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Proton-Proton Collisions at the LHC

beam energy 4 TeV 7 TeV

n o dort, N. of bunches 1380 2808
Bunch .:.. .; : j
& é bunch spacing 50ns (~15m) 25ns (~7.5m)
Proton — -
p* 0.6m 0.55m
10° interactions per second i
| / proton/bunch 1.5x101! 1.15x101!
- events/crossing 30 19
__ Alem2s-] 6.7x1033 1034

| enormous challenge for the detectors
12/06/2012 and for data collection/storage/analysis |
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Muon Spectrometer (|n[<2.7) : air-core toroids with gas-based muon chambers
Muon trigger and measurement with momentum resolution < 10% up to E, ~ 1 TeV

Length : ~ 46 m
Radius : ~12 m
Muon Df_fectors TN Colo\rimeter Liquid Argon Calorimeter we'gh-r v~ 7000 tons
3-level trigger ke | ~108 electronic channels
reducing the LVL1 3000 km of cables
rate to ~200 Hz

=y Inner Detector (|n|<2.5, B=2T):
ST | Si Pixels, Si strips, TRT
'Wl | Precise tracking and vertexing,
g | o/pr ~ 3.8x107% p; (6eV) ® 0.015

\,
\\

-4\-

Toroid Magnets Solenoid Magnet SCT Tragker Pixel Detector TRT Tracker

EM calorimeter: Pb-LAr Accordion \
e/y trigger, identification and measurement| HAD calorimetry (|n|<3): segmentation 0.1 x 0.1
E-resolution: 6/E ~ 10%/VE @ 0.007 Fe/scintillator Tiles (central), Cu/W-LAr (fwd)
granularity :.025 x .025 @ strips E-resolution: c/E ~ 50%/VE & 0.03

FWD calorimetry:W/LAr o/E ~ 90%/VE ® 0.07




We were lucky - shortly after colliding beams
were announced on November 23 2009 at 14:22
an mterestmg event appeared on our screens
e w __‘-x\\

% &I%éé

2009-11-23, 14:22 CET
Run 140541, Event 171897

Candidate
Collision Event
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Cumulative Number of Events
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2009 Plan and Results

5757, Ao 11,
Oct Nov —
wk [ 40 [ 4 Q 43 “ | 45 % | 4 ]L48
Mo a} 5 n " 2 ’ i
Ty B H{wJH B H 3
= e || 183
3 ' :{igq“ ”fgj} | ‘El
x10®
~ ATLAS Coliision Candidates — Integrated luminosity recorded
- MBTS A/C-side Coincidence Trigger by ATLAS in 2009: 20 |..|b_1
= — Integrated luminosity recorded
=~ Total during stable beams: 12 pb-1
- — During Stable Beams Maximal peak luminosity seen
3 by ATLAS: 7x 1026 cm2 s
= Total number of collisions recorded:
= —— 917 Kevents
et e 0 With stable beams: 538 Kevents

Day in December

90% data-taking efficiency]

collision candidates at 2.36 TeV:
34 Kevents 9



Mass Peaks in M

Ks decays are abundant (bottom left), and
provide stringent tests of tracking, including
sensitivity to material effects (see later).

Reconstruction of ¢ peak (bottom right) requires

use of dE/dx information from Pixel detector
(right) to identify K* up to ~ 500 MeV.

Reconstructed Ks and ¢ masses are consistent
with PDG values, and widths are well
reproduced by Monte Carlo.

Minimum Bias Stream, Data 2009 §/5=500 GeV)}

ATLAS Preliminary Both tracks: p_> 100 MeV, Sihits > 6
o . . .
I{S Invariant Mass cos(l} > 0.8, flight distance > 0.2 mm

@ Data
1 Simulation

— (Gauss (+poly) fit
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POG (2009) mﬁ =497 614 + 0.024 ke
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1953: Podolanski-Armenteros Plot

Tracking - strange particles

Minimum Bias Stream, Data 2009 §/5=900 GeV} _Mirimum e--as Slrca-n Data ..'C.Il.'(:' 5= hch\rl

— 03 1805 60001 ' o €1

’ : ] F ATLAS F‘rellmma Bioth track wou M Eihits = §
> Y WL Armenteros Plot S e T
{D Both tracks: p,? 160 Me', Sihits > 6 160 N enonb-
== (.25 cos(#) > 0.8, flight distance > 0.2 mm o r ® Dala

1 Simulation

= Gauss (+paly) fit

= 4875201 (stat) MaV
o= 82201 stat) MeV

POG (2008 m , = 457614 © 0024 e

2 N
1405 40007
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Entries / 0.2 GeV

Entries / 25 MeV
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ATLAS Preliminary
. Data 2009 (\'s = 900 GeV)

MC conversion candidates
- MC true conversions

(Non—diffractive minimum bias MC)

IIII|IIII|IIII|IIIIIIIIIlIIIIlIIIIlIIIII_

[rorrprTTT T T T T T T T T T rrrprrrrprTTTrTTT o
ATLAS Preliminary +‘ ‘ B

—

® Data 2009 (\'s = 900 GeV)
— Non-diffractive minimum bias MC -
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o
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12/06/2012 Uncalibrated m ..., [MeV]

¢ction ory, ®° (1950), nn (1960)

= T ] 1 T 7 L —

é 200— [J Non diffractive Minimum Bias MC, EJ)/T] signals—|
Py : B Non diffractive Minimum Bias MC, background:
™ L -~ Data 2009 (\'s=900 GeV) i
‘; - — Fit to data -
© 150 N - Background component of the fit -]
9 - ]
L - _
100— —

- ATLAS Preliminary

50— —

B bo

200 400 600 800 1000 1200
m,, [MeV]

» 10 — yy: m=134.0 = 0.8 (stat) MeV
» n —vyy. m=527 £ 11 (stat) MeV

Reconstructed from
converted photons
Yy —ee-

R ~ 30 cm (1t SCT layer) 12



Goal is to know material to better than 5%
(e.g. for W-mass measurements)

R d _ int in +h dial Reconstructed secondary vertices due to hadronic
econstructed conversion point in the radia interactions in minimum-bias events in the first layer of

direction of y - e*e” from minimum bias events the Pixel detector (sensitive fo interaction length A >
(sensitive to X;) complementary to y conversion studies)

lIIIIIIIIlIIIIIIIIIl||I|||I|||I|||||III4 — —. “C'flber'
ATLAS Preliminary  -0.626 <1 < -0.100 — AP \ shell

* Daa| /s =7 TeV

l:l MC conversion candidates

MC true conversions

Entries / 2 mm

Data show that Pixel
supports are displaced
in MCO9 simulation

Beam pipe

Cooling pipe

Bin size:
* 'Y -_ . 250 pm
T P Ty ‘A \, B . ‘“
50 100 150  206—250 300 350 400 70

7° Dalitz decays R [mm] Pixel module Radius [mm]

lIIIllI]I]]IIIII]]III[[
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1/N,,-dN_ / dy
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13_ == Data 2009 B

-~ — PYTHIA ATLAS MC09 .

0 9: == PYTHIA ATLAS MC09c 7
R PYTHIA DW ]
O PYTHIA Perugia0 ATLAS ]
0.8 " PHOJET \s =900 GeV -
. ;!:::!::::!::::!::::!::::!::::!::::!::::!::::!:::E
1.15%— == Data Uncertainties E
T2 e MC / Data E
1.055 3
15 ] N =
0.95¢ Sl L —= =
0.9 15 e s L 3
0.85;— —g
25 -2 -15 -1-05 0 05 1 156 2 25
1

Our first physics paper Phys.Lett. B688 (2010) 21-42
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[ICYY ClICIyYy alu lUuMiNoSIty Trontiers

2Peak luminosity 2.1x1032cm st (5 orders of magnitude in ~200 days)
10" —————r——

— ATLAS
—— CMS

Performance
ramp-up
(368 bunches)

-t
)
o
I
|

Wy
]
o
= . :
-"ﬁ Nominal: |
E . bunch - Bunch train
= 102 L . ... . operation. commissioning. . _
S (Upt048)~'.-—' O
- - - ATLAS Online Luminosity vVs=7Tev .
8 2 50 [[]LHC Delivered -
— 8 - [_] ATLAS Recorded
(43] 2 : ecorde ’
E} -4 - _ g 40— 1otal Delivered: 48.1 pb™” ]
) 10 [ - Inltlal [ : ”  Total Recorded: 45.0 pb™ 0
= : . Nominal bunch g 30 .
= luMINosIty  commissioning 5 |
run . ' £ 20 =
' S C ]
. : .3 N ]
-6 = 10— —
10 WS NI A S B A A I A A A - 1
1000 1100 1200 30 o e _____

15 . 22I0|3| IH ‘1‘9!0‘5‘ H‘ ‘1‘4!07 08/09 03/11
12/06/2012 Fill Number Day in 2010



2010

1 27 February : machine

operation started again
119 March : first (single)

beam energy 3.5 TeV 7 TeV beams ramped up to 3.5
TeV
N. of bunches 368 2808 1 30 March: first collisions

at 3.5+3.5 TeV
bunch spacing 150 ns (~45m) 25 ns (~7.5 m)

p* 3.5m 055r_ . . o R .
8 [ ATLAS Online Luminosity \5=7Tev .
proton/bunch 1.2x1011 1.15x1(F 50~ Euoosher ;
2 - [_] ATLAS Recorded :
. § 401~ Total Delivered: 48.1 pb?
eventS/CrOSS|ng 2 19 % E Total Recorded: 45.0 pb™
< 30
2
A [cm 2s 1] 2.1x1032 1034 £ 20
S -
T
- L — .
93.6% data-taking efficiench 24103 19005 14107 0809 031

Day in 2010



[Jser analvsis iobs on GRID
‘ USCT allalysis JjJOuS Ol UGNV
World Wide - analy_running - year

26 k April 10

7 TeV Collisions J
22 k Q

=+ 20k jobs/day

jobs

Moy Dec Jdan Feh Mar Apr May Jun Jul Aug Sep Oct

BmCs EUS @EDDE EWES EFR EUK EMTW ENL END BIT M CERN
Range from Sun Mow & 00:00:00 2009 UTC to Mon Nov 8 00:00:00 2018 UTC
Generated by TRIUMF-LCGZ2 {times in UTC)

= More than 1000 users, with huge increase in number of running jobs
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T'rigger

Interaction rate
-1 GHz CALO MUON TRACKING
P ate 0 Wit
: LEVEL 1 mEmories
ATLAS has a three level trigger TRIGGER
<75 (100) kHz
All three levels are now Derandomizers
actively selecting events Regions of Interest | [ ][ ][ | fxgpe)t ™"
LEVEL 2 Read-Out System
TRIGGER (ROBs)
~3 kHz
Trigger rates of major streams [ Event builder |
Trigger rates of streams EVENT FILTER Full-event buffers
'ﬁ'1 60 | ATLAS Trigger Operation, 30 Aug, 2010 | . ~ 200 Hz process:rn:ub-farms
L u N
:;140 - m
e n ] Datarecording
o 120 E .
C - JetTauEtmiss stream )
100 © Prescales are adjusted
80 | VMuons stream throughout the fill to
60 [ i t hold the output rate
- gamma siream
- around 300 Hz.
40 |
20 © This is set by our offline
0 o o capacﬁy
16:00 19:00 22:00 01:00 04:00
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Trigger Menu Evolution

sFive orders of magnitude increase in luminosity

sGradually commission and then apply HLT rejection

Evolution of HLT configuration during the pp run:

Date (2010) April May June July August September October
Luminosity o7 28 29
(cm2s-Ty 10 10 10
Level 1 active HLT Rejection on
o . 29
MinBias MinBias prescaled, 15x10 e,y
HI'_T Records e Y, W jets, MET, 7, 29
Trigger all data, in pass-through mode 4x10°" forward p
Config HLT in pass- 29
through 6x10 12
30
1x10 MET
menu InitialBeam_v3, approx. 600 items

12/06/2012 19



‘L First measurements with pp

'_'103 I I IIIIIII I I IIIIII| I I I

% 10° p, >100 MeV, |n | <2.5, ny, > 2

2 10
g %%g. ATLAS Preliminary

== Data\s =7 TeV
B= Data\ns=0.9 TeV

10 1 10
p. [GeV]

w

25K *%00e0s sevse, -
ECR - erten,,
2 —
o e e S S E
N o o 00009000000000 oo ]

- geneet Y% ]
T p>500Mey  THENs=7TeV E
05f B \s=236TeVv E
“~+ ATLAS Preliminar .
- Data 2009/201 ~$=\'s = 900GeV .

L ! P S ST T NN N SO T TR NN TR SR T W (N S T SN S N NN S SR

QS -2 -1 0 1 2 3
n

Number of charged particles
as a function of p; and n
Plus studies of underlying

event, new MC tune...

= Charged-particle multiplicities in pp interactions at sqrt(s) = 900 GeV
measured with the ATLAS detector at the LHC. Phys Lett B 688, 1, 21
= Additional results with 2.36 and 7 TeV data
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Inclusive jet cross-section

Q Measured jets corrected to
particle-truth level(incl n and v)

using parton- shower MC (Pythia, Herwig):

Q Results compared to NLO QCD
prediction after corrections for
hadronization and underlying event

O Theoretical uncertainty: ~20%
(up to 40% at large |y;|)

from variation of PDF, a,, scale (ug. He)
O Experimental uncertainty: ~30-40%

dominated by Jet E-scale
(known to ~7%, )

O Luminosity uncertainty(11%) not included

drjfdp_r [pb/GeV]

Data/Theory

All Jets from events with at least
One Jet p{i> 60 GeV, |yl|< 2.8

10°% T g
- ATLAS -
10°E ® |y<28 —
- - Systemnatic Uncertainties ]
10" e [ NLOPQCD (CTEQ6.6)x Nonpert. carr. =
al anti-k jets, R=0.6 .
10°F o =
5 ILdI:ﬁ' o' Ws=7 TeW) =
— ]
2 _
1':' 3 E = E
u —_—___ ]
10 —=
= ql— 3
| | i n
2 T 3
1.5 —
y: S — :
0 . ] |
0.5 e
0700 200 300 400 500 600
p, [GeV]

Good agreement data-NLO QCD over 5 orders of magnitude




dN, /dm,, [GeV T

Di-Muon:

= Leading muon, p;>15 GeV,
second muon, p>2.5 GeV

TT Il T T T LB II|
10° L~ 40 pb”
EF_mui5
g Y1)
: : )
10° §
10°
10™= 19605 === ]097(s W= 1]080s %
15 ATLAS Preliminary
10l Data 2010,Vs=7 TeV
: R E | ! gl ! bl
1 10 10°
m,, [GeV]

12/06/2012

[GeVT]

dN
dm

Di-Muon and Di-Electron Specti

ete’

. O
{

LAY

Di-electron:

- Data with 5 GeV E; di-electron
trigger (prescaled in later
data)

 Trigger selection produces
shoulder around 15 GeV

E T T T T T T T LR =
- y ATLAS Preliminary 7
10 :p Data 2010 \'s = 7 TeV —
E v fL dt=10.1pb’ E
10° = et o -
E H + wﬂi‘“.’l. . -"-.. 7 E
10° . 5
- ‘"H + 7
1 O g_ HFH{" t —g
- # 3
e g E
My -
E 1l I 1 11 I 1 1 | { |E

1 10 10° 10°
M., [GeV]



Expected number of events in ATLAS for 100 pb? (Fall 2010 ?)
after cuts for some representative processes

Expected numbers of events for 100 pb™

-
o

-
o

[= 4]

W

[ IIIIII|'| I IIIIIII| I IIIII"I

tt2ouv+X
inside peak

eV .2

(strong cuts)

oo o pesnsgeenaageenssgeess feees oo pese e g

4 5 6 T 8 9 10
Centre-of-mass energy (TeV)




Observation of W -1-

* W and Z detection and reconstruction is an important step for physics,
calibration and performance;
— W NNLO cross-section production at Vs=7 TeV: 10.45 nb (~3% theory uncertainty)

Main selections : W 2 pv

Mau_'] selections : W é_et..r -- - Trigger: LVL1 few GeV py;

-- Trigger: LVL1 EM activity, E;>2 GeV —p;(M)>20GeV, |n|<2.4

N E_T{E} >20 GE\'_F’ In |<24? - -- |Ap; (iD-ms)| <15 GeV

- tngl']t electron identification criteria - combined muon; isolated; |Z,-Zy,|<1 cm

-~ E> 25 GeV -- E;miss > 25 GeV

-- transverse mass my > 40 GeV - transverse mass m, > 40 GeV

W = ev W = pv
Integrated luminosity 6.7 nbt 6.4 nb!
Observed number of events 17 (11+6-) 40 (25+,15-)
Expected total 23.1:5.0 28.7+ 6.9
+1.2(stat)t1.7(syst)4.6 (lumi) +0.5(stat):3.9(syst)t5.7 (lumi)

Expected signal 20.7+ 4.4 20.9+6.3
Expected background 24+14 28+1.1

Background estimation: mainly data Efﬁ:iencw,r: ~30% Efﬁcienc*f: ~ 40%

driven, using control samples (low
MET, non-isolated leptons) with
enhanced background contributions

Background: mainly QCD | Background: mainly QCD
jets jets and Z>up




ATLAS  ° %o
EXPERIMENT

Run Number: 152221, Event Number: 383185
Date: 2010-04-01 00:31:22 CEST

W-uv candidate in
~ 7 TeV collisions




2"d observed candidate: 5 April

4 | ' . : Run Number: 152409, Event Number: 5966801
W N N Date: 2010-04-05 06:54:50 CEST

EXPERIMENT

N W-ev candidate in

7 TeV collisions
p,(e+) = 34 GeV

ne+) = -042

E_™iss = 26 GeV
M, =57 GeV
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Missing Transverse Energy -1-

* Understanding of Missing Transverse Energy (MET) is crucial for
New Physics searches;

* MET: E™s=-XE_,(vector sum)—2 P(muons)

* Event cleaning: important to remove bad events using jet
reconstruction to probe the quality of the data

. Jet clean ing: events with at least a E,Miss distribution for 14.4 million m"i,mf'
“bad jet” with o, >10 GeV at the :::ar::ii. ;rgzezgz:sdata, after successive jet
EM scale, are removed from the > T T T T e 2
analysis; ° 0 Prefiminary . ES 00 Cotoors
2 105 Data 2010 jets in HEC
Bad jet: S e e acen ]
*Cells from noise burst due to discharges in 108 Tj} e i bias MG 3
the hadronic endcap calorimeter 10°= 3
» Coherent noise in the electromagnetic e ]
calorimeter = :
* Large out-of-time energy depositions, 10
e.g. from cosmic ray muons 1 E i
* Rejects ~ 0.01% of jets with p>10 GeV 0 80 100

Er ™ [GeV]



Missing Transverse Energy -2-

E - A ATLAS Preliminary | Distribution of E,™ss (x,y) as measured in a data
hy Data April 2010 sample of 14.4 million selected minimum bias
5 -
E 10 Sl events (dots) at 7 TeV center-of-mass energy,
w10t Il < 4.5 recorded in April 2010
* [aia
10° [ MC MinBias
10°
10
IS ||| SR i
-60 -40 -20 0 20 40
E [GeV]
= T T T LN L B L S S B B R = 10 T r— 1 T A
.m - -
G 408 ATLAS Preliminary & of  ATLAS Preliminary o D fio4i\re,
= Data April 2010 £ goF  Data April 2010 . E
2108 Ns=7Tev £ % s-7Tev MORIOASNEE,
é : Ly =0.3 nb’ 3 E 7 ;_ Ly = 0.3 nb” & :;
i | <45 i B fl <45 - 3
w10 E " 3 B Emscae "'“..-17""‘ E
* [ata 8 5 = - =
107k [CIMC MinBias W E ﬂ.nf" .
i 1 8 4 o E
10° Wog e :
E j - -
1 D g * 3 2 :“"“ -
- ] 1i E
1E_| ) t"lh.i‘.‘ | | .f‘.lild - .E GUE - P [T S T T I T IR -
-60 -40 -20 0 20 40 B0 50 100 150 200 250

E; [GeV] LE; [GeV]



After pre-selection:
« W =2 ev:

loose e*, E; > 20 GeV
* W =2 uv:

pr (H)> 15 GeV

| Ap; (iD-ms)| < 15 GeV

|Z,-Z | <1 cm

As above +:

*Tight electrons
*|solated muons
(track isolation)

Observation of W -2-

Electron channel

Muon channel

Entries / 5 GaV

10

ST e e
ATLAS Preliminary —s— Data 2010 (Y5 = ?Te'-fm_:
I:IW—H 3
-Cu'wursir_'n:
[ Hadrars E
I - ]
Jw-e .

IL =67 no’

I

0

Lo ]
60 70O BO 90 100
ET™ [GeV]

10 20 30 40 50

1[]3:"""'| A RALAN RARR) REARY RARLY RARRN RARLN RARR-
F ATLAS Preliminary -

fl.=ﬁ.4 o’

+=— Dala 2010 K5 = 7 Tel)
[ Jw—w
[Joco
Jw-e
- E

|_
LA

Entries / 5 GeV

105

sl II. 1 III ]
10 20 30 40 50 60 70 80 90 100
ET™ [GeV]

Entries / 5 GeV

BT TT

T ATLAS Preliminary —s— Dala 2010 (ve =7 Tel' | |

1025_J‘L=6.7nn"

10§

Cw-e .
[Coco ]
Cwew

INEEY ERETE ST FYRRE FEREE FR T
40 50 60 70 80 90 100
ET™ [GeV]

}102 TT IIIIIII III TTTITTT III II III IIII TT III
(% - ATLASPreliminary — —s— Data 2010 hia =7 Tav) ]
0 -IL=E4nt{1 [ Jw

@ [ aco

= == W Ty

£ 0. 1+ - .
w F . -Z = jiid 3

i

LT

L

.'| [l NN || || Lal |||| Ll L1
100 10 20 30 40 50 60 70 BO 90 100
ET* [GeV]




Observation of W -3-

Electron channel Muon channel

= . 3 L IR BRI B >10°¢ L L L IR IR LU
5 10°F ATLAS Preliminary —e— Data 2010 (vs =7 TeV | E - —e— Damzoione-7Tev)  ATLAS Preliminary -
r B I:I'N—HW ] Ty : I:l'l'l' » LY 1 ]
Cuts as before +: 55102- JL=E-?nb [ coo T o P _[L:E.tthh )
= - m = 3
* MET > 25 GeV I L= e [ Dwes 3
[ 18 ST
T w
10 E 10 it
Data driven background ; F 1
estimation; example: 1E E 1k
the muon channel _ ¥ ; F
100 o r 1T 1 _E -1

gm: - —— Damzi0Ws=7TeV) | 1 107

; w 10 |:'I"-I'-|-w —: rill| L 1 | L |_| == [

o TR 7 D 20 40 60 80 100 12 0O 20 40 60 80 100 120
Bﬂ Sl = GE‘V] n']_l_[Gg.\.f]
50 it GaaliiiuNEESEITIRILEREE 1T
3 epmeseiesnl Expected 231 +12(stat)+1 7(syst)  Expected 28 7 +0 5(stat)+3 9(syst)

e Rt R e +4 6(lumi) +5 7(lumi)
10%
B e e *¥#i  Signal 20.7+1 5(syst) Signal 25 9+3 6(syst)
0 . .
0 02 04 06 |sgfa2m,p‘ +4 1(lumi) +5 2(lumi)

Background 2 .4+1.2(stat)+0.4(systs) Background  2.8+0.5(stat) +0 8(syst)
MDHCD =N.x ND/N A +0 5(lumi) +0_6(lumi)



Entries / 5 GeV

W properties

Electron channel:
17 candidates

11 W+

6 W-

SM W+/W-~ 1.4

F RRRRE RAREN RERRE | A RR > 251 ANRAREE RERAN LARLE LEARE LELEN LARRE
E ATLAS Preliminary 7 o ATLAS Preliminary -
9r O ]
- 1 (T] 1 _
8t j'-=5-?”b 1 o 20f jL:E.tlnb -
F —O—DalaEDH}i\s:?rcV]_: 'u:'l' L —a— Data 2010 MNg=7Te¥}
?E-L_ [ Jworev : c 7 [ Jw—u ]
6t [Jaco E “ 15 [ Jaco
5;_ 1 [ Jwow _i - []we .
pi 1 o - :
3- 1 3 [ :
28 1d E 5 | | -
1 E 44 4 |
- | 3 - | | | - -
T il L s - - " Ll e —— PR ) IPRTRTE ] N T
0 10 20 30 40 50 60 70 &80 00 10 20 30 40 50 60 70 80
pY [GeV] oy’ [GeV]

Muon channel:
40 candidates
25 W+

15 W-
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e BR(Z/y* — U0)

z/y

= Dominant lumi uncertainty (11%) should be reduced by a factor 2 soon.

10

\'s [TeV]
ow' -BR(W — ¢v) = 9.96 + 0.23(stat) £+ 0.50(syst) = 1.10(lumi) nb

0.82 £ 0.06(stat) £ 0.05(syst) == 0.09(lumi) nb
(66 <myy <116 GeV)

- ATLAS
Data 2010 {ys = 7 TeV)

I L dt = 316-331 nb™

® Z/v*— 1l (66 < m, < 116 GeV)
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NNLO QCD

------- Ziy* (pP)
Ziv* (pp)
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.
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.
-
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CDF Z/y*— ee (66 < mee <116 GeV)
DO Z/y*—>ee (70< m < 110 GeV)
CDF Z/y*— ee/pp (66 < m < 116 GeV)
DO Z/y*—>ee (75< m_< 105 GeV)
UA1 Z/y*— ee (mee > 70 GeV)

UA1 Z/y*— pp (mMl > 50 GeV)
UA2Z/y*—>ee (m >76 GeV)

ee
L 1 L L 1 1 L |

. 10
\'s [TeV]

= Measurement of the W—>lv and Z/y* — Il production cross sections in p-p collisions
= atsqrt(s) = 7 TeV with the ATLAS detector, Submitted to JHEP (11 Oct 2010)
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And Even Some Candidate W to Tau Nu Events
WATLAS

JA EXPERIMENT m, = 68.GeV

Run 155697, Event 6769403
Time 2010-05-24, 17:38 CEST

W-1v candidate in

7 TeV collisions

Passes tightest
tau cuts; fails
loosest
electron cuts.

This channel has substantially more background, so it’'s more difficult
to tell event-by-event if a given event is a real tau or background.

12/06/2012 33



Number of Events

i W—>tv observation

=Observation of W—tv based on 550nb-! also available.
»/8 events with hadronic Tt decay candidates.

sEvent properties consistent with expectation

_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII_
ATLAS Preliminary Integrated Luminosity 546 nb™

T

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II
—

® Data 2010 (Vs =7 TeV )

|:| QCD background
EW background

W— v,

IIII|IIII|IIII|IIII|IIII|IIII|IIIIT-III

4 5 6 7

Number of Tracks

> : T T | T T T | T T T | T T T | T T T | T T T | T :
§ 402_ Integrated Luminosity 546 nb”" ATLAS Preliminary_i
= 35 ® Data 2010 (Vs =7 TeV) =
o - -
5 305 |:| QCD background 3
O - EW background -
u 25 —
o - W= T e
2 20 E
I
10E E
55 E

% =20 40 60 8 100 120

m, [GeV]
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o NNLO (y*/Z = |I) ~ 0.96 nb per family
Z - ee, UJ measurements for 66 < M(Il) > 116 GeV

Main selections : Z > ee M;i" selections : Z > Jy
o 2 opposite-sign electrons 0 ¢ opposite-sign muons
a E;> 20 GeV, [n|<2.47 a pr > 20 GeV, |n|<2.4

o medium electron identification criteria - [APT (ID-MS)| < 15 GeV
0 66 < M (e'e) < 116 GeV o isolated: |Z,-Z ,,|<1 cm
066 <M (uu)< 116 GeV

Acceptance x efficiency : ~ 30% — -
Expegfed S/B ~ 100 2 Acceptance x efficiency: ~ 35%

Main background: QCD jets EXPeCTCd S/B > 100
Main backgrounds : t, Z> 11

QATLAS  Srmsssim s e we-ewe BEOATLAS

89 GeV

JAEXPERIMENT

Z-ee candidate in 7 TeV collisions

B EXPERIMENT

22 CES

Z*up candidate
in 7 TeV collisions




B-tagging

Example of the SVO algorithm

Jat J.S.xi!-‘

Secondary ‘u"‘en:h!u;:_1

-

.I-‘___..- I"‘_‘ z:_l-'-‘
,// LI'. g ."."'I"
Track

Impact Primary Vertex
Parameter

Number of jets

180
160
140
120
100
80
60
40
20

d, resolution [um]
2

|-
L
L=
CR=
-

040r<B<050m L=15nb"’
L] n Dijet MC s = 7 TeV convolved

il.lI = Dijet MC w5 =7 TeV unfolded
]
¥. + Dijet MC x5 =7 TeV truth

a
s

significance

.,
10 ATLAS Preliminary ]
4x10" 1 2 3 45867 10 20

p, [GeV]

i— SV0 selection Simulation

— -+ Data 2010 Bl b jets

- I c jets

~  (Ns=7TeV liaht

- L=04nb) i . light jets

-~ ATLAS 3D-Length

— Preliminary ng

-20

-10 0 10

20 30
L/ (L)



Run Number: 160958, Event Number: 9038972
Date: 2010-08-08 12:01:12 CEST

o R \“‘

Events keep pouring in, including this “golder-than-gold” candidate.
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Run Numbe|

Date|

Close-up of the b-tags.
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eu candidate %ﬁp&ﬁé

Run Number: 158582, Event Number; 27400066

In summary:

O the properties of the 9 observed candidates are consistent with tt production

O several of the candidates are in a region where the expected signal purity is high
gl U but: for more conclusive statements, more data (“control samples”) are needed

in order to quantify the backgrounds

_ S0 ET

40

pr(e)=23 GeV

pr (b-tagged jet) = 57 GeV

fll Secondary vertex:

M __ distance from primary: 3.8 mm
-- 3 tracks pt> 1 GeV

-- mass=1.56 GeV
EMiss=77 GeV, H=196 GeV



Diboson Production

W I

" WW Production ATLAS-CONF-2011-015_ ;

v

® Test non-abelian nature of EW sector 2100 T e
i N _ _ G [ ATLAS Preliminary natrevy
o
Sensitive to Triple Gauge Couplings Z ol [ua-ases CIDrell-Yan ]
u - ok [C)Diboson
Main background to H — WW £ WWojots
" NLO prediction: 46 £3 pb o Btop ~
" Results: et 3
0 10
+2 -
C . =40 (stat )x 7(syst )pb o
" 8 events observed, 1.7 + 0.6 bkg expected 020 40 60 80 100 120 140 160 180 200
) L ) P_(leading lepton) [GeV
" Dominated by statistical uncertainty 44% P A i (GeV)
u W!IZ'FV Production g ?g?nns Preliminary \5=?TEU,J-Ldt=35pb1:§ E
" : : % 16E - data 3 —
" Sensitive to Triple Gauge Couplings N Oz 3 5
m G of M Z)+ets
Important test of SM :ﬁ_ Cltbar 3 N
a8 pb|(measured) o' % pb|(predicted) 5 O
pp—+evy  T13.9=10.5(stat) + 14.6(syst) = 8.1(Iumi) 69.0 + 4.6(syst) Q
pp — UVY 38.6 =8.2(srar) = 11.3(svst ) =6.4(lumi) 69.0 £ 4.6(sysl) g
pp—retey 16.4 = 4.5(srar) £4.3(syst ) = 1.8(lumi) 13.83 =0.9(sysl) ﬁ
pp—utu~y  10.6=2.6(stat) = 2.5(syst) = 1.2(lumi) 13.8£0.9(syst) 50 100 150 200 280 - A00 ¢

M,, [GeV]
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SM Higgs —-W W*—lv Iv (I =€, M)

" Strong sensitivity in 120 <m(Hg,,) <200 GeV | & |~ Amaseeimen o
. = joL [ Wats I:I;zp . N
" Cut-based analysis 3 B, T ;
5 N . s =7 Tev
® CombiningH+0jet,H+ 1jetand H + 2 jet Yok *» L dit - 35 pis”
= IR N LA B 5% 55 55 5% o S ELELELELEN ILBLALEL L
& 10’ ATLAS Preliminary 3
© = —e— Observed PCL Ldt =35 pb 7 -
5 : _____ E}{pelﬁ‘-ted PCL \5 — ? TEV : -IE-D 100 150 EUDH ESD t 300
= ransverse mass (H+0 jets
E 10°E i - o —=— Observed CLs 5 (RO Jets) —
j - [J+20 - - - Expected CLs
c.g Data-driven estimation
& 10F = WW, tt, W+jets, Z+jets
@ - £ backgrounds
T e . e . - "
= Tevatron <L — 5.9 fb‘ ‘|2'010t E Upper limit on CTXBR(HHWW )
= —#— Observed ClLs 44— evatron - .mH=120 GeV : 54 pb
- o Exclusion 4 _
. copExpedtedOls - 777 7 | ST 7 "my=160 GeV ;11 pb

1 L
10 120 130 140 150 16{] 1?{) 180 190 200 "m,=200 GeV : 71 pb

16
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Searches for excited quarks: q*-> jj

Full data sample analysed

Looked for di-jet resonance in the measured M(jj) distribution
> spectrum compatible with a smooth monotonic function - no bumps

2 04<M(q*)<1.29 TeV excluded at 95% C.L.

10

Publlshed in Phys Rev

\\‘l‘\\‘l‘ll‘l‘l\
\'s=7 TeV, [Ldt=296 nb’

e Data

Fit

—e— q*(500)

—— q*(800)

—— q*(1200)

PDF: MRST2007 Modified LO

ATLAS Preliminary

AN I B I

500

g* model simulated
with Geant4

1000 1500

Reconstructed m"j GeV

¢ x Acceptance [pb]

102

Latest published limit:
CDF: 260 < M (g*) < 870 GeV

ett. 105 (2010) 161801

—q° IVIRST2|007 Modified LO
— - — q* CTEQ6L1
q* CTEQ6.6
-« Expected limit

Observed limit
Data [Ldt = 296 nb

]29 TelV| |

500

1000

Resonance Mass [GeV]

O Experimental systematic uncertainties included: luminosity, JES (dominant), background fit, ..

QO Impact of different PDF sets studied - with CTEQ6LL: 0.4 < M (g*) < 1.18 TeV

12/06/2012
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=

Jan

2011 LHC Schedule
DRAFT

11/11/2010
V0.2

Re-commissioning Technical stop

Feb Close ring

HEHE

=

Technical stop -|

wjolm|d
c o |-

=

|||||||||||||

May

June

HEHE

=3

[0 ) Rl =
c o |=

=

July

Aug

lon Beam
to SPS
Sep /
4 35 36
>

HEHE

=

[0 0 Bl f=
cla |=

ES

Oct

nnnnnnnnnnnnnnnnn

Dec

HEH S

=

A

Beam back around 21st
February

2 weeks re-commissioning
with beam (at least)

4 day technical stop every
6 weeks

Count 1 day to recover
from TS (optimistic)
2 days machine

development every 2
weeks or so

4 days ions set-up
4 weeks ion run

End of run — 12t
December

wojn|n|d
c o |-

Xmas Day

I:lTechmcal Stop
I Recommisssoning with beam

I:I Machine development
[ Tlonsetup

D Injectors - proton physics

~200 days
proton physics
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2011
I N

beam energy 3.5 TeV 7 TeV

N. of bunches 1331 2808

bunch spacing 50ns (~15m) 25ns (~7.5m)

B 1.5 -1.0m 055m — . R o o _
e 7= ATLAS Online Luminosity vs=7TeV -
> - [ LHC Delivered
proton/bunch 1.45%1011 1.15x10% 8 1 [anas recorce s
E 5[ Total Delivered: 5.61 !
events/crossing 6 — 12 19 3 3 Total Recorded: 5.25 fb E
o C
g 3 E
A [em s ] 3.65%x103 10% I F
2 -
1;— =
0_ """" T IS Lo vy

28/02 30/04 30/06 30/08 31/10

93.5% data-taking efficiency] Day in 2011
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Tracking at high pile up (u~30)

@ 2400
S5 22000 ATLASPreliminary ~ —+ Data, <i>=15
5 2000 —+ —4— Data, <u>=29
Comparison of tracks in random £ 1800 . + —4— Data, <u>=32
events between normal < 16001
running and high mu run 1400F-
1200
1000
Hits on tracks are constant 800F
even at pileup of 30 600¢
400F>-
200t F
1 i W THE T T B
Fakes will increase 0 55 100 s e
Number of Tracks
1] T"‘(I):';“'I"“I rerrprrrTTT T T Tty W) >‘<"| IBEE A T rprrerpreT R e ey 10d
'é 300:_ATLASP limi —4— Data, <u>=15 _: é E ATLAS Prelimi —4— Data, <u>=15 E %: 24?—1' R I .III. i "'\'”‘l‘a'a| T _|h§
I% - Creiminary ig::’ q»iz: E % 2505— remimnany ~- Data, <y>=29 _E :I—_E gﬁi ATLASPrellmmaryE"' :Ea:a: :‘:;Z :i
3 s = ] 3 200 —+-Data, «u>=32 ; 18 3 ®4 Data, <w>=32
5200? E § : S :2: : : E
Pixel 1 =~ ™% SCT 7 * s LTRT
1002— L — 100}~ . 125: :-"-t' . :
- T g 50/~ — g T : E
B R R R A R B T T R e e ey BT i e P R T
ernis SCT Hits TRT Hits
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' A

1/N dN/dp_
S

10 1 —I—l Pythia x _I}I_IE)OPFE)[::F
: . - m  2010data, [Ldt=37pb’
10 Bl 2011 data, [ L dt = 1.9 fo”
1 0:; _.__'_ ¢ (only high P, triggers)
o; -
o
fz ..
10°F ATLAS Preliminary o
1 0-11 | 2
10712 \s=7 TeV Py
10 "®E anti-k, jets, R=0.6 o
1014 |y <2.8
107
-16 & L] L] !
10 10° 10°
12/06/2012 p. [GeV]

47



—
<

—
o
N

10°°

10™

1/N dN/dE,. [1/GeV]

10°°

ATLAS Preliminary

\s=7 Tev,J Ldt = 1.08 b~

e Data 2011 (tight, isolated )
o E$° 5 GeV

¢

100 200 300 400 500 600 700 800 900 1000
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. - viataas
J(/}J—( Ual' :/|,\f SICS.

oy ‘.4 L 1 Y ag= - *(l« 1 L 1 ¢ 1 ", [ - - '
PICCISIVI measurements on meir way.

Measurement of the W-boson polarisation in top quark decays:

use ~ 7000 semi-leptonic and ~ 900 dilepton events (0.7 fb! dataset)

measure helicity fractions depending on W polarisation, extracted from cos0” distribution
between lepton and reversed b-quark in W-boson rest frame

NNLO QCD predictions are quite precise, e.g. F, = 0.687 + 0.005 (longitudinal)

Measurement: F, = 0.75 £ 0.08 (stat+syst)

single lepton channels

E. 1 1 1 I 1 1 1 I 1 1 II I- 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 I 1 1 1 I 1 1 1
S 1000 ATLAS Preliminary o— data
= p —— best fit
o Ldt=070%6" SM exp.
800 —— bkqg best fit

1 uncertainty best fit

600

400

II|III|III|III|I
#

200

IIIIIIIIIIIIIIIIIIIlIIIlIIIIIIIIIIIIIII
ﬂ'_l 08 -06 -04 -0.2 0 0.2 0.4 0.6 0.8 1
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Detector readiness: shutdown activities 1

Liquid-Argon calorimeters:

10 Front End boards repaired and 12 New
LVPS installed:

Bad channels: 385/182468 - 106/182468
(0.06%)

Tile Hadronic Calorimeter:

45/256 on detector “drawers” opened for
refurbishment

40/256 New Low Voltage power supplies
replaced: reduce trip rates and noise

Bad cells: before shutdown 5% =2 0.5% today

Baov 11 (w40 oKILVPS V 654 T

a2 (W erewlVPEVTE A

S
s

Infrastructures
Cryogenics: NEW main compressor

Maintenance: cryogenics, gas, cooling, access
systems + Consolidation of the electrical
system - Ensure smooth running in 2012

R TV TR R R T R
Cell Noise (MeV)




Detector readiness: shutdown activities 11

Muon Spectrometer

Installation MDT EE (precision MS
tracking at |m|~1.2): :

Side C: completed
Side A: 4 EELs (completion 2013)

20F

18?]Ldt=1.21 b
16}

E\s:?TeV
14f

Muons / 0.1

12
10E-
F
8-
-
6

i
n

* New shielding at Z~ 7 m: To reduce large
plume of Photons in MS




Detector Readiness: Summary

Pixels 80 M 95.9%
SCT Silicon Strips 6.3 M 99.3%
TRT Transition Radiation Tracker 330 k 97.5%
LAr EM Calorimeter 170 k 99.9%
Tile calorimeter 9800 99.5%
Hadronic endcap LAr calorimeter 5600 99.6%
Forward LAr calorimeter 3500 99.8%
LVL1 Calo trigger 7160 100%
LVL1 Muon RPC trigger 370k 98.4%
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 93.8%
TGC Endcap Muon Chambers 320 k 99.7%

ATLAS detector “ready” for 2012 data taking




Observation of a new bb state: X ,(3P) |

= NEW bb bound state discovered: spectroscopy with ~1 GeV y

* Reconstruction through radiative decays x4(nP)->Y(1S) ¥ and x ,(nP)->Y(2S)r

aanrIIlZ 3454 my = J[} adl + 0.005 {":.f"lf JI + 0.00Y {:ﬁ.}'ﬁh} {-Jlf"\"r

T L L 22{} T T T 1 T T [ T T 1 T T [ T T 1
. fa-sav]
E Ldt=4.4 1

=

S 200;
o 180§
S 160F
£ 140
=
=]
%
o
-
=2

120
100

3
—
&
<
k=]
8
[
;;
=5

=

C . L1 1 1-r:‘r' | TR S A T S A R LA P B 1 I | L laa TA R | TE T
96 98 100 102 104 106 108 ! 00 04 J06 108
- + -
M'wy) - Mip'p) +m o [GeV] M) -M'w) +m, o [GeV]

X (nP) Masses from calorimetric (left) and tracking (right) measurements: Statistical
significance for ¥ (3P) > 6o in both cases

» For Converted-y 2 radiative transitions Y(1S) ¥ and Y(2S) ¥ observed




Search for B, 2 p*w

« B_ - wu analysis with 2.4 fb'! ATLAS-CONF 2011-145

|jmae| Range 0-1.0 1.0-1.5 1525
SES= (e [107%] 0.71 1.6 1.4

€= (fi/ f)/BR(B* = JjyK* — u*u”K*)[107] 445 +0.38

&= NTTUHERE 107 3044017 140£0.15 158 +026
bkg. scaling factor R 1.29 1.14 0.58
sice-band count h’f;fi (even numbered events) ] 0 2
expected resonant bkg, V8- 010 06 008
search region count N2 2 1 0

n

- [

= B NG ]

Evems'6i Mey

e

—4— Observed CLs

~ Data ATLAS
e B M1ty | FRATUITE
[T
L= 2alk’

[ Expecied CLs £ 10
[ | Expecwdcls+ 2o

i,
:
;

ATLAS
Preliminary

1_5 =7 TeV
I Lot =240

Limit: BR < 2.2 x 108
CLs method
0 L : L 2| 1

Expected Improved Analysis with FULL 2011 data soon

AFLAS
R_‘ﬂ.l.ﬂ'ﬁ"
anzT Teld
Ld=2dm'

Everntafl et

Three categories of different mass resolution

&
BR(B{—'w)[107]




T polarization from W decay

« NEW: first measurement polarization of t polarization in W decay at hadron colliders

» This method can be applied to searches like SM Higgs (P.=0) or SUSY H* (P =+1)

ATLAS-CONF 2012-009

ATLAS Preliminary -

Entries/0.1

vs=7TeV

= _[Ldt=24pb"

® Data 2010
Lefthanded 1 | Pr = —1.06 £0.04 (star) ~; s (syst)
Right-handed

S Tees e e
Y
_1=7 Tpolarization from p decay cos(¥)

m o rk
Er - Ep N 21”[T
PT PT

Measured value compatible with V-A SM coupling




« EW results
WW cross section ~5fb-!

Z7Z cross section ~5fb-1
W, Zy cross sections

Triple gauge coupling limits
Tau polarization

W polarization

*  QCD measurements
Jets cross section
Di-jet cross section ~5fb-
Z+jets
Subjet structure
D¥* in jets

Rapidity gaps

SM physics

NEW results recently published or submitted to conferences

A T;LAS Prellmlnar],ir

fLm 0035147 o’
\‘_5 ?Te'!..-‘

Theunr
m Datai2010
o Data ;2&11

Charged particle production (correlations, azimuthal ordering)




ZZ, WW cross-section measurements

ZZ, WW cross-sections very important test of the SM and irreducible background for SM Higgs searches

ZZ-> 4¢and WW=> é&vév updated + ZZ-> ¢bvw NEW with FULL 2011 data
_ATLAS-CONF 2012-026_

Aﬂ_ﬂs Preimlnan.r_._m _ ATLAS CDNF 2!]12—[}2? —————r 450&'IIAS-CDNF 2|.l]12-{]2? T T T T

ATLABH’aﬁmm '*'DBIEHDWZ 400

EZZ—=lh HHWW
J Ldt=47 " Oz+x  Ezz-m 250

We=7TeV =E¢-ﬁ‘r‘
[ Top 300

=
3
'%U-
2

[ zz simustion
[ votal Uncartainty _:

_]'un: 4. T0i"
Estimaled Background: ] =7laV

0.7 77 (atat) 2 (eyet)

Events / 20GaV

Events / 20GeV

3 Zza‘ ﬂ"»‘""." 250
27> 4 3 200

150
100
50
0

T T T T T T 150 200 250 300 350 4

my (Il+E™=) [GeV] m(IE™*)[GeV]
ATLAS.CONF2012:007

ATLAS Preliminary
b Results Compatible oTOT(W*W)=53.4+2.1,,, 4.5 +2.1,, . pb
with each other
and with SM SM(WHWHNLO=45.1+2.8
expectations




TGC limits

77, WW, Zy and Wy limits on deviation from SM on Triple Gauge Coupling

ARBARERRS Rnnns RELERnaRan RaRa N . g we | 99% CL limits from WW production
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Top Cross section

Cross section measurements: important test
of perturbative QCD and important
background for many searches

A NEW combination performed with:

dilepton (NEW: arxiv-1202 4892), Single-lepton and
All-hadronic channels

Experimental precision 6% —> smaller than
uncertainty of approx. NNLO theoretical
predictions

Measurements “systematic-limited”: improvements

require better understanding of detector
performance, signal modeling, backgrounds

NEW o measurements in All-hadronic and <

ATLAS CONF-2012-024
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*Many more NEW Top results in backup: Observation of spin "“
correlations in ttbar events, ISR/FSR. measurement, top charge 50
asymmetry, search for FCINC in single-top production, top mass update,..
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Top Mass

Top mass from template methods in top-pair lepton+jets and all-hadronic channel
Measurements already limited by systematic error

Fully hadronic channel. e
- IDfitto m,, * 2D simultaneous fit to m,,, and Jet-

Use data-driven event-mixing Energy-Scale ,
technique to estimate multi-jet . Dmmt systematics: bJet-Energy Scale,
background ISR/FSE
S0
ATLAS Preliminary » J5=7TeV 2011 Data
Fit for Data

ATLAS Preliminary {Date: February 23, 2013)
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OBSERVATION OF SPIN CORRELATIONS IN TOP-
PAIR PRODUCTION

Spin information preserved due to quick top quark decay

Di-lepton channel, measurement of A¢ between 2 leptons in lab frame
Measured fraction of SM-like events f>M

Binned likelihood fit to two templates.

_ NI+ N =N - NUT

TN+ N NN+ NI

SULU pL L) UL
— » data ATLAS —
- 1t (SM) 43

- L_\it (uncorrelated) I Ldt=2.1 b A
- W single top ]

-2y " +jets
- diboson

- [l fake leptons

helicity

A =0.57=0.06(stat)*y 1 (syst)

measured Jl-Sh-FIT . £5M
basis — “lhasis

™M =1.30+0.14(star) g5, (syst) (SM: 1)

+0.08

=0.40 = 0.04(star)’y o, (Syst)  (SM: 0.31)

(SM: 0.44)

Data is inconsistent with the hypothesis of zero spin
correlation with a significance of 5.1c

submitted to Phys. Rev. Lett. arXiv:1203.4081




SUSY + Exotics Searches Summary

Good Fraction of analyses updated with FULL 2011 Luminosity

ATLAS Exolics Searchas”

ATLAS SUSY Jearches® - 5% CL Lower Limits (34

- #5% CL Lowar Limila {Status: March 2012)

Masa scale [TeW] "0 miacion ot ratebl ram dnds o1 e saies o plormws s

eCiA (F (Dw SuWinies meess NTaS 0N oew S8 OF AASSDIWAY Krem

Optimal use of delivered data: Enlarge range of “experimental topologies”
look at as many “experimental topologies’’ as possible

Then make happy our friend theorists:

translate results in constraints to large variety of models
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Search for the SM Higgs boson

» 12 search channels:

vy and ZZ—> 4¢ ~unchanged since December 2011 (published)
All others updated with FULL 2011 available L uminosity

* In the following show NEW H>WW - é&vév results and updated COMBINATION

Channel Mass range Luminosity Reference
my (GeV) (fb1)

H—y 110-150 4.9 arXiv:1202.1414

H—ZZ(" -4l 110-600 4.8 arXiv:1202.1415

H—=WW—=lvly 110-600 4.7 CONF-2012-012

H—tr—=ll4v
H—tt— I y3v 100-150 . CONF-2012-014
H—=tt—1 4t q2v
WH—Ivbb

ZH—=llbb 110-130 . CONF-2012-015
ZH—=vwvbb

H—=ZZ—=llv 200-e00 . CONF-2012-01¢&

H—=ZZ—=lljj 200-e00 . CONF-2012-017

H—=WW-—=lvjj 300-e00 . CONF-2012-018




New SM Higgs combination

» All 12 channels updated with FULL 2011 luminosity in NEW combination

» Used Profile Likelihood test statistics with CLs method and asymptotic approximation (cross

checked with “ensemble test” and “Bayes”)
95% CL o Exclusion (normalized to SM o)

= 10

ATLAS-CONF 2012-019 ATLAS Preliminary ' 2011 Dafa -

LfLut —464910"

5=7TeV
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95% CL Limit on ofo,

» Expected exclusion @ 95%CL [120-555] GeV

* Observed exclusion @ 95%CL [110-117.5] — [118.5-122.5] — [129-539] GeV

.+ NOT-Excluded @ 95%CL [117.5-118.5] - [122.5-129] - [539 GeV-..]




Zoom 1 “LOW?” mass region

« Zoom in Low Mass region:

Tiny NOT-excluded region [117.5-118.5] GeV - Small fluctuation (“deficit”) below 117 GeV
(mainly vy but also Tt contributes)

“excess” around 126 GeV does not allow exclusion in [122.5-129] GeV
99% CL Exclusions: Observed [130-486] GeV — Expected [126-503]

. . .
e Compatibility with signal-+background hypothesis
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Closer look to the “excess”

»  Published results Local Py, @126 GeV « NEW results Local Py @ 126 GeV

vy 2.8(14)c YY 2.8(14)c

ZZ* > 4¢ 21(1.4) o ZZ*> 4 2.1(14)o

WW?* > 2¢2v 1.4(1.4) o (2.11b1) WW?#* 22¢2v 0.2 (1.6) o (4.7 fb1)
.. + Tt and bb final states

Comb Observed (Expected) 3.5 (2.4)o Comb Observed (Expected) 2.5 (2.9)o

I IIIIIIIIIIIIIIIIII '.. L=
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~Ep.H-s &I - EXp. H—s bebe e EXp.H—sdl - EXp.H—s bk - Exp. H—sr
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2012 Measured vs Predicted
Integrated Luminosity

With the current rate of luminosity
production ~ 1 fb1/week,

we are well on track to get more
than 15 fb-! this year.
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LHC Schedule Assumptions

2009 _ LHC start-up \s = 900GeV

2010

2011 Vs = 7TeV rising to 8TeV, .£= 6x1033cm2s-!, bunch spacing 50ns

2012 ~25fb1
8 Go to design energy and nominal luminosity

2014 l

2015

20186 Vs = 13-14TeV, .£= 1x10%¥cm2s!, bunch spacing 25ns

2017 = >50fb-1
2018 12 . Injector and LHC Phase-l upgrade to full design luminosity

2019 h

2020 Vs = 14TeV, £= 2-3x10%cm?s"!, bunch spacing 25ns

2021 >300fb-"
2022 L83 - HL-LHC Phase-ll upgrade, crab cavities, new IR, ...

2023

WS Vs = 14TeV, £=5x10%cm2s-! (luminosity levelling) 25ns
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