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Dave Charlton
Beyond Standard Model searches University of Birmingham
A few words on the Higgs on behalf of the ATLAS Collaboration

Other plenary talks: EW, top, b, QCD, H
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¢ 3000 Scientists
1000 Students




-

Albany, Alberta, NIKHEF Amsterdam, Ankara, LAPP Annecy, Argonne NL, Arizona, UT Arlington, Athens, NTU Athens, Baku,
IFAE Barcelona, Belgrade, Bergen, Berkeley LBL and UC, HU Berlin, Bern, Birmingham, UAN Bogota, Bologha, Bonn, Boston,
Brandeis, Brasil Cluster, Bratislava/SAS Kosice, Brookhaven NL, Buenos Aires, Bucharest, Cambridge, Carleton, CERN,

Chinese Cluster, Chicago, Chile, Clermont-Ferrand, Columbia, NBl Copenhagen, Cosenza, AGH UST Cracow, IFJ PAN Cracow, SMU

Dallas, UT Dallas, DESY, Dortmund, TU Dresden, JINR Dubna, Duke, Edinburgh, Frascati, Freiburg, Geneva, Genoa, Giessen,
Glasgow, Gottingen, LPSC Grenoble, Technion Haifa, Hampton, Harvard, Heidelberg, Hiroshima IT, Indiana, Innsbruck, lowa SU,
lowa, UC Irvine, Istanbul Bogazici, KEK, Kobe, Kyoto, Kyoto UE, Lancaster, UN La Plata, Lecce, Lisbon LIP, Liverpool, Ljubljana,
QMW London, RHBNC London, UC London, Lund, UA Madrid, Mainz, Manchester, CPPM Marseille, Massachusetts, MIT, Melbourne,

Michigan, Michigan SU, Milano, Minsk NAS, Minsk NCPHEP, Montreal, McGill Montreal, RUPHE Morocco,
FIAN Moscow, ITEP Moscow, MEPhI Moscow, MSU Moscow, LMU Munich, MPI Munich, Nagasaki IAS, Nagoya, Naples,

New Mexico, New York, Nijmegen, Northern Illinois, BINP Novosibirsk, Ohio SU, Okayama, Oklahoma, Oklahoma SU, Olomouc,
Oregon, LAL Orsay, Osaka, Oslo, Oxford, Paris VI and VII, Pavia, Pennsylvania, NPI Petersburg, Pisa, Pittsburgh, CAS Prague,
CU Prague, TU Prague, IHEP Protvino, Regina, Rome I, Rome Il, Rome lll, Rutherford Appleton Laboratory, DAPNIA Saclay,
Santa Cruz UC, Sheffield, Shinshu, Siegen, Simon Fraser Burnaby, SLAC, South Africa, Stockholm, KTH Stockholm, Stony Brook,
Sydney, Sussex, AS Taipei, Tbilisi, Tel Aviv, Thessaloniki, Tokyo ICEPP, Tokyo MU, Tokyo Tech, Toronto, TRIUMF, Tsukuba, Tufts,
Udine/ICTP, Uppsala, Ul Urbana, Valencia, UBC Vancouver, Victoria, Waseda, Washington, Weizmann Rehovot,

FH Wiener Neustadt, Wisconsin, Wuppertal, Wiirzburg, Yale, Yerevan




2T solenoid, toroid system (fBdl=1-7.5 Tm)

ATLAS Detector Tracking to |n|=2.5, calorimetry to |n|=4.9
44m
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Tile calorimeters
LAr hadronic end-cap and
forward calorimeters

Pixel detectar

LAr electromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transifion radiation tracker
Semiconductor tracker




ATLAS Online Luminosity \s=7TeV
[] LHC Delivered
[ ] ATLAS Recorded

Data Collection

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

2010 operation: gradual (~exponential) ramp-up
of instantaneous luminosity .
2010: 45 pb™
efficiency €=94%
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2011 - sustained delivery of integrated luminosity

24/03 19/05 14/07 08/09 03/11
Day in 2010

ATLAS Online Luminosity \s=7TeV

[ LHC Delivered 1 fb" of 2011 data recorded
[ ] ATLAS Recorded 4 by 17 June

Total Delivered: 1.53 fb’
Total Recorded: 1.46 fb™

Peak luminosity 1.28 x 10’ cm™s”
2011 to-date: €=95%
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Best in a day: 63 pb

0 Results with up to 1.2 fb™’
28/02  29/03  27/04 27/05 25/06  25/07

Day in 2011 !




CATLAS
il EXPERIMENT

Run Mumber: 180164, Event Number: 146351094
Date: 2011-04-24 01:43:39 CEST

Z—pp event with 11 primary vertices

Pile-up Challenge

50 ns bunch trains for ~all 2011 data

-time pileup

of

Substantial in- and out

* Much progress understanding impact on

performance, with data & simulation

Continuing detailed performance studies

7 TeV

—

mean number of
,N'S

interactions per bunch-crossing
ATLAS Online 2011

Characterise by

[,.qd] AlisouiwnT papJooay

Mean Number of Interactions per Crossing



Luminosity Measurement

Absolute luminosity calibration f
 beam-beam (van der Meer) scans = ’ .
« both with special and physics beams £ 4/ One scanin Oct 2010
y ‘J ATLAS Preliminary LUCID_Event_OR
F S‘{ia n I‘-.fw
Quality of VdM scans was excellent — ,  °LHCFil1386 BCID 862

0.4

Ax [mm)]

ATLAS Frelimmary Pileup dependence of different
o BCMH_EventAND

BCMV EventOR = luminosity estimators
e — small additional uncertainty in
Lucid_EventOR

= Tile 2011 relative to 2010

FCal

-1[% ]

BCMH_EventOR

[ <u>

AL/L = £3.4% (2010, prel)
AL/L = £3.7% (2011, prel)
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see also V Hedberg parallel talk,C Gabaldon poster



trigger L1 item L1 Rate EF Rate

Trigger (Hz) (H2)

€20_medium EM14 8500

Primary triggers are kept stable, e.g. AEIZ JEE 2EM7 5700
« Inclusive e p_>20 GeV g80_loose EM30 700
Inclusive p pT>18 GeV 2g20_loose 2EM14 750
Inclusive jet p_>180 GeV mu18 MU10 5300

ETmiss S 60 Gev 2mu10 2MU10 100

xe60 XE40 300
§180 J75 200

A tau29medi 35 TAU11_XE20 3800
Such triggers are not prescaled auszmeditim_xe -
Supplemented by supporting & monitoring triggers ISR TAU6_EM10 7500
Sophisticated and flexible menus j75_xe45 J50_XE20 500

Rates at 10**cm™s™

Diphoton p_ > 20 GeV

ATLAS Trigger Operations  Reliable extrapolation to
€20 _medium (x0.2) higher luminosity/pileup
o

mui8 (x0.2)
tau100 medium
e10_medium_mué

2e12 medium

Rate [Hz]

Trigger eff.

ATLAS Preliminary
Data 2011 I Ldt=206 pb”

€20_medium trigger

20 GeV e trigger
at L1, L2 & EF

I | | | | Ll Ll | | | ‘ Ll Ll | I | | Ll
30 35 40 45 50 55 60
electron E; (GeV)

0.6 0.8 1 1.2
Instantenous luminosity [1033Icm2/s]
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Detector Performance and Data Quality

Data-taking efficiency >95% Pixels

SCT Silicon Strips 6.3 M 99.1%

96.8%

TRET Transition Radiation Tracker 350 k 97 .5%
Operational fractions of LAr EM Calorimeter 170k 99 8%
detector alSO > ”97% Tile calorimeter 8800 97 5%

Hadranic endcap LAr calorimeter 5600 99 6%
Forward LAr calorimeter 3500 89.8%
VL1 Calo trigger 7160 99 9%
VL1 Muon RPC trigger 370 k 99 5%
VL1 Muon TGC trigger 320 k 100%
Of 1.24 fb™" collected by end June, PR TS 350 k 99.7%
between 1.04 and 1.21 fb™ for CSC Cathade Strip Chambers 31 k 97 7%
most results presented RPC Barrel Muan Chambers 370 k 97.0%

TGC Endcap Muon Chambers

“All good” fraction will
increase by ~7% in
Tile MDT RPC CSC TGC Solenoid Toroid [RASSIEeIESSS{ql-Net-lng]sk1fe{y
starting now (fine-
TR crained flagging of calo
noise bursts)

LAr
EM

LAr

pixel SCT TRT
e FWD

HAD

999 1998 100 89.0 924 942 99.7 99.8 99.7 99.8 99.7 99.3

Luminosity weighted relative detector uptime and good quality data delivery during 2011 stable beams in pp collisions at v¥s=7 TeV between
March 13™ and June 29th (in %). The inefficiencies in the LAr calorimeter will partially be recovered in the future. The magnets were not
operational for a 3-day period at the start of the data taking. 11




Computing Grid Delivers Physics

Production jobs running at CERN Tier-0 vs time

Apr 1 Apr 1t May 1 May 1¢ Jun 1 LR e e e e e e R eaa R m e a2 a e s e a2

Tier-1 and Tier-2's process ~%3 M
jobs per day
* simulation
* re-reconstruction (campaigns)
e group production (ntuples...)
* physics analysis

The high quality computing analysis

system allows us to show
results on data taken until the
end of June

Payback for the years of
investment and hard work

[ ==
2011-04-16 2011-04-3 2011-05-14  2011-05-28 2011-06-11 2011-06-25 2011-07-09
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ATLAS preliminary ‘
Data 2010, \s=7 TeV, |Ldt=40 pb!

M= 30802 MeV
Mo = 3083+1 MeV
.= 13242 MeV

= 134=1 MeV

Performance for Physics

U | U T T T U T LI |
Anti-k, B=0.6, EM+JES, 0.3< |n | < 0.8, Data 2010 + Monte Carlo QCD jets

o
-
N

Events / 0.075 GeV

ALPGEN + Herwig + Jimmy v Noise Thresholds

JES calibration non-closure +  PYTHIA Perugia2010

Single particle (calorimeter) = Additional dead material
[T ] Total JES uncertainty

o
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-+ Data

— Fit

]S y—ee MC

I Background from fit

ATLAS-CONF-2011-032

[
J ets ATLAS Preliminary

3 %

e .
g oofro Measure € to 1% at high p_ from data,

also down to 4 GeV, using J/y, W, Z
102 2x10° | E scale to 0.3-1.6% over |n|<2.47 to 1 TeV

2011 pileup — higher prel. JES error for ! see also T Theveneaux-Pelzer poster
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» Summer 2011 alignment *, Data 2011, \s =7 TeV E
Z - pp MC =

. _[Ldt=0.?0fb B

o DataPb+Pb\[5,, =276 TeV:[ Ldt=1.7 ub" ID tracks

—— Fit: 0.48\Z E,
e Datap+pVs=7TeV:| Ldt=0.34nb"
L

Fit: 0.48\[X E,
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da'dp dy » BR{T(1S) = n* 1) [pbiGeY]

Gap fraction

B R R
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To date, ATLAS has finalised
47 journal papers
212 conference notes

and updated 35 analyses for this conference
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see also A Gibson parallel talk, T Dietzsch poster

Dijet Resonance Search

Search for peaks in the m,, spectrum

Examples: g*, axigluon, colour-octet scalar

models - also generic limits

——— g*MC10
A (MRST)
—e— Observed 95% CL upper limit 3
w Expected 95% CL upper limit -
68% and 95% bands

ATLAS Preliminary
[ Ldr=0.811b"

| | | \ | |

Model
q*
axigluon
C.0.S (s8)

10

2000 3000 4000

Mass [GeV]

Expected limit Observed limit Obs. 2010

2.77
3.02
1.71

2.91
3.21
1.91
95% CL limits in TeV

2.15
2.10

0  pFrrTyrTrTrTrTrroprrrorrrorro oo e T
c 1078 ATLAS Preliminary 1
> - -
- 100 e Data -
1 03%- — Fit _é
- 5=7TeV ]
10? .
g [rdi=0811" 3
1 e
= | ATLAS-CONF-2011-095 ]
10"5— —I_—g
o = | 1 N
e 2t E
S oF :
c -2F
A2 B N I
@ ’IDDO 2000 3000 4000
Reconstructed m, [GeV]
E. [T '___*.,\: T I B U '.| '-| T
2 AN ATLAS Preliminary
< TEa . E
6 e Ne=TTV
c - AN [Ldr=081fb" -
o i : i
E L \ GGaussian / mean |
- —0.10
- 10 —~0.07 E
O . —0.05 ]
X T R\ i
To - _ .
™ | . 4
0% Generic limits on \._.

dijet resonances of
specific widths

1000

2010 analyses studying also angular distributions: New J Phys 13 (2011) 053044

2000

3000

4000

Mass [GeV]



Dilepton Resonances

e'e” and p'y invariant mass distributions
Look for Z' and RS graviton (G*) production

ee ATLAs Prelimmary &,Eﬁ‘a sl
EIDiboson

= . | [
j Ldt=1.08t" I:IE.:‘.HJetS

5 [Jaco
Vs =7 TeV CJZ°(1000 GeV)

[17°(1250 GeV)
C12'(1500 GeV)

80 100 200 300 1000 2000
M. [GeV]

ATLAS Preliminary 2 272 20T

[ Diboson

J Ldt=1.21 fb_ i
EW+Jets
= Claco
NS =7TeV CJZ'(1000 GeV)
121250 GeV)
[1Z(1500 GeV)

Lo | L 1
80100 200 300 1000 2000
m_.l|.l [GEV]

ATLAS Preliminary o Py

CIW—rv

L ElW-ev

Statistical errors only -IT:)sin‘g\etop
= X

MC normalised to data
=1 Dibosons

Entries / 1 GeV

Ldt=1.02fb"

—ee

Electron smearing
derived from data

""“"L"""I'[

et SR AR S ST SR ST ST S SR
070 80 90

264k selected Z—ee

Model Observed 95% CL limit 2010
Z' SSM 1.83 TeV 1.048 TeV
G* (k/m, =0.1) 1.63 TeV -

| T T T | LI | T T T | LI | T T T | T 1T | T T T | T
ATLAS Preliminary ___ Expected limit

Ns =7TeV Expected+ 1o

Z' = Expected+ 2¢

— Observed limit

_ZSSM
ZI
—7',

Ldt=121fb"

LLLL:

0.2 04 06 0.8 1 1.2 1.4 16 1.8 2
m [TeV]

see also T Hryn'ova parallel talk, S Heim, S Viel posters

ee:J.Ldt =1.08fb"

T ‘ T T T T | T
e data2011 §s=7TeV)




L B B B I I L L B
ATLAS Preliminary ® Data 2011 [l Instrumental
_ —— Total Bkg. WW/WZ

¥s=7TeV Top  eeee V(650 GeV)

I Ldt=0.87fo' WEMZystwt —-Z(700 GeV)

ed Resonance Search

Evenis / 25 GeV

Search in s-channel for ey resonances

d €
> |
d \ M 10"
Example straw-man models:
- v_in RPV 5USY, with only ?\'311, A_=0

312
* SM-like Z' with non-diagonal couplings

I

Data/SM

0 100 200 300 400 500 600 700 800 900 1000
me, [GeV]

;fngLASI Prelilminary
\s=7TeV

Theory 1?11: 0.10,A, =0.05

B theoryn, -0.01,2,,-001
Observed Limit

10*

----- Expected Limit

-1
J Ldt = 0.87 fb |:| Expected Limit +1 ¢
[ Expected Limit £2 6

m— = ATLAS 2010 limit

T |||||H|EJJ\||_

107 EN

~— e o(Z') < 11 fb at 95% CL

95% CL & x BR(ew)[fb]

102 =
S - for m_>700 GeV
10 ? ----------------------------------- §
| ATLAS-CONF-2011-109 .
L1 1 1 l 11 1 1 l L1 1 1 I L1 1 1 l 11 1 1 l L1 1 1 I Ll 1 1 I L1 1
1 100 200 300 400 500 600 700 800 900 1000 17

m; [GeV]

see also T Hryn'ova parallel talk
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ATLAS Preliminary e data2011 N5=7Tev)
1 [ 1 W —uv (Alpgen)
IL dt=1.02fb [ QCD (template)

I Z —

w1ty

[ 1f + single top
[z

[ Dibosons

Statistical errors only
MC normalized to data

Lepton + E ™

Entries /2.5 GeV

Search in transverse mass spectra for e/p + ET”‘"Ss

nt = -\u'E;_J};_ﬂl:Ifl — cos(dt — &)

W-pv

Constrains a sequential SM-like W'

3

)

b
NN

0 6 100 110 120 130 140

70 80 90
selected W—pv m, [GeV]

---#--- NNLO theory

—+— Observed limit

& Data 2011
[CJw(500)
[CJw1000)
[Cw'(2000)
[Ldt=1.04fb" w
Mitbar
DDibOson
Qch

I

1 1 IIIII||
WO| T
i ;Lﬁ‘

T T T T T T T T ‘
ATLAS Preliminary
W' — ev
Expected + 1o 5 S =7 TeV

Expected limit

Expected + 20

ATLAS Preliminary
W' = 1lv
3 _ ¥ _ -1 : : : — ;
g l s=7 TEV,l det = 10|4 fb ATLAS Preliminary E|Sv?(t:o20?ﬁ
| | 1 | | | 1 | 1 | W' — uv WH1000
500 1000 1500 ; =TTV oo
JLdt=1.04fp " EI;V
Witbar

|:| Diboson
QCD

Channel Expected limit Observed limit Obs. 2010
ev 2.17 2.08 1.37
MV 2.08 1.98 1.29

both 2.23 2.15 1.49
95% CL limits in TeV

see also T Hryn'ova parallel talk



see also S Lai parallel talk, F Seifert poster

Physics with Taus

T T T | T T T | T T T | T T T | T T T
ATLAS Vs=7Tev  =Data
Prelimina Vultiiet

Y Juasep Ei
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. — Stat Preliminar
SeCt]On h Syst & Stat
: — Syst @ Stat @ Lumi
measurement I"I Treory (NNLO)

f

Tau Candidates

2010
L 1|O
Nlracks(:h} ) . o(Z — 11, 66<I'nm

5 ——
R
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o

2 1.5
<116 GeV) [nb

v

—=e— Observed gg — H (PCL)

T
- €Ty, + 17, channels

4 data i Constraints on

A(120)/H/h—tr, tanp=40

‘} FEEE) Z(—>t1)+Jets(0S-SS) A/H/h-=T1T

Expected gg— H

—&— Observed gg — bbH (PCL)
Expected gg — bbH

B o theory

Others(OS-SS)

Wejets (05-59) ; production in

g Same Sign ]
” 772 Syst ] SUSY models

\s=7TeV, I Ldt = 36pb” _
: epdv, ethad3v, pthad3v

Events /10 GeV

ATLAS Preliminary ATLAS Preliminary

channels

\s=7TeV, I Ldt = 36 pb’
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T | T T T T | T T T T T T T T | T T T T ‘ T T T T
—e— data 2011

ATLAS Preliminary Total BG
[CJZ(—>vv)+jets
det=1fb'1 R W (—1v)+jets
| elels)
COZ(—l)+jets
3 Non-collision BG
ADD (n=2, M_=2.0 TeV)
. . ADD (n=6, M =15 TeV) 5

Monojet: Jet + E ™

[Events/GeV]

T

High-p_ jet opposite ~no activity

 Standard Model: Z-vv

» Large-extra dimensions with unobserved
graviton
4+n dimensions, 4+n-dimensional Planck
scale M,

dN/dp

I T [ l 1 T T T 7

—e— data 2011
ATLAS Preliminary Total BG
COZ(—>vv)+jets
_|.|_dt=1fb'1 EEW(—Iv)+jets
| elep)

_ C3Z( ) +jets
vs=7TeV — 1
. [ Non-collision BG
: ADD (n=2, M_=2.0 TeV) J
; )

J‘ Ldt=11fo' ATLAS Preliminary
\s = 7 TeV ATLAS 2011
CDF run Il

LEP combined

=
Q
=
E
5
=
o
[a]
=

IHILU_‘ \Il\m \IIHI,I,I,I IIIHLIél

ADD (n=6, M_=1.5 TeV

dN/JET'™*  [Events/GeV]

IIHIl I III|,|,|,|

Ll

IHIlIIITITII

R mrw——
400

P T S |
500 600
ET* [GeV]

Lower limits on mD Number of Extra Dimensions

If we only consider § < m 2, m_>1.68 TeV for n=6 20

see also A Gibson parallel talk, V Rossetti poster




e p* = 602 GeV
E_ ™ =523 GeV

i m w

=

T
4 270

Run Number: 180309, Event Number: 36060682

EXPERIMENT

Date: 2011-04-27 02:33:15 CEST

A high-p_ monojet event - SM interpretation Z - w + jet 21
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Massive Di-Bosons

Low cross-sections: observation is a step towards searching with these final
states

03+0.3 pb
5 pb

ATLAS Preliminary e Data 2011
ZZ

6 (WZ)=21.1+>1+1.2+0.9 pb 0" (2Z)=8.4+3]+
SM NLO: 17 pb SM NLO: 6.

[]I[IIII'I]['I[]IIII['I fII]I'IfI'I[T

ATLAS Preliminary 5 paa

=77

[ Ldt = 1.026" \s=7TeV =3 Top

O W/Z+X
[0 O statssyst
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I
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4
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o
RRRRER
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ILdt = 1.02fb '\s=7 TeV

Leading Z Mass [GeV]
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Predicted BG in signal region:
0.317 (stat) 7 o * (syst)

LL

Signal Region

ATLAS-CONF-2011-099
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IIJ|III|III|JII|III|III|III|III|

C’_nl

20 40 60 80 100 120 140 160 180 200 40F

_r [ — | | 1 | I 1 | 1 | | |- J L | 1 | 11 | ] L | 1 | | 1 | | |
40 60 80 120 140 160 180

M_(W—2v) in events with a Z—€¢ candidate TLAS.CONF2011-107 Subleading Z Mass [GeV]

WW, WZ and ZZ diboson sighals established in double leptonic decay channels

WW: ATLAS-CONF-2011-110 22

see also A Oh parallel talk



Massive Di-Bosons

First ATLAS
constraints on
anomalous triple
gauge couplings

1 | | I | | I I | | I | | I I | | | I I | | I

11T 17T T 11717 17T 17 17 17T 7 17T T 17T T 7 T 1T T T 7T T T T
l [ | [ [ W |

ATLAS Preliminar §§§§ATLAS.IM=1.0 i ATLAS Preliminary .ATLAS,ILdt:LOZfb"

ATLAS-CONF-2011-099 | \s=7TeV, A=3TeV ATLAS-CONF-2011-107 | | Ns=7TeV, A-ee

— GDF,J.Ldt 1.9 s sencl (4, ATLAS, ILdt -1.02f"
—— 5
Ns=1.96TeV, A=2TeV \s=7TeV, A= 2 TeV

e DO,ILdt =411’ LEP, JLdt =700 pb”

\s=1.96TeV, A=2TeV Vs= 130~209 GeV

5 DO,J.Ld‘[ =11’

\Ns=1.96 TeV,A=1.2TeV

SEUIII|III|IIIIIII|.I.1I|III|III‘III|]

95% C.L. 95% C.1.

: '
T T T T T cv b b b b

-1 -0.5 0 0.5 : : 0 0.5 1 1.5
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. ATLAS Prellmlnary
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; ; ; : ; \|'_ TTeV
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tt Resonance SearCh Ns=7TeV dRmin. Syst.+stat.

" Ldt =200 pb'1 —— Obs. 95% CL upper limit

- ’ 5 seeeeens Exp. 95% CL upper limit
Reconstruct semileptonic tt events, examine A W vo. 10 ncerainy

— . . . . Xp. 2 ¢ uncertainty
m(tt) distribution for possible resonances

B Leptophobic Z'
ATLAS Preliminary

ATLAS Preliminary
JLdt=EDpr'1
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O
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40 600 800 1000 1200 1400 1600 18002000

Z' mass [GeV]

3 Ns=7TeV dRmin. Syst.+stat.
_‘ Ldit = 200 pb'1 —e— Obs. 95% CL upper limit
. Exp. 95% CL upper limit

I Exp. 16 uncertainty
Exp. 2 ¢ uncertainty

—  KKG1000

500 1000 1500 2000 2500 3000
ATLAS-CONF-2011-087

Kaluza-Klein gluon

tt mass ATLAS Preliminary

Limits on

.. . 600 800 1000 1200 1400 1600
Limits on ¢.B in few pb range form_~ 1 TeV
tt 9,, Mass [GeV]
see also T Kuhl parallel talk, R Camacho Toro poster




Recor
m(tt)

ATLAS Preliminary
- Data Events with W—2v with
Ww p.(W)>200 GeV

tt
B W+jets

Jets/ 10 GeV

Mass distribution of split &
filtered subjets with
p.>180 GeV

j L dt=0.61fb"

Evident hadronic W peak
from boosted tt

Promising for the future
%0 40 60 80 100 120 140 160 180 200 220

ATLAS-CONF-2011-103 Jet Mass [GeV]

. see also D Miller, R Goncalo parallel talks

Limits on 0.B in few pb range form -~ 1 TeV

800 1000 1200 1400 1600
9, mass [GeV]



S ATLAS

2 EXPERIMENT

Run Number: 180400, Event Number: 54251178 Candidate
Date: 2011-04-28 03:33:58 CEST highly-boosted
tt event

Leptdkrj]iﬂ op | | m(tt) = 1.6 TeV
candi ate@ |

28
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Wealth of searches in ATLAS look for SUSY signatures in various
topologies

ATLAS has results from: |
- Zero leptons, jets and E ™

» Zero leptons, b-jets and E™

e One lepton, jets and E ™

- Lepton pairs and E_™" - like flavour/like sign/opposite sign
- Multileptons, jets and E ™

e Yyand E™

« RPV V_— €l (earlier)

* R-hadrons in inner tracker and calorimeter
 Stable t or gluino R-hadrons, via muon system

29
see also H Hayward, P Jackson, A Taffard, | Vivarelli parallel talks, J Lorenz poster



SUSY in O-lepton channel
Strong production: gg, gq, qq

Multi-jet plus E_™, e/p veto
Analysis includes >4 jet event category

_'1r1[1|'|'|'1r]r1|'|'|r1[1r'
e Data 2011 hs=7 TeV)
— SM Total

] QCD multijet

.. 0] W+jets
Dijet Channel B Z-jets

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

"I|f"|'||f"||||"'||||"'|||'l
e Data 2011 Ns=7 TeV)

— SM Total

[CJQCD multijet

: [ W+jets

Four Jet High Mass B Zjcts

Channel It and single top
SM + SU(660,240,0,10)
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DATA / MC
DATA /MC

500 1000 1500 2000 2500 3000 0. 500 1000 1500 2000 _ 2500
M, [GeV] m,. [GeV]




SUSY in O-lepton channel

Squark-gluino-neutralino model (mLSF =0 GeV)

T T I T 1T [ T TT | : T I II T lATLAS PI’E“ITIIFIB.I‘}’
{1 0lepton 2011 combined
e CL_ Observed 85% C.L. limit

===« Gl median expected limit

exp. limit 68%, 98% CL

— 2010 data PGL 95% C.L. limit

™o q.04 1" ve=7 TeV

Tevatron, Bun |
CDF, Bun I

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

(=

gluino mass [GeV]

Simplified model with two q
generations, m(y °)~0

mg>800 GeV mq>850 GeV
Equal mass case: mg=mq>1 .075 TeV

ATLAS Preliminary
L™= 1.041b 7 y5=7 TeV
| LEP2 7~
| DO, § tanp=3, u<0, 2.1 i
CDF §,g. tanfi=5, n<0, 2 f”!
B Theoretically excluded

%
<

0 lepton 2011 combined

CL, cbserved 95% C.L. limit
==== CL, median expected limit
exp. limit 68%, 99% CL
* Reference point
— 2010 data PCL 95% C.L_ limit

| g (1200)

| §(1000)

lIIIIIIIIIIIIIIIl

250 500 /750 1000 1250 1500 1750 2000

500 1000 1500

2000 2500 3000 3500

m, [GeV

MSUGRA/CMS5M: tanB=10, A =0, p>0
Equal mass case: m._=m_> 980 GeV

31




SUSY in 0¢+b-jets channel

Models in which b or t is lightest squark

— gg, ¢q, dq productlon/decay gives final-states with b-quarks and E miss

Jets and ETm‘SS topology, at least one b-tagged

, production, b — b+x L dt=0.83 fb‘,\- s=7 TeV

.. CL, observed limit
ATLAS Preliminary CL, expected limit

68% and 99% C.L.
CL, expected Ilmlts

0 lepton, 3 jets ATLAS (35 pb")

b-jet analyses

m() = 60 GeV, m@i, ) ATLAS-CONF-2011-098

ATLAS  Preliminary 0-lepton,3 jets
) >= 2 bjets
ILdl:O.BS b Ns=7Tev ® Data 2011
——— SM Total
° [ top production
> 3 J ets 3 W production

- production

b [ QCD production
>2 tags §700 GeV,b 380 GeV

Events/ 50 GeV

700
600
500

A0y
~ /7!"

400 '9.
‘ Reférence dpint

300 S 2010—»201 1

200
100 200 300 400 500 600 700 800 900 _ 1000

m [GeV]

]
=
B
o
o

800 1000 7200 1400
m. [GeV]

M =F ™S4p i4p 24p 53 Hypothesis: gg and b b production,
f T pT pT pT ~0 K p 0
m(X1 )=6O GeV, b1—>bg 100% BR 3?2




SUSY in 1-lepton channel

% 10°E ATL;\SP ] e Data2011fs=7TeV) = gg) gq) qq may glve ]SOlated leptons X1
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2 F @B Dibosons =
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ATLAS Searches™ - 95% CL Lower Limits (EPS-HEP 2011)

MSUGRA/CMSSM : O-lep +E .. =g ma
Simplified model {light fﬂ ):0-lep+E;, .. g= § mass ATLAS
Simplified model {light} ) : O-lep + E; .. g mass Preliminary
Simplified model {Iight11] :0-lep+E; e g mass

Simplified model : 0-lep + b-jets + £
Pheno-MSSM (light 7, 7)1 2-lep SS +E

Pheno-MSSM (light 7') : 2-lep OS__ +E
GMSB (GGM) + Simpl. model : W+E1 .

GMSB : stable T
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
RPV (4,,,=0.01, 1,,,=0.01) : high-mass ep.
Large ED (ADD) : monojet
UED :vy+E

T.miles

g mass (for m(b) < 600 GeV) def =(0.031 - 1.21) fb”'
g mass

§ mass Js=7TeV
g mass

T.miles

T.miles

SUSY

g mass

M, (6=2)
Compact. scale 1/R
Graviton mass

T.miles
RS with k/M,, = 0.1 :m,,

w
=
o
‘é RS with k/M, = 0.1:m_,
£ RS with top couplings g =1.0,g =4.0 :m_
5 L R 1t
£
iy

Graviton mass
KK gluon mass
Quantum black hole (QBH) : m .., F(x)

QBH : High-massc,, ,

ADD BH (M /M =3) : multijet EpT, Nim

______________________ ADD BH (M,/M=3) : SS dimuon N, ., My (5-6)
:: gqqq contact interaction : F [deﬂ] L=36 pb™" [2010) [arXiv:1103.3864 (Bayesian limit)] BTTeV A
0 gquu contact interaction : m L=42 pb™" [2010) [arkiv:1104.4398] 48Tev A

% S5M :meﬂuu L=1.08-1.21 i {2011} [preliminary] 18T 2 mMass
-

M, (6=6)
Mgy

My, (6=6)

£=1.04 fb” (2011} [preliminary] 21aTew W' mass
1" gen. LQ mass

2™ gen. LQ mass

@, mass

Scalar LQ pairs (f=1) : kin. vars. in eejj, evjj
Scalar LQ pairs (5=1) : kin. vars. in pLjj, uvjj
B 4thfam|ly ..... . ullmassmﬂﬂ—)Wqu
4" family : ddd — WitWt {SS dilepton)
Major. neutr. (V,, ,A=1TeV): S5 dilepton
Excited quarks :m g,

Axigluons : mdum

d , Mass
M mass

Other

q* mass
Axigluon mass

Scalar resonance mass |
I 11 | | | L 1 1 11

10 1 10
Mass scale [TeV]

*Only a selection of the available results shown



LHC Higgs results will be discussed by Bill Murray on Wednesday
afternoon

Here | show just a few Higgs highlights from ATLAS data

ATLAS has results with >1 fb™" on;
* H-vyy
e H- ZZ™ — g02¢
e H—- 77 —» 28vv
- H-> ZZ - £8qq
e H—-> WW® = gvey
* H-> WW - €vqq
* WH - €vbb
e /H — 22bb
e Combined limits

Cut-based analyses preferred at this stage
All Higgs results shown use cut-based techniques

35
see also M Kado, K Nikolopoulos, J Strandberg, R Goncalo, K Cranmer parallel talks, X Ruan, P Conde Muino posters



H— Yy

Mass resolution o for 120 GeV H is ~1.7 GeV (2010 calibration)

ATLAS Preliminary
Data 2011 \'s = 7 TeV. J Ldt = 1.08 fb"

Inclusive diphoton sample

® [Data 2011
Exponential fit
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50

E |n|<2.37,I excluding 1I.37<|n|<1.;52 | |
PDD 110 120 130 140 150 160
Spectrum well-described by SM m,, [GeV]




H - ZZ™ — 4¢

Excellent mass resolution
and signal/background

* Backgrond  ATLAS Preliminary

I Signal (mH=150 GeV)
I Signal (mH=220 GeV)

Low product branching Sty oy
[ Signa (mH=480 eV)

ratio

H—zZ"' 4]
[Ldt=1.1fo
\s=7TeV

>
)
S
(-
=
—
0
d
C
)
>
LL

9
38
.
6
5
4
3
2
’

Useful below ZZ threshold

00 150 200 250 300 350 400 450 500 550 600
m,, [GeV]
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o 4 ‘ e Run Number: 183081, Event Number: 10108572
Date: 2011-06-05 17:08:03 CEST

A Z7*—4p candidate m, =90.6 GeV, m_, =47.4 GeV, m4p=143.5 GeV 33




ATLAS  Preliminary . Dmangh1ﬂqm*

H—- ZZ — €8vv

H— livy Total

ackground

ZZWZWW
...... ra

E)ther Backgrounds
—— Signal irﬂH=4D{J GeVV)

Powerful channel at high mass
(BR vs S:B)

Events / 10 GeV

Select Z—2¢, angle cuts, veto b-jets,
require high E™

Data / MC

ET* [GeV]

—
S

—e— Observed ATLAS Preliminary

------ Expected

|:| + i JLdt:1 .O4fb_1,\55:?TeV
| + 2c6 H—ZZ—llvy

—
M

Exclude at 95% CL
360 < m < 420 GeV

95% C.L. limit on G,a"ﬁsm
—
[#4] o

Single channel high mass
SM Higgs exclusion

()]

-
-
as®

----
---------------

200 250 300 350 400 450 500 550 600
my, [GeV]



ATLAS Preliminary e Data %% S
Vs=7TeV,
H—:1‘1'J'-I'|'r"n|"|'.'r—:' '+ 0 Jet

H—-> WW — €viv

Two isolated high-p_ leptons

e Cuts to suppress Drell-Yan background
Significant E ™

Use expectation for scalar H: leptons not well
separated

Divide into 0 and 1-jet categories

Slice transverse mass distribution:
O.75mH <m_<m,

Entries / 10 GeV

[ ]
Data / MC

ATLAS Preliminary o paa =S
\Ne=7TeV, | Ldt=1.04b" 5 i v
H—WW—h h +1 Jet __+]et |:|

Selected events for mH=1 50 GeV
mass hypothesis

total signal
bkgd data expectn

=
Q
O
o
-—
T
n
Q0
=
=
Ll

0-jet
ee 4.7+1.2 7 3.1£0.7
eu 172 21 11+2
MM 11£3 21 6.9+0.5
&4 335 49 2114

&
1-jet =

ee 2.0¢1.2 4 0.9+0.3 g

ey 8.8+1.9 8 4.0+0.9 0

g 3.9#1.7 9 2.3+0.5 5

ee 15+3 21 7.2+1.6 60 80 100 120 140 160 180 200 220 240

M, [GeV]



Comparing Constraints All analysed channels

Exp. Obs. . Obs.

...... — H—yy === m—Hs ZZ-

.= — Hos WW— viv — H— ZZ— liqq
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ATLAS Prelimi‘nary JLdt ~1.0-1.2fb",\'s=7 Tev CLs limits
100 200 300 400 500 600

ATLAS-CONF-2011-112 m [G eV]




Combined Constraints Combining all analysed channels

C ATLAS Preliminary
— Observed CLs .~
———— Expected j Ldt = 1.0-1.2 fb

t1o \s =7 TeV
+ 20

—_
o

95% CL Limit on G/GSM

Tevatron excluded region
— (95‘|% CL, before Weclinesday's update? =

T o
200 300 400 500 60
ATLAS-CONF-2011-112 my [G eV:

ATLAS excludes 155 < m, < 190 GeV and 295 < m, < 450 GeV at 95% CL

LHC provides first direct exclusion above 200 GeV, and helps widen the
excluded range below 200 GeV

4/




The Low Mass Region Is there more to say yet?

ATLAS Prellmlnary

— Observed CLs -
-- Expected j Ldt=1.0-1.2 fb

t1o \s =7 TeV
+20

—
o

95% CL Limit on G/GSM

1 140 150 160 170 180 190 200
2011-112 mH [GeV:

ATLAS-CONF-

Limit on o/c,, from data is generally rather poorer than median

expectation if no Higgs
Is it a fluctuation, or a background, or something else?




The Low Mass Region Consistency with background-only hypothesis

ATLAS Preliminary

— Observed
---- Expected

- 26 |
30 det =1.0-1.2fb

\s=7TeV

-6
10 120 140 160 180 200
m,, [GeV]

Least consistent point has a p-value corresponding to ~2.80
But the look-elsewhere effect can be large



The LHC and ATLAS are working very well
Many many thanks to our LHC colleagues for the
superb performance of the collider

An abundance of important measurements now
available at /s =7 TeV

Now pushing deep into unexplored regions of phase-
space with both simple and complex search topologies
Major increase in sensitivity with 1 fb™" of 2011 data

As yet, no significant/conclusive evidence of Higgs
production: ATLAS excludes, at 95% CL, production
of a Standard Model Higgs boson over
155-190 GeV and 295-450 GeV

X, ~
o

.ch/twiki/bin/view/AtlasPublic |
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