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ATLAS physics

e We aimto:

— Understand and continue to scrutinise the Standard
Model of Particle Physics in a new energy regime

— Search for new Physics beyond the Standard Model
* By:
— Discovering new particles

— Making precise measurements of properties of known
particles/forces
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Counting events

number of events = Luminosity x Cross section
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Excellent detector performance!

Inner Tracking

P Calorimeters Muon Detectors

, LAr LAr LAr ,
Pixel SCT TRT EM  HAD FWD Tile MDT RPC CSC TGC

99.0 999 100 90.5 96.6 978 943 0999 998 96.2 99.8

% of good quality data
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Numbers of events in 45 pb-1

proton - (anti)proton cross sections  ,,mher of events = Luminosity x Cross section
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Numbers of events in 45 pb-1

proton - (anti)proton cross sections  y;mper of events = Luminosity x Cross section

109 E B ! ' vy |' ' U B : ! ! ': 109
s [ : : ] e - -
0 e = [ — 70 billion pb = 3 trillion events! *
10" E ' : 1 107
r Teve;:tron LHC; 1 * N.B. only a very small fraction saved!
10° e
10° 1 10° "¢y
: o, : : R
10'E E 4§
10° | | 110° 8
] 0 (E* > Vs/20) : i ©
— 10°F 5 — . 410°
n F ' 3
£ w0E Oy 1100 3
o % , J ; ] s
© 10 ks (EF>100Gev) Y% 10 o
10" : {10" @
107 | / e Higgs (m,=120 GeV): 17 pb = 750 events
E E &) q)
10° r o : 1 10° =
10° Fo,,,(M,=120 Gev)” /' 1
107 F 200 GeV 310° . . .
0t b : 3¢ e.g. potentially ~1 Higgs in every
P LIy AT I P 300 billion interactions!
0.1 1 10

vs (TeV)

Emily Nurse ATLAS /



GRID computing

Essential to analyze all this data!
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Soft physics

proton - (anti)proton cross sections

E LI I T T LR I Il T T 1T LI I T T T
. :
3 Tevatron LHC
E | -
; % : :
3
é- jet
F Giet( E.~ >Vs/20)
3
3 w
0'Z
E jet
ojet(ET > 100 GeV)
3
3
3 o,
£ 0,150s(M,;=120 GeV)
1 200 GeV
? WJ18201O 500 Gev 0 0
0.1 1 10
vs (TeV)

Emily Nurse

10°

-1

events / sec for L = 10> cm™s

\/

ATLAS



soft charged particles bend & L AL
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Soft physics
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ATLAS Preliminary

soft charged particles bend
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Soft Physics Measurements
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proton - (anti)proton cross sections
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arXiv:1009.5908
[accepted by EPJC]

[y
(@)
[«

[
o
(82}

\:I Systematic Uncertainties

- NLO pQCD (CTEQ 6.6) x Non-pert. corr.

T

do/dp_ [pb/GeV]
=Y

—
o
w

—_
o
N

—IIIIIH[ T Illllll[ T IIIIIII| T IIIIIIW T IIHIH‘ T TTTT ‘l TTTTTH

—_
o

A EXPERIMENT

Run Number: 166466, Event Number: 78756195

—

Date: 2010-10-08 08:05:57 CEST

S
ATLAS

anti-k| jets, R=0.4

J Ldt=17nb" Ns=7TeV)

IHI[ 1 IHIIII‘ 1 IIHIHl | IIIHII‘ | IIHIH‘

-
— O1 N
LTI TTTT

Data/Theory
o
oL

Emily Nurse ATLAS

14



Jets (searching for new particles!)

Invariant Mass : The mass of a decayed particle can be
reconstructed from the energy/momenta of its decay products
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excited quark production excluded in
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0.7 TeV above Tevatron limits!
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Jet measurements
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W and Z physics

B Anproton cross sections W,Z bosons : mass ~100 times the proton mass
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Discovered at CERN in the early 1980s
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W and Z events
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W and Z physics
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top quark physics

proton - (anti)proton cross sections
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top-antitop candidate

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

‘ electron
7/
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top quark physics
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Summary of proton-proton results

proton - (anti)proton cross sections
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Summary of proton-proton results

proton - (anti)proton cross sections
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What next?

ATLAS

=~ Higgs (my ~ 120 GeV) ?
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Summary of proton-proton results

proton - (anti)proton cross sections
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Higgs in 20112

Need 50 for discovery
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Other search prospects in 2011
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Heavy lon (lead) collisions
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The ATLAS detector has performed exceptionally well!
A total of 15 physics papers and 100 conference notes!
A fantastic year for ATLAS!

A huge thanks to the LHC team for delivering such beautlful
data to the experiments!

—w = e~ ~—

A huge thanks to the collaborating institutes and funding
agencies for support for over 20 years!
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Result details
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Higgs details
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SUSY reach
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