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The ATLAS detector

e Inner Detector Inl<2.5

Si Pixels, Si Strips, TRT straws
. Precise tracking and vertexing
o/p1~3.8x10-4 pr(GeV)®D0.015

e EM Calorimeter Inl<3.2

Pb-LAr Accordion
0/E~10%/VE

 Hadron Calorimeter Inl<5
Fe/scntillator Tiles (central)

¢  0/E~50%NE®0.03
Cu/W-LAr (fwd)

¢  0/E~90%NE®0.07

e Muon Spectrometer Inl<2.5

. Gas-based chamber
prres <10% up to Ey~1TeV

Integrated luminosity in 2010

e Coverage - almost 45t in solid angle
e Bfield-2T

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker

N

JL =~45 pb-! ]
 “Good Run List” cuts — [L =~35 pb-! ,
 Associated systematic uncertainty: 11%

Known now to 3.4%
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1 lepton + jets + missing pr
ArXiV:1102.2357 Phys. Rev. Lett. 106, 131802 (2011)

Multilepton + jets + missing Er
ATL-PHYS-CONF-2011-039 http://cdsweb.cern.ch/record/133856

points for comparison are marked with a [ine
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http://arxiv.org/abs/1102.2357
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http://prl.aps.org/pdf/PRL/v106/i13/e131802
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1 lepton + jets + missing pr

After kmematlc cuts

' e Data 2010 Ns '7 TeV)'

*  Motivation: g, > a9y —>qx'l’

— ~ —, ~0 1t — ATLAS —— Standard Model :
§—oaq " > 99yl * =k ~

IL dt ~ 35 pb'1 - 7 jots

1
& single top =
@ Dibosons
sees MSUGRA m,«360 m,,_«~280 =

1 lepton: e, 1 =

Entries / 10 GeV

 The signal region: Fratag
e Exactly 1 1solated e/p (pr>20GeV) 10 Eogm
e Atleast 3 high pr jets )
o«  pr>60/30/30 GeV 1o [
o A@(jet,,py*)>0.2 il
e High E™ >125GeV,0 25m, “‘ﬁm,ﬂ} H Z

o (l _’mlss)> 100GeV % 506 100 150 200 250 300 350 400 450 500

|

.‘:. ‘

L 4
: !_'l"-n.:[:!
I .;" L =

el lLLi l

Data/SM

ET"* [GeV]
4 . A e S e e e BRI ATn S s S S S e e
Moy = 2‘1% (]eti) 3 o Slo e TaY) 2
i=1 = S Wk :
_— -Z.+jels »
. § gingle top =
e B ackground (estimated from) = T MSUGHA m,=360 m, .=280_
. . ) 1 lepton: e, n -
 Top quark pair production (MC in CR) b
e W + jets (MC in CR) | :
e QOCD multijet with a jet
misidentified as an 1solated lepton =
(Data using loose/tight matrix) §
oo 50 100 1 50 200 250 300 350 400 450 500
my [GeV]
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Entries / 100 GeV

1 lepton + jets + missing pr - Results

10‘2 ATLAS F  iResieeRtTs S 400
' D?'}lil;o):e;s 1 8
10?5 JLdt~ 35pb' =Zivjets :! -—'N
: el 1 g 350
10; . Iegtsour?ReA? 360m,. 280_:
' T a0
el e
E bl .
0 200 400 600 800 1000 1200 1400 250
m,, [GeV]
Data in the SR 200
e Jleandl p
150
Expected background
e 1.81x0.75¢eand 2.25+0.94 u
Limits (95% CL)
[ )

tanP=3 Ao=0GeV sign(u)=1
m, = m; >700GeV

MSUGRA/CMSSM: tanp = 3, A 0, u>0

- ATLAS L™ =35pb”, \s=7 TeV

Lo lepton, 23 jets

‘ ........................ — @1;700 GeV)

,,,,,

(400 GeV) °

9(500GeV) I CDF g,q, tanB=5, 2 fb

5500 GeV)

)\ (600 GOV)

Illllllllllllll

—— Observed limit 95% CL
- - - Median expected limit ]

Expected limit +1o
—— CMS jets («.), 35 pb”

1111

B cro
[7_ LEP2 1
[ Do %%,

Dqup<0 2.11b"

nllllllllllr‘llllllll

. 4 (5% o
15 I l 1 l’J 1 I gusy I Je=g l 1 I 1 fed | I 17 f-!

100 200 300 400 500 600 700 800 900
m, [GeV]
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Multilepton + jets + mlssmg ET

| Ll T ' i T T T

% . 1 q
0 O \s=7TeV IL dt=34pb’ - Data2010 j
»  Motivation: % =1V, Jol WS ol Z; i 2 ATLAS Preliminary ggﬁg}cado 5
xiall /Z)(jall)(j 2 O :
. . 2 3 dreli van 3
e The signal region: .
- 3
e >3 isolated e/p, pr>20/20/20(10)GeV ]
e Atleast 2 jets, pr>50GeV 8 3
o Lower E™ >50GeV j
° 7. veto: mZO—5<ml+l_ <mZO +5 S e - o] 1_3
. 50 100 150 200 250
° SFOS pairs ml*l‘ >20GeV p, leading lepton [GeV]
> B LR L] TRLERLEE o SR ELE BLELEE A 'I"'J’
& Pk Ye=TTev JLdt=34 pb’ |
o g 3
o - ATLAS Preliminary 2
% 10 :F |
* Background (estimated from) ol
. . 1 -
 Top quark pair production (MC) :
e 7+ jets (MO) 10"
e W+jets and QCD are no longer major background 10° : T et

v
sources 0 20 40 60 80 100 120 140 160 180 200
P, leading jet [GeV]
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Multilepton + jets + missing Er - Results

Before jets cut MSUGRA/CMSSM: tan = 3, A = 0, >0 L™ =34 pb™, \'5=7 TeV
= B RS B T BPLES 2R F BR R B R R D SR T T 1 | B T T G T T 1 | B —
® 10 =7 TeV - 34 pb" 2 > e FR ' ' ' )
O E 7TV [Lat-asps | @ P ATLAS Preliminary —— Observed limit 95% CL
« Prelimi 1 E . -
2 108 RSPy, ) o 300 — multilepton - -=- Median expected limit—]
c 3 = -~ -
L% * g ] E ogQ [0 (600 GeV) - e =

\ R SR 0 i . -
SRR ]} """" ’ ’ ...... : 260 [~ Pk 2
CLLCELL) N . ] : :g(GOO GeV) -5 Do 7? ;ZO :
10— - - 240 . 132 =
S —_‘_I_\_ | = ' D0g,q,u<0,2.1f0"
s F | — da
102 SR <l [ COF§,q, tanB=5, 2 o5
S e RN T P T e S i = — = I 200 : —
0 20 40 60 80 100 120 140 160 180 20 a2
. E‘r [GeV] 180 . q (500 GeV)__4l
* Datain the SR o ’//// - N
/ - - _.__.f._:

s (
* Expected background 100 LMl Ui //////////A///////////

° 0.109+0.023 50 100 150 200 250 300

e Limits (95% CL)
o tanP=3 Ao=0GeV sign(w)=1
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Multilepton + jets + missing Er - PhenoGrids

A grid in more general MSSM 24-parameter fw

Fixed: m,=1000GeV, u=15min(m,,m,) tanfB=4,A = u/tanB,A, = utan,m’" =2TeV
Remaining parameters: m; X 3,m, = m;

“Compressed spectrum’: soft final state kinematics

“Light neutralino’: yield harder final state kinematics

PhenoGrid?2 PhenoGrid3
M = min(mg, ,mé),mZO =M —-50GeV, Right-handed squark and
m_, =M —150GeV,m. =M —100GeV slepton masses are pushed up
X1 L
800 on FhenoGd2 :

L™ =34pb’, \s=7 TeV
.I‘IT]I YII\'II IIYIT] TIYIYT. T‘Y T

ATLAS Preliminar
WX Observed himit 95% CL (Comp. spectrum) =
- « Median expected mit (Comp. spectrum) £
Observed limit 95% CL (Light neutrakino
Median expected imit (Light neutralino)

MSSM PhenoGrid3 " =34pb", \
800 llllllllllllll'tI YI]TII 1

IITTY[ TIT]’TT‘

550 . i

RS P
et te et et e
1O R KA
A g AT, TP AP )
XD
070700020 0 0 Y0 0 e %%
450 RS
2 02020000000 0 e 2o e e %
— OO
T AN
EBASOEENTN, .« ALK
4010 KEERRRE « A KRR KA AR KK IHKHKRY

'0000000000§V§§%?9 .
e b0 000 %0 %0 % e 2 e e 2 be e
0SSR

0 20% %7070 %0 % 0 e %0 Y te %0 % %!
0SS,
IR ARHARIA

e -
IR AHAKIAR
20005020000 %0 %% % %Y

v 000&%&%&%&&&&?&?“0
5000070007000 000 0 0e OSSR
20202000 0 20 20 0 e et
> O AR vimim
00 e IR AR A SO
RIS K TR 0% %% %S,
RONRIRIIEERKS 000000 % 0 000 00 0 e e e % o
070000000 0 0 200 0 20 20 P e 2 b be % SS5S 0%
AR
s AR IRIRERIES
350 XA A
AR oo’

<
R R X KRR KK XX KRN RKKRK
SR RIALARIIHRH KKK HHIHX XX
e eretetetetetels

KNS
o0l te e ele e e s

¢§00000000000000§v?""”’ﬂf

3 0 8 S0 000, 00,099

AXHAXRN X Observed limit 95% CL (Comp. spectrum)
7 .« _» \
00;0:0:0:0:0:0:0: - Median expected limit (Comp. spectrum)
XA . E s B
KXHRIHAK Observed limit 95% CL (Light neutralino)
A

A AR
I I A XK A I XA
A A A A A
RO PIILELNNN OO I I NN I ILLL NN 0007

500 550 600 650 700 750 800

m; [GeV]
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2 leptons + missing pr
ArXiV:1103.6214  Submitted to EPJCL

2 same flavour + missing pr
ArXiV:1103.6208 Submitted to EPJCL
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http://arxiv.org/abs/1103.6214
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2 leptons + missing pr

o N ~ + +..~0
e Motivation: X =1 VX;

e 2signal regions:

7o IR

 [Exactly 2 isolated e/p with pr>20GeV

e m,>5GeV

 Opposite sign : .
o E"™ >150GeV

¢ Backgr ound (estimated).
 Opposite sign: *
° tt (MC in ‘top-tagged’ CR) ®

e  Fake nonisolated leptons
(data loose/tight matrix)

e /+jets (ee/up: CR/SR
factor from MC. ey: MC) o

e Di-boson (MC) o
 Single t (MC)

Same sign :
. E"™ >100GeV

Same sign:
Fake non isolated lepton
in t,t, W+jets and

QCD jet production
(data loose/tight matrix)

Di-boson (MC)
¢ charge mis-
1dentification in

events (MC and validated
with data)

Entries/ 10 GeV

DataMC

Entries / 10 GeV

DataMC

: e D OANs TeV
Ldt~35pb ATLAS ,
o Standard Model
Opposite Sign B 2 siets. WW, WZ, 22
A
[:]f‘)nln“l.’.
D‘i’!’oll’f'.
s SU4+SM -
@
s
=

10'5

Et.l‘ S5 [GBV]
[[ dt ~ 35 pb ! ATLAS ® Data2010As =7 TeV)
. , —— Standard Model
Sﬂl'ﬁC Slgn D7 .."‘]pn" ww \'\'7 7‘7

it

Y

B Wsjet

B wol

. SU4+5SM

Iat e wsemw

E(II‘ S5 [GeV]
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2 leptons + missing pr- Results

Data and Background in SR:

Same Sign, E7T

IT1LSS

> 100 GeV

ere”

et uF

prpT

Data
Total

0
0.15 = 0.13

0.09

0

+1.32
—0.03

0
0.04 = 0.01

Opposite Sign, ET"* > 150 GeV

e'e e*p” pip
Data 1 4 4
Total 0.927 0% 1437150 1397153

m; [GeV]

PhenoGrid?2

MSSM PhenoGnd2
am """Y‘ T T1 7 T 17 T117 T17 T R TYT< TYY LS
- o . ' -
750 W ATLAS | =35 pb’, \s=7 TeV
.
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-
.
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.
.
.
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50 . ety
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BSOOOAEN -
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Setetetetelely
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B b
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= Modan expecied imt (Comp. spectrum) &

Observed mit 95% CL (Light reutraling) 3

, Nedan expecied imit (Light neutraiing) &
XS EAAAAAKKLEE) e

/NN R AR NN NN WA KRR RS YRS AR N

00 350 400 450 500 550 600 650 700 750 800
m (GeV

3

m; [GeV]

MSSM PhemoGnd2

rrT'rr< ™Y

800

I BARESEEE] Ty L R A g

% 24epton OS EI) Observed kit 95% CL (Comp. spectrum)
b — - Median expected ime (Comp. spectrum)
Observed kmit 95% CL (Light neutraling)
Median expected im (Light neutraing)
ATLAS 1" :3p0" \seT TeV

| RRERS

g

g

ettt ettt e T8
s

3 .‘.’.’..‘.....‘......’....0.............‘..’0’.’.’.‘.‘0‘.’;’;’.’;‘;‘.""
XXX X e
3 S S I Y A B S e TS S S R L

00 350 400 450 500 550 600 650 700 750 8(
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B0
350 B S
K5

J

m, ., [GeV]

X-sec Limits:
Opposite sign:
ee: 0<0.09 pb
puw: 0<0.21 pb
ew: 0<0.22 pb
Same sign: 06<0.07 pb
mSUGRA/CMSSM :
tanP=3 Ao=0GeV sign(pn)=1

MSUGRA/CMSSM: tanfi = 3, A = 0, u>0

L

ATLAS  ™-=35pb" \s=7TeV —— Observed limit 95% CL SS_3
2-lepton analysis (0SandSS) 7777 Median &xpected imitSS 3
. — Observed limit 95% CL OS5
4&}93 IPNCY)  ceees Median expected limit OS
a‘& B ceo7
goce) [ LEP2Y
. o 007, %
T 1D0g,q.u<0,2.1 "

I >0 B I | 5 X ) ] §i.g =00 I 0078 [ | N Bl | I | B IR R )

~ I CDF 3,3, tanfe5, 2 b

q (500 GeV)

eheeedi Lo e b bl b

100

150
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2 same flavour leptons + missing pr

Before E’"’” > lOOGeV

o Motivation: X = =0T 7>l

o . . T 10°E jL ot - 35 pb” o Data 2010 (s - 7 ToV
e Endpoint in my allows measuring sparticle masses 8 : - el il
*  ‘Flavour subtraction’ procedure reduces sys. uncertainties 3 . llbi,l‘?’“v’u R
e Reduces background 8 Doiets -
o Signal regions: & 1
e Exactly 2 isolated e/u; pr>20GeV; m, >5GeV . .
e E" >100GeV — reject Z+jets 10
e Flavour subtraction:
e  Measures the excess of same flavour events over L ETATERE A
different flavour events s iF“*+“’"*'*n~+++++++ ‘H %IJ{ + +
S _ N(eteT) 3 N(e*pT) N BN (™ pu™) © % 60180200 250 300
Bl-(0-7)*) 1-(1-7)1-7) (1-(1-7,)% Tyl

e T-trigger efficiencies (estimated from data)
* [3- (e eff/u eff)xacceptance (estimated from data)

*  Background (estimated from)

e 7Z/y* boson production (MC in CR)
e st and events with fake leptons (MC in ‘top tagged’ CR)

Sunday, April 10, 2011 12



2 same flavour leptons + missing pr- Results

x10°

e Data and Background in SR: S 1n signal free MC experiment

T T

b

90
80
70
60
50

S, =1.98 £0.15(8) +£0.02(z,) £0.06(7,) 40
5, =2.06£0.79(stat.) £ 0.78 (sys.) 4

20
10¢

-d
—
-

etet e ut prpT
Data 4 13 13
Total SM | 3.64+1.24 | 8.08+2.78 | 6.91+2.20

ATLAS

Mean: 2.06
RMS: 4,56

Experiments

IR ARAANARARSAERA

1111‘111111‘1“

1‘[T1’Tiw

e ¢t contribution to sy cancels
R R 1 R T 5 10 15 20

e LimitofS: PhenoGrid?2

MSSM PhenoGnd2
800lll TTrTT vlr'v

o - — -~ L L] LI TPy T TP a0 LA L | L ""»
¢ ASS umpthn 1 .. SS < 8 -8 % "‘, T :-?_'1/-5{ Ob:];crwxi Ilrnrt 9&':57"0l CL jCoImp. :.pe[chum)
. Q) 750 ".. = « Median expected imit (Comp. spectrum)
® cc and MH Wlth the Same E,c,- 200 ) Observed limit 95% CF (Light neu!mlup)
'.. ----- Median expected mit (Light neutralino)

°*
.
-
.
Ll
’.
-

branching fraction 6508 & ATLAS L"355" \se7 ToV -
. . . R A 2-lepton flavour subtraction analysis
e ep with O branching fraction 000k
e Assumption2: s;<12.6 500 B33 ,

e ee and pu with the same D P
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Missing pr + jets
ArXiV:1102.5290 Submitted to PLLB
Missing Et + b-jets
ArXiV:1103.4344 Submitted to PLLB

Sunday, April 10, 2011
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o  Motivation: G- 9%,

g —qq,

o The signal region:
 Noisolated e/pu
e SRA:light gg
* SRB:heavy gg
e SRC: &3
e SRD: gg

Missing pr + jets

A B C D
£ Number of required jets >2 >2 >3 >3
E Leading jet pr (GeV]  >120 > 120 > 120 > 120
7 Other jet(s) pr [GeV] >40 >40 >40 > 40
& EF [GeV] >100 > 100 > 100 > 100
& Ap(jet, Pri) i, >04 >04 >04 >04
E ET™ [mes >03 - >025 >025
é mes [GeV] >500 - > 500 > 1000
2 mpy [GeV] - =300 - -

TABLE I: Criteria for admission to one of the four signal

regions A to D. All variables are defined in the text.

.....

> 105 VTrTTT ] IrrT I LI B S 4 I VT > : VrTTT I rTrrT I L B S 4 I ™ ™ 1 rTrra I
. @ E e Data @ 2T e Data 2010 \s =7 TeV)
* Background (estimated from) S8 R e Rl . — S Tow
- 2 L dt~35pb (Jact E Ldt~35pb [JQCD multijet
- 7 S 10 —IOR=N, B Wsjets
® tt = bbTtvgqg (MC* in CR) T | sSignalregion A ggo T 107 Signalregions C&D gy o
. 8 10° a (= 2 jets) — g F (= 3 jets) [t and single top
e Slngle t (M(:>X< in CR ) = E = SM- 'S 102k +===-SM + SUSY reference point_
- B c E & ..
- - : w 10°¢ w F
e W + jets, Z+jets (MC* in CR) : o ATLAS
X : 10 E ¢
e QCD multijet (MC in CR - 3 F o
AD<0.4 - and data) 'E
- — ; 10 1| U K 2
e Irreducible Z — vv 10" E 1
= 25F = 25F
:é) 1% i + o g 13 - e
. o 1... *‘..- -he cocfeodlccsscccossacsscansss 1 b e v .- ;‘ ...........................................................
*cross-checked with data driven methods S og e— S og — :
0 500 1000 1500 2 0 500 1000 1500 2000 2500 3000
meff [GeV]
15
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Missing pr + jets - Results

Not necessarlly mSUGRA

> 105'% —r— 1T —r— T ‘.% % 6:—_- LANE B S R S S S S .D|1,2010N_,-?T(_V{:'>—2000 ' T T L | lvrl, T ITYY
8 E e Data2010QAs=7TeV) o 10 r " SM Total % 8 : ATLAS L™ «38pb \s=7 ToV ]
S 1ot [ IL dt ~ 35 pb 1 52’2‘;(“3'"-' : 3 8 - L dt~35 pb [ QCD multijet ';'1 750 : 0 lepton combined exclusion J
- 1 r =] thc!r:]u e ‘i noy 105 [ -Wo;els - g : — OUgerved 95% CL limn
~— r slgnal reglon 8 X % v -ZO;G'S E ] wewes Madan expocied it
%) B ets 2] I = I v
@ 107k th and single top 0:’ 10* r (11 and single top =< 1500 B ' Expected bmit ¢ 10
-‘é - * SM + SUSY reference point 4 & "0e SM + SUSY rel. pont g, \ B 5P 2q
w 10° o 103F‘ » \ B #NAL MSUGRA/CMSSM, Run W
1
\

ATLAS ATLAS

DO MSUGRA'TCMSSM, Fun 1l

|
B COF MSUGRACMSSM, Run Iﬂ

q’
T
LM svueed soved sooned ciieed s 1o

DATASN
- AN ON
t
t
}
H
—_—t
DATASN
I

~300 400 600 800 7000 o 200 400 800 800 1000

m,, [GeV] ET** [GeV] ¢

0 250 500 750 1000 1250 1500 1750 2000

° 'S-qn.mh Grano-neulraling model (massess 7 ) ' glUinO mass [GQV]
o Data ln the SR R, T EJEL T N S SR Ay M SYRN RN DNe Ry L —

— - | | =
8 400 - ATLAS " .35pb'\s-7 TeV Observed 95% CL limit  __|
® A— 87 B -_ 1 1 C_66 D_2 '—‘N = 0 lepton combinad exclusion -—== Median expected limit -
E'_ R ; Expected limit 4 1o B

—e. CMS 2, 35pb .

B i

| LEP 2%

 FExpected background as0
o A-118+25 B-10.0+4.3

. (C-88+18 D-2.5+] Y = _
o Limits (95% CL) N\ " e
° tanﬁ=3 Ao=0GeV Slgn(M)=1 200 [—//\ ,

9 (800)

llllll

‘DOI' 11

|

D0g. q u<0, 217

- CDF g.Q. tanp«5, n<0, 2 iy’

150

® mg — mq > 775 GeV 200 ;400 600 800 1000 .

MSUGRA/CMSSM: tanfi = 3, A = 0, u=0. | m, [GeV]
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Missing Er + b-jets

o Motivation: — mixing(G,.Gy) =< m, — light(b.i) §—bb.g—> it
e 2 signal regions: both require at least 1 b-jet

e Zero leptons: §— bb.b, —> b} o [lepton: gttty >bj .0 — XV

 high pr jet trigger and Er.miss e e/ptrigger
e Atleast 3 jets pr>120/30/30GeV e Atleast 2 jets pr>60/30GeV
* High EI" >100GeV e Lower E >80GeV
e QCD rejection (misreco. jet or v) e Wijets rejection
EM™/my >02,m(sum(E}"™, jet x 4)) o  m.(E ., ahest—p, ) > 100GeV

® A (EF,jets)>04

.« m, >600GeV . > 300GeV
> 10° | a8 > 107 ’
2 ATLAS 0-lepton, 3 jets 3 ATLAS J-3pton, < ete
3 10°F JLdt=3spb‘.\s=7Tev . 8 10°k IL dt=35pb'Ns=7TeV 2 iTom
-l =- : =
S 10k B W productc g 10°k B 7 pocction -
> = | R 3 0 ) QCD production
w - () GCD productior . L 5 I"’1 .
E *. \LLTT R s f ‘t% 3
e T = ary - =
- \o. . =1 1 = a :1
) iyl ﬂ | * ;
10! - Ll as 10'E - IJ L ‘ =
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Missing Et + b-jets

*  Background

e Most dominant: ttbar and single top
e  Wijets, z/y*+jets, di-boson: WW.WZ .77
e jets production via QCD processes

e Zero leptons .
e QCD: estimated by normalizing the .
MC prediction to QCD enriched
control region in the data. .

e Non QCD: estimated from MC

1 lepton

QCD: estimated using a matrix

method

Non QCD: data driven estimation
Based on the low correlation
between mesr and mr

Define 4 regions
40<mT<100 ; mesr<500 bkg rich
mr1>100 ; mesr<500 bkg rich
40<mt<100 ; mes>500 bkg rich
m1>100 ; me>500

ND=NcXNB / NA

O QO w >
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Missing Et + b-jets - Results

Data in the SR:

~ O-leptons

= [ TR T .
.C.-:'- :_ ATLAS ‘ NuISeb A8 — g
) 5
. D
00 [ 1 @
~OE b \\"t"'/ t‘\ 1 9
L ol I i) 1 O
ol \":/
3 : . bbb ‘>/ A
00 |
N o GeV]
production g+g, b +b,

exclusive decay §— bb— bby’
Jor —m; <500GeV,m, >590GeV

S0(10) models

DR3:§~> bb ;z;’,mg >500GeV
HS:g—>0bbj3;m, >420GeV

O-leptons: 15

1 lepton
..... e
400 ..:.‘::: 500 T [COM]
production g+8.1 +1,

exclusive decay g —» 7t > thj;

for =130 <m. <300GeV;
m; > 520GeV

Expected background: O-leptons: 19.6£16.9

Limits events/cross-section (95% CL)
O-leptons: 10.4/0.32pb

1-lepton: 9
1-lepton: 14.7+3.7

1-lepton: 4 7/0 13pb

UGRA/CMSSM :tanf=40.A =0, u > 0.
340 [ X | T ' T I T | G | T ' 5] CL : T 1
- 95% C.L. limit
920 = ATLAS [,d: 35pb As=7TeV e 0bs. - 0 lepton
- T seesen exp. - 0lepton @ =
E b-iet channel obs. - 1 lepton —
300 [ ] exp. - 1 lepton _-:
we 0bs. - Combined .
exp. - Combined —
Mit) < 'ﬂl‘/'" ) —-:
B croi ]
LEP2 ¢ .
2 | g yy =
200 400 600 800 1000
m, [GeV]

tan B = 40,A, =0GeV,u>0
m; > 550GeV ,m. > 470GeV

Ist and 2nd generation squark
for —m; =m, :m; >600GeV
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Stable hadronizing squarks and gluinos
ArXiV:1103.1984 Submitted to PLB
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http://arxiv.org/abs/1103.1984
http://arxiv.org/abs/1103.1984

Stable hadronizing squarks and gluinos

e Motivation:

 Hadronizing Stable Massive Particles o
(SMPs) are allowed by many models .

e May be charged in the Inner Detector e
(ID) and neutral in the Muon

MS agnostic

Direct estimation of m=p/y[3
3 individual § (Py) estimations:
e [3 from the ToF to the TileCal

Spectrometer (MS) e v from the pixel dE/dx
o Yﬁ from the TRT dE/dx (cross-check)

© 105:" ERARE AR RARE REARS RARE RERE B E T 1 5 1000~ -
st ATLAS _[Lc-.zmpc‘ e sl g FOATLEAS .[ch-.34 pb” +‘*:“ 3G 900f lowawvs -+ aneens
[ 4 So— po— ° -
o 10F - &Y ER B Ew = £ 800 i
g 2 IFJ b 1 aco 3 F Nt ) ach 3 g . o Datafs=7TeV) B g
2 3| - — 100GeV g T — 100GeV 3 . : ..;:. .....

e 2ESer s ks 300 GaV - nnD okt = - - ) .« «m B ..
g 10F °L:2° = =300 GV g E 600¢ JLdt:?Apb . e e -
- - HN0Gevg - -+ 500 GeV g - - . -
8 0‘, i i 7777 BG stat uncertainty - .i:;::;j BG stat uncertainty 500 o :===: :
2 10°F | X E E -"EHEn =
"2 : § § 400_ s EEEE
2 b T ] ~ ] 3001 L

10F o ‘ = ; -3
+ : 3 200 .
0 02 04 06 08 1 12 14 16 18 2 1 10 00 100 200 300 400 500 600 700 800 900 1000
B dE/dx,,, [MeV g cm?] My, [GEV]
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Stable hadronizing squarks and gluinos

T ' =
B

energetic jet and large
missing Er
e Candidate definition:
 High quality track , pr > 50GeV

e Isolated - suppress background from jets
 Inlkl.7 - tile coverage

ATLAS [Lasup’ —4 Dea(\s=7TeV

—— Background estimate
300 GeV § -

oo 600 GeV § g
’rJ“ﬂ_ﬁH -
=

(-
L)

10° E

10

Number of candidates / 20 GeV

1 3

* [ (Py) estimation from both tile and pixel 0'_ »
e  sensitivity up to p=0.87 Ao 200 400 600 800 1000
e  M>100GeV in both tile and pixel ) o "’T:‘[G"":]
Sl ATLAS [a-sw it
 Background estimation f P 49w i
e Directly from data TS E -
e Relies on no correlation between p and 3 E L3 ﬂ&r T .
e Combination of measured momentum with ~ “ " " .. n*
random 5 (By) L —TT — om0
Mo, [GEV]
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Stable hadronizing squarks and gluinos - Results

* Remaining candidates:

e m>100GeV -5 m>200GeV -0
e FExpected background:
e m>100GeV -54 m>200GeV - 0.87

e Limits (95% CL)

10° g

S = L];‘T | ] ;v‘/ T L YYYYYYYY T | EY 7 K | r YYYYYYYY E
o = b7 t7 = . . . .
= E 8 / g R-hadron exclusion = Most StI’lIlgGIlt limits to date:
O 10*F Z 7 ClLs 95% C.L. limit  —
0 3 7, 7 S
D o 7 7 1 .
@ C Z \s=7TeV JLdt:34pb 2 > 204 GeV
g 103 = 21 g o "= b Rhad 9
O E A 7 #88 Prediction g (NLO) 3
O 3 % A #88 Prediction g (NLO) -
10°E 2} é —=— Upper limit b = t Rhad > 309G6V
e Z Z —— Upper limit g 5
= A Z —e S o -
E 1 TR ING ~. ATLAS -
1 7 i . . =
7 7 =
10-1 LA BN ; | [ | 2 L 4 PR REE U B . VURR U T N N S S S . P - 1
0 100 200 300 400 500 600 700 800
Mass [GeV]
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Summary

~35pb-! of data collected with the ATLAS detector during 2010
LHC run was analyzed

7 papers (+1 CONF note) approved by ATLAS

1 paper accepted by PRL
* 61n journal review
e More analyses are in different stages of the collaboration approval
No deviation from the Standard Model predictions was observed

Limits on the masses of SUSY particles in different scenarios
were set

* Most of them most stringent to date

Looking forward to the data of 2011...
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Backup
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Common 1Sssues

rigger: different analyses uses different trigger chains, but
Trigger chains changes with data taking period
Cuts are applied to ensure trigger efficiency plateau
MC/Data scaling factors (and associated systematic
uncertainties) are taken into account
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Common 1Sssues

 [eptons: 1solated e/u (not T)

e Missing transverse momentum (pr) and it’s magnitude (ET)
e Vectorial sum of all reconstructed object

 Theoretical uncertainties
* The signal cross-section
e The parton PDF
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Common 1ssues - Jets

Jets:
Reconstructed using the anti-kr jet clustering algorithm
(distance parameter R=0.4)
Associated systematic uncertainties:
 Jet Energy Scale, Jet Energy Resolution

b-jets:
b-jets are 1dentified among jets with pr>30GeV and a
displaced vertex
The b-tagging efficiency 1s 50% (1%) tor b-jets (light
flavor/gluon jets) in ttbar event in MC
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