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Outline
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e SUSY analyses, the O-lepton channels
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Supersymmetry

e

Extension to Standard Model, solving many
problems

¢ Higgs mass stability/fine tuning

¢ Gauge coupling unification

¢ Dark matter candidate
R-parity conservation:

® Sparticles created in pairs

¢ Lightest Supersymmetric Particle (LSP) 1s stable
and non-interacting

Typical signature 1n a hadron collider:
e Highp_jets
e Missing E_(MET)
® Leptons, depending on mass hierarchy

Parameters unknown => model-independent,
inclusive searches

fnvisible (=> MET) ~ X2

Jet(s)

Jet(s),
lepton(s),
Higgs, ...
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SUSY searches in ATLAS

e A collection of related “Missing
E_-based” analyses performed

on data in 2010

Jets + MET + lepton veto
1 lepton + jets + MET

2 leptons (OS/SS) + MET

2 leptons (Flavour subtraction)
+ MET

¢ 3+ leptons + jets + MET

v

>

» Plus more exclusive final states
¢ MET + b-jet, T, Y, ...
® RPV scenarios

¢ (Quasi-)stable long-lived
signatures

S ATLAS
3 EXPERIMENT

Run Number: 167776, Event Mumber: 20330130

Date: 2010-10-28 02:24:03 CEST
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The ATLAS
detector

Ll

Inner detector:
charged particle
tracks and vertices,
2T solenoidal

magnetic field

Liquid argon and
Tile calorimeters:
electromagnetic and
hadronic showers
Muon spectrometer:
muon tracks, toroidal
magnetic field

\ Tile calorimeters

LAr hadronic end-cap and
\ forward calorimeters

LAr electromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor tracker

The largest LHC detector

Commissioned using test beams and cosmic
runs until 2009

p-p measurements at /s = 1.8, 2.36 and 7 TeV,
and Pb-Pb at / SNN = 2-76 TeV
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ATLAS Online Luminosity Vs=7TeV
[] LHC Delivered
[ ] ATLAS Recorded

ATLAS 2010 data
collection

Total Delivered: 48.1 pb™
Total Recorded: 45.0 pb'1

» About 45 pb™' recorded pp
collisions (48 pb™' delivered)
e High operating efficiency
¢ Trigger/DAQ efficiency: 93.6%

¢ Subdetector efficiency: >90% : 19/05 14/07 08/09 03/11
Day in 2010

N
o

Total Integrated Luminosity [pb™]

-
o

Inner Tracking

ATLAS Online \s=7Tev
Detectors

Total Efficiency: 93.6%

Calorimeters Muon Detectors

LAr LAr

Pixel SCT TRT EM HAD EWD Tile MDT RPC CSC TGC

99.1 9895 100 9S0.7 %6.6 97.8 100 999 199.8 96.2 998

Luminosity weighted relative detector uptime and good quality data delivery during 2010 stable beams in pp
collisions at vs=7 TeV between March 30" and October 31% (in %). The inefficiencies in the LAr calorimeter will
partially be recovered in the future.

Recording Efficiency [percent]

60
01/03 03/05 05/07 06/09 08/11
Date in 2010

I
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Jets + MET channels

e Possibility of direct squark/gluino decay to LSP gives pure jets + MET

signature Q
e Reiecti 6()9
ejection power for complex cascades too AOL
- Non-leptonic cascades, lepton out of acceptance, ... o -
» Potentially large stop/sbottom mass splitting motivates search involving
b-jets >
» Strong mixing between L and R states ~ m X R I
~ 3 1% RO
 Direct production or &—b,b/1,1 o W

® Lepton veto ensures orthogonality with other searches
¢ Leptons + MET: 10.10 am today
» Leptons/y* + jets + MET: 11.40 am today

» However, jetstMET analysis does not veto b-jets

S
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SUSY object selection 35 pb!
€>97% in
signal region p,.> 1020 GeV Jets with AR < 0.2 from
> 4 tracks electron removed

AntiKt jets, R=0.4
MC-based calibration
p.> 20 GeV

nf<2.5

p.>30 GeV

Displaced vertex
L>5.72dL)
€~ 50% (b),

1% (u,d,s,g)

n| <2.47

p, > 10/20 GeV

n|<2.4
ZpT (AR <0.2) < 1.8 GeV

MET = “Simplified” calo
MET (+ specific
e/l corrections)

Electrons/muons with
AR < 0.4 from jet

removed

“Bad” jet quality
(p, > 20 GeV)

Reconstructed electron
or muon

NB: n=—1In

tan

Yellow: differences for b-jet
analysis

, AR=V(An)+(A o)’
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Signal regions

A B C D >3 jets (> 1 b-tagged)

jet
Number of required jets >2 > 2 >3 >3 Pr =~ 120: 30: 30 GeV
eading jet pr [GeV] > 120 > 120 > 120 > 12 miss

oo 10 a0 10 -0 |
Jther jet(s) pr |Ge > L > £ > 4L > £ . 7 miss
E™s5 [GeV] > 100 >100 > 100 > 100 Aq)_<Jet’ P Jin>0.4
- e miss

Ag(jet, P Jmin >04 >04 >04 >04 E;7 M 4>02
ETS Mot >03 - >025 >025 Meff>600 Cr\Y%
Mg [GeV] —  >500 > 1000
mr [GeV] — > 300 -

=
=
!
=
o
=
o
!
=
(s

Final selection

Target signature:

Target signature: G §g§ 88 8§ 55b.bor bBE]
e (o )= min o (e o 4. e (037 467)
. qT -'+q£.r~-':E];ms - - / . . M B Z ; + Emiss
- . eff — Ly Pr T LT
m-, sensitive tog+qg—q+q—+2y, jets

S —
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Profile likelihood method

e Sensitivity limits set using a profile likelihood method

Systematic
L( nl|s,b,0 ) = P XC,_ uncertainty
4 constraints
correlate
{ lated
- Gaussian
# observed  Signal/background Systematic ]I:’0|ssontprpb. T —
data events  hypothesis uncertainties 10f €venis in
yP signal region parameters)

e Test statistic /\s):

A(s) = —2[1nL(n|s,b,é)—lnL(n|3*,lA7,é)]

Maximal -In(L) Maximal -In(L)
for given s =)

e p-values determined using pseudoexperiments
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1 ® Data 2010 Ns=7 TeV)
L dt~35pb — Total SM

[C]QCD multijet

Em'sslm >0. 3 Bl Z+jets

QCD background
y y ' | 400GeV<m_<500Gev LI
es t’ ma t’ on #IIQ\C/;:)uudrl rt])g/]c:hper?;:j)&c:tion) i‘, ” oM SERY et pomt

Entries / 0.1 rad

Fake MET includes misreconstruction
and b/c - vX

¢ MET associated with a jet
Monte Carlo prediction normalised
using A@< 0.4 control region

¢ Large MC statistical uncertainties

& =+ ~100% stat. + syst.

e Alternative: MET/M__ cut inverted

DATA /SN

e Data 2010\5\3 7 TeV)

= SM + SUS reference point
— Monte Carlo

O Pythia dijets

=3 W+jets

W Z+jets

Entries / 0.05

Data driven approach:

¢ (QGaussian and non-Gaussian jet ~ |EEEEEEEY
response measured from low MET [T uy
control sample

¢ Events with low MET smeared by
combined resolution function

———— Michael Flowerdew a— 12/04/11
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W, Z, top
background

Entries / 100 GeV

®  Non-QCD background contributions:
e Z(—VV) +jets
¢ WHjets or ttbar with T (—hadrons) or
misidentified e,

e Data-driven methods:
¢ Remove leptons from Z—1l, W—Iv
(=> Z—VV and lost leptons)

¢ Tau “replacement” from W— V seed events

» Statistical limitations => Use MC predictions
e ALPGEN (W,Z)
= NNLO normalisation (+5%)

* MC@NLO (ttbar)
- NLO-+NLL normalisation (+6.5%-9.5%)

¢ Uncertainty from control region checks

———— Michael Flowerdew a— 12/04/11

& Data 2010 Ns=7 TeV)

-1 === SM total
jL dt~35pb"
[ W-iets

200 400 600 800 1000 1200 14001600 18002000
Meff (Il + 2 jet) [GeV]

—e— Data 2010 (smeared 1)

-1
Ldt~35pb . pata2010 (simulated 1)

|:|W — TV
th—: bb qq tv

Entries / 100 GeV

DATA /MC

2000 2500 3000
m. [GeV]




Jets+MET results

> — Example mSUGRA point:
(q:,; - 1 - EJE:E}'_EtmIEl Ns=T TeV) mo — 200 GCV XA
. - —85 ota —=
= l L dt~35pb []QCD multijet _ O;*ld Oxe
=4 ;,’ | ion A I W+ets m, ;=190 GeV
= ignal region Bl Z+jets A,=0, tanpf=3, u>0
4 = 2 jets) [t and single top 0 ’ b i
n— ; mn S0+ SUSY reference point
&
ATLAS ® Main systematic
uncertainties:
¢ Uncorrelated A:0 <13pb
kground N
backgroun

uncertainties [u] B: G, < 0.35 pb
¢ Jetenergy scale [j] C: g <1.1 pb

¢ Luminosity [L] D: a, <0.11 pb

DATA / SM

Signal region A i Jule Signal region C Signal region D
9 %y [ul 0.2 %55 u]

Wjets 50 + 11[u] +,U[|] . 4.4+ 32[u] *oalil 0.5 35+ 9[u] FY1+4[L£] 1.1 +0.7[u] %Y 1[] + 0.1[L]
Z+jets 52+ 21[u] *B[jl= 6 4.1 +29[u] *71[j1+ 0.5 27 + 12[u] t‘ELi] +3[L] 0.8 +0.7[u] +“{‘.L1 + 0.1[L]

gandr 10+ 0 1] * "Lil 0.9 +0. l[u] +§:§[|] +0.1 17+ 1[u] * 81 £2[L£] 0.3 +0.1[u] +“1L1 +0.0[£]
Total SM 118 = 25[u] *3[j ; 88 = 18[u] "glj] ¢ 2.5 + 1.0[u] 511 + 0.2[L]
Data 87 1 66 2

S ———
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b-jets + MET results . v b

ATLAS 0-lepton, 3 jets

ATLAS 0-lepton, 3 jets

® Data 2010
= SM Total

] top production
] W production
Hl Z production

] cD production
§ 500 GeV, b 380 GeV

® Data 2010
= SM Total

D top production
] W production
 Z vroduction
[] QcD production
§ 500 GeV, b 380 GeV

JL dt=35pb ' Ns =7 TeV

JL dt =35 pb”" \s = 7 TeV

Events / 50 GeV
Events / 20 GeV

JEJ‘

800 00 500 50" 100 150 200 250 300 350 400 450 500
m_. [GeV] ET™ [GeV]

: : 0-lepton
® Main systematic

uncertainties: tt and single top 12.2 £5.0
¢ Jet energy scale W and Z 6.0 £+ 2.0

b-tag efficiency QCD 1.4+1.0
Theoretical uncertainty fid Total SM 196 6.9

Luminosity Data 15
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200

150

Exclusion limits: mSUGRA/CMSSM

mSUGRA: tanB = 3, J!-.D= 0, p=D.

L™ =35 pb” \s=7 TeVv

__ATLAS

- 0 lepton combined exclusion

— (Observed 95% CL Emit
==== Median expected lmit
Expected limit £
CMS a,, 35pb”
B e

—
[ oo% %
[ ]| poddp<o, 21"

~. [ COF G4 tanp=5, p<o, 2 "

""j‘et___s_+|\/IET 5 6o

g (som

600 800 1000

m, [G

JetstMET: Combination of 4
signal regions — select one with
best expected significance for
each model point

e Benchmark plane with tan 3 =3
(JetstMET) or 40 (b-jetstMET),
A =0, >0 @ unification scale

e Useful for comparison with LEP,
Tevatron and CMS

MSUGRA/CMSSM - tanf =40.A =0,p>0.

200

b-jets+MET

S‘ 340 [ T I'l T T T | T T T | T T T | T T T | T T
8 390 - lll ATLAS _[L dt=35pb s =7 TeV 950/_°C|6b|5|m IE) lepton
— = exp. - 0 lepton g 800y
o — - obs. - 1 lepton
= 300 — | b-jet channel ope -1 ebian
S C === 0bs. - Combined
280 — LILLLLTEL Y] exp_ - Combined
- g (700
260 [ Cm@<m@) *
240 :_ - LEP2T
= [ LEP2
220 _—|I .‘. d (600)

180

a
,,,,,
~~~~~
#y
s

160 j mITJ > 550 G_e_\l - N ‘;o.":;»._”
- 1 b, (400) '61 (500} _ __E.;]OT“' e Tc_
140 = I pp 1:|O m(b ,\I| 1 |T|e\|/ I [ ||}' mlm | F‘Mﬂ?}
200 400 600 800 10{(1]10 [GEV]
0

———— Michael Flowerdew a— 12/04/11



Exclusion limits: squark/gluino
plane

Squark-ghuino-neutraling model [masaleas ?]l L™ = 35 pb' \Ja=T TaV

e Used for more general, less
assumption-heavy, limits
¢ And analysis optimisation
e Equal masses for first and

{0 lepton combined exciusion
s Oanved 859 CL Emit
mmmm Madian expectad limit

—-— [Expected limit tim

B erzjg

ol I N N N SN N N e

second generation squarks \ [ FNAL 87 clSSM. Run |
. . 20 A _ [ | poga mSUGRA. Run I
* m(LSP) =0, Bino couplings | I oo a mSUGRA Aumil

e All other particles (except | N ey = 0.1 p
gluino) set to 5 TeV | .

® Gluino mass below 500 GeV
excluded

600 800 1000 1200 1400 1600 1800 2000
gluino mass [GeV]

I
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= =
l ’mlts " g +b-b, production, § — b+b , b, — b+§g$
=

ATLAS J.L dt=35pb NS =7 TeV = obs. limit 95% C.L.

Sb o ttom b-jet channel, O-lepton, 3 jets oxp. limit 95% C.L.

m(%;) = 60 GeV , m(g, ,) >>m(@)

production

e Simple hierarchy for
direct or gluino-mediated
sbottom production:

m->590 GeV
Mo assumed 60 GeV :

BR(g—>b1b)=100%
BR(b,—b%")=100%
® Optimisation model for b-jets+tMET analysis
© Selection efficiency ~7-50%, dependent on m,—m;

1

* Some dependence of limit on LSP mass if m g~ Mm;0<250—-300 GeV
© Weak dependence on m; |
¢ 20 GeV variation for 2m,<m, <3 TeV

I
17 ———— Michael Flowerdew a— 12/04/11



SO(10) models:
SO(10) GUT model ‘o0 o105

e Exclusion also calculated for SO(10) GUT model using b-jet+MET results
m~50—90 GeV, m..~100—180 GeV, m;~300—600 GeV

¢ m(scalar) > TeV

’ Charglno neutralino or glulno SO(10) HS model
pair production with g —bbH%} 2

* Selection efficiency ~7-20%

—— NLO Prospino

—— obs. limit 95% C.L.
== <=== exp. limit 95% C.L.

o)
&
c
.0
=
3]
O
)
)
7]
o
L -
o

Higgs Splitting
(HS) model

mH —me?LZM ATLAS Preliminary

m,>420 GeV D-term splitting JLot=aspn’ s =77ev
(DR3) mOdel b-jet channel, O-lepton, 3 jets

Mass splitting in Higgs and scalars
300 350 400 450 500 550 600 650 700 750

+v; Yukawa couplings m- [GeV]
9

+3" generation mass splitting

m,>500 GeV

18
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Other models

® We search for SUSY, not
mSUGRA

¢ But we can't test everything

® So, you have some other
model:

Validate your local setup

® Acceptance * efficiency
provided for each point

# Les Houches format files
too, on hepdata

Test your model!

mMSUGRA: tanp = 3, Ao= 0, u>0.

5 ATLéS 1‘L ,11‘\ ,L&‘)

"0 Iep?on 3] m > 1000 GeV™

®
o

gpfghgfs%sﬁ A ePei e 6] b.°;

o Q. Ny QB‘
oF %"‘oﬁ*’u‘ﬁuﬁ"'ﬁ '5%?"566'5‘-’ 'éq

! _‘L%m‘%a-“9%091%91%919913910 ?
. T\g‘u‘\@%\%‘\g
' \‘3{‘\0%@9%3‘\ \‘\ “o‘!"é‘ Q\ C o o

Q.h . . Q-

e cf: SUSY Recast workshop report (2pm today)

L™ = 35 pb',\s=7 TeV

m— Observed 95%

CL limit

19 ———" g =1 i (oS e [ VS— b7/ 24
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Summary and outlook

® Supersymmetry may be found as an excess of events with jets + MET

*

... but not yet

® Two analyses: inclusive and >1 b-jet

*
*
*
&

m(gluino) > 500 GeV in phenomenological gluino-squark-LSP model
m(gluino) > 590 GeV with b-jets if m;>m; >m.,

Strong mSUGRA and SO(10) model limits

Possible to extend interpretations to arbitrary theoretical models

® Bright prospects for 2011

¢ Vastly more luminosity => “factory-mode’ analysis

Refined experimental techniques (eg data-driven background estimation)
Experience and feedback from 2010
Sensitivity beyond m ~ 1 TeV

———— Michael Flowerdew a— 12/04/11
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Backup

S
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Monte Carlo samples

* QCD jets (Jn): PYTHIA v6.4.21 e SUSY signal models:
e Binnedinp_ ¢ HERWIG++v2.4.2
¢ ALPGEN for systematics * JetstMET MSSM grids:
HERWIG

* Top (single and double):

MC@NLO v3.41, CTEQ6.6 o SUSY cross sections: NLO
_ PROSPINO v2.1
e m =172.5GeV

- TSRS s ACTERIMIE & ® Mass spectra and decay modes
- an@ AL LIV 10T e ISASUSY (from ISAJET) v7.80
systematic uncertainties

e W/Z+jets (incl. b jets): ALPGEN ‘ IE/IUSSSK/IHSI;LL?OS))-JGHMET
v2.13

» Dibosons: HERWIG or ALPGEN ¢ Scale = mean sparticle mass
® Drell-Yan: PYTHIA or ALPGEN Showering: HERWIG v6.510

* LO pdf: MRST2007LO* e UE: JIMMY v4.31
Y (G TS0 ST SR €1 372NN I S—

Michael Flowerdew s 12/04/11
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WHETEES mTZ?

e

L3}

L3}

It 1s a generalisation of the transverse mass, used for W physics

(1) (1) (i) {H (1)
mT(pT qT) 2|py ||¢i )| - ‘A -

With two jets plus MET, m_ 1s calculated like this:

Mo (p'T” p*Tf* pT) = min { max (m ( 0 @i”'), mt (IJlT:ll ﬂ‘Tl}))}

(’11.[.' I""F'ITI EII‘II 5§

It 1s most sensitive to processes like this:
g+3-q+g+2y,

It is a continuous variable, displaying a kinematic endpoint at m,~m,

———— Michael Flowerdew a— 12/04/11
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Hypothesis testing

"

Signal and background hypotheses test statistics
® sz = one-sided p-value for a given X°

¢ Models with p-values < 0.05 are excluded at 95% CL

- s . - . u = signal
_ P Y2 (A(H) ) M= H o P 12(1\[.“)) H < 0 strenath
Gu = . qo = A g
K 1 =Pp(A(@) [<p. ] 1=-Pp(A(@) [a=0. O<sp<1)

Signal and background control region expectation values:

pecssr@) - s+ ) cisr(8)-D;,
J

pocs(0)-s+ > cji(0)-b;.
J

Background fit: @ = 0, signal region excluded, nuisance parameters for
signal strength and theoretical extrapolation uncertainties turned off
Discovery fit: | = 1, signal contamination in control regions = 0,
nuisance parameters for signal strength turned off

Exclusion fit: p fitted, all features turned on

———— Michael Flowerdew a— 12/04/11



W, Z, top background estimation

Process

MC stat

b-tagging

(lepton, trigger)

other

|24

+15%

+24%

+3.5%

VA

+27%

+25%

+3.5%

Top

+2.5%

+12%
—15%

+3.5%

>
]
O]
o
o
=
~
%)
2
c
[
>
L

Ratio to MC@NLO

JL dt = 35 pb " \s=7TeV

® {i MC@NLO/JIMMY
X {t POWHEG/JIMMY
A {t POWHEG/PYTHIA

1200 1600 2000

Mgy [GeV]

———— Michael Flowerdew a— 12/04/11

Events / 100 GeV

Ratio to Default

ATLAS Preliminary Simulation

IL dt = 35 pb ' \s=7TeV

T

0-lepton, 3 jets

® Default

® ISR Down
ISR Up

¥ FSR Down
FSR Up

0 1SR Down, FSR Down

ISR Up, FSR Up

.
1200

1600 2000
meff [GeV]
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AntiK, R=0.6, JES Calibration, 0.3<n|<0.8
Monte Carlo QCD jets

Underlying event (PYTHIA, Perugia0) O Fragmentation (PYTHIA, Professor)
ALPGEN, Herwig, Jimmy Shifted Beam Spot

Additional Dead Material Hadronic Shower Model

Noise Thresholds LArTile Absolute EM Scale

JES calibration non-closure |:| Total JES Uncertainty

Jet energy
scale

o
-

ATLAS-CONF-2010-056 ATLAS Preliminary

=
——
=
Y]
T
O
o
c
>
2
©
&
QO
—t
2]
=
w
0]
L
-
o
=
—
o
)
o

20 30 40

® Energy scale factors determined using Monte Carlo
¢ Non-compensation, leakage, inefficiencies etc
e Tested with different physics and detector models, and relative response
measurements in data
 Uncertainty < 10% for jets with p_> 20 GeV, n| <2.8

® Already improved for 2011 analyses

I
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Arbitrary Units

b-jet reconstruction

ATLAS-CONF-2010-099

e SVO0 algorithm: a secondary
vertex 1S reconstructed, and
the decay length L computed

# Vertices consistent with
material interactions are

vetoed | ATLAS Preliminary 2.9 pb"
e CutatL=5.72dL) gives 50%

efficiency and 1% fake rate on
MC (ttbar)

e Varies with jet p_and n

» Data/MC scale factors
consistent with 1

ATLAS Preliminary

|:| b-jets
- c-jets
- light-flavour jets

@ b-tag scale factor

O mistag scale factor

60 80 100 120 140 160 180 200

Jet P, [GeV]

Michael FlowerdeW ws 12/04/11



Effect of b-jet selection

BEFORE AFTER

ATLAS Preliminary 0-lepton, 3 jets

ATLAS Preliminary O-lepton, 3 jets
after b-tagging

jL dt =35 pb'1,\s =7TeV ® Data2010

—— SMTotal

|:| top production

1 before b-tagging
J.L dt=35pb Ns=7TeV ® Data 2010

—— SMTetal

D top production
[ W production [ W production
- Z production - Z production

] EJCD produc:tion [JacD producition
g 500 GeV, b 380 GeV g 500 GeV, b 380 GeV

Events /0.2 rad
Events /0.2 rad

* W, Z + jets dominates background before b-jet selection
® Top dominates after it

S —
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A

MSUGRA with A = -500 GeV

MSUGRA/CMSSM : tanf = 40, A= -500 GeV, p > 0.

o .
ATLAS Preliminary _[L dt=35pb 'Ns=7TeV 95% c'!,'E,g_"_“(t) lepton
exp. - 0 lepton
b-jet channel obs. - 1 lepton
exp. - 1 lepton

obs. - Combined

i exp. - Combined

|:| m(T) < m(i?) 9(700)

[::}LEsznmn

900 1000
m, [GeV]

I
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CM S n e W = tanp=10, >0, A =0

Lint = 36/pb,N's =7 TeV CMS preliminary
= (Observed, NLO
resuits — Observed L0 ll COF 2.
Q - Expected + 15, NLO 0 8.4, 1anp=3,n<0
LEP2 ;q
S LEP2 T
CMS-PAS-SUS-1 0'005 g(ol0)Gey

— CMS O

—— Atlas, tanp=3

 New CMS analysis, different discriminating variables
e “MHT", ie MET only from jets, rather than a_(*QCD killer”)

» Reach similar to ATLAS overall, different in the details

30 ———" g =1 i (oS e [ VS— b7/ 24



0+1 lepton combination

MSUGHAICMSSM' tanp = 3 A =0, u>0

_ATLAS prehmmary —— Observed limit 95% CL]

- == Median expected limit —
= 0-lepton and 1- Iepton combined Expected limit 10

er =35 pb’, \/s=7 TeV - === O-lepton observed
5 (800 GeV) 1-lepton observed
B ePoT
[ LEP2Y,

10077
[ 1D03§,4q, u<o, 2.1 1"
", [ CDF §,{q, tanp=5, 2 fo™™

—— =

g (600 GQ’\ V\gleQoGeny
]

| | LN

600 1000
m, [GeV]
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SUSY object preselection (rel 15)

Reject events with “bad”
jetotp_>20 GeV

> 4 tracks

AntiKt4Topolets,
calibrated with EMJES
p.> 20 GeV

nf<2.5

MET = “Simplified”
RefFinal (+ specific e/
corrections)

ElectronMedium
AuthorElectron
p,. > 10/20 GeV

|r]sz| <2.47
Dead OTX removed

Combined or segment-
tagged staco muons
MCP recommended cuts

p.> 10/20 GeV

In|<2.4
p,. cone 20 <1.8 GeV

Jets with AR < 0.2 from
medium electron
removed
FElectrons/muons with
AR < 0.4 from jet

removed

Remove events with
electron in crack
(1.37<|n|<1.52, no 1so

cut)

b-jetstMET
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