
Ny 1 (electron or muon)
pY(GeV) > 25
pr*%- 7 (GeV) <10
fiet >3 =>5 =6
pri*(GeV) > 80, 80, 30 > 80, 50, 40, 40, 40 > 80, 50, 40, 40, 40, 40
pr*%d 5 (GeV) — (< 40) — (< 40) —
EJ™S (GeV) >500 (300) >300 >350 (250)
my (GeV) > 150 > 200 (150) > 150
S/ e > 0.3 - -
miT (GeV) > 1400 (800) > 600
binning — (in m‘””“‘. four bins in [800,1600] GeV) | — (in {5, three bins in [250,550] GeV)

Main discriminating variables:
# jets, ET"'S, my and meg

Tighter signal regions:

used to derive model independent
upper limits on the visible cross
section

Looser signal regions:
i i 1 miss
binned in mg or in EY

— shape of ET"S or meg
distribution used as further
discriminant between signal and
background

— used to derive model dependent
limits

The number of observed
events is consistent with SM
expectations in every signal

region

Events / 100 GeV

Tightest model independent upper limit on
the visible cross section obtained in the
tighter 6-jet signal region in the muon

channel: 0.15 fb

—— oasaora)

hard 1-electron + 6 jets
signal region

- (1145785429 Gev

W0 w0 a0 o E
EP™ [GeV]
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Soft 1-lepton: signal regions

Various signal regions, targeting different decay types:

@ one soft lepton + 3 or 4 jets: )
ET'SS > 400 GeV, mr > 100 GeV, E"S/mgg; > 0.3,
ARmin(jet, /) > 1.0
@ one soft lepton + at least 5 jets:
ET'S® > 300 GeV, my > 100 GeV, E"%/mgt > 0.3

@ two soft muons + at least 2 jets:
ET'SS > 170 GeV, mr > 80 GeV, ARnin(jet,/) > 1.0

Observed data in signal regions mostly in
agreement with SM expectation

short decay chains, very
compressed scenarios

longer decay chains

minimal Univeral Extra
Dimensions

15 \H‘\H‘\H‘\\\‘H\‘H\‘H\‘H\‘\H‘\H
ATLAS Preliminary

J Lat=20.1fb", {5=8 TeV.

soft single-lepton
3jet 5-j

soft dimuon
t 2-jet

Events / 20 GeV

-+ mUED (300 GeV.40)

Events / 100 GeV

0

ATLAS Preliminary  —*~ e

o[ J.r‘zm ", \§=8 TeV
2l

Observed events 7 9 7 soft dimuon
signal region
Fitted background events 56416 14.8+37 1641.0
Fitted 7 events 1.3+1.0 78+33 12+1.0 ]
Fitted W-+jets events 26+07 21+09
Fitted diboson events 06+04 0.7+0.4 04403
Fitted misidentified lepton events ~ 0.00%%  3.3+1.4 00793 o] e ha f L
Fitted other background events ~ 11+0.5 09405  0.0175% % 40 60 B0 100 13540 o %0 350 400 450 500 550 600 0 700
- EP' [GeV]
(€)% [fb] 0.40 0.35 0.57
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2-leptons + jets +E¥‘iss New! ATLAS-CONF-2013-089

Also exploit the longitudinal information of an event. . -

LsP 9
P
Idea: ® - )

Boost
e Both sparticles are pair-produced, the initial heavy sparticles are (
assumed here to have the same masses or to be at the same o ! \N
v
sP 4

mass scale
LsP

— Both decay chains are symmetric if going into the frame where the -

initial heavy sparticle is at rest R il e pre
ATLAS Preminary
— Can group all visible particles of one decay chain into a mega-jet; sz Top
both mega-jets should have the same energy 07 Siat) : )
0.6| (
Variables to benefit from this configuration: 05
4 3
e Characteristic mass of the event: ﬁ: orolf Top O (oiag
Mg = \/(11 E +12,6)% — (4, + J2,0)? (E: energy, 02 e —
L: longitudinal component, j; and j»: four-vectors of the two : E|
mega-jets) 05~~"206 400 600 800 1000 1200
e Transverse information of the event: M (el
R_ \/IE{—”'SSI(IE,TIHsz,T\HE{—WSS‘(ﬂ,T+72,T) Signal regions:
W = 2 2 leptons (opposite- and same-lepton flavour
e Razor: channels ) +
=M SR1: < 3jetswith py > 50GeV, R > 0.5,
My M}, > 400 GeV
SR2: > 2 jets with pr > 50 GeV, R > 0.35,
. U
Background events tend to have lower R, SUSY like Mg > 800 GeV
signal events tend to be uniformly distributed between + veto on b-jets and Z-veto (only for the
0Oand1in R same-lepton flavour channels)

Jeanette Lorenz (| Inclusive searches for squarks and gluinos 04.09.2013 11
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2-leptons + jets +EMiss

Background estimates:

@ Backgrounds with two real leptons:

fully leptonic decaying tt events, single top and tt+V, Z/~+jets, WZ and ZZ;
MC normalised to data in control regions at lower R + b-jet requirement for top
dominated control regions; extrapolation to signal regions via transfer factors
Backgrounds with mis-identified leptons:
W-ijets, semi-leptonic decaying tt; estimated via a matrix method similar to the

one lepton analyses

@ WW production:
prediction directly taken from MC

Events /100 GeV.

Data/SM

Events /100 GeV.

200w
ol bveto

SR (23 jo) (=
ATLAS Preiminary [

T omm iz e e

t
50 @0 1000 1200
M, [Gev)

ATLAS Prelminary [ v
- -

T T U ooz e en |
A ==l

channel ee/puu SR1 ey SR1 ee/up SR2 ey SR2
Observed events 102 87 8 8 -

3
Fitted bkg events 1166+16 1025415 11.0+28 101£27 F
Fitted DibosonWW events 315+83  281+73 09+03 044+0.15 %y !
Fitted ZX events 68+15 36+03 0.57 +£0.14 0.22+0.06 0300400 500 600 700 800 %00 1006, 1160 1300
Fitted Top events 656+114  550+98 89+24 86+24
Fitted reducible bkg. events 128+66  158+75 070 0.8 }%
95% C.L. upper limiton ogsy [fo] 1.4 (1.7[33)  1.2(1.5]7])  0.33(0.42]05) 0.35 (0.417050) see also poster by

E. Torro
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O‘ or 1—|ep’[0n + 3 b'JetS ATLAS-CONF-2013-061

Analysis specialised to search for stop and sbottom quarks produced in gluino decays, for
example g — bbor g — tt

Example diagrams

Baseline selection: pr(leading jet) > 90 GeV, E$i35> 150 GeV, at
least 3 b-jets

@ 0-lepton + > 4 jets: EMS$> 200, 350 or 250 GeV, mik > 1000, 1100

or 1300 GeV, AgH. > 0.5, EMS$/m*. > 0.2 (in total 3 signal regions)

R @ 0-lepton +> 7 jets: EMSS> 200, 350 or 250 GeV, mgl;f > 1000, 1000
4 or 1500 GeV, Ag > 0.5, EMS$/m%, > 0.2 (in total 3 signal regions)
complementary signal regions _
B . mi.
optimised for many b-jets @ > t-lepton +Z,6 jets: ET'SS> 175, 225 or 275 GeV, my> 140, 140
in the final state or 160 GeV, mil. > 700, 800 or 900 GeV, EMSS/, /HIne! > 5./GeV (in

total 3 signal regions)

Jeanette Lorenz ( Inclusive searches for squarks and gluinos 04.09.2013 13
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0- or 1-lepton + 3 b-jets

ATLAS St Py
E fiammiiom %

Events

Backgrounds

@ Irreducible: ft+b, tt+ bb, tt+ Z/h with Z/h — bb;
taken from MC

@ Reducible: background events without 3 real E
b-jets, e.g. tt production in association with light
jets, single t, W+jets, Z+jets, dibosons
— estimated by a matrix method based on the EE
number of b-jets in the event

t
g i

7 1z
Number of jets with p,>30 GeV

(matrix method closure test)

Background estimates in the signal regions

region reducible bkg irreducible bkg total bkg (MC) data

SROMj-A | 22+1.1 08+07 3.0+1.3(5.1) 2

SR-01-4j-B | 0.8+0.9 05+05 1.3+1.0(3.9) 3

SR-0-4j-C | 1.2+08 0.6+06 1.8+1.0 (2.5) 2

SR-OF7;-A | 155 = 3.4 70£6.0 225+69(288) || 22

SR-0-7jB | 23+23 1.3+ 1.1 36+25(6.2) 3

SR-0-7-C | 0+05%%° 0.8+0.7 0.8+ 4% (3.1) 1

SR-11-6j-A 10.7 733 48+3.7 155+8.4(138) | 7

SR-11-6jB | 57+55 17414 7.4+57(6.3) 0

SR-11-6j-C 2L 0.6 198 3.0 + 2.8 (2.6) 0 o

\

Good agreement between background estimation and observed
data. Tightest limit on the visible cross section in the ”
1-lepton + 6 jets SRs: 0.15 fb e (GeV]

Jeanette Lorenz (L Inclusive searches for squarks and gluinos 04.09.2013
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2'|ept0ns Same'Sign ATLAS-CONF-2013-007

@ Production of same-sign lepton pairs (focus here on ee, eu
and ppu) rare in the SM

@ Several production possibilities in SUSY decay chains, e.g.
ing — tt — ttx9

Due to rareness of same-sign events in SM processes low
background expectation:

T T
ATLAS Preliminary

Jra=z70G=atey

Entries / 233 GeV.

@ prompt same-sign lepton pairs with two real same-sign

leptons:
ft+ vector boson, dibosons; estimated by using the MC prediction and 4

validated in validation regions

@ fake lepton background - at least one of the selected

leptons is misidentified: ]
mostly semi-leptonic tf events; estimated by a matrix method 40 S0 600 700 800 900 100

/A I R T P |

o

Data / Exp.

@ charge mis-identification:

emission of hard bremsstrahlung followed by an asymmetric conversion
(et - et~y — eTeteT)
only for events with electrons; mostly di-leptonic ff events; estimated by
determining the ratio between same-sign and opposite-sign electron pairs
in Drell-Yan events and applying this ratio to regions similar to the SRs, but See pOSter by O. Ducu J
containing opposite-sign events

Jeanette Lorenz (LMU) Inclusive searches for squarks and gluinos 04.09.2013 15
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__________________________________
2-leptons same-sign signal regions

Signal region  Ny_jeis  Signal cuts (di ry case) Signal cuts ion case) i oai et
SROb 0 Niews >3, EF%5> 150 GeV  Nieys > 3, Ef's> 150 GeV, my> 100 GeV, I -y glUINO OF squark par pro uction

mr> 100 GeV, mey>400 GeV  binned shape fit in my for mey >300 GeV and no b-jets in the final state
SR1b >1 Ny >3, ET55> 150 GeV News > 3, EF55> 150 GeV, my>100 GeV, ) I

my>100 GeV, me>700 GeV binned shape fit in Mg for me;>300 GeV ggﬂ;s:;zseé’vgge%éer}gs with
SR3b >3 N > 4 Ny > 5.

i Eriss< 150 GeV or my< 100 GeV large b-jet multiplicity
and small E{"'SS

ATLAS Preliminary

ATLAS Preliminary

Jra=207w’ Georer Jra=207w G=orev

Entries / 300 GeV
Entries / 400 GeV

§ &
E] E]
8 8
0 60 80 1000 1200 1400 0 60 80 1000 1200 1400
g [Gev] g [GeV]
Results in exclusion signal regions
Background estimate in good B) Exclusion case SROb SR1b SR3b
agreement with data in all regions; Observed events 5 11 1
strongest model independent upper Expected background events 75+32 101+39 18=13
limit on the visible cross section in T — oA OO (O
" N Xpecte events 5+0. 41 6+0.
SRODb (discovery case): 0.33 fb Expected diboson events 34+11 14407 <01
Expected fake lepton events 34+29 44+31 1.0+£1.1
Expected charge mis-measurement events 0.2 + 0.1 08+03 0.1+0.1
Jeanette Inclusive searches for squarks and gluinos 04.09.2013 16
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Interpretation summary

The various analyses are interpreted in multiple models:

Simplified models j

—) Viatwo steps:
§ — qqwzi8
g— qq(ll//u/z/u))z? or
g — qUl/lv/v)z?
» Analyses:
0-lepton+2-6 jets,
0-lepton multi-jet, one hard
lepton, 2-lepton Razor,
2-lepton same-sign

direct:
g — qax} or g — q%3
» Analysis: 0-lepton+2-6 jets

via one step:

= <0 o 7 <0

§— qux] org — qWxy gluino mediated stop or
» Analyses: —> sbottom production:

0-lepton+2-6 jets,
0-lepton multi-jet, one hard
and soft lepton, 2-lepton Razor

g — ttx

» Analysis: 0-lepton multi-jet,
0- or 1-lepton + 3 b-jets,
2-lepton same-sign

MSUGRA J

tan 8 = 30, Ag = —2mg and . >0
» Analyses: 0-lepton+2-6 jets, 0-lepton multi-jet, one hard lepton, 0- or 1-lepton + 3 b-jets, 2-lepton same-sign

+ further models (pMSSM, mUED,...) )

Jeanette Lorenz ( Inclusive searches for squarks and gluinos 04.09.2013 18




__________________________________
Direct decay of gluinos/squarks

Limits by the 0-lepton+2-6 jets analysis

5 production; 5> aq 7,

E T T
1400 |~ ATLAS Preliminary

m (GeV]

200 | Lat- 209", e Tev

semmirs ol glUINO

0-lepton combined --=-+ Expectod imit (47 15", 7Tev) ]

e pair-production
800 - wnvuduﬂl‘ﬂ" nwx §>aa y“ mg=0.96m;
r < 1800 T T T
£ 3 F
600 - S 160 ATLAS Pretminary’ 2 Opsorved i (10355
400 - : 140 JM:QUM - feorer o= Expectedimit (410,

0-lepton combined

P Bl I

200 120
é L L L Hl L% 100¢

200 400 600 800 1000 1200 1400
m;[GeV] 80

 production; G- a 1.
R AR Ras e e ]

3 E .
& 700 =ATLAS Preliminary == Oserved imit (410 40(
@ E 222 Expectedimit (410,
600 }I“"”a'“ 8TV Observed mit (471", 7 Tev4 ] 200 ]
E 0-epion combined - Expected Imit (47 15", 7 Te . | | | | | ]
500 200 400 600 800 1000 1200 1400 1600 1800
m; [GeV]
400

gluino-squark production

300

200

squark
pair-production

100 B
E Il I Il Il I Il |

200 300 400 500 600 700 800 900 1000 1100
m, [GeV]
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Decay of gluinos via an intermediate chargino

. Smpifed modol, - AT, - G0 W W

600

400

200

= T T T
2
£ oo E
=
2 08F e
£ orfp E
el
5§ 06F El
2 ATLAS [Lat=2031"
g 05 Multjet Combined W3
gos i \
- Expected it (+10,,,) i
0.4 . Observed limit (+163.5) i
03F 3
02f {4
01f )
oL L L LA |
400 500 600 700 800 900 1000 1100 1200

Jeanette Lorenz (

%%

()= (m( ) + m(LSP))2

RS AR AR SRR AR
Observed imi (47 ", 7TeV) ATLAS  Preliminary

— Observed fmit =1

-2 Expected mit (1 o,,

Lat=2031" V5=8 Tel]

0-lepton combined

\
!

1 Il Il Il 1 Il
200 400 600 800 1000 1200 1400 1600
qluino mass [GeV]

O-lepton+2-6 jets

3.5 aaWid m§)=60 Gev

m(g) [GeV]

0-lepton multi-jet

M

gluino masses up to
700 GeV excluded for
nearly all allowed
neutralino masses (if
neutralino-gluino mass
difference larger than
25 GeV)

gluino masses up to
1.18 TeV excluded for
small neutralino

masses

4 - aaWWET, x-112

T T
ATLAS Preliminary
Hepton + e + 7%
[La-z0am! ferev

) _”

3
8
8

m,s (GeV]

2 Observed it (410

Expected imit (41,

W limits at 95% CL

T T
PRD 86 (2012) 092002

Observed it (hard lepior)
Expected Imi (nard loplon)

——— Observed lmi (soft apton)
Expected Imit softepton)

‘Numbers give 95% CL excluded mode cross sections [pb]

L
1400
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Decay of squarks via an intermediate chargino
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Decay of gluinos/squarks via two steps
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Gluino mediated stop quark production

Gluino masses up to ~ 1350

GeV excluded
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“Higgs aware” MSUGRA

MSUGRA/CMSSM: tan(p) = 30, A = -2mq, u >0
0

Status: SUSY 2013
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__________________________________
Summary

Presented some very powerful analyses to look for SUSY produced in strong
production

No significant excess above SM expectations has been seen.

Limits are placed on the gluino mass (up to ~ 1.3 TeV, depending on model) and on
the squark masses (up to ~ 700 GeV, depending on model).

Model independent upper limits on the visible cross section have been derived and
can be as low as 0.15 fb (depending on the analysis).

All results can be found on this webpage, summarising all public ATLAS SUSY results.
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ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

Status: SUSY 2013 [Ldt=(46-229)fb7" 5=7,8TeV
Model e M Ty Jets ET [ram] Mass limit Reference
MSUGRA/CMSSM o 26jels  Yes 203 |@E ATLAS-CONF-2013.047
MSUGRA/CMSSM feu  36jels Yes 203 [& ATLAS CONF 2013062
g MSUGRACNSSM 0 70jets Yes 203 |E 08.1
0 26jels  Yes 208 [a 740 GeV ATLAS-CONF-2013.047
0 26jels  Yes 203 [ ATLAS-CONF2013.047
Teu  36jels Yes 208 [& ATLAS CONF 2013.062
2eu  03jes - 203 |& ATLAS CONF-2013.089
2 2eu  24jets Yes 47
B 127 02jels  Yes 207 |& ATLAS CONF-2013.026
3 2y - Yes 48 12090753
£ teusy - Yes 48 ATLAS CONF-2012-144
GGM (higgsino-bino NLSP) 7 1b 4.8 m(i3)>220GeV 12111167
GGM (higgsino NLSP) 2eu(2) 03jets Yes 58 m(F4)>200GoV ATLAS CONF2012-152
Gravitino LSP 0 monojel Yes 105 m(E)>104 oV ATLAS CONF-2012-147
53 0 36 Yes 201 & 127ev m(i?)<600Gov ATLAS CONF-2013.061
133 0 70jets Yes 203 |& 11TeV. m(i?) <350Gev 1308.1841
T Otey  3b  Yes 201 [& 134 TeV. (i) <400 GeV ATLAS CONF-2013.061
L 01en 3b Yes 201 |& 1.3TeV. miF§)<300 GeV ATLAS-CONF-2013-061
0 Yes 201 |By 100-620 GeV' ma/’1<w Gev
. 2eu(SS) 03b Yes 207 |b 275430 GeV. (552 miid) ATLAS-CONF-2013.007
g% 12ep 1 Yes 47 |h 11 m(m 55GeV 1208.4305, 12092102
£3 2eu  02jets  Yes 203 |i 130-220 GeV'  m(i)<<m(f) | ATLAS.
g3 2eu  2jels  Yes 203 |h 225-525 GeV. ATLAS CONF-2013.065
: E_ 0 Yes 201 |& 150-580 GeV' m(x,y<200 ssv miF)m(E)=5 Gev 1308.2631
§:“ teu 1b Ves 207 |& 200-610 GeV/ a o ATLAS-CONF-2013.037
8 0 2 205 & 320-660 GV ATLAS CONF 201,024
S 0 mono-jetic-tag Vs 203 & 90-200 GeV/ m(m mkaSGe\l ATLAS-CONF-2013-068
2en(2)  1b  Yes 207 |G 500 GeV' ()t ATLAS CONF 201,025
3en(2)  1b  Yes 207 |6 271520 GeV. i et ATLAS CONF-2013.025
2en 0 Yes 203 |7 85315 GeV. m(X,] -0GeV. ATLAS CONF-2013.049
2eu 0 Yes 203 (¥ 125-450 GeV/ (72)=0 GeV., m(f, 7)<0.5(m(¥ mm ) ATLAS-CONF-2013-049
= 27 S Yes 207 | 180-330 GeV. gf“) cou 0 s«mm»mmn ATLAS CONF-2013.028
us 3en 0 Yes 207 |Epa 600 GeV. i) mm;m (7, =0S(miFi)m(i}) | ATLAS-CONF-2013.035
3em 0 Yes 207 [EhEb 315 GeV. i), mw, T saponssacoupod | ATLAS.CONE 2013025
Te 26 Yes 203 |Fedb 285 GeV L)) o, sentonedecoupi | ATLAS GONF 2015008
E g Drectiiin pmd long- hved)(, D.sapp wk  djet  Yes 203 |&F 270 GeV meFmiEe) 3 ATLAS-CONF-2013-069
& Stable, stopped Z R-hadror 15jets  Yes 229 |& 832 GeV m{F1)=100 GeV. 10 us<r(g)<1000 s ATLAS-CONF-2013-057
| oA ) Nuecoe e
s & GMSB, 1-7G, longlived ¥} 2y - Yes 47 Oa<r(i@)<zns
33, 2 —qaqu (RPV) 1, displ. vix - - 203 |a 1.0 TeV. 1.5 <cr<156 mm, BR(u)=1, m(})=108 GeV | ATLAS-CONF-2013-092
LFV ppsi; + X, 7y me " - - as =010, 122=0.05 12121272
LFV ppsv, + X, Froe(u) + 7 1es+t - s 5 12121272
S Blinear APV CMSSM en TRl Yes 47 ATLAS CONF-2012-140
e ‘ WA, xgﬂmw epve  den - Yes 207 |% 760 GeV' m(i2)>300GeV, >0 ATLAS-CONF-2013-036
)nxh)(. WA s sentr - ves 207 [ 350 GeV ()80 GeV, 113> ATLAS CONF-2013.036
o 67jets - 203 |& 916 GeV BR(1)-BR(b)-BR(c)-0% ATLAS CONF-2013.091
§ie iobs 2eu(S9) 03b  Yes 207 |& 880 GeV ATLAS CONF-2013.007
Scalar gluon pair sgluon—q7 o ajets - 46 |sgon incl. limit from 1110.2693 12104826
8 Scalargiuonpar sglion—tt  2e(S3) 15 Yes 143 ATLAS.CONF-2013.051
S | WIMPinteraction (DS, Dirac x) 0 monojet Yes 105 M(1)<80 GeV. it of<687 GeV for DB ATLAS CONF-2012-147
L

V5=8TeV
full data

101

Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown. Al limits quoted are observed minus 1o theoretical signal cross section uncertainty.



__________________________________
Detailed results of the 0-lepton + 2-6 jets analysis (I)

Signal Region A-loose A-medium B-medium B-tight C-medium C-tight
MC expected events
Diboson 428.6 15.0 43 0.0 255 0.0
Z/y*+jets 2044.4 83.1 20.6 23 119.4 2.6
Wjets 2109.0 58.8 16.4 2.1 88.7 1.0
t7(+EW) + single top 785.9 8.2 2.0 0.3 45.9 0.3
Fitted background events
Diboson 430 + 190 157 43+20 - 26+ 11 -
Z/y* +jets 1870 + 320 57+ 11 165 02+05 80 + 29 0.055
Wjets 1540 + 260 42+ 11 10£4 1.6+12 5518  0.7+09
t7(+EW) + single top 870 + 180 78+28 22420 0.6+07 5011 09+09
Multi-jets 33+ 33 - 0.1+0.1 - - -
Total bkg 4700 + 500 122+ 18 33+7 2414 210+40 1.6=1.4
Observed 5333 135 29 4 228 0
ey [fb] 66.07 2.52 0.73 0.33 4.00 0.12
5% 1341.2 51.3 149 6.7 81.2 24
Sew 1135.073327 277155 17.074 5.8%2% 7297338 3.3
po (Z,) 0.45 (0.1) 0.27(0.6)  0.50(0.0) 0.34(04)  0.34(0.4) 0.50(0.0)
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Detailed results of the 0-lepton + 2-6 jets analysis (ll)

Signal Region D E-loose E-medium E-tight
MC expected events
Diboson 2.0 55 1.7 0.0
Z/y* +jets 8.5 19.6 6.3 1.9
Wjets 4.8 23.1 52 0.8
t{(+EW) + single top 5.0 67.3 16.8 1.5
Fitted background events

Diboson 20+20 55+2.1 1.7+ 0.8 -
Z/y* +jets 3.8+25 12+£7 29+26 04x0.6
Wjets 33+25 187 49+27 07+05
ti(+EW) + single top 5.8 £ 2.1 76 £ 19 206 17+14
Multi-jets - 1010 - -
Total bkg 155 113+21 308 29+1.8
Observed 18 166 41 5
(ea [1b] 0.77 4.55 1.41 0.41

o 15.5 924 28.6 8.3
S 13.6%35  57.3799 214778 6.5139
po (Z,) 0.32(0.5) 0.03(1.9) 0.14 (1.1) 0.22(0.8)
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Signal region definitions of the 0-lepton+multi-jet

analysis

Multi-jet + flavour stream Multi-jet + M}: stream
Identifier 8j50 ‘ 9j50 ‘ > 10j50 7j80 > 8j80 > 8j50 ‘ > 9j50 ‘ > 10j50
Jet | <2.0 <20 <28
Jet pp > 50 GeV > 80 GeV > 50 GeV
Jet count =38 =9 > 10 =7 >8 >8 ‘ >9 ‘ >10
b-jets
1({>2(0(1]>2

(pr > 40 GeV,|n| < 2.5)

M3 [GeV]

Episs /. /Hy

>4 GeV'/?

> 340 and > 420 for each case

>4 Gev'/?

>4 GeVv'/?

Table 1: Definition of the nineteen signal regions. The jet |n|, pr and multiplicity all refer to the R = 0.4 jets. Composite jets with
the larger radius parameter R = 1.0 are used in the multi-jet + Ar[}l stream when constructing AIIE. A long dash
no requirement is made.
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Detailed results of the 0-lepton+multi-jet analysis

Signal region 8j50 9j50 10550
bejets 0 1 >2 0 1 >2
Observed events 40 14 44 5 B 7 3
Total events after fit 3544 40 + 10 50 + 10 33+£07 | 61+17 [8.0+27 [1.37+035
Fitted tf 274£09 [ 118430 [ 23.0£5.0 [ 0364018 [ 1.5£05 | 3211 [ 0067900
Fitted W +jets 20725 | 062703 | 0.20%92 - 0.247555 - -
Fitted others 2.941% 175 28730 || 0.03+£0.03 | 0.38+£0.25 | 0407059 || 0.08+0.08
Total events before fit 36 48 59 34 6.6 8.9 1.39
tt before fit 3.5 15 30 0.41 1.8 4 0.08
W+jets before fit 2.9 1.0 0.29 - 0.40 - -
Others before fit 2.4 1.8 2.8 0.03 0.34 0.4 0.08
Maulti-jets 273 30 £ 10 26 + 10 3.0+0.6 4.0+14 [d4d4+22 [1.23+032
N (exp) 16 23 26 5 7 8 4
Npgly (obs) 20 23 22 7 9 7 6
Lmas " A € (exp) [] 0.8 12 13 0.26 0.36 0.40 0.19
O i max * A - ¢ (obs) [fb] 0.97 1.1 1.1 0.34 0.43 0.37 0.29
Po 0.24 0.5 0.7 0.21 0.28 0.6 0.13
Significance (o) 0.7 —0.02 —0.6 0.8 0.6 —0.28 1.14

Table 4: Number of observed and expected (fitted) events for the seven pii = 50 GeV signal regions of the multijet + flavour
tt+ W, ti+ Z, and single top. The table also

stream. The category indicated by ‘others’ includes the contributions from Z + jet
contains for each signal region the probability, pg, that a background-only pseudo-experiment is more signal-like than the observed
data; the significance, o, of the agreement between data and the Standard Model prediction; the 95% CL upper limit on the number
B9 1> originating from sources other than the Standard Model; and the corresponding cross section times acceptance times

of events.
s 5 95% 4.
efficiency, oy pax A €
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Detailed results of the 0-lepton+multi-jet analysis

Significance (o)

‘ Signal region H 7j80 H 8j80 ‘
[ets [ o [t [ =2 o [ 1 T s2 |
[ Observed events | 12 I 17 [ 1 2 I 1 I 3 |
Total fitted events 11.0+22 | 176 |25+10 ] 0.9+0.6 15+09 | 3.3+22
Fitted tf 0.007020 [ 5.0+ 40 | 12£9 0.1070:18 0.3279:57 15712
Fitted W +jets 0.07%5:3% | 0.207057 - - - -
Fitted others 19555 | 0715050 | 26717 | 0.024+0.02 | 0.0240.02 | 0.3270:3¢
Total events before fit 11.7 16 23 0.8 1.8 3.3
tt before fit 0.34 1 10 0.08 0.6 15
W +jets before fit 0.46 0.29 - - - -
Others before fit 1.8 0.89 3.0 0.02 0.02 0.35
[ Multi-jets [o1+16 11+4 10+4 0754056 [ 12405 [ L4+10 |
[ ] (exp) 10 17 14 4 4 6 |
Nism (obs) 10 16 12 5 35 6 |
st - A - € (exp) (D) 0.5 0.8 0.7 0.18 0.18 031 |
| o8 max - A - € (obs) [fb] 0.5 0.8 0.6 0.24 0.17 031 |
[ [ o5 [ 06 [ o8 [ o019 I 0.6 [ 05 ]

005 [ —014 | -10 0.9 | —o028 | -0.06

Table 5: As for table 4 but for the six signal regions for which p‘q‘-‘i“ =80 GeV.
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Detailed results of the 0-lepton+multi-jet analysis

[ signal region 8j50 |
[ M7 [Gev) 340 20 |
[ Observed events 69 37|
Total events after fit 75419 | 45+ 14
Fitted ti 17411 | 16+13
Fitted W +jets 0858 | 0.4X07
Fitted others 52530 | 2.8%%2
Total events before fit 85 14
tF before fit 27 14
W jets before fit 0.8 0.4
Others before fit 5 2.8
‘ Multi-jets H 52+ 15 | 2747 ‘
[ N3 (exp) [ 10 [ 25 |
| NE& (obs) H 3 | 20 |
[ b A e exp) () [ 19 [ 11 ]
| 0% x4 (obs) H 17 [ 1o |
[ 7o [ oeo [ o7 ]
[ significance (o) [ —o027 [ —0s |

Table 6: As for table 4 but for the signal regions in the multi-jet + ‘\]% stream for which
the number of events in the control regions allowed background determination using a fit.
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Detailed results in the hard single lepton signal
regions (binned)

binned hard single-lepton

3-jet 5-jet 6-jet

electron muon electron muon electron muon
Observed events 45 28 12 7 7 7
Fitted background events 46.4+80 381+58 122+52 71+16 9.7+20 74+£17
Fitted {f events 238+64 200+50 74+33 56+£15 80=£1.9 56+1.5
Fitted W-+jets events 154+55 107+40 3.1+22 04+04 0.1732  0.3+03
Fitted diboson events 44+23 33+17 09+06 04+02 05+03 0.06+0.03
Fitted misidentified lepton events 04703 08733 0.0175%% 00738  0.0773% 0.8%0%
Fitted other background events 23+08 33+11 07+03 06+02 1.0+03 0.6 +£0.1
MC expected SM events 548 +103 43.0+71 141+63 70+16 101=£19 79+17
MC expected (t events 2883+387 19.7+26 71+30 53+12 84+17 6.0+ 1.3
MC expected W+jets events 244+73 161+51 53+34 06+05 02+02 05+05
MC expected diboson events 45+23 34+17 09+06 04+02 06+03 0.07+0.03
data-driven misidentified lepton events 0.479% 08735 0017538 00133  0.0773% 0.8%0%8

MC expected other background events 21+08 31+12 08+03 07+£02 1.0+03 0.6+0.2
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Detailed results in the hard single lepton signal
regions (tighter version)

inclusive hard single-lepton
5-jet

3-jet 6-jet

electron muon electron muon electron muon
Observed events 4 5 4 2 2 0
Fitted background events 39+1.0 27+09 36+£1.0 25+08 20+07 1.7+ 06
Fitted {f events 14+05 16+05 27+08 20+07 1.3+05 13+05
Fitted W+jets events 0.9+ 04 06+05 0.11+008 0.08+0.08 0.00+0.00 0.074:00'_1057
Fitted diboson events 0.8+ 05 04 +02 07+04 010£005 0.06+0.04 0.00 =+ 0.00
Fitted misidentified lepton events 0.154:00‘_1175 0.00 +0.02  0.00 £ 0.01 0.00 + 0.01 0.00 £0.00  0.00 & 0.00
Fitted other background events 0.6 +0.3 0.09 £ 0.05 0.12 £+ 0.07 0.3+ 0.1 0.7 £ 0.3 0.3+ 0.1
MC expected SM events 42+1.1 29+1.0 3.6+09 24407 21408 1.9+07
MC expected tf events 1.31+04 1.5+04 26 £0.7 19+06 1.4+05 144+05
MC expected W+jets events 13+05 09+07 02+0.1 0.1+0.1 0.0 +0.0 0.11%_21
MC expected diboson events 0.8+05 0.4 +0.2 0.7+ 04 0.10 £ 0.05 0.07 £ 0.04 0.00 £ 0.00
data-driven misidentified lepton events ~ 0.1574% 000 4£002 0004001  000+001 000000 000 0.00
MC expected other background events 0.6 £0.3 0.09 £ 0.05 0.13 £+ 0.07 0.3 £0.1 0.6 +0.3 0.3+ 0.1
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Detailed results in the soft lepton signal regions

soft single-lepton _ soft dimuon
3-jet 5-jet

-je 2-jet
Observed events 7 9 7
Fitted background events 56+ 1.6 14.8 + 3.7 1.6+1.0
Fitted {f events 1.3+1.0 7.8£3.3 1.2+1.0
Fitted W+jets events 26+0.7 21+09 -
Fitted diboson events 0.6+0.4 0.7+0.4 0.4+£0.3
Fitted misidentified lepton events 0.0070,% 3.3+ 1.4 0.0"%8
Fitted other background events 1.1+£05 0.9+0.5 0.01100'.0061
MC expected SM events 6.3+ 1.9 159+ 3.8 19+1.2
MC expected tt events 1.4+£141 7.8+3.0 1.5+1.2
MC expected W+jets events 3.1+0.9 3.2+0.9 -
MC expected diboson events 0.6 £0.4 0.7+0.4 0.4+0.3
data-driven misidentified lepton events O.OOt%%SO 33+1.4 0.0too'%

MC expected other background events 1.14+0.6 0.9+0.4 0.01 t%%ﬁ
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Upper limits for the one lepton analyses

[fb] s s* Clg p(s = 0)

obs exp

Signal channel (ec)™

obs.

soft single-lepton one b-jet channels

low-mass 0.43(0.42) 8.8(8.6) 6. 9*’ -0 6. 9*” ¢ 0.76 (0.71) 0.26 (0.27)
high-mass 0.39(0.38) 7.9(7.7) 6. 3*‘ k) 6 9*’ ") 0.79(0.75) 0.21(0.22)
Soft single-lepton wo bjet channels

low-mass 0.66 (0.62) 13.4(12.7) 3. 2+5 o | (13, 1*53'1) 0.52 (0.46) 0.50 (0.50)
high-mass 0.26 (0.24) 5.3(4.9) s.sf‘ :‘4 15.545"‘98) 0.50 (0.40) 0.50 (0.50)
Soft single-lepton channels

3-jet 0.40 (0.39) 8.1(8.1) 7-3t2{_75 (e.st”z'_”‘) 0.67 (0.66) 0.36 (0.31)
5et 0.35(0.33) 7.1(6.8) 10.04:33'_”U (9.54:‘2'_1) 0.15(0.15) 0.50 (0.50)
soft dimuon channel 0.57 (0.54) 11.5(11.1) 5.92‘_‘0 (e.st"'_‘g) 0.98(0.92) 0.01(0.02)
binned hard single-lepton channels

3-jet (electron) 0.97 (0.98) 19.8(19.9) 20.2+a 3 " (20. 7Jr7 9) 0.47 (0.45) 0.50 (0.50)
3-jet (muon) 0.57 (0.52) 11.6(10.6) 15.6+5 v (15, 8+6 5) 0.13(0.12) 0.50 (0.50)
5-jet (electron) 0.63(0.60) 12.7 (12.1) 12,5“22 (12. 2*‘ ) 0.50 (0.49) 0.50 (0.50)
5-jet (muon) 0.38 (0.36) 7.7(7.2) 7.tfrz -8 (7. 3*”2‘2) 0.53 (0.49) 0.50 (0.50)
6-jet (electron) 0.33 (0.34) 6.6(6.8) 7,5'*'“ ¥ L. 7'*'3 5) 0.32(0.37) 0.50 (0.50)
6-jet (muon) 0.35 (0.35) 7.1(7.1) 7.1+3 v L. 4“ 5) 0.50 (0.46) 0.50 (0.50)
inclusive hard single-lepton channels

3-jet (electron) 0.30 (0.28) 6.0(5.7) 5,7+2 2 (5. s“‘ 98) 0.56 (0.51) 0.48 (0.48)
3-jet (muon) 0.38(0.37) 7.7(7.5) 5.1 “ 0y 6. 1*2 ’) 0.89 (0.82) 0.13(0.13)
5-jet (electron) 0.30(0.29) 6.0(5.9) 5. 0.60 (0.56) 0.43(0.43)
5-jet (muon) 0.22(0.21) 4.6(4.2) 4.7*‘ v (@ 7*2 0.44 (0.41) 0.50 (0.50)
6-jet (electron) 0.23(0.22) 4.6(4.4) 4.4*‘ i " (@ 4“ 5) 0.56 (0.49) 0.50 (0.50)
6-jet (muon) 0.15(0.12) 3.0(2.5) 4.1*‘ £ | @ 3*2 ”) 0.13(0.16) 0.50 (0.50)

Jeanette Lorenz ( Inclusive searches for squarks and gluinos 04.09.2013 37



Detailed results of the 2-lepton Razor analysis

channel ee/pp SR1 en SR1 ee/pp SR2 ep SR2
Observed events 102 87 8 8
Fitted bkg events 116.6 + 16 102.5 + 15 11.0+ 28 10.1 £ 2.7
Fitted DibosonWW events 31.5+8.3 28.1+7.3 0.9+0.3 0.44 +0.15
Fitted ZX events 6.8+ 1.5 3.6+0.3 0.57 £ 0.14 0.22 + 0.06
Fitted Top events 65.6 + 11.4 55.0 £ 9.8 8.9+24 8.6 £2.4
Fitted reducible bkg. events 12.8 £ 6.6 15.8£7.5 07152 0.8t%Y
MC exp. SM events 115 101 12.8 10.4
MC exp. DibosonWW events 29.1 25.9 0.8 0.5
MC exp. ZX events 8.2 3.5 0.7 0.19
MC exp. Top events 65 56 10.6 8.9
Exp. reducible bkg events 12.8 15.8 0.7 0.8
> — 18 13 2.4 2.2
95% C.L. upper limit on Nggy 28 (35 52) 2431133 6.7(85]55) 7.1 (8.4[5. )
i 2.3 2.1 0.61 0.60
95% C.L. upper limiton oggy [fb] 1.4 (1.7]5°3)  1.2(1.5]2°1)  0.33(0.42]0°5))  0.35(0.4170°50)
Ppo-value (Gauss. o) 0.76 (—0.70)  0.80 (—0.86) 0.77 (—0.75) 0.69 (—0.49)
Inclusive searches for squarks and gluinos 04.09.2013
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Detailed results of the 2-lepton Razor analysis -
opposite-lepton flavour signal regions

channel OS ee/pp SR1 OS en SR1 OS ee/pp SR2 OS en SR2
Observed events 91 81 7 8
Fitted bkg events 112+ 16 92 £ 13 10.3+2.6 9.8+27
Fitted DibosonWW events 31.4 £ 84 28.0£7.2 0.89 £+ 0.25 0.45 +0.14
Fitted ZX events 51+1.1 1.90 + 0.15 0.44 £ 0.10 0.10 £+ 0.03
Fitted Top events 64 + 11 53.2+9.5 8.6+24 8.4+23
Fitted reducible bkg. events 11.4 £ 6.1 8.9 +5.1 0.41¢7 0.8+t
MC exp. SM events 109 90 11.9 10.1
MC exp. DibosonWW events 29.0 25.8 0.84 0.45
MC exp. ZX events 6.3 1.84 0.54 0.10
MC exp. Top events 62 54 10.2 8.7
Exp. reducible bkg. events 11.4 8.9 0.4 0.8
95% C.L. upper limit on Nggy 24 (33]5,) 25(30]57) 6.1(82]157) 7.3(8.3]5%)
i 2.2 2.0 0.59 0.59
95% C.L. upper limit on oggy [b] 1.2(1 .611 2 1.2 511_0) 0.30 (0.401938)  0.36 (0.41703%)
po-value (Gauss. o) 0.86 (—1.1)  0.73(—0.60) 0.81 (—0.88) 0.66 (—0.42)
Inclusive searches for squarks and gluinos 04.09.2013
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__________________________________
Detailed results of the 2-lepton Razor analysis -tighter
signal regions

channel ee/pp DR en DR
Observed events 17 12
Fitted bkg events 173+ 2.6 17.8 £ 3.2
Fitted DibosonWW events 59+1.3 58+1.5
Fitted ZX events 1.52 +0.30 0.76 £ 0.11
Fitted Top events 7.7+£15 7617
Fitted reducible bkg. events 12+1.2 26+17
MC exp. SM events 17.6 17.3
MC exp. DibosonWW events 5.6 5.4
MC exp. ZX events 1.83 0.78
MC exp. Top events 7.96 7.6
Exp. reducible bkg events 1.2 2.6
95% C.L. upper limit on Nggy 11.0 (1044T‘5~1) 7.6 (10.4T‘5~°)
o - 0.74 0.74
95% C.L. upper limit on oggy [fo] ~ 0.54 (0. 5110 2y 037(. 5110 9]
po-value (Gauss. o) 0.44 (0.16) 0.84 (—0.98)

Observed numbers of even(s and predictions from the fit to the SM backgrounds in the control regions extrapolated to the signal regions, for an integrated luminosity of 20.3 fb ' Nominal MG
0 MC tions) are given for The errors shown are the statistical plus systematic uncertainties. The observed p-values and Gaussian significances
for the single-bin msccvevy regions are given, along with the 95% C.L. upper limit on the cross-section, &, and number of events, Ngy, for non-Standard Model production in each region. These

regions are identical o ee / fu 1 SR1 and ef1 SR1 but with a higher M/ > 600 GeV requirement. The nominal expected limits are shown in parentheses along with the limits in the case of a
one-o upward (1) or downward () fluctuation in observation.
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Further results in the 2-leptons SS signal regions

A) Discovery case SROb SR1b SR3b
Observed events 5 8 4
Expected background events 75+33 3.7+1.6 3.1+1.6
Expected {7+ V events 05+04 22410 17408
Expected diboson events 3.4+1.0 0.7+£0.4 0.1 £0.1
Expected fake lepton events 3.4 + 3.1 0.34:10'413 O.Qﬁdg
Expected charge mis-measurement events 0.1 +0.1 0.5+0.2 0.4 £0.1
Po 0.50 0.11 0.36
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§-§ decays via WWZZ: §G— qaqaf, 7, — qqquZWZi?i?
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