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e Ntroaduction TALAS

* Presenting ATLAS searches for _ SATLAS
strongly produced g 1A EXPERIMENT
particles in final states with VY N\
jets and missing
transverse momentum

using / TeV LHC collisions

* Interpreted In various
Supersymmetric models

* Data gathered up to summer
201 1:>1fb"! for all presented

analyses
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gon \otvation

JATLAS

EXPERIMENT

Squarks and gluinos = quarks and gluons
(+ charginos/neutralinos)

R-parity conservation — stable light particle

(LSP)

Common signature: high-pr jets, missing
transverse energy

* Addrtional leptons / photons / b-jets are
possible from decays

* This talk focusses on non-leptonic final
states, with 2 analyses:

»  2-4 jet inclusive: 9/ 99/99

- multijets (=6 jets): long decay chains, -

(non-leptonic)
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B Analysis strategy RaAs

Analysis strategy follows same approach for both analyses

* Use a basic cut and count analysis:

the various interesting topologies R New physics

« Define several Signal Regions (SR) for & — New physics

>
Discr. variable Discr. variable

Background determination:

* (partially) data-driven: define Control Regions (CR),
enriched In a particular background process

* Extrapolate to SR to get background estimation

* Profile likelihood fit accounts for systematic
uncertainties and (for limit setting) CR contamination

QCD by signal
CR
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2-4 et Inclusive

(L=1.04fb™)




Slgnal regions S

~

qq 99 g9
e T = \—

Signal Region |>2jets >3 jets >4jets High mass

. EsS >130 >130 > 130 > 130

Trigger { Leadingijet pr | > 130 >130 > 130 > 130
Second jet pr > 40 > 40 > 40 > 80
Jet muItipIicity { Third jet pr - > 40 > 40 > 80
Fourth jet pr — — > 40 > 80

QCD rejection { AdGet, E")min | >04  >04  >0.4 > 0.4
E™SS [ o >03 >025 >025 > 0.2

Signal region def —K@A > 1000 > 1000 > 500/1000 > 1100

Emzss + Z DT ‘ Emzss 4+ Z DT
SRjets pT>40

* All backgrounds (QCD, Z, W, top) are estimated from their
corresponding Control Region

« QCD determination is fully data-driven

* Other backgrounds use MC for extrapolation

01-03-2012 Jets+missing Er SUSY searches in ATLAS
Robin van der Leeuw (Nikhef) - La Thuile 2012


http://arxiv.org/abs/1109.6572v1
http://arxiv.org/abs/1109.6572v1

—CSUITS

@AMA@

EXPERIMENT

> | T T T | T T T T T T T T | T T T T | T T T T | T T T T | — > 105 __' T T T | T T T T T T T T | T T T T | T T T T | T T T T | |__
3 10° ® Data2011 (ls=7TeV) = 3 = ® Data2011 (ls=7TeV) =
= -1 —— SM Total = C _ -1 —— SM Total 7]
§ . - f'— dt=1.04 fb [CJQCD multijet - § 10% L fL dt=1.04 o []QCD multijet —
~ 3 . = ~ = ) W+jet =
@ 10 F Four Jet Channel =¥T§;S e @ - Four Jet High Mass =Z+J;§SS .
= ol [CJtt and single top . S 10°k Channel [t and single top =
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102 §_ : _§ E -------- E
S ; 10 E
10 E g -
- i 1E =
- [ i = 10-1 Eo ool =
O 25 g_ ............................................................... = O 25 o [P RURS I N P I N (RSSO UUU L P _;
- 2 g_ ............................................................... S 2 i_ ................................................................................... _i
E 1.5 E_ ................................ <\[ 1 5; ................... + + ........................... _;
= 1;. ................... :.5-.-.._.__.... = 1;. ............_._.--..—*—.b+- ........ —
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% 500 1000 1500 2000 2500 3000 % 500 1000 1500 2000 2500 3000
m_. [GeV] m.. [GeV]
Signal Region
Process
, . > 4-jet, > 4-jet, ,
> 2-jet > 3-jet High mass
meir > 500 GeV | mer > 1000 GeV
Total SM 62.3+43+92 55+38+73 084 + 30 + 145 33.4+£29+6.3 13.2+19+2.6
Data 58 50 1118 40 18
* (Good agreement between SR observations and SM prediction
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g Nterpretation SATAS

arXiv:1109.6572

MSUGRA/CMSSM: tanp = 10, A0= 0, u>0
ATLAS 0 lepton 2011 combined

f Ldt=1.04 fb-1, s=7 TeV CLS observed 95% C.L. limit

[ LEP2 %: - === CLg median expected limit

[ ] D0G,d, tan p=3, u<0, 2.1 b’ Expected limit =10 CMSSM/MSUGRA

I CDF §g, tan p=5, u<0, 2 fb™ % Reference point
Bl Theoretically excluded —— 2010 data PCL 95% C.L. limit
R s R N L=1.04 for
=0, u>0,tanf=10

Combined: SR with best
expected limit

Exclusion:
mM1»~450 GeV for low mo
m,2>200 GeV for all mo
Msq,Mg > 950 GeV for
equal mass

Tl New Signal Regions extend

500 1000 1500 2000 2500 3000 3500 the reach into high mo
m, [GeV]
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e Simplified mods ST

. J (J A A
. . ~0 . .
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*  Only 3 SUSY particles:

* What about limits for non-zero LSP?
- squarks (mass-degenerate)

- LSP (m=0, 195, 395 GeV)

- gluinos
- LSP (m=0) * Exclusion does not change up to
- Other sparticles decoupled Misp~200 GeV
* Exclusionuptom ~ |feV! e Limit worsens for misp =400 GeV
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e Addonal iInterpretation sauas

q PPk e — 10? =
- 4{% E_ ATLAS Preliminary I ﬁ_—
. ‘a' 900 - 0 lepton 2011 combined ] -
. q ______ e )Zl é 800% J :L;
Direct squark decay: S -0 % oof  Squark-LSP 110 &
G S S :
Free parameters: squark and LSP mass k 00 E
400 | 1 &
300 . j_;,

* Limits on squark/gluino mass do not hold for 200 f o

neavy LSP! 100
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* Depends on mass-splitting squark mass [GeV]

Direct decay,§g = qqaax.x.

3 softel” Spectr‘a (jets, E_l_miss> ?12225” ATLA'S IPlrlellilrrllilnlalrsl/ IIIIIIIIIIIIIII I102
* Have many other interpretations, e.g. UED > gluino-LSP |
o - —10
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10"
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Multijets

(L=1.34fb™)




Qutline of analysis RATAS

JHEP11(2011)099

* Extension of jets+E7r™ss analysis

Search for long decay chains without leptons
— many jets!

* E.g multi-step gluino decays, hish mo
Discriminating variable: Etmiss/+/ Spr

Multijet triggers allow much lower Exmiss

Signal region 7355 j 6380 7380
Jet pp > 55 GeV > 80 GeV
Jet |n] < 2.8

T | T T T T T T T T T | T T T | T T T
1 e Data 2011 (\E 7TeV)

fL dt ~1.34 fb ——— Total SM Prediction
[ ] QCD+tt— qq (Template)
[ Alpgen tt— q,lI
[ Alpgen W— (eut)v
B Alpgen Z— vv

) ) ) SUSY Point (1220,180)
Signal region

—

ATLAS

AR > (.6 for any pair of jets
Number of jets > 7 > 8 >6 > 7

ll‘llSS/\/E > 3.5 Ge\ﬂ/z

Background:
e Ermss/y/ Spris independent of number of jets

Events / 0.25 GeV'?

Signal Region

> 7 jets pT>55 GeV

..:IIIIII|T| ||||||I1]_DZDJJ'I:H] IIIIII|T| IIIIIIII| III_

5 g rﬂltl’

T
R - ::

.|ﬂ

11l IIiTJ-Illllllll IIIIII|_|,| IIIIII|_|,| IIIIII|_|,| IIIIII|_|,| IIIIIIII| L1

For QCD: estimate In lower Niet bins

i * Top:like 2-4 jets - W/Z+ets from simulation

H, (GeV'"?)

Jets+missing Er SUSY searches in ATLAS
Robin van der Leeuw (Nikhef) - La Thuile 2012

01-03-2012


http://www.springerlink.com/content/b052n30767vj2v58/
http://www.springerlink.com/content/b052n30767vj2v58/

—esulls & Interpretation | sawas

. ole
Signal region 7355 8)55 680 7380
Total SM 303787 [ 232 [ 258+6.1 | 1.3729
Data 45 4 26 3

MSUGRA/CMSSM: tanf = 10, A =0, u>0 L™ =1.34 fb

~ T T 1 T T 1 T 1 | 1T 11 T T 1 T T 1
% 550 Aﬂ_ | | | obs. CLg 95% C.L. limit -
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g500 - . | ——— exp. limit +1o =
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g Conclusions RS

The first fb-! ATLAS data has given us no signs of SUSY

But using jets + missing energy analyses we have drastically improved the
imrts on SUSY models

e on CMSSM:
- min~450 GeV for low mg

- min>200 GeV for all mo
* on simplified MSSM models: exclusion up to m ~ | TeV

Limits fall short for some models, e.g. lower mass-splitting models; start a
dedicated search!

Updates will come shortly (next weeks)

o https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults

And of course a big thanks to both LHC and ATLAS operations!

Jets+missing Er SUSY searches in ATLAS
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summary plot QATLAS

ATLAS SUSY Searches* - 95% CL Lower Limits (Status: Dec. 2011)

MSUGRA/CMSSM : 0-lep +j’s + E 7 iss
MSUGRA/CMSSM : 1-lep +j’s + E 7 iss
MSUGRA/CMSSM : multijets + E

A=gmass ATLAS

q=g mass Preliminary

T miss gmass (for m(q) = 2m(g))

- _ -1
Simpl. mod. : 0-lep +j's + E f/-dl‘ =(0.03-2.0) fb

G=gmass (light%,)
Is=7TeV

T,miss
Simpl. mod. : 0-lep + |'s + E; s Gmass (m(g) <2 TeV, light))

Simpl. mod. : O-lep +j’'s + E 7 s gmass (m(Q) <2TeV, Iighti?)

Simpl. mod. : O-lep +j's + E 7 s gmass (m(g) <2 TeV,m(;Z?) <200 GeV)
Simpl. mod. : 0-lep +j's + E7 s gmass (m(Q) <2TeV, m(Sé?) <200 GeV)
| L 1 1 111 I | | L 1 1 111 I | | L 1 1111 I | | L1 1

10" 1 10
Mass scale [TeV]

*Only a selection of the available results leading to mass limits shown
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olgnal regions 2,3 jets sames

® Data 2011 ({s = 7 TeV)

-1 —— SM Total
f Ldt=1.041b"  —qcD muttiet

.. ] W+jets
Dijet Channel Bl Z+jcts

[Jtt and single top
SM + SU(660,240,0,10)

ATLAS

® Data 2011 ({s =7 TeV)

-1 — SM Total
fL dt=1.0410 —qco multiet

[ WH+jets
Three Jet Channel g7, iets

[Jtt and single top
SM + SU(660,240,0,10)

ATLAS

Entries / 100 GeV
Entries / 100 GeV

DATA/MC

DATA/MC
IIII|IIII|IIII|IIII|IIII|

o

500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
m.. [GeV] m_. [GeV]

SRA (left) and SRB (right) before mest cuts

Histograms: MC background expectations, normalised to lumi (except QCD)
QCD estimated using data-driven jet smearing technique

Yellow band denotes combined JES, JER and statistical uncertainties

o

The CMSSM point shown lies just beyond the reach of the previous analysis

Jets+missing Er SUSY searches in ATLAS
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e ranster Factors SALAS

e (Observed event counts in the CRs for each channel are used to generate
normalized SM background estimates for SR

e This way: CR contamination by other SM processes and/or SUSY signal
events taken into account.

e Transfer Factors (TF) enable observations in the CRs to be converted into

background estimates in the SR: -

TF l

CR SR N(SR,est,proc)=N(CR,obs,proc) * [N(SR,raW,proc) ]

N(CR,raw,proc)

e (CR2 (QCD): TFs are estimated using data-driven technique

e (Other CRs: TFs are estimated using data-validated fully simulated Monte Carlo
(MC) event samples (semi-data driven estimation)

Jets+missing Er SUSY searches in ATLAS
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D estimation QATIAS

e Data 2011 (Is =7 TeV)

-1 —— SM Total
f L dt=1.041b [ QCD multijet

. [ W+jets
Dijet Channel Bl Z+jcts

[_]tt and single top
SM + SU(660,240,0,10)

ATLAS

Data-driven technigue:
convolve jet response function
with seed events to get
estimate at high me

Entries / 100 GeV

e Seed events from low
ET™iss multijet events

e Results in A® distribution at
high meft - Use this as input for
CR2 to get Transfer Factor

IJ| IIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| L1l

e \alidate using semi-data-
driven technique

DATA/MC

1500 2000 2500 3000
[GeV]

eff

O-lepton approval for Moriond
Robin van der Leeuw (Nikhef)
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e -/ jofs Examples of CRs s

fL dt=1.04 b’ e Data 2011 \'s=7 TeV)

Dijet Channel y+ets

* For Z+jets there are two

CRs: ATLAS

Y+jets with photon
treated as jet

/(=) +jets with Z
treated as jet

N
N o

* As example: =2jet channel

—

DATA/MC

o :
(&S

OO

500 1000 1500 2000 2500 3000
Meff [GeV]
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e -/ jofs Examples of CRs s

® Data 2011 (Is = 7 TeV)

-1 —— SM Total
fL dt=1.04 b [ QCD multijet

. [ W+jets
Dijet Channel Bl Z+jcts

[_]tt and single top
SM + SU(660,240,0,10)

ATLAS

* For Z+jets there are two
CRs:

Entries / 100 GeV

Y tjets with photon
treated as jet

Z(~ D) tjets with Z
treated as jet

* 2 leptons selected = 5 SR

* As example: =2jet channel

DATA/MC
I|IIII‘IIII|IIII|IIII T

500 1000 1500
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e -/ jofs Examples of CRs s

® Data 2011 ({s = 7 TeV)
— SM Total

[ ] QCD multijet
: [ W+jets
Four Jet High Mass gum7,iets

Channel [_]tt and single top
SM + SU(660,240,0,10)

10°
10° fL dt=1.04 fb_1

e Whijets CR: 0

Entries / 100 GeV

¢ OSelect | lepton
* Require 30>mt(l,ET™s)> 100

* b-jet veto

lIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| [ LI

-

* As example: CRW for =4jet
hishmass

] ] ] ] i ] ] ] ] ] ] ] ]

DATA/MC

500 1000 1500 2000 2500 3000
m_. [GeV]
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e -/ jofs Examples of CRs s

® Data 2011 (Is =7 TeV)

-1 —— SM Total
fL dt =1.04 fb [] QCD multijet

. W-et
Four Jet High Mass =Z+?;SS

Channel [Jtt and single top
SM + SU(660,240,0,10)

 Top CR:

Entries / 100 GeV
[ IIIIIII|

¢ OSelect | lepton
* Require 30>mt(l,ET™s)> 100

* b-jct tag

* As example: CR Top for =4jet
hishmass

DATA/MC

500 1000 1500 2000 2500 3000
m_. [GeV]
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| Results 2-4 jets

¥

ATLAS

EXPERIMENT

Signal Region
Process
: : > 4-jet, > 4-jet, .
> 2-jet > 3-jet High mass
meg > 500 GeV meg > 1000 GeV
Z[y+jets 323+ 2.6+ 69| 255+ 26+ 49 | 209+ 9+ 38 | 162+ 22+ 3.7 33+ 1.0+ 1.3
W+jets 264+ 40+ 6.7 | 226+ 35+ 56 | 349+30+122 | 130+ 22+ 47| 21+ 08+ 1.1
tt+ single top 34+ 1.6+ 1.6 59+ 20+ 22 | 425+39+ 84 40+ 13+ 20| 57+ 18+ 1.9
QCD multi-jet | 0.22 +0.06 £0.24 | 092 +0.12 +0.46 34+ 2+ 29 | 0.73+£0.14+0.50 | 2.10+0.37 + 0.82
Total 624+ 44+ 93 549+ 39+ 7.1 | 1015+41+144 | 339+ 29+ 62 | 13.1+ 1.9+ 25
Data 58 59 1118 40 18
Process Signal Region
= 2-jet | = 3-jet = 4-jct, = 4-jct, High mass
merr = S0 GeV | e > 1000 GeVY
Excluded 6 x Acc x€ (ib) 24 30 477 32 17

01-03-2012
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NInEF

Additional Interpretation s

ATLAS

EXPERIMENT

—
(o} o
o o
o o

800

700

LSP mass [GeV]

600

500

400

300

200 B

100

Direct decay,§g = qqqqi{?f?

Larger plots

Direct decay,qqg = qq;??;??

ATLAS Preliminary

0 lepton 2011 combined

[Ldt=1.04 b’ Vs=7 TeV
m—— CL, Observed 95% C.L. limit

----- CL; median expected limit

300 400 500 600 700 800 900 1000

r7T 1717 7T 17T 17 17 17 7 17T T T°71 102;1OOO_||||||||||II|IIII|IIIIIIII||||||||
8 ATLAS Preliminary
-;' 900 0 lepton 2011 combined
é 800 [~ [Ldt=1.04f0", Vs=7 Tev
m—— CL, observed 95% C.L. limit
=10 &
= Cil) 700 — ... CL, median expected limit

600

500

400

300

I
IR N

300 400 500 600

gluino mass [GeV]

700 800 900 1000

squark mass [GeV]

10

(o x BR) excluded at 95% C.L. [pb]
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;1000 I R RAREEn e R RARRIRRES 107
8 ATLAS Preliminary
=. 900 0 lepton 2011 combined
. . ' o Ldt=1.04fb", s=7 TeV -
e For Simplified models with a one- L AR .
S_tep glUan decay (B 700 [~ ... CL, median expected limit ;
t 600 Expected limit +10 _

g — qaxi — qqaWxy _UA o
with chargino mass related to gluno X= | /4 N
and LSP by: Mg — Mg

X =

(o x BR) excluded at 95% C.L. [pb]

300

g 200
Mg — Mg

—
=

100

300 400 500 600 700 800 900 1000
- gluino mass [GeV]
1 Step Decay,Am(iT,Z?) /Am@,if) =1/2:99 = qqaqWWy%° I Diep wetay, ANy, X, )/ AIINYX, ) = 9/4: 4y = quuquv vy
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= 900 — ¢ epton 2011 combined — ©. 900 0 lepton 2011 combined —
7 = 7 (@) — A - O
g 800 [~ [Ldt=10415" Vs=7 Tev . 2 X— g 800 [ JLdt=1.0415" Vs=7 Tev 2
o E = CL, observed 95% C.L. limit 10 8 o E = CL observed 95% C.L. limit 10 8
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T 9 T . 9
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AJd. Interpr.: 1 sfan, doron/ eanas

q%qxl — qW X3

with chargino mass related to squark X= 1/4 ™

<1000 ¢ ||||||| 102%

B 900 onsor comores S

3 =1.04 fb", Vs=7 TeV ('c),

* For Simplified models with a one- £ oo [ 3
10 2

step squark decay: 37 s
600 ©

E

z

m

s

400 =
| 1 ]
X = 200 E
qu g m’,?o 5 10
1 ]
100 —
300 400 500 600 700 800 900 1000
squark mass [GeV]

1 Step Decay, AMGT %) / AM@F) = 1/2:§ § = qqWW52 1 Step Decay,Am(¥%- %)) / Am(G%.) = 3/4:G G = qqWWyPy°
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Add. Interor.

—tra AIMensioNs  anas

Interpretation of results iIn UED models in terms of:

Compactification scale R
vs. Compression scale AR

Universal Extra Dimensions (scale parameters)

w
a1
o

KK gluon mass vs.
KK photon mass

Universal Extra Dimensions (mass parameters)

ATLAS Preliminary
[Ldt=1.041f0", (s=7 TeV

0 lepton 2011 combined

m— CL Observed 95% C.L. limit
- === CL, median expected limit

Expected limit +10

ATLAS Preliminary
[Ldt=1.041f" s=7 Tev

m— CL observed 95% C.L. limit
- === CL, median expected limit

Expected limit +10

N
a1
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—xclusion per oR; Diet sauas

MSUGRA/CMSSM: tanp = 10, A =0, u>0

S ATLAS o lepton 2011 2j m _ > 1000 GeV

(GDJ fL dt = 1.04 f5", Vs=7 TeV CL, observed 95% C.L. limit

— [ LEP2 %* - === CLg; median expected limit
Q 1 -

E,\_600 [ ] Do 3,3, tan p=3, u<0, 2.1 it Expected limit +1c

% Reference point
—— 2010 data PCL 95% C.L. limit

I CDF g, tan p=5, u<0, 2 fb™
B Theoretically excluded
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—XClusion per SR three jet s

MSUGRA/CMSSM: tanp = 10, A =0, u>0

. . ~0
Squark-gluino-neutralino model, m(x ) =0 GeV
S 0Iepton2011 3j m_>1000 GeV = 2000 T
> ATLAS » > : 1 ATLAS
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—XClUSIoN per

et(b00) sanas

MSUGRA/CMSSM: tanp = 10, AO= 0, u>0
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—XClusion per o

4 jet (TO00ssnss

MSUGRA/CMSSM: tanp = 10, A =0, u>0

Squark-gluino-neutralino model, m()'Z?) =0 GeV
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—XClUSIoN per

= HIgN MasSeawss

MSUGRA/CMSSM: tanp = 10, A =0, u>0

S ATLAS o lepton 2011 4j m _ > 1000 GeV

8 fL dt = 1.04 f5", Vs=7 TeV CL, observed 95% C.L. limit
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@ (CONtrol regions Multjets samas

e Eymiss /3/Hrinvariant under Niets

i Data 2011 (\'s =7 TeV)
L dt~1.34fb —— Total SM Prediction
[ ] QCD+tt— qq (Template)
[ 1 Alpgen tt— ql,lI
I Alpgen W— (eu,t)v

B Alpgen Z— vv
SUSY Point (1220,180)

e Hr=3pr >

5G
<

e Measure Er™ss /+/Hrt for lower S
jet multiplicity

—
o
™

—h
o
w
nIIIIII| I._I_I_LIIII| |IIIIIII| [T

3

Events /

R-

. .
Then use: Multi-det Control Region

 Transfer factor: CR+ / CR-

102 §_.

10

e  CR-:Emiss/x/Hr <15 v/GeV s

CR+ : Er™iss/A/Ht >3.5 v/GeV 44

Taken from data In njets=4 bin
( Niets=5 bin) for SR with
pr>80 (p1>59)

DATA / Prediction
O —
(é)] —_ [ I\

o i .
TTTTTTTTT@TTTTTITTT
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\Ultiiets: validation QATAS

C\\I — L | L | [ | L | [ | | | L | L
~ = -1 e Data2011 (\s=7TeV) -
8 10° = fL dt~1.3410° 1541 SM Prediction 5
| | | 0 ) - ATLAS ] zCDH{T qql(l':'emplate) :
+ Validation of Er/VHr  S10" g, —Jrcoibnk N
Invariance assumption 2.0 . B Alpgen Z— vv N
g) = s SUSY Point (1220,180) 3
: N @ : , _
. Template IS taken from "”102 L iq. Multi-Jet Control Region_]
- - ) | -
selection .vvlth - 6jots p_>55GeV -
Niet=5 with pt>55 GeV, 105 . E
normalised to region with 1 : i
Epmiss/+/Hy < 1.5GeV /2

10 ;
S b1 ——————————————————— :
%1.5 SIS N (O O _;
LN —
Odl | 2I | 4 IIIIIIIIIII 1IO I_ I1I II 1|4 ' 1_6

ETS/\H; (GeV'"?)
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\Ultiiets: validation QATAS

4 e Data2011 (Ns=7TeV) -
f'— dt ~1.34 fb —— Total SM Prediction

[ ] QCD+tt— qg (Template)
ATLAS [ ] Alpgen tt— gl
[ Alpgen W— (e,u,t)v

B Alpgen Z— vv
SUSY Point (1220,180)

—i —i -t
o o O
(&)} (o)) ~

Validation of Et™ss/+/Hr
Invariance assumption

—_
o
S

Multi-Jet Control Region
2 < EM/\|H, <3 GeV'"?

p.> 55 GeV jets

Template Is taken from
selection with
Frmiss/+/Hrp < 1.5GeV'!72,
normalised to lowest bin
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DATA / Prediction
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\ulttiets: Top CR T

IH

fL dt ~ 1.34 b e Data 2011 (\E. _7 TeV)
—— Total SM Prediction

ATLAS Alpgen tt— gl
- Alpgen W— (e,u,t)v
B Alpgen Z— (ee,uu,tr)
SUSY Point (1220,180)

[

 Top CR:

¢ Select | lepton

Top Control Region

« Require 40>mt(,ET™s)> 100 -

p. > 55 GeV jets
* b-jet tag
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o

—h

* As example: CR Top for
pT>55GeV
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DATA / Prediction

© :
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Number of Jets
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B Multiets: W valdation sanas

*CL) —:|-||IIII|IIII|IIII|I||||||||||||||||||||||I_|IIIII-I:—

10l [Larai s

e WCR: L 10 i_ ATLAS [ Alpgen W— uv _i
- [ ] Alpgen tt— gl E

10° Bl Alpgen Z— (eeuutr)

¢ Select | lepton : T Albgen W (e0n E

, . 10 | | e SUSY Point (1220,180) —

Require 40>m(l.Er™)>100 103E W Control Region ]

* b-jet veto 102 p_>55 GeV jets

* As example: CRW for 105 IR E
PT>SSGG\/ 1 = P .t E
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Q

all

e Estimation taken from simulation

-
N

DATA / Prediction
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Number of Jets
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—Ull results Mditjets SATAS
Signal region 7155 8)55 6;80 7380
Multi-jets 26 +52 | 23+07 19 + 4 1.3+0.4
tt — £(0) X 10.8 + 6.7 0t43 6.0 + 4.6 0*0-13
W + jets 095+080 | 0¥ |034+034 | 0%
7 +jets 154_—11% 0+0.75 0+0.75 0+0.75
Total SM 30.3%1 2344 [ 258+6.1 | 13799
Data 45 4 26 3
NEZos max 26.0 11.2 16.3 6.0
(0neat.max X €)/fb 19.4 8.4 12.2 4.5
PsM 0.30 0.36 0.49 0.16
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Statistical methoo

¥

ATLAS

EXPERIMENT

Simultaneous likelihood fit to Signal Region+ 5 Control
Regions in each channel
e C(orrelations between Control Regions taken into account

® |ike tagging efficiencies and jet energy scale

L(nly,b,0) =  Psg X Pyr X Prr X Pzra X Pzpy X Pgr X Cgys .

® Jo combine the 5 channels: take channel with best
expected limit at each point

Jets+missing Er SUSY searches in ATLAS
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