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ATLAS experiment: 176 Institutions and 38 Countries, ~2900 physicists

) ol ‘Jﬁﬁ@b' 20 years of history from conception to start of operation.
-- Main milestones:
1989: R&D starts

July\4th iCERN and Melbourne

)5
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Outline of the talk

— Detector status and operation
* Highlights on detector performance

— A few selected physics results
* Precision tests of Standard Model
* Higgs measurements
« Supersymmetry searches
« Exotics searches

— Many more results in the next ATLAS talks

* | will list the speakers in the presentation



ATLAS Talks at this Conference

Subject I Speakers

B Physics in ATLAS

QCD ATLAS

Top Physics in ATLAS

W and Z physics in ATLAS

Di-boson cross sections and limits on anomalous
couplings

Higgs ATLAS in ZZ/WW/2gamma
Higgs ATLAS in 2tau/2b + BSM
Higgs ATLAS SM combination + properties

Search for pair production of supersymmetric particles in
R-parity conserving scenarios

Search for supersymmetry in events with resonances or
long-lived particles

Boosted physics at ATLAS
Overview of Exotica Physics in ATLAS
Upgrade and future of ATLAS

Maren UGLAND

James John LACEY
Jaroslava SCHOVANCOVA
Mauro IODICE

Andreas George PETRIDIS

Efstathios PAGANIS
Yann COADOU
Sven KREISS
Gabriella GAUDIO

Lucian Stefan ANCU

Dominique PALLIN
Mark Stephen COOKE
Sergey BURDIN 5



The ATLAS Detector

L~46m, J~22m, 7000 tons
~108 electronic channels

—

Gigantic general purpose detector with well
balanced performance on resolutions and high
hermetic acceptance

Emphasis on lepton measurements with excellent

magnets

Inner Tracker (|n|<2.5,

B=2T):
Si Pixels, Si strips, Trans. Rad. Det.
Precise tracking and vertexing, e/n

separation, momentum resolution:
olpr ~ 0.04% p; (GeV) ® 1.5%

Muon Spectrometer (|n|<2.7): air-core toroids with
gas-based muon chambers.
trigger and meas. with momentum resolution <10% up to E, ~1 TeV

Pi

r"‘kf\ .

EM calorimeter(|n|<5):

~ Pb-Lar Accordion, ely trigger, id.

and meas., energy res.: o/E ~ 10%/
VE®0.7%

o

. HAD calorimetry (|n|<5):

" Felscintillator Tiles (cen), Cu/W-LAr

(fwd). trigger and meas. of jets and
Er miss» €nergy res.: o/E ~ 50%/VE ®
3%

g

Trigger system: 3-levels
reducing the rate from 40 MHz to

~200 Hz




ATLAS operation status

Fraction of operational channels near 100% for most of the
subdetector systems !

—_— s ——

Number of Channels | Approximate Operational Fraction

Pixels 80 M 95.9%
SCT Silicon Strips 6.3 M 99.3%
TRT Transition Radiation Tracker 350 k 97.5%
LAr EM Calorimeter 170 k 99.9%
Tile calorimeter 9800 99.5%

Hadronic endcap LAr calorimeter 5600 99.6%
t Forward LAr calorimeter 3500 99.8%

{

- LVL1 Calo trigger 7160 100%
LVL1 Muon RPC trigger 370 k 99.5%
LVL1 Muon TGC trigger 320 k 100%
MDT Muon Drift Tubes 350 k 99.7%
CSC Cathode Strip Chambers 31k 97.7%
RPC Barrel Muon Chambers 370k 97.1%

TGC Endcap Muon Chambers 320 k 99.7%




!0utstanding performance of LHC! Peak Luminosity:

7.73x103 cm2 s

— 2T T 1T T T T T T T 1 ] R AL =
2 20 ATLAS Online Luminosity E o - ATLAS Online Luminosity \s=8TeV ]
= ] > 18 [ LHc Delivered E
2 20 =——2010pp\s=7TeV 2012 — G = ]
8 18 :_ — 2011 pp \Vs=7TeV » _: 8 16 :_ I:l ATLAS Recorded -
£ C == 2012 ppVs=8TeV 15 fb = € 1uE _ p
e 16 at 8 TeV - S —  Total Delivered: 15.0 fb m
3 - = — —_ Total Recorded: 14.1 fb™ -
14F E > 12F ]
3 .F E £ o -
5 126 — e - On September
% 10 2011 & g 8 12t first p-Pb
O 8- 5.6 fb! £ = 6 run!
6E at7TeV & ke ab = /
ns 2010 b .
2F 0.05 b ot N N BRI R B "
oE—L 1 R ot 7 TeV 01/04 01/05 31/05 01/07 31/07 30/08 30/09
yao X! Ao oct Day in 2012
Month in Year
- Data-taking efficiency = (recorded lumi)/(delivered lumi): ~ 93.7%
* Fraction of data after data quality cuts used for analysis: ~ 94%
* Fraction of delivery luminosity used for physics: ~ 90%
> excellent performance of data taking and data quality

Inner tracking

Detectors Calorimeters Muon Detectors

Magnets

LAr LAr LAr
EM HAD FWD

Pixel SCT TRT Tile MDT RPC CSC TGC Solenoid

Toroi
d

99.8 99.6 99.2 975 99.2 995 99.2 994 98.8 994 991

99.8 99.3 8




Numbers of interactions
per bunch crossing

peak # collisions vs time

Recorded Luminosity [pb0.1]

E ATLAS Online Luminosity

03 Vs=8TeV,[Ldt=6.3 o', <u>=19.5 3
[ Vs=7 Tev,ﬁ_dt =52f" <u>=91

o

|IIII|IIII||| I IIII||||

E  Online Luminosity

Huge efforts invested
over the last months to
minimise the impact of
pile-up on physics

Peak interactions per crossing

I|IIII|I|II|I|II|IIi

i

15 20 25 30 35 -
Mean Number of Interactions per Crossing

K=L X Ojner/ (Npunch X 1r)

Z—pp event from 2012 data with 25 reconstructed vertices

\s=7Tev \s=7TeV
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Month in 2010 Month in 2011

Strategy:

Month in 2012

 Developed pile-up
robust fast triggers

*  Optimized

reconstruction and
identification of
physics objects

* Precise modeling of in-
time and out-of-time
pile-up in simulation

* Flexible computing
model to handle x2

trigger rate
event size

and x2



Trigger in 2012

Menu optimised for 7x1033cm2s-! at 8 TeV:

 improvement of object selection, e.g. isolation, to keep
single lepton threshold low (in-spite of 2 x lumi and 2 x

pile-up with respect to 2011)

* Pile-up robust algorithms close to offline selections

Operations in 2012 show trigger is coping very well (in terms
of rates, efficiencies, robustness, ..) with harsh conditions
while meeting physics requirements

Main triggers at 7x1033 cm-2s-1

Offline L1 thr L1 rate EF thr
(GeV) (GeV) (kHz) (GeV)
e>25 18 17 24

M > 25 15 8 24
dilepton 10-15 15 8-18
2y 25-40 10-16 12 20-35
21 30-45 11-15 12 20-29
Jet > 360 75 2 2

MET 120 40 2 80

EF rate

(Hz) @5 1033
70

45

21

17

12

5

17

Average Stream Rate [kHZ]

Trigger rates:

*Level 1 rates ~ 65 kHz
*Level 2 rates ~ 5 kHz
*Event Filter (EF) rates
~ 400 Hz

\ ‘ \ ‘ \ ‘ \
ATLAS Trigger Operations (2012)

B MinBias Bphysics (Delayed)
Muons @ Hadron (Delayed
Jet/Tau/Etmiss Add

Il Egamma delayed

. streams

i .|'||'I| || |||‘

Lhafalnd
\
.

06/05

08/04 22/04 20/05

Date
(*) Additionl b-physics and hadronic triggers
to ‘delayed’ streams for later processing
10



gger performance in 2012

Efficiency of Inclusive single electron

trigger as a function of pile-up

—
—

1.05

Efficiency

—

0.95
0.9
0.85
0.8
0.75
0.7

LA WL LR LA L L LR -
- ATLAS Preliminary |
= B E
E—‘—++++++++++++++++++_+_ :
2 ILdt=4.1 fo, Vs =8 TeV +: E
= 2012 p-p Collision Data ——EF E
IR | PRI NS SR T S NS S S S NN S S S S S SN S SR

5 10 15 20 25 30

Number of Vertices

-

Events/GeV

Er™ss threshold lower than 2011.
Better trigger resolution in 2012
thanks to:

* Noise cuts at L1 to suppress pile-up

* Fast Front End Board sums at Level 2

* Better algorithm at Event Filter

High efficiency for electrons with
Et> 25 GeV and | 1 |<2.47 using
isolation - independent of pile-up

Et™ss Trigger resolution

[ I |

- ATLAS Preliminary .
30000 y — o(EF-L2)= 6.7 GeV—]
- | Ldt=275pb ]
25000 | (s=8TeV — o(EF-L1)=10.2 Ge\]
20000 | N
5000L Red: 2011
: Blue: 20121
0000 —
5000} =
0 —u PRI TS I l 11 1 1 l 1111 ad |:

-50 -40 -30 -20 -10 O 10 20 30 40 50

LI L L L L LA S | LI LI B LR B B

A By [GeV]
11



Electron Performance

« Electron reconstruction improved Results are from Z-> ee data and MC tag-and-probe
— More performing track cluster 102 | I
. A SN L B I I ™
matching °\; 100” ATLAS Prellmmary 2012 E
— Track pattern recognition takes in e g V¥ ¥ g ¥ "
account of bremsstrahlung losses © 9By ¢ 2 ¥y ¢ v
. q - i b N
— Achieved ~ 98% reconstruction g 961 i 2014 N -
efficiency, ~ flat vs n and E; 5 94 — b =
R Z —e'e '
@ 92}— A —
. o .
* Retuning of cuts (shower shape) g  90p 1
- ldentification efficiency § 88 201 I L2012 -
>achieved ~ 95%, ~ flat vs pile-up 8 mef ol 0 oua oo
- excellent energy scale stability in gabi it T T T T T
time and as a function of pileup to 2SS 08 001D
better than 0.1% Moruster
Electron identification efficiency 4} ‘S}Aarblllty of EM calorimeter vs plleup
- 105% X R S e S S A - Q |UUOE T | T T T T | L T T T T T E
E 1005 ATLAS Prellmlnary Data 2012 J.Ldt ~ 770 pb” = § 1.004E RMS: 0.026% @ W->ev Efp -
e = + b g 3 = 1.003E RMS: 0.056% ) Z—eeiny. mass I
3 o5t t A R N g 1003 E
S E , . $ 1.002F =
9 f PP ifisgogoeog s 3 e S E
2 - RN T 2 1o0uE % s
S g50 = T = G- S5 (U NS U =
5 : - R B a6 i e SRS
= - _: E 1 o L =
£ 80E - 0.990F = m b m m = I I ———
2 75 = 0.998F | 5
é 703 ® Data Loose 4+ Data Medium Data Tight é 0.9972 - ;
3 E O MC Loose A MC Medium MC Tight 3 E Data 2012,N5=8 TeV, | Ldt = 1.7 b E
i 65— — 0.996 w o J =
E vl b v v b b b v b b by oy by E 0995E |Al1-LlA‘> 1 ?r?llrlnlr a':yl [ TR R | Lo E
0 24 "6 8 10 12 14 16 18 20 : 10 15 20 25 30

Number of reconstructed primary vertices Number of reconstructed primary vertices 4,



Muon Performance ™

Events

300

150

100

Reconstruction efficiency ~ 97%,
— ~flat down to p;~ 6 GeV and over |n|~2.7

— not affected by pile-up

Mass resolution, reconstruction and
isolation efficiency well described by

Monte Carlo

, 20122~ pp mass peak

x10

D Efficiency
|

@

FATLAS Preliminary

250~ Data 2012 (15 = 8 TeV) JLdt=5.11b"
L[] Z—>uu
200
Mass
resolution

2Mm 2z

50

IIIIlIIIIlIIIIIIIIIlII

70 80 90 100 110

~ 2 GeV

IIII|IIII|IIII|IIII|IIII|IIII

m,, [GeV]

ATL-COM-PHYS-2012-716

Reconstruction efficiency vs Nvtx

1

0.98

|

0.96—

B o= S S &

0.94 20122Z- pp data

I Ldt =2264 pb’’

\l|\l\l|\l|l\||ll||

0.92|— -
- ;H§101 73 2012 data,
o9  ®daia ATLAS Preliminary—]
1.026 ¥ + =
% 1.01 . =
g 1 a®®®e®%so0e . =
S 0.99F j
0.98&
0 5 10 15 20 25 30 35 40 45 5l

Number of reconstructed primary vertices p

isolation efficiency vs Nv

> L B B B B M
[8) 1E =
C - =
20.995F- =
= - =t == =, A v
i 0.99F o §
c oy —|
50985EN~0-2  trk / p &
gh > Py /py < 0.15 =
2,975 EATLAS Preliminary E
2 0.97E2011 data, chain 1 combined =MC 3
& " EZ-suu tag-and-probe e data 3
20.965E" =
096} + £ £ P ¥ + 1 1 + 1 1 1 {
1.005F E

w 10 o ® 0 060 © 0 06 %00 o¢° ——
90.995F e

099 .
2 4 6 8 10 12 14 16 18 20

Number of reconstructed primary vertices p13



A few highlights of

physics results

(at 7 and 8 TeV)




"~ Measurements
m Related talks by ATLAS members:

M. Ugland, J.J. Lacey,
J. Schavancova, M. lodice,
A. G. Pedrinis

%ATLAS
1 EXPERIMENT

Run 166466 Event 26227945
Time 2010-10-07 22:16:39 UTC

\ ,!

\ B WZ-Dev up Candidate




Standard Model Measurements

Cross-section measurements from inclusive W, Z to ZZ production. Foundation of SM.
- tests of the SM & probing new physics
- backgrounds for searches and precision measurements

https:/Itwiki.cern.ch/twiki/bin/view/AtlasPublic

8. 105 b ATLAS Preliminary
= = 35pb’
b§ - - LHC pp Vs = 7 TeV
B 35 pb’ Theory
10* 3 = Data 2010 (L=35pb") Plenty of interesting
- © Data2011 (L=10-471f") results
- —>presented in detail in
10° LHC pp Vs = 8 TeV next ATLAS talks
= wm Theory Only a few will be
- e Data2012 (L=58fb") presented in the next
- ° slides
10° - 1.0 3 + Di-bosons
- ] + Single top
- 1.0fb" ,
B 4.7 o
- § 5.8 1"
10 = a6’ g R
— 4.7 b’
T—w z g e Tww Dwz Towe Tozz

16



Importance of di-boson measurements

— Sensitive to Triple Gauge Couplings
(TGC): fundamental test of SM

- WWy and WW2Z allowed,;
- 22y, Zyy and 222 forbidden at tree
level

— Search for physics beyond SM
— anomalous coupling measurements
and resonances
Irreducible Background to Higgs
processes and SUSY and Exotica
searches

for ZZ > ee pu

TGC vertex
"
10°
)
£
©
Diboson 107 £
production |y
10° b
10° [
i 10° £ M,=125 GeV{
Higgs =S

production |

L WJS2012
L PR

17

Candidate event

-1

events / sec for « = 10** cm?s



‘ Measure cross section in WW->212v channel Measure cross section in WZ->3I1v channel

E 1225 A'l"l.'A'SIP're'Ii;'n'inlar'y' ; ATLAWS:CONF'201 2-025 11,% - ATLAS _arX|Y12081390\/2
g g f Ldt = 4.70fb E \I:/)\;E;)est(/)dr}jet gf 0'65— Data 2011 (s = 7 TeV) ° ?3: Uncertainty i
2 3505— Vs = 7TeV O top 0.5~ J-Ldt=4.6 fo E
L;'>j 300 [ Drell-Yan E_ _E
250 = E
200F- 0.3 E
150 02 ' E
1002_ 0.1;— $ _;
056 100 150 200 250 300 850 fost o e $=" _+__
mr(”E_TISS)[GeV] 0-30 30-60 60-90 90-120 120-150 150-180 1;230[—{2\0“(1(1)]
Measure cross-section in channels: ZZ->4l and ZZ->2I2v | Dedicated talk:A. G. Pedrinis
> =L B B B LRI B BUELELEL B
) - ATLAS Preliminary —4- Data i
g 355_ JLdt=581fb" [ zz—m 3 Process Oyncas (PD) onLo (pb) | Vs
% PF \s=8Tev E Background(d.d. WW | 5344+21+45+21 451+28
E :_ n ostatvsyst _:
e 2F 29012 ] wZ 19.0"114 +09+04 | 1761 | 7TeV
2 : — ; 1.3 1.0
201 T ” E 77 7.2+41+04 403 6.5103
15 1| ATLAS-CONF-2012-090 ZZ 9.3tL1+04 1 03 | 74404 |8TeV
toF * ;
5F = : oy
: 1 + Good agreement with SM prediction
100150 200 250 300 350 400 450 500 - Di-boson cross-sections are calculate up to
) : .
Four-lepton mass [GeV] NLO with uncertainty of about 5%




Limits on Charged Triple Gauge Couplinc

« Set limits to the anomalous couplings assuming an effective Lagrangian
with EW gauge and CP invariance

LWWV — l[ W;VW,UVv . WIUVWT,UVV) +@/E WVV/‘“’ + @;W;#W{f VVP
gwwv Mw

— CPinvariance + EM gauge invariance—> 5 independent couplings: g4, k,,

- q.Z= = = =)_= )
kzy Ay AzINSM:g#=1, k=kz=1, 1,=7,=0 arXiv:1208.1390v2
. . 4. Anomalous TGC limits at
« TGC are studied as deV|at!on wrt SM 95% confidence level
- 5 ‘Anomalous Coupling’: T
ATLAS Preliminary —— ATLAS, {5 =7 TeV
7 7 _ _ | 460", A= |
Agl =81 — 1~, AK}' = Ky— 1 AKz = Kz — L, /’Lys and )LZ- —— ATLAS, 5 =7 TeV
. WWZ Lm— 460", A=2TeV
 iNnSM: Ag1z=0, Aky=Akz= 0, /’Ly=ﬂ,z=0 Agf boammmoe === CDF, /5= 1.96 TeV
7117, A=2TeV
* MC@NLO is used to generate WZ events - T
with non-SM TGC , =,
Amplitude grow with energy and eventually violate A ——1 W-Z - PvIT
tree level unitarity--> introduce a cutoff scale 95% .l
* Anomalies appear as enhanced rates and _ _
mOdify event kinematics AKZ :I-l-_-:--_-:--_-:-::-::--_-:--_-:: ------ b |
* Toextract AC:

> fit p,2 differential distribution 06 0402 0 02 04 06 08
+ Consistent with SM
* LHC limits are surpassing Tevatron



 Background to Higgs and other
searches

» Difficult to extract signal from
ttbar and W+jets backgrounds

- requires “advanced” analysis
techniques (NN)

Theory 7TeV 64.6+2.4pb 4.610.2pb 15.7*1.1pb
ATLAS 7TeV  83%20pb <26.5pb 17t6pb @3.30

ATLAS-CONF-2012-132

Single top t-channel x-sections at 7 and 8 TeV

2 6000k ATLAS Preliminary | Ldt=5.810" fs=8 TeV-

e - 2 jets SR dat g [ la ol T T~ T T T 1 T ]
3 [ 18 i N nel % ATLAS Preliminary topsantiop
wn i B 1, Wt,s-channel t-channel single top
c -W+hea flavour -

o 4000F [ Welight c}ets -
> 3 [0 Z+jets, diboson
Ll Bl QCD multijet |
£Z2 QCD + MC stat unc. 102 —
,’—_--~\ ] i
faud antitop _
=Theory (approx. NNLO) |
" 7 11.04 fb" arXiv:1205.3130 -
5 ;| P P TP S S 1 #4.7 fb" ATLAS-CONF-2012-056
[ -0. . 5.8 fo’' ATLAS-CONF-2012-132 |
) N ! PR (TSR AT TR NS NS N
0 0.2 0.4 0.6 N(I)\'|8 1 5 6 7 8 9 10 11 12 13 14
output CM energy [TeV]
— +0.10

At 8 TeV o,(f) = 95.1 + 2.4 (stat.) £ 18.0 (syst.)pbl ||Vy| = ST

Theory (8 TeV) = +
oy ()= 87.813.4pb IVgl<1 = [V, | > 0.80 at 95% CL
L9

Dedicated talk: J. Schavancova
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\Search fc;r fhe SM Higgs Boson
D

Related ATLAS talks:
E. Paganis, Y. Coadou, S.Kreiss

ATLAS and CMS papers
" Phys. Lett. B716 (2012)

/1.5 GaV

.......
1500 %, Het Wi Leran’

SIS+ Weighted Events
o

> ,.




Higgs production cross-section vs MH

I
10— — 3z | 1
T i Vs=8Tev ¢ | &
Q - — -
=" | 2., gg fusion dominant S 13 5
< | ] at 125GeV ¢ | =
T 10 ERE:
tof | 1 | £10°
g |t | |8
T 1 = o)
= B 2 !
5 ] = At 125 GeV many BRs can be

measured

107 I = —§

- 1 - -

= 1 ~ i

N 1 v .

- 1 . .
102 : - i \\ I

- I 1 1 1 1 1 1 1 = 10-3 I L L

80 100 ! 200 300 400 1000 100 1 300 400 500 1000

M, [GeV] My [GeV]

Vs=7 > 8 TeV: Higgs cross-section increases by ~ 1.3 for m, ~ 125 GeV  ,,

LHC HIGGS XS WG 2011




s Search Channels |

Channels and luminosity currently used in 2011 and 2012 ATLAS Higgs Combination

* In 2012 analyses re-optimised for high pileup and to enhance sensitivity to low m,
(i.e. improvement in the electr. reconstrution and identification)

» All selections and analysis techniques fixed before looking at 2012 data : blinded

analysis
mH (For lumi indicated
by year color code)
2011only: | 110 130 150 200 300 600 S/B  Ns(exp)  o(mn)
~49fb! | | — N
H>ZZO> 11’ b s | 2cev
2011+2012: Fozzon
~ 4.9+5.9 fb? H - zz™ 2ZZ Dliw
L i‘l—)ZZ(*)élqu
\
H>WW)S iy (ee,pup) very poor
0.1 56 | 35 cGey
H>WW)Slviv (ep) (~ 30 GeV)
* (*) y
|_H > ww®) H>WW©)>lvgg <
H>vy 0.03| 194 | 1.6Gev
’ S
How 26
H- ff 0.01 poor
H->bb 5
\ J

numbers are for my =125

Dedicated talk: E. Paganis GeV 23




H- 1 ¥ channel search Y

Production and decay through loops: sensitive to t/W Higgs couplings and to

new physics

Select 2 isolated photon events (E> 40, 30 GeV)
Look for narrow peak in the m,, , distribution

— Very large irreducible (continuum di-photons) and
reducible ( 7 -jet, jet-jet) backgrounds
- gackground extrapolated from sidebands using
ata
— Signal is extracted by fitting myy in 10 categories
with different S/B ratio and m,, , resolution

* new category (in 2011+2012) with 2 forward jets
(sensitive to VBF)

— Signal only visible if excellent mass resolution (1.6
GeV) - reconstruct angles and energies of photons
® energy resolution below 1%

* photon direction resolution below 5 mrad (i.e. vertex
res.<1.5cm)

Most significant deviation from background-
only hypothesis at m;=126.5 GeV

— Local significance of 4.5 ¢ (expected 2.50)

>
)
G 3500 ATLAS ¢ Data
«~ . )
@ 3000 —— Sig+Bkg Fit (m,=126.5 GeV)
T E N Bkg (4th order polynomial)
9 2500
w
2000 0 e

Events - Bkg

Local p

After all selections: 59059 events

1s=7 TeV, [Ldt=4.8fb"

IH|III IIII|IIII‘II[I|II]I|IIII|III||

1s=8 TeV, | Ldt=5.9fb" H-yy

.............

“raw” mass spectrum

+

100 110 120 130 140 150 160
m,, [GeV]

p-value: consistency of data with
background-only expectation

g o T T E

ATLAS &

E_ O Observed P, 201142012 (with ESS)§y P
[ O Observed p 2011 (with ESS)

_6 0

1 O E o Observed P, 2012 (with ESS) ——e E|
P 350

10—7'1....\‘...|‘.‘.|...‘|...‘|..‘.|.‘..|H..|'
110 115 120 125 130 135 140 145 150

my [GeV]



H>Z22*)>4] (I=e,u) search

— very few events but S/B ~1!

The golden channel

Select four isolated leptons
Main backgrounds:

Irreducible bkg: continuum ZZ*
Reducible bkg (low mass): Z+bbar,Z+ light

jets, ttbar with two leptons from b-jets or g-
jets

Key-points:

Very high lepton recol/ID efficiency needed:

down to low p; and largest possible
coverage

Excellent mass resolution

* improved by using Z-constraint on leading lepton

pair

Most significant deviation from
background-only hypothesis at
m,=125 GeV.

— Local p,-value corresponding to 3.6 0

(2.7 0 expected)

— Both, 2011 and 2012 data contribute

to excess in the same mass range.

Reconstructed 4I mass spectrum after all selectlons

[ T T T I T T
L o Data

- [l Background zz")

- [ Background Z+jets, tt
[ Signal (m =125 GeV)
L %/ Syst.Unc.

[is=7TeV:|Ldt=4.8b" ]

ATLAS
Hozz"al

[\
O'I

Events/5 GeV
N
(@)

—
)]

C1s=8TeV:/Ldt=5.8fb"
10F

100 150 200 250
m,, [GeV]
Q_O """""""""""""" T
— H — ZZ — 4l
T 1
o S3IE T v
S 1o .
102\ K S 20—
T N
107 2012 Exp. ) 30
10% —20120bs. e e
10°® . 40
----- 2011 Exp. -----2011-2012 Exp.™,
10® & — 2011 Obs. — 2011-2012Obs. ™. “eeeeo._ -
107 --\-s"-7-']'é\-/“J.L-ci-t";1-8-;t;"-\-s[-"i;l';;/"fll_-d-t“-S.z;-fé """" II50
110 115 120 125 130 135 140 145 150

m,, [GeV]



HOWW® 1y 1’y search

Large cross-section but 2v in final state > mass peak

o H v
cannot be reconstructed - “counting channel” Z(>AO”“LL' EH .
vV

* Higher pile-up in 2012: higher Drell-Yan background for

same flavour final state 3 19 amias | < ow = swemom ]
- 2012 result only for different flavour final state (H> eVUV) 2 1200 _arevfictosen Dr Do -
- Different signal productions lead to different £ oo oW ewiver -1 e Dnnmen
kinematic signatures and jet multiplicities O gof + all selection .
« Backgrounds different for each jet multiplicity: s0f- cuts applied |
— H+0 jet: WW, Z/W+jets a0 E
—  H+1 jet: WW, top (ttbar, Wt, single top) sof E
— H+>2jets: ttbar, single top - e
- analysis carried out in different jet multiplicity bins 5 25°mT [Gef;;’o

* Main handles to fight backgrounds:
— WW: spin correlations and topological cuts,
— top bkg: b-tagging veto

Transverse mass is the discriminant used :
mr = \/(E’[I‘[ + E’IIIJiSS)Z _ |p'll“[ + E{Fisslz

o LA N L B | L B

Final results obtained from binned likelihood = . ATLAS 2011 - 2012 HQWW‘UMVE
fits to m; distribution:

— Broad excess observed (due to poor mass

resolution)
— Significant deviation from background-only : e T
hypothesis: 6f —20120bs. ve-omevfi-san’
* e.g.at m, =125 GeV observed 2.8 0 107 e 2011 Exp. -+ 2011-2012 Exp. .. 50
— (2.3 0 expected) L T e TS
110 115 120 125 130 135 140 145
m,, [GeV]
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ATLAS 2011-2012 Btts E

\s=7TeV: |Ldt = 4.6-4.8 1b" [J+20

[ \s=8TeV:Jldt=58-59m" — Observed
----- Bkg. Expected

95% CL Limit on p

- CL, Limits —
110 150 200 300 400 500
m,, [GeV]

e ATLAS 2011-2012 _
E is=7TeV: [Ldt= 46481 <-e Exp.
E 1s=8TeV: JLdt=5.8-59 b

.................................

I Dedicated talk : Sven Kreiss

Excluded masses at 95% CL :
- Observed : 112-122 GeV and 131-559 GeV
- Expected : 110 GeV to 582 GeV

Maximum excess observed at
m,;=126.5 GeV

- Local significance 5.9 0
- Expected:4.90

(Global significance: ~ 5.2 0)

*  Probability of background fluctuation to
the observation: 1.7 x 10-°
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1070k

IIIIlIIIIlIIIIIIIIIIIIIIIIIIIIIlII

_ _ -1
ATLAS \s =7 TeV (2011), [Ldt=4.8 b

{s=8TeV (2012), [Ldt=5.91b"

........

......

S~ ~
~ -

L
- Y

......
-~ -

S

E 07/11 EPS Prel
— Observed

_________________________________________________________

—— Observed
------ Expected

Sprlng 2012 PRD

Observed
Salbbhbl Expected

E e Expected K RNEEEPE Expected -
EIII'IIllllllIllllIIIIIIIIIII1IIIIIIIIE

10
20

30

4 o

50

60

110 115 120 125 130 135 140 145 150

my, [GeV]

Significance
increase from

4t July to the PLB
from including
H-> WW* search
for 2012 data
(from 5.2 t0 5.9 0)
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Estimated mass:
my, =126 £ 0.4 (stat) £ 0.4 (syst) GeV

u = signal strength normalized to the
SM Higgs expectation at m,;=126 GeV

| I l l l SM T
ATLAS 2011 -2012 T 1260 GeV

W,Z H — bb R

\s=7TeV: [Ldt= 4.7 1"

H— 1t °
Vs =7TeV: |Ldt = 4647fb‘

H—>WW —>Iv|v

\s =7 TeV: [Ldt= 4.7 b PN
\s=8TeV: [Ldt=581b" :

H—y

\s=7TeV: JLdt=4.8 b ; PS
\s=8TeV: det 591" :

H—>ZZ —>4I

\s=7TeV: [Ldt= 481" P
\s=8TeV: [Ldt=581b" :

Combined '
\s =7TeV: [Ldt=4.6-481b" n=14+03
\s=8TeV: [Ldt=5.8-59 "

I I N L 1
4 0 1

Signal strength (u)

2-dim likelihood fit to mass and signal strength
(for H->Z2Z(*)->4l and H->yy )

_I T T T T I

- ATLAS

O |s=7TeV: [Ldt=4.7-4.8 fi"
. \s=8TeV: |Ldt=58-5.9fb"

Signal strength (u)

I]II|IIII|IIII|[

T l T
201

T T T l T T T
1-2012

+ Best fit
—68% CL
-95% CL

—H-yy

—H-22" >4
—H-ww"

- Iviv

n=1.4+0.3

Best-fit value at 126 GeV:

|l Sy o R
ol el ST borpeepoopoqes forqoogoopoopechopogeageeyos 4:-

120 125 130 135 140 145
my [GeV]

- good agreement with the expectation for a

SM Higgs within the present statistical

uncertainty
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(a) gg > H (b) VBF

(c) VH

g q q qr w/Z g t
-- H -- H g -- H
AY
AY
AY
g q q q H g 7

(d) tH

Several benchmarks to probe different aspects/deviation from SM boson couplings, a few examples:

Probing the custodial symmetry from
the ratio of HWW to HZZ coupling

Awz should be 1 to be consistent with EW
precision data (p=1 measured at LEP)

—v SEESEEEREEEEEE RS e e
= E imi -
< 8 ATLAS Preliminary —2InAQ )
< _F is=7TeV.Ldt- 48" wz' 3
~ E \s=8TeV, [Ldt=5.859fb" E
' 6 =
5 K 035 /_f

- Awz=—"Y =107" E

4k K : ]

- Z =

3 =

1

| I I N N N P N I T

06 08 1 12 14 16 18 2 22 24 2.

Mz

No significant deviation

6

Probing potential non-SM contributions: new

oYY B L B B B B B g
 ATLAS Preliminary + SM -

[ \s=7TeV, [Ldt=4.8 b X Best Rt( <23 ]

L ~ e P K Kg) <23 ]
of \s=8TeV, [Lat=58591" - A KD <60 -
r 2 y

i P . K, = L.IG3 4
1.5 Tl —
C ; ]

C : ws

: \‘\’ \.‘ K}/ = 1.2_0'2 :
1 ‘ -
0.5, e

particles in the gg > H and H-> yy loops ?

Assuming only
SM contribution
to Higgs width

2 75 s=7TeV,[Ldt= 4817 2in A(BR‘"““"’G‘-) B

& B[ Vs=8TeV,[Ldt=58591" : E

S s T

No assumption R oo g
on the total Hwidth ™ [gR (H> invisible 25% QL

from the prediction for a | Dedicated talk : S. Kreiss

SM Higgs

ra AR EPRTEI AR SN BRI EPRFRTE PRI R
06 08 1 12 14 16 18 2 22

New final states ?

TT T T T

F T T T
F ATLAS Internal

ror undetected)

E 1

+<0.84at95% CL . |

E T i

e o b g

0 01 02 03 04 05 06 0.7 048 09
bR

inv.,undet.



Run 167776, Event 129360643
Time 2010-10-28 10:41:18 CET

Related ATLAS talks :

Supersymmetry G. Gaudio, Y. Coadou, L.S.Ancu



SUSY inclusive searches with 2012 Data

Inclusive search for events with 2-6 jets
and E;/™ss (0 leptons). M definition

IVleff

=3 ijets + Etmiss ( + pTIepton )

- S > (RETT T T I T T T AR =
2 10 ATLAS Preliminary [[Ldt: 581" E 3 F ATLAS Preliminary Ldt=58fb" ]
> SRB - 3 jets o Data 2012 (s = 8 TeV) | = F SRE - 6 jets ata 2012 N's = 8 TeV) |

S [ —SMTew ] =3 SMT al

T - S SU(1600 400,0,10) - - SM+ SU(1600 400,0,10) ]

o 10°E T @ Mul mt

€ = € tH&s gl top

g g Yt

o [

Wl Z+jets —
@l Diboson 7

BTN D

no excess above SM background observed

"
d
-
H .
' 6 jets
H
il
! _
s 3
\
H I-I
[®) . | L 1
= Q
= 3 -
< " =y “ 2
s o3 - T‘ £
500 7000 1500 2000 2500 3000 3500 4000 s
0 1 = B, A
mMgq(incl.) [GeV] 500 1000 1500 2000 2500 3000 3500 _ 4000

m,q(incl.) [GeV]

MSUGRA/CMSSM interpretation
+ tan 8 =10,A,=

excluded

0, © >0: m,,<350 GeV

 For equal squark and gluino masses:
m (q) , m (g) <1500 GeV excluded

Simplified squark-gluino model :
. m(g) <1100 GeV

AN
O\

=
<y
MSUGRA/CMSSM: tar ATLAS CONF 201 2- 1 09
800 T T I T T T-0 I - - - -
250 = ATLAS Prellmlnary ILdt 58fb 1s=8 TeV
; . 0- lepton comblned
700 C 2\ l‘ - = Observed limit (+1 G(Shl:(sar‘;)
- <, Y Vot T T e
650 — % ---- Expected limit (10,
600 — .2 ) ( ‘ Observed limit (4.7 fb™, 7 TeV)
- \ . ek ts - Non-convergent RGE
550 - 8'TeV o
500 F= b ‘ \
450 -
E\ \
BN — ~«2011
400 — Ny,
E \ 7 Tev ...................
350 — \ | S
| L \
300 C | VIR IR Bt v I [
500 1000 1500 2000 2500 3000 3500
o m_ [GeVI1
Squark-gluino-neutralino model, m(%1) =0GeV
;‘2800 [ T T T I T T ].') l I.:. T T | T T T l T T T | T T T | T T T | T T ]
& C ATLAS Preliminary .
9.2600 | -
o C .
8 - -
g 2400 — _[ Ldt=581f5", {s=8 TeV =
X C ]
§ 2200 — . 0-lepton combined —
g2000 f_ V — Observed limit (+1cSUSV) _f
C e - - - Expected limit (+1 “exp) .
1800 - . e
= J Observed limit (4.7 fb™, 7 TeV)
1600 == e e —
1400 |~ ""“‘-—~\_,_____~;
1200 = 2011 E
1000 | 7TeV -
800 E 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 I 1 1 L :
800 1000 1200 1400 1600 1800 2000 2200 2400
gluino mass [GeV]
I Dedicated talk: G. Gaudio I 32




A
1l
Limits for inclusive searches are much more stringent on the {:}
first two generations squarks !
- Stop must be light (below TeV scale) to cancel large top Ay
. . . . \ /
corrections to Higgs mass (fine-tuning) — natural SUSY |-
T, production: T, - b+, ;- W"’+x (BR=1, m_ <200 GeV); t—>t+x (BR=1, m. > 200 GeV)
%‘ 200i|A7iLl\q|s\ T ‘ “““ Iobse:rv;dllmiuts(;GlSnUé\;)‘ [ 1 It;lbmz‘lxl_”‘lv‘+x1(0|r:G‘<\2‘IOOIGEVI)£ aI'XiV: 1208.1447,
O, - | _ Otbsenvedimis (romina) B T e <tscev — | 1208.2590;
o 180 } J.L dt=4.7fb \/s=7 TeV ---- Expected limits (nominal) o 2eptons + biets (m ~2xmy : ATLAS-CO,NF-ZO’] 2059
[ Status: September 2012 All limits at 95% CL ’
= 160 o o 2000 —| | 070,071
140]|m (t) < m(t): 1;«}/; S/ e\ - 2 epon =
120|t— by} — bl +X éj‘/ | ‘ =
o= :
80he 0 Im(@®>mo: E
60 774; ;@Gie 7/ h Tt—t X? \ _;
ofl | S L
205 / " -
II | I‘ZI 1 l | If\’ | ‘ iE| 1 | | I:I | | L1 I:zl II 1 fi I | l:

150 200 250 300 350 400 450 500 550
m;, [GeV]

with 7 TeV data covering masses discriminating variables

up to 500 GeV « Byend 2012 (~ 30 fb"): expectto cover
stop masses up to ~ 700-800 GeV

Many different scalar top searches [ * For mg,,~ m,, need more powerful
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SUSY Summar

ATLAS seriously attack to Weak scale SUSY between 100 GeV and 1 TeV

Searches* - 95% CL Lower Limits (Status: SUSY 2012)

T T T T T TTT
MSUGRA/CMSSM : O lep +)'s + E; ... [t=5.81b" 8 TeV [ATLAS-CONF-2012-109)

MSUGRA/CMSSM : 1lep +j's + E, ... [|t=581b" &TeV [ATLAS-CONF-2012-104]

Pheno model : O lep +j's + E, .. |(=881b" 8TV {ATLAS-CONF-2012-108)

Pheno model : O lep +j's + E L=5.81b", 8 TeV [ATLAS-CONF-2012-109)

Gluino med. 7 (G—qTx ): 1lep +j's +E, . |L=471b" 7 TeV[ATLAS-CONF-2012-041]
GMSB :21lep (OS) +j's + E; ... |t=a71™ 7 eV [Preliminary)

GMSB:1-27+0-1lep+js+E L=4.7 b”, 7 TeV [ATLAS-CONF-2012-112]

T.miss

Inclusive
searches

T.mess

A
1_)
S
@
D
&
i)
&
S

X GGM vy + E ° " |[=481b" 7 TeV [ATLAS-CONF-2012-072]
§—>b5;§' (virtual b):0lep + 1/2b's + £,
g—>bb;(q' (virtualb) : O lep + 3b-j's +E
g—)bb,( (realb) :Olep + 3b-j's +E; ..
g—»tl,( (v:rtualt)_ 1lep + 1/2 b-j's + E
g—>tt,( (wrtpall) 2 lep (SS) +|s +E
—)tt,( (vnrtualt) Slep+js+E

g—m,( (wrtualt) 0 lep + multi-j's + E

T.mess

T miss

T miss
T mess
T.miss

T miss
g—>tt,( (wrtual_) Olep+3b-js+E
gty (realt): Olep + 3b's +E
bb,b —>b,(( Olep + 2-b-jets + E

. bbbtz : 3lep +js+E

tt (very light), t—=by :2lep +E

it (Ilght) t—=by - 1/2 lep + b-jet + E

T.mess

Natural
SUSY

T.miss

L=4.7 fb”. 7 TeV [ATLAS-CONF-2012-106)
L=4.7 fb”, 7 TeV [ATLAS-CONF-2012-108]
L=4.7 fb”, 7 TeV [CONF-2012-059) 135 GeV
L=4.7 tb”, 7 TeV [CONF-2012-070) 120-173 GeV tmass ('nl'

T.mess
T.miss

T.miss

T.miss

it 1t (heavy), t—»t,( :0lep + bjet+ £, . [t=47 "7 Tev[1208.1447)

tt (heavy), [-;t,( 1lep + b-jet+E, .. |t=47 fb”, 7 TeV [CONF-2012-073)

tt (heavy), t—»t,( :2lep + b-jet+ E, ... [t=471".7 Tev [CONF-2012-071)
tt ( GMSBl Z(—»II% + b-jet + E L=211b", 7 TeV [1204.6736)

T.miss

o -

T T T T T TTT IIIIIII| T T T
11¢vqgmass

1.24 TeV q g mass
1.18 TeV g mass (m(g)<2TeV, I»ghl/ ;

det =(1.00 - 5.8) fb!

138Tev| § mass (@) <2Tev. light / ) fs=7,8TeV

900 GeV g mass (mU ;« 200 GaV, m{x ;——[mU Y+mi@))
1.24 TeV g mass {tang < 15) ATLAS
1207ev. g mass (lam! > 20) Preliminary

1.07 Tev g mass ('n(/ ') > 50 GeV)
g mass (’"(J )< 300 GaV)
g mass (rn(/ ) <400 GaV)
g mass 4m(/ ) =60 GeV/

BB G mass ()< 15 500 New results
850 Gav. gmass ‘mu )<3no GaV) f 8 T V
7 g mass {any rnl/ ;< m@) rom e
1.00 TeV g mass lﬂlu J< 300 GaV)
g mass (m(j )< 50 GeV)
[ g mass (i ,- 60 GeV)
480 GeV. b mass (m(;° )< 150 c,ev;
380 GnV g mass (mix )= zrnu B
t mass i J= 45 GeV)
7,) =45 GeV)
380-465 G'V t mass mu/ J=0
230-440 GIV t mass (rn(/ J=0
298-305 GeV tmass (vn(/ ,-o)
310 GeV t mass (115 < 'n(_( ) < 230 GaV)

miss
IJ 117, -2 lep + E L=471b",7 TeV [CONF-2012.076) $3HBOGEVI | mass {mi;) =0)

—_ g 1((1 7 —)Iv(h' —)Iv,g 2lep + E; ... |L=47M".7 TeV [CONF-2012.076) | 120:330Gev ¥, maS§ (mix )-0 miv)= -(mu )«mu )
. S 7 f;|(|\.v)+v+2‘ S 31ep + Ey e |L=47 7.7 TeV [CONF-201 55077 vl %, mass  (niz, 0= ”’Vo) ’"Uc‘ =0!mil¥) as avove)
Long'leed AMSB fd|rect % pair prod.) : long-lived X, |E=47157TeVIATLASCONF2012-411] 210GeV| 7 mass (1<:(;)< 10ns)
5 ong-lived ., |t=471b" 7 TeV [CF-2012:034) 118GeV | ) Mass (1 <z J<2ns, 90 Gev fimit in [0.2.90] ns)
. AMSB : long-lived 7% B x,
Particle Stable § R-hadrons : Full detector |E=4715 7 TeV [ATUAS-CONF-2012:675] s85iGav] g mass
L Stable TR-hadrons - Full detector |E=47 1577 TeV [ATLAS-CONF-2012-075] 683GV mass )
Metastable g R-hadrons : Pixel det. only [£=47 ™7 TeV [ATLAS-CONF-2012-075) 910GeV. g Mass {z(g)> 10 ns)
GMSB : stable T [E=47 16" 77eV [ATLAS-CONF-2012-075] 30GaV] T Mass (5 < tanf < 20)

RPV : high-mass ep

Bilinear RPV : 1lep +j's + E

RPV — BC1RPV:dlep+E; ..
RPV)( — qqu : 1 + heavy displaced vertex

T miss

>
Q,
vy

Hypercolour scalar gluons : 4 jets, My=m, |L=46M".7 TeV [ATLAS-CONF-2012-110]

Spin dep. WIMP interaction : monojet + E, mas  |L=4.7 b7, 7 TeV [ATLAS-CONF-2012-084]

Spin indep. WIMP interaction : monojet + E; . |£=471b™ 7 TeV [ATLAS-CONF-2012-0514)
’ 1 |

Other

fl V_mass (i,,70.10,4,,0.05)
q g mass (67,4 < 15 mm)
77 TeV g mass

7 q mass (3. 0<107 < )\m< 1.5/105. 1 mm < ¢t < 1 m,gdecoupled)

100-287 GeV sgluon mass (incl. limit from 1110.2693)
700Gev. M scale (m, < 100 GeV, vector D5, Dirac )
s48Gev. M* sca {m, < 100 GeV, tensor D3, Dirac %)

] [ N N ] [ N I | [ |

10

[ d
D ed lc ated tal k . l:n/ﬁ Uﬁgeq ailab mass limits on new states or phenomena shown.
° 19 te veo nlinus 1o theoretical signal cross section uncertainty.

1 10
Mass scale [TeV]
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A EXPERIMENT ~_

Run Number: 205113, Event Number: 34879440
Date: 2012-06-18 12:25:45 CEST '

Related ATLAS talks :
Exotics D. Pallin, M.S Cooke



Events

Significance

Excited quarks are a common prediction of composite models.

T T 9
e [...
- -*-Data

- '

10 e, — Fit
-
. i =8TeV
10° g P [Ldr=581b"
-
-
0
-.7—0—
.

ATLAS Preliminary

i
I I

of- -
2 i .

| 1
2000 3000 4000
Reconstructed m [GeV]

Look for localised excesses in

the dijet mass (mjj) distribution
-« mjj>1000 GeV and |y, ,| < 2.8

Used the BumpHunter algorithm
to look for resonances

’ 03 ATLAS-CONF-2012-088
L | ' | -
: q" PYTHIA 8 '
102 : —— Observed 95% CL upper limit .
S e Expected 95% CL upper limit -
68% and 95% bands
10 E
= N\
) . .
: N
1 “..  ATLAS Preliminary -
: G [Ldt=5810"
10-7 - E \\ G:BTBV -
10%¢
10° I N
2000 3000 4000
Mass [GeV]

No excess of events found
Excited quarks (g*) excluded
up toa mass > 3.66 TeV (95% C.L.)
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107 g

o 10 - | S 4o ATLAS Preliminary ~ « Data 2012
I ATLAS Preliminary  » Data 2012 Y Z »eeSearch WY
T 10 Z'—pu Search Ozv Ldt=59fb" Dl?lboson
10° = 1 [[Jpiboson 10* .tt..
Ldt=6.1fb B s \s=8TeV [C]Dijet & W-+Jets
4 tt = 10 ' e
10 \s=8TeV [JZ/(1500 GeV) ) D;gggg zea
10° Z'(2000 GeV) 10
10° 10
10 1
1 107
107 10° 750 200 300 1000 2000
10% 500 200 300 1000 2000 Mee [GeV]
m,, [GeV]
« Search for narrow di-leptonresonances =z [ X~ T 1T
Selection %‘ B ATLAS Preliminary --- Expected limit .
: 1 E
. o E Is =8 TeV Expected+ 16 3
- Two Isolated, High P; Electrons or Muons E 27 \§ Z Expected+ 26 ]
. . y __ — Observed limit __
- Main backgrounds: 107E —7, -
- Drell-Yan, W, Top, QCD fakes (data-driven) .z, ]
102 e E
No excess over SM - 3
Limits on o B for Z2’->ll (e+u channels el o el :
Combined): E ee:J-Ldt=5.9fb' """""""
« 2 ooy > 2.49 TeV at 95% C.L. L T
10 05 1 15 2 25 3

« E6 — SU(5)+2U(1) Z’ > 2.09- 2.24
TeV at 95%C
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No hints for New Physics so far ...

Large ED (ADD) : diphoton, m,,
UED : diphoton + £, ..

RS1 with k/M,, = 0.1 : diphoton, m.
Extra RS1 with kIM,, = 0.1 : dilepton, m,
dimensions RS1 with /M, = 0.1 : ZZ resonance, m,, , .

AS1 with k/M_, = 0.1 : WW resonance, m,
AS withg J9.= -0.20 : tt— l+jets, m
RS with BR(g 20’935 : tt — l+jets, m_ - w’,
ADD BH (M., /M -3) SS dimuon, N, o
ADD BH (M., /M, =3) : leptons + jets, £p
Quantum black hole : dijet, F [m, 5
qqqq contact interaction : ,((m]
qqll CI : ee, up combined, m
uutt Cl : SS dilepton + jels +Ep e
Z'(SsM)tm,,
Z'(SSM) :m,,
W (SSM) :m. .
W (- 1q,g =1) :m,,
W' (- tb, SEM) :m_
W* (SSM) : m;,,

:,:> >
"'Scalar LQ pairs (f=1) - kin. vars. in eejj, e\'u

Scalar LQ pairs (8=1) : Kin. vars. in uujj, pvjj
|ept0quarks 4’rgenerauon Q,Q,—~ WagWq

4 generation : u u,~ WbWb

4" generation : bb(T_ T.5)— Wiwt
New quark b' : bB™— Zb+X, m
tt+AA (2dep+jets +E_ (M
VGctor like quark CC m
Vector-like quark : NC, m

Excited quarks :y-jet resonance, m .
Excited quarks : dijet resonance, m,
Excited electron : e-y resonance, m_
Excited muon : -y resonance, m'

Techni-hadrons : dilepton,m,, -

i

Techni-hadrons : WZ resonance (vlil), m_.

Extra dimensions

w2’

LQ

1T

Ko came’

New quarks

New/
excited
fermions

Exat. ferm.

Other

W,; (LASM, no mixing) : 2-lep + jets
H* (DY prod., BR(H“—»uu)=1): S d|muon m

Color octef scalar : dijet resonance, m

Ded i Cated ta I k m gnrnr@' the nv,-lnznm mass limits nn naw mI«. ar nhannmana shown

TLAS Exotics Searches* - 95% CL Lo

its (Status: LHCC, Sep 20
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Conclusions \s}f
« Superb performance of the LHC accelerator

 Very fruitful times for the ATLAS collaboration:
v Very good performance of the detector
v Highly efficient data taking/computing/ physics analysis
« Impressive quantity of new physics results being published.
v All results : https://itwiki.cern.ch/twiki/bin/view/AtlasPublic
v" The most exciting one:

— Observation of a new boson at 126 GeV - properties consistent with
the SM Higgs within the current uncertainties
— excess seen in the v v, 2Z and WW channels (5.9 o local significance)

* (Near) future work:
— Continue to measure the properties of the new boson

— Use all integrated luminosity collected by 2012 (~30fb"") to
continue to search for new effects and constrain BSM models

— Prepare for Phase 0 upgrade at 14 TeV and Phase 1 upgrade
for high luminosity (L>1034cm-2s1)

| Dedicated talk: S. Burdin) |

39







Y



Limits in VH (bbar

\o% 25:,ATL,A;.],, ,,..,,_,,,711: \o% 252',411_',;5”]” S YV‘IZ E% fg;l,;n'“”]””]””T””jj
*CD [ _e— Observed (CLs) \s=7TeV,J-Ldt=4.7lb 1 g [ —e— Observed (CLs) \s=7TeV._[Ldt=4.7fb 1 g F —e— Observed (CLs) \s=7TeV.del=4.6!b 1
g 20? ------- Expected (CLS)  zH_, ' bb 7] g 20? ------- Expected (CLS)  WH_; bb ] g 16:_ ------- Expected (CLS) 74, vv bb E
E i E::’ £ i EJ’ E 14f Eé" 3
4o s S T E
e I e 13 10 :
& 1ol 3 10f 1 3 ¢
i i 6F ]
: i 4 :
C i 2 E
T I T S P R - S ] N T P R P S ) 0o~ "Ti5~ 720 1% 130
m,, [GeV] my, [GeV] m, [GeV]
s 2T @ 95% CL upper limits using CLs
5 - ATLAS A
© oL —e— Observed (CLs) \s=7TeY, [ Lat-a5.4715"] @ Observed (expected) per channel
O T e E ted (CL b i 7 I
E 8: I:];:zece (CLs)  VH(bb), combined ] Sen5|t|V|ty (XUSM):
= - [ J+2c 7 —
5 | o ZH — (0bb: 8(6)-14(12)
o 6 — T
§ - ] o WH — él/bb: 3(4)—6(9)
£ i o ZH — visbb: 4(4)-10(8)
oL 7 @ Combined: 2.5-5.5 times SM
- i expectation, 4.6 at my =125 GeV
| P P E U S
10 115 120 125 [(313\(/)] @ Coming: 2012 data, improved m,j
m,, [Ge

resolution, MVA




Limits on H-> tautau

= 35T L B B = 35T L B B = 35r7 L B AL BN B
(2] L 2] L (2] L
< " Tip T ATLAS < H Tiep T ATLAS < H Traa s ATLAS
2 30 —e— Observed CL, = g 30 —e— Observed CL, 1 g 30 —e— Observed CL, 1
o - —— Expected CL, Ldt=4.7fb" o - —— Expected CL, JLd[:‘. 471" o - —— Expected CL, Ldt=4.7fb"
E 25 [tz | E 25 [z | E 25 [:z ,
— C =7TeV ] — [ \s=7TeV ] — C \s=7TeV ]
NEY 's 1 N EE 1 r [+t ]
3 20~ ° 1 3 20 ° 1 3 20 —
X 2 2
& & 15[ 3 ]
10
5
0% | IR SIS R IR | | 1: 0% | I SN SR TR | IR | ; O% | I NS NI SR IR RN | I | 1:
100 110 120 130 140 150 100 110 120 130 140 150 100 110 120 130 140 150
my [GeV] my [GeV] my [GeV]
% 201 l T 1 T [ L L T T ] L T T l T T T ] 1]
© - Ho1t . . . -
= 18F ATLAS - 0
5 18 . omsenedcr, ; @ 95% CL upper limits using CLs
o 16 __ Expected CL J.Ldtz4,7 fo' B L. . .
E 14 s E @ Most sensitive: ThadThad, H+2jet VBF in
o oqob 1o \s=7TeV E d
O T TlepThad dNA TiepTlep
x  10-
Yo}
o

@ Combined observed (expected) limit:

| 2.9(3.4)-11.7(8.2) times SM
3 E expectation, 3.7 at my =125 GeV

S N A O ®

L e Ly v L 1] - .
100 110 120 130 140 150 @ Coming: 2012 data analysis
my [GeV]



