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Current status & pros

Detector & Operation

ATLAS p-p run: April-December 2012

Inner Tracker Calorimeters Muon Spectrometer Magnets

Pixel SCT TRT LAr Tile MDT RPC CSC TGC Solenoid Toroid

99.9 99.1 99.8 5 996 99.6 99.8 100. 99.6 99.8 99.5

All good for physics: 95.5%

Standard Model
EW & QCD

ATLAS Preliminary  m,,, summary - Oct. 2013, L

2011, all jets*
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Top Quark
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Beyond the

Standard Model ?

ATLAS SUSY Searches* - 95% CL Lower Limits
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ATLAS detector

Tile calorimeters

LAr hadronic end-cap and

\ ~ \ W\ forward calorimeters
\ Pixel detector \

\
Toroid magnets \\ LAr electromagnetic calorimeters

Muon chambers Solenoid magnet '| Transition radiation fracker

Semiconductor fracker
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ATLAS detector

Tracker |n|<2.5
B=2T
Si: pixels+strips,
Transition Radiation straws
Precise tracking, vertexing, e/hadron sep.
o/pt ~ 0.05% pt @ 1%

——

Electromagnetic Calorimeter |n|<3.2
Pb/LAr with accordion geometry
L1 trigger, electrons/photons, jets & Eymiss
Energy, position, angle
o/E ~ 10%/E @ 0.7%

Hadronic Calorimeter |n|<4.9

Fe/Tiles scintillator In|<1.7

Cu or W/LAr 1.5<|n|<4.9

L1 trigger, complete jet & Et™Miss
o/E ~ 50%/NE ® 3%

Muon Spectrometer |n|<2.7
Air core toroid & gas chambers
L1 trigger - momentum & position

o/pt < 10% for pr¥<1 TeV
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ATLAS Luminosity & Data Taking

BRAVO and THANK YOU LHC!

I I I I I I I I I

ATLAS Online Luminosity 2012 - 8TeV
2010 pp\Vs=7TeV === PbPb\[S, = 2.76 TeV 23 evts/fb o
= 2011 pp \/s = 7 TeV PbPb \(S,, = 2.76 TeV
— 2012 pp \/S = 8 TeV 2011 - 7TeV o
5 evts/fb u

AL/L = #2.8% (preliminary)
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Total Efficiency: 93.5%

AL/L = £3.4%
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Detector operation: trigger & data quality
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ATLAS Trigger Operations

LHC Fill 2686 May. 31 2012

Starting Luminosity: 6.37 x 10™ cm%s™!

Ending Luminosity: 2.91 x 10™ cmZs™!
|
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31-10h  31-12h  31-14h  31-16t
CEST Time
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4;ATLAS Trigger Operations
" FRun 209183
2FAug. 25 2012
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Bphysics (Delayed)

I MinBias

I Hadron (Delayed) t

Muons
Jet/Tau/Etmiss
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3 Il Egamma

E 05,(M,, = 500 GeV) Linax = 7.2 x 10% cm2s"

Higas

1l A |

0.1 L
Vs (TeV)

Average Stream Rate [kHz]

High Data Quality

Constant attention to
detector operation Pixel SCT TRT LAr Tile  MDT RPC
and performance 99.9 99.1 99.8 99.1 99.6 99.6 99.8 100. 99.6  99.8 99.5

All good for physics: 95.5%

ATLAS p-p run: April-December 2012

Inner Tracker

Calorimeters Muon Spectrometer

CSC  TGC

Magnets

Solenoid  Toroid

A el P A

Luminosity weighted relative detector uptime “aMemgenslas y leliweryTauring 2012 stable beams in pp collisions at
Vs=8 TeV between April 4t and December 6" (in %) — corresponding to 21.3 bt of recorded data.
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Combined performance: Electron Reconstruction

—

Efficiency

Electron identification efficiency
for ET>15GeV vs
vs number of primary vertices

o
©

Selection cuts have been adapted
E; > 15 GeV

to cope with the highest activity in Loose

. LLH -
the event. i lMou?'(sil?epton ATLAS Preliminary
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ATLAS Preliminary

LHC pp Vs =7 TeV

I WHHHI

Standard e

Model

EW & QCD

[ TTT HI[

LHC pp Ys =8 TeV
Theory
* Data(L=58-20fb )
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C. Bini Properties and spectroscopy of b-hadrons with the ATLAS detector
B Physics J. Gunther Study of rare and suppressed processes in B meson decays with ATLAS
T. Okuyama | Mixing and CP violation in the Bs system with ATLAS
J. Donini Single top quark production cross section at LHC in ATLAS
T. Heck Searches for vector-like quarks and ttbar resonances with the ATLAS detector
R. Peters Top quark properties in ATLAS
0. Rosenthal | Top quark pair production cross section at LHC in ATLAS
J. Hejbal Measurements of vector bosons and vector bosons plus jet production....
SM V. Pleskot Recent QCD results from ATLAS
o QQCD D. Tsybichev |Measurement of multi-boson production with the ATLAS detector




Jets and pQCD

EPJC (2013) 73 2509, EPJC (2011) 71 1512, PRD 86 (2012) 014022

ATLAS has recently published the inclusive jet cross section at Vs=2.76 TeV
Bridge with previous results
Ratio 2.76 to 7 TeV with reduced systematics Jets reconstruction:
. : anti-kt algorithm AR=0.4 or 0.6
Comparison to pQCD calculations Noi :
oise suppression
Gluons & light quark pdf

Ingredients to the measurements

Theory relative uncertainty Experimental uncertainties

—&— Pythia 6 AMBT2B CTEQ6L1
Pythia 6 AUET2B LO**
Pythia 6 Perugia 2010

—¥— Pythia 8 4C

—&— Herwig++ 2.5.1 UE7000-2

—— Pythia 6 AUET2B CTEQ6L1

Uncertainty

NLO pQCD (CT10)

\s=2.76 TeV
anti—k1 R=0.6

J Ldt=0.20pb" anti-k R=0.6
ly|<0.3
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\s=2.76 TeV
anti-k, R=0.6

0.8 lyl<0.3

JER —— Unfolding
Others

20 30 40
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Jets and pQCD

EPJC (2013) 73 2509, EPJC (2011) 71 1512, PRD 86 (2012) 014022

1

uncertainties J L dt=0.20pb 0.3<|y|<0.8(x10)
\s=276TeV 0.8<ly|<1.2(x10)
1.2<y|<2.1(x10)
21<|y|<28(x10)
2.8<|y|<3.6(x107)
36<|y|<4.4(x10°)

T T T T T T I T T T
D systematic yl < 0.3 (x 10'%) E 1yl < 0.3 ’: ATLAS

NLO pQCD (CT10)
® non-pert. corr. anti-k, R=0.6

I Ldt=0.20pb™”

Mt \S = 2.76 TV
L anti-k, R =Q

Data with
—e— statistical

uncertainty
C] Systematic

uncerainties
NLO pQCD ®
non-pert. corrections

d°c/dp_dy [pb/GeV]
Ratio wrt NLO pQCD (CT10)

CT10

MSTW 2008

NNPDF 2.1

— ATLAS
10 2x10?

, - et 1 0T HERAPDF 1.5

p [Gev] ) ] ABM 11 NLO
T

NLO pQCD with non-pert. corrections gives a good description of data (AR=0.6).
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Jets and pQCD

20.11.2013

EPJC (2013) 73 2509
EPJC (2011) 71 1512
PRD 86 (2012) 014022

Q%=1.9 GeV?

ATLAS (2013)

\s = 2760 GeV, |y|<0.3

ATLAS (2012)

\s = 7000 GeV, |y|<0.3

CMS (2011)

\s = 7000 GeV, |y|<0.5

CDF (2008)

\s = 1960 GeV, |y|<0.1

) HERAIfit
HERA+ATLAS jets R=0.6 fit
HERA+ATLAS jets 2.76 TeV R=0.6 fit
HERA+ATLAS jets 7 TeV R=0.6 fit

rel. uncert.

o DO (2008)

\s = 1960 GeV, |y|<0.4

v UA2 (1991)

\s = 630 GeV, 11/<0.85

UA2 (1985)

\s = 546 GeV, 11/<0.85

7 UA1 (1985)

\s = 546 GeV, f)|<1.4

Combined NLO pQCD analysis with
Vs=2.76 & 7 TeV ATLAS jets and
HERA 1 data
DGLAP formalism
— Constrain gluon and quark parton density function in proton

1




Jets and pQCD EPJC (2013) 73 2509

EPJC (2011) 71 1512

PRD 86 (2012) 014022
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inclusive jet cross-sections ATLAS (2013)

\s = 2760 GeV, |y|<0.3

ATLAS (2012)

\s = 7000 GeV, |y|<0.3

Q%=1.9 GeV?
C— HERAIfit
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CMS (2011)

\s = 7000 GeV, |y|<0.5

CDF (2008)

\s = 1960 GeV, |y|<0.1

o DO (2008)

\s = 1960 GeV, |y|<0.4

A UA2 (1991)

\s = 630 GeV, 11/<0.85

UA2 (1985)

\s = 546 GeV, 11/<0.85

rel. uncert.

[III'IIIWHIIIIH

Glurbn distribution harder
when including ATLAS data

Combined NLO pQCD analysis with
Vs=2.76 & 7 TeV ATLAS jets and
HERA 1 data

DGLAP formalism .

— Constrain gluon and quark partors fit

20.11.2013




ATLAS-CONF-2013-045

W= production in ass. with charm quar

Phys.Rev.Lett. 109 (2012) 012001

The production of pp—WcX is directly sensitive to the s-quark
distribution in the proton for Q2 ~ mw?2

Select events

DO Kt

with a W= decaying to leptons (e,l)
Reconstruct charm hadrons
Correlation btw W & c-meson charge (OS)

ATLAS Preliminary— limi Data
Ldt=4.6fo" Ldt=4.6fb —843+24+7.2pb

\s=7TeV (2011) \'s =7 TeV (201 Stat
Stat+syst

o
o
o
=
O

e Data
Fit
Signal m CT10
Background A MSTW2008

- ¥ NNPDF2.3
O HERAPDF15
0 epWZ
+ + + A NNPDF2.3coll

17518 1.851.91.95 2 2.05 2.1 2.15 2.2
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Inclusive di-photon cross-section at Vs=7 TeV

JHEP01(2013)086

Isolated photon pair candidate Et'>25 GeV & Et2>22 GeV

Otot=44+324 , pb at V/s=7 TeV
Differential cross-sections to probe QCD

Exploiting isolation one can separate

the three components: vy, y-jet and jet-jet
myy spectrum being understood gives
credit to H—yy discovery.

ATLAS

Data 2011
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200 300 400 500 600 700 800
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Diboso

n production at Vs=7 TeV: ZZO) -+ -I+- ZZ—|+|-vv
¢ ‘ Non SV JHEP03(2013)128

Fundamental test of SM: gauge boson couplings

Select events with
4e, 4, 2e2u
2e or 2u + Eymiss

Anomalous Triple Gauge Coupling ?
Search for resonances

Background to Higgs boson

ATLAS 4 Data

I Ldt=4.64f0" O zz - v
[ ] Background (dd.)
Total Uncertainty

E] Data %WW

_ 1 Z+X ZZIT

I Ldt=4.6 fb B D77 T
\'s=7TeV @ Wy/Wy* g8 Total Uncertainty

ZZ-I'vv

ATLAS 4 Data

I Ldt=4.64f0" O zz - v

Vs= 7 TeV [ ] Background (dd.)
25224 Total Uncertainty

Events /20 GeV
Events / 10 GeV
Events /20 GeV

ZZ - I

=S50 —500 6 40 160 180 200 e
mZ [GeV] p? [GeV] P [GeV]

250 300
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Diboson production at Vs=7 TeV: ZZO)—++- ZZ—|+-vv

) JHEP03(2013)128
Total cross section

oy = 6.7+ 0.7 (stat.) *93 (syst.) £ 0.3 (lumi.) pbERECVA(CIGIDENKO)IN .89 2 pb

0.18

Anomalous triple gauge coupling

e CMS, \s = 7TeV
50fb", A=w

m—— ATLAS, (s = 7TeV
46f", A=o

s ATLAS, s = 7TeV
46t A=3TeV
LEP, \s = 130-209 GeV
0.7fb", A=co
= DO, vs = 1.96TeV
1.0fb", A=1.2TeV

20.11.2013 15
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ATLAS Preliminary

2011, all jets™
CONF-2012-030, L, 205fb"

2011, lepton+jets*”

CONF-2013-046,L, =471b"

2011, dilepton*®

CONF-2013-077,L, =471

Myep SUMMary - Oct. 2013, L =2.05fo™- 4.7 f”
int

———1 1749 * 21 + 3.8

172.31£0.23+0.27+0.67+1.35

173.09+ 0.64 +1.50
(stat.) (JSF) (bJSF) (syst.)

stat. uncertainty

stat. ® JSF @ bJSF uncertainty
total uncertainty

*Preliminary, - Input comb.

16



events/ 5 GeV

Very clean signature
2 opp. sign leptons, Nijets=2, 2 Nptag=2

Background (fake leptons, single top, diboson) < 3%

Template fit based on Mp.iepton
Correct b assignment in 76.6+0.3%

Dominant systematic errors: JES, bJES

LI N R R R [ I B NN B S N NN B R B (L S B B BN 7

Top mass: from dileptons - Vs=7TeV - 4.7 fb"’

ATLAS-CONF-2013-077

* \s=7 TeV data

ATLAS Prelim

inary

400 ----- 3% background o ATLAS Preliminary = m,, summary - Oct. 2013, L = 2.05fb™'- 4.7 fo"

| — bestfit: m,, = 173.09 + 0.64 GeV i

- o 2 n 2011, all jets™

B % 7 CONF-2012-030, L, , = 2.05fb” 1749 + 21 t 38
300 1 1.5t ]

B — - 1 2011, lepton+jets™”

- Ldt=4.7 fb 1 - oot s - - 172.31+£0.23+0.27+ 0.67+1.35
200 — 0T, diepton” et 173.09+0.64 +1,50

B I e JERUSE) (DJSF)  (syst.)

- My, [GeV] 7] Ly

- . it bt )

" ; 3 stat. uncertainty
100 — stat. ® JSF @ bJSF uncertainty

L . Te total uncertainty

L 4 o *Preliminary, * Input comb.

)= et SO N [T e e L] o . ' ' L ' ' ' ! ' '
40 60 80 100 120 140 160 155 160 165 170 175 180 185 190 My [ég\?}
my, [GeV]

miop = 173.09 + 0.64 (stat) + 1.50 (syst) GeV



ATLAG  Run 152409 Comwebletpér%m’ﬁahce b-tagging

ALl el Event 4349994 ,e 49 GeV

LA LNIVILIND

6 b -tagging quality tracks in the jet, ’ ATLAS-CONF-2012-043
p://atlas.ch including one muon

displaced vertex

significant impact
parameters

muon associated

- ATLAS Preliminary
with jet

— MV1
JetFitterCombNN
JetFitterCombNNc
IP3D+SV1

SVo

b-tag is under constant development, e.qg. - rlaton et TV
exploiting the rich b sample from top events.

p’e'>15 GeV, <25

3 04 05 06 07 08 09 1
b-tag is also evolving toward c-tagging ATLAS-CONF-2012-043 D6t efficiency

20.11.2013 18



t-tbar cross-section measurement at Vs=8TeV: e-

ATLAS-CONF-2013-097

eu+btag: pure sample of ttbar events — precise xs measurement

ATLAS Preliminary

ATLAS Preliminary
\5=8 TeV L=20.3 fb'

\s=8 TeV L=20.3 fb'

® Data 2012
[ tt Powheg+PY
mm Wt
[ Z+jets
1 Diboson
Bl Fake lepton

® Data 2012

[ tt Powheg+PY
Wit
[ Z+jets

>
(O]
©)
o
—
-
2
c
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L

Events / 10 GeV

[ Diboson
mm Fake lepton

~ Powheg+PY — Powheg+PY
— MC@NLO+HW — MC@NLO+HW
Alpgen+HW Alpgen+HW

Data/MC

Data/MC

20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
Electron p_[GeV] Mmoo TSN

ATLAS Preliminary 12 8ep 2013
This measurement Vs=8TeV | 4.8% precision

Data 2012.\s = 8 TeV - NNLO+NNLL (top++ 2.0)
’ PDF4LHC m, = 172.5 GeV

. scale uncertainty
Channel & Lumi. scale+PDF uncertainty

stat. uncertainty
total uncertainty

O H(stat) £(syst) +(lumi) £(E__ )

o5 = 237.7 £ 1.7 (stat) + 7.4 (syst) + 7.4 (lumi) + 4.0 (beam energy) pb.

Single lepton 5.8fb" ——a—t—n  241+2+31+9pb

NNLO+NNLL calculation

238+2+7+7+4pb ‘

252.9*133 pb at myop = 172.5 GeV,

20.11.2013



t-tbar differential cross sections ATLAS-CONF-2013-009

Only one isolated lepton (e*,u*)
pr>25 GeV

Niets=4 - pT1iet>25 GeV, at least one b-tag

Etmiss>30 GeV - mtW>35 GeV

ATLAS Preliminary e+jets
\s=7 TeV J Ldt=4.6fb"

e Data
[ 17 (1+jets)
B 17 (dilepton)
B single top
] W+jets
Bl Multijet
(] other

Events / GeV

T 50 100 150 200 250 300
TS [GeV]

Data/Prediction

20.11.2013

Four variables ptt, mu, pTt, yit
Compare data vs
MC
NLO, NLO+NNLL QCD predictions
QCD predictions & PDFs

Result here: ptt

Data
® ALPGEN+HERWIG
= MC@NLO+HERWIG
4 POWHEG+HERWIG
ATLAS Preliminary
J L dt=4.6fb’

\s=7TeV

500 600 700 800
p‘T [GeV]

Most MC harder than data

20



Wt cross-section at Vs=8 TeV-20fb-1 ATLAS-CONF2013-100

only +Et™Mss + [1-jet 1-tagged or
2 jets =1-tagged]
Multivariate approach for cross section measurement
One BDT discriminant per jet bin
Most powerful variables: >priet, prlepton Eqmiss

Dominated by systematic uncertainties (20 vs 7%)
Theory: ISR/FSR, Wt and tt generators & PS
Experiment; Et™'ss, b-tag & JES

27.2+2 .8(stat)x5.4(syst) pb (mip=172.5 GeV)

ATLAS Preliminary 12 Sep 2013
single top-quark production t-channel

—
. NLO+NNLL at m = 172.5 GeV

MSTW2008 NNLO PDF
T stat. uncertainty

s-channel

Et-channel 1.04 fb' pLa 717 2012) 330
Bt-channel 5.8 fb™ ATLAS-CONF-2012-132

BWt 2.05 fb ! pLs 716 (2012) 142
Wt 20.3 fb ! ATLAS-CONF-2013-100
v s-chanpel 95% C.L. limit 0.7 fo™" ATLAs-CONF-2011-118

8 9 10 11 12 13 14
20.11.2013 \s [TeV]
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ATLAS Preliminary
\s = 8TeV<JLdt =203 fb"
en 1-jet 1-tag

0k
40

ATLAS Preliminary

\s = 8TeV, JLdt =203’
eu 1-jet 1-tag

05 04 03 02 -01

—- Data
I Wt
0
[ Diboson
[ Z(zr) + jets
[ Fake lepton
Uncertainty

180 200
EM* [GeV]

-e- Data - background
Wi
7, Background uncertainty

0.1 0.2 03 04 05
BDT Response
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ATLAS Preliminary

=]

35 pb’’
, LHC pp ¥Ys =7 TeV

35 pb’ | Theory
Data (L=0.035-461fb )

[ HHII]

1 II'IHI

LHC pp Vs =8 TeV

= Theory
= 5.8 fb” * Data(L=58-20fb )
L - 1
= 58fb
— 1.0 fb’ F —4—
— - N
- 1.0 b’ - 13 fb”
4.6 b .
L = = 1
. 20 fb"
- 4.6 fb .
= 21fb" _xT —=
= 4.6 fb"

w |z L ® | t Cww owz Towt T zz




Standard Model Measurements

Measuring SM processes is the foundation for any new physics search.

Electroweak production cross sections from ~100 nb down to ~10 pb
(H—yy cross section ~0.05 pb)

Jet production up to Evet ~1.5 TeV and compared data to the latest QCD
calculations

Top mass, total and differential cross-sections, single top processes

Next steps

20.11.2013

Improve precision and reach on v, jet, VB pt, VB + light and heavy quark
jets

Measure observables sensitive to VBF and VBS

Multi boson production with increased measurement precision

Measure the W mass with a few MeV precision

Improve the top mass measurement down to <1 GeV

23



ATLAS —Data

H—ZZ" — 4l Py
A —J =0

\s=7TeV [Ldt=461b

\s=8TeV [Ldt=20.7fb"
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E. Monnier Summary of LHC Higgs results (ATLAS & CMS)

A. Baroncelli Searches for Rare decays of the Higgs boson with the ATLAS detector

F U. Bernlochner | Combined Measurements of the Mass and Coupling Properties of the Higgs boson ...

Higgs R. Di Nardo Individual and Combined Measurements of the Spin and Parity Properties of the Higgs
K. Hanagaki Search for the Higgs boson in fermionic channels using the ATLAS detector
A. Kotwal Beyond-?the-?Standard Model Higgs Physics using the ATLAS Experiment
A. Palma Measurement of Properties of the Higgs boson in bosonic decay channels ..... o4

20.11.2013




Higgs boson discovered in 2012  Phys. Lett. B 716 (2012) 1-29

ATLAS 2011 + 2012 Data
|Ldt~46-48f" \s=7TeV |Ldt~58-59fb"1s=8TeV
= ---Expected Combined ---Expected H — ZZ* — Il --- Expected H— bb

— Observed Combined — Observed H— ZZ* — llll —— Observed H — bb
-- - Expected H — vy - - - Expected H - WW* = Iviv Expected H — 1t
—— Observed H — vy —— Observed H - WW* = Ivlv Observed H — 11t

—

110 115 120 125 130 135 140 145 150
my [GeV]

The 2013 Nobel prize for physics was awarded to
Francois Englert and Peter Higgs: Congratulations!

20.11.2013 25



Higgs Boson: a reminder

LHC Higgs Xsec WG: https://twiki.cern.ch/twiki/bin/view/LHCPhysics/CrossSections

Br(H2WW) : 22% Br(H->bb) : 57%
Br(H=>2ZZ): 2.8% Br(H2>tt) : 6.2%
Br(H=2>vyy): 0.23%

e Data2011+2012
[ SM Higgs Boson
m,=124.3 GeV (fit)
[] Background Z, 2Z*
I Background Z+jets, tt
4 Syst.Unc.

Data 2011+2012
SM Higgs boson m =126.8 GeV (fit)

Bkg (4th order polynomial)

Events/5 GeV

>
[9)
O
[V
-~
2
C
0
>
w

Hoyy

\s=7TeV |Ldt=481b"

\s=8TeV Jde =207 1"

Events - Fitted bkg

ATLAS - Data 2011+2012
\s=7TeV | Ldt=46fb" % Total sig.+bkg.
\s=8TeV [ Ldt=207b" Il SM Higgs boson
m, =125 GeV

H->WW*slviv + 0/1 jets ] ww

[

[ other vv

[ single Top

[ Weiets

o zr

arXiv:1307.1427

Events / 10 GeV

-@- Bkg. subtracted data
D SM Higgs boson m = 125 Ge

60 80 100 120 140 160 180 200 220 240 260
m- [GeV]
20.11.2013 .

ATLAS

H—ZZ*—4l
\s=7TeV [Ldt=4.61b"
\s=8TeV [Ldt=20.7fb"
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https://twiki.cern.ch/twiki/bin/view/LHCPhysics/CrossSections
https://twiki.cern.ch/twiki/bin/view/LHCPhysics/CrossSections

ATLAS Prelim. |==ofsta)  Totg| uncertainty

pp—PW/Z + H—Db arLas-conr2013.070  [NEEES e Eloonp

VH(bb), 7 TeV

VH, Olepton M =-2.7%2
VH, 1 lepton U=

Categories in Niegptons, jets, jets tagged as b, prV
O-lepton+2 b-tag jets+Etmiss>120GeV
1-lepton+2 b-tag jets+Etmiss>25GeV+mtW<120 GeV

2-leptons+2b-tag jets+EtMiss<60GeV+83<mi<99 Ge

VH, 1 lepton
VH, 2 leptons [t =-0.4 , +

MHob=0.2+0.5(stat)+0.4(syst) oo faarn

\s=8TeV [Ldt=20.3 fb" Signal strength [u]

- imi -@- Dat.
ATLAS Ffrehmmary o Vrknb) (best fit)
\s=7TeV [Ldt=4.71b" Mvz
J V74 Uncertainty
\s=8TeV [Ldt=20.31b" VH(bb) (1=1.0)
0+1+2 lep., 2+3 jets, 2 tags

(o2}
o
o

Analysis procedure validated by measuring
diboson production pp—W/Z +Z—b-bar

(&)
o
o

AN
o
(=)

30

Hdiboson=0.9%0.2

Events after subtraction

M=Nmeasured/Nsm is the signal strength

20.11.2013


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-079
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-079

Boson — Higgs boson

Spin arxiv:1307.1432

0.25- ATLAS

H—ZZ" -4l
1s=7TeV [Ldt=4.61fb"
\s=8TeV [Ldt=20.7fb"

H— 77" — 4@ H— WW*— vty

Data favour JP=0*

JP=0- rejected at 97.8%CL with 4l alone

JP=1% rejected at 99.7% CL with 41 & WW

JP=2* rejected at 99.9% with these three channels
(limit uses minimal graviton-inspired model 2*m)

O
N

o
-
$)]

Normalised to unity

i
|
|
|
|
|
|
|
|

TN
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Combined performance: Photon Conversion

FraCt|0n Of phOton Candldates —e— Unconverted photons ATLAS Preliminary

.o Converted photons Data 2012, \'s =8 TeV

—a— Single track conversions R
g : Ldt=331b"
—— Double track conversions

Et>30GeV
EM calorimeter & tracking
acceptances

0000000000000
-
.o.,.o...o..o..O“O..O.A_O,.ouo'.O..O..Q..Q..QA.O..O..O“OA.O..o.AO.'O'

A A=A

Fraction of photon candidates

Unconverted vs Converted photons -
fractions: stable vs the number of : R
interactions per bunch-crossing.

—A——A——A=—A——A—,

15 20 25 30 35
Photon detection efﬁCiency constant Average interactions per bunch crossing

NI e P e o gt P
S e E
%’ ».’:':’-A ﬁ-‘ -~ = .’ ~

cted vertices Fmraes
O ARSI SSEUSES :




Combined performance: Photon efficiency

t§
L
J. Ldt=20.7fb",{s=8TeV

i Convertedy, 0.6 <|n| <1.37

e Z- lly data 2012

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
E! [GeV]

20.11.2013

Improved measurement of
photon identification efficiency

Reduced uncertainty on event yield
from y efficiency

— from 5.3%(ATLAS-CONF-2012-168)
to 2.4%(ATLAS-CONF-2013-012)

Reduced uncertainty on the
measurement of y

30



Higgs boson couplings & signal strength amiv:1307.1427

Evidence for VBF production ATLAS —o6ta  Total uncertainty

) — o(sys)
my=1265GeV | O tioonp
+0.23 arXiv;:1307.1427

H— 022 —
184 017 : -

+0.33 |- 0.13 : :

W= 1.55 0.17 : i
0.28 | 0.12 | (-

+035|  arXivi1307.1427

H—- ZZ* - 4] gzj

+0.40 |- 0.13

u=1.43 0.7 :

0.35|-0.10 [ |

+0.20 arX1v§1307.1427
H— WW* - e

0.19

n
=1
Nl

14
\s=7TeV [Ldt=4.6-48fb"

12 \s=8TeV |Ldt=20.7b"

10

m, = 125.5 GeV

8
— Combined H—yy, ZZ*, WW*
----SM expected

lllllllllllllllllllllllllll
I|III|II|II‘I|III|III|IIIIII

Combined
HVBF/ “ggFmH H—>YY, 2Z*, WW*

w=1.337%

0.18

w A : ATLAS-CONF-2013-079
’ . Z
Preliminary
+0.7
u=0.2
0.6 |<0.1

H- 1t (8TeV: 13 fb™) : AS-CONF-2012-160
Preliminary :
+0.7

uw=0.7

-0.6

|

s=7TeV [Lat-4648' 0.5 0 05 1 15 2

@ATLAS \s=8TeV [Ldt = 13-20.7 1t Signal strength (u)
1 EXPERIMENT

Run Number: 204769, Event Number: 24947130

Date: 2012-06-10 08:17:12 UTC




ATLAS

EXPERIMENT
S?arCh for ttH Run Number: 206971, Event Number: 40173184
with H—vyy Date: 2012-07-14 23:57:00 CEST

One candidate
myy=126.6 GeV
S/B~0.45 in 120-130 GeV

20.11.2013



Recent Higgs boson measurements in ATLAS

H— vy differential cross sections fully corrected to fiducial acceptance

ATLAS-CONF-2013-072

I[lI|IIII|II|I|II|[|IIII|I|IIII|I|]IIIIIII]I]IIII

ATLAS Preliminary —+- data syst. unc.
H—yy, \s=8TeV NN gg—H NLO+PS (PowHec+Pv8) + XH

NN
NN

[ | |
ATLAS Preliminary —4- data syst. unc.

A gg—H NLO+PS (Powrec+Pv8) + XH

INNNN

T

lllllll

77 gg—sH+1j NLO+PS (MinLo HJ+PY8) + XH

A
Wiz

==+ XH = VBF + VH + tiH

A
7

I L dt = 20.3 fb™ 77, gg—H+1j NLO+PS (MLo HJ+PY8) + XH

==+ XH = VBF + VH + tiH

H-yy, \s=8TeV

IL dt=20.3 fb

QT T T T [T [T T[T [ rrr[r7

777 P

llllllllllllllllllllllll

pde Lo by by s Lo a b a by vy

T T T IR

i B B 0 0 0 o ol e = e

IIIIIIIIIIIIIIIII[lIII]IIIIII]IIIIIIId

Ratio to POWHEG
Ratio to POWHEG

CLLLLLLLLLLLLLLLLLLL

I

I[]ll]l]lll[llllll

>3 0 0.1

Particle level N Particle level |cos(6*)|

Preparing for Run |l
20.11.2013




The Higgs boson at the end of Run Il (100 evts/fb)

H production cross-section Vs=8 TeV & 14 Te

xs [pb] 8Tev | 14TeV | Ratio :

gluon-gluon p.y) 50 2.5 %

ttH 0.13 0.6 ~4 3
HW+HZ 1.1 2.4 ~2
VBF 1.6 4.2 2.5

Four times more integrated luminosity
— ~4000 vy, ~100 ZZ, ~10 ttbar-H events

Up to twice more pile-up

250 300
M, [GeV]

Precision on my: ~ 300 MeV (today ~800 MeV)

Coupling measurements
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Beyond the SM ?

ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Ppreliminary

229) o Vi=7,8TeV

Model ey Jets ET™ [raym) Mass limit Reference
T

Inclusive Searches

3™ gen
& mod.

110RETGE
130220

3 gen. squarks
direct production

EW

direct

Long-ved
particles

1 .52
o [Leza Ty vew nzor e
Lo vl 11l

10" 10°
Vis7Tev VisBTeV Vis8TeV
partial

Mass scale [TeV] ful data data  full data
A Benitez Garcia

D. Guest
L. Morva
A. Tudorache

S. W|II|ams Searches for electroweak production of supersymmetric neutralinos, charginos and sleptons.....

Q C. Endner Searches for heavy resonances with the ATLAS detector

S P. McKee Searches for dark matter and extra dimensions with the ATLAS detector

Mass scale [TeV]

T Varo| Searches for new phenomea in events with multiple leptons with the ATLAS

T Heck Searches for vector-like quarks and ttbar resonances with the ATLAS detector




Searches for SUSY

24 results with 20fb-1
6 CONF - 1 paper
6 CONF - 1 paper
Electroweak SUSY (charginos, neutralinos, sleptons) 5 CONF
R-parity Violating scenarios & long-lived particles 5 CONF - 2 papers

O,[pbl: pp — SUSY

VS =8 TeV

Searches in scenarios
motivated by naturalness

600 800 1000 1200 1400 1600
m, ... [GeV]
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ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

Status: SUSY 2013 JLdt=(46-229) 6" 5=7,8TeV
Model ety Jets ET™ [ram) Mass limit Reference
MSUGRA/CMSSM 0 26ms  Yes 203 ATLAS CONF 2013047
MSUGRA/CMSSM Tepy IGpis Yes 203 ATLAS CONF 2013082

MSUGRACMSSM 0o T0ets Vs 203 13081841
33, Gt} 0 26 ts  Yes 203 0 GeV ATLAS-CONF- 2013047
ik 3...@.'; 0 2605 Yes 203 10 Gev ATUAS-CONF 2013047
22, B—at; —~qaW* i} fep 38@s  Yes 203 T1<200GaV, miE )0 smiiTiemizl) | ATUAS CONF 2013062
&8, B—0ltt/tviw)i; 2op O3 - 203 T1=0GeV ATLAS CONF 2013 089
GMSS (7 NLSP) 2ep 24pots Vs 47 1208 4658
GMS8 (7 NLSP) 127 O2jets Vs 207 ATLAS CONF 2013026
GGM (bno NLSP) 2y . Yes 40 1550 GaV 12060.00%
GGM (wino NLSP) leps+y - Yes 48 1540 GaV ATLAS CONF-2012-144
GGM (hggeno tind NLSP) Y 16 Yes 48 115220 GaV 1291.1167
GGOM (higgeno NLSP) 2eplZ) OJpts Ves 58 >200 GeV ATLAS CONF 2012152
Gravitno LSP 0 mono-jet Yes 105 15104 o ATLAS CONF 2012147
g..u;g 0 36 Y 201 1800 GaV ATLAS CONF 2013081
PRl 0 TH0jets Vs 203 | <350 GaV 13081841
t-«!?é Oten b Yes 200 1400 GaV ATLAS-CONF-2013-061
F—bil; Oten b Yes 200 114300 Gav ATUAS-CONF-2013-061
ﬁ&. &,.. 0 26 Yes 200 |6, 190620 GeV 1120 Gav 1208.2631
b L,.. 2epIS8) 030 Yes 207 |b 275430 GeV T2 i) ATUAS-CONF- 2013007
MNW- }...u, 120.p 126 Yes 47 | 11o0ETaa T Iess GV 1208.4308, 1200 2102
Tf(hghe). 2ep O2ts Vs 203 |hL 130220 eV 11 =Ty (W50 GV, m(d ye<mif]) | ATLAS CONF 2013048
B By (medum), t,-;s‘ 2ep  2pts Ve 203 | | 555GV 10 GV ATLAS CONF 2013085
Ty &y (medium), Ty = [ 26 Yes 200 |& 150500 GeV <200 GV, T ) (TS o8 G 1208.2631
B (heavy), By—eiy fep 16 Yes 207 |§ - 200610 GeV 10 GV ATLAS-CONF-2013-097
i (heavy), f—ei; 0 26 Yes 205 |W 320660 GeV TIe0 Gav ATUAS-CONF-2013-024
h Byecky 0 monjevciagves 203 i 90200 GeV i <5 G ATUAS CONF 2013088
unuuousa) Zepl) 16 Vs 207 R s000ev 117450 GaV ATLAS CONF 2013026
hh h-h+2Z Jeuld) 16 Y 207 |G 271520 GeV Jor(i7 o180 GoV ATLAS CONF 2013025
U slon, et} 2en 0 Yes 203 |7 110 GaV ATLAS CONF 2013.049
"l k. i -Jv(ﬁ) 2en 0 Yes 203 |8 o0 GaV. (7. 7m0 SMET ] Jorm(i 1) ATLAS CONF 2013049
2r - vs 207 |& 10 GaY, m(E, Pyed Smii | pormy » ATLAS CONF-2013-028
i -J' m») i () Jep 0 Yes 207 TieenE | T30, i, el Sy ATLAS CONF 2013005
‘6 Jep 0 Yes 207 3 G 0, mm ATLAS CONF 2013035
i.i‘-w nia Tep 26 Yes 203 30 MU0, sloptons decoupled | ATLAS CONF 2013003
Dwect ©; k7 prod. wmi. Mn Tt Yes 203 T s} 160 Mo r{f] )02 e ATLAS CONF 2013088
Stable, siopped R 1 Sets Vs 229 11=100 GeV. 10 ps<r{@)<1000 s ATLAS CONF 2013087
?nn t"-m pﬁr(c ) 1 zu . - 159 0 ATLAS CONF 2013058
1—yC. - Yes 47 P(if)<2ns 12046310
a.x.-.wm tp.dnam - - 203 <er< 186 mwn BT, mT 108 Gev | ATLAS-CONF-2013092
LFV pprsi, 4 X Fpve 4 2ep - - 46 050, 400 06 12929272
LFVpp—t, + X ¥, —elu)+7v lep+r - - 46 020, Ay 11109+0 06 12121272
Biinear RPY CMSSM Top T Yes 47 h €Tigr<! mn ATLAS CONF 2012140
TRy~ WEL Feet, i, e . Yes 207 T1>300 GV, 433450 ATLAS CONF 2013.03¢
Ay By 0y Wi E—rri, 0rf, J€per . Yes 207 1180 GaV, >0 ATLAS CONF 2013-006
] ] 6Tts - 203 £)=BR BB )% ATLAS CONF-2013-091
2—hit, —bs 2e4(58) 030 Yes 207 ATLAS CONF-2013-007
Scalar ghuon par, sglion—qd 0 4 ots - 46 it bom 1190.2660 1290.4026
Scalar ghaon par, sgion—tf  2e, r S8 1 o Yes 143 ATLAS CONF 2013051
WIMP ntecacton (D5, Dieac i) Yes 105 |80 GaV, kerst of<887 Ge'v tr DS ATLAS CONF 2012147

N 10 Mass scale 1oV

*Only a sefection of the available mass Mmits on new states or phanomena is shown. All s quoled are observed minus 1o theoretical signal cross section uncertainty.




Gluino-mediated stop—top

g9 production, g— tT:/j?, m(@) >>m(g), Vs =8 TeV Lepton & Photon 2013
T T[T T[T T[T T I T[T T T T[T I T T[T T T[T T T [ TTTT[TTT]
— ATLAS 95% CL limits. o{;]‘égr\; not included. —
— o - = Expected 0-lepton, 7 - = 10 jets L =203t -
Preliminary = Observed ATLAS-CONF-2013-054 "

Expected 0-1 lepton, = 3 b-jets L =20.1f07] _
Observed ATLAS-CONF-2013-061 "

Expected  3.jeptons, = 4 jets L =128 |
Observed ATLAS-CONF-2012-151 " m

Expected 2-SS-leptons, 0 - = 3 b-jets [L =207
Observed ATLAS-CONF-2013-007 int

ATLAS-CONF-2013-061
Further increased sensitivity from
channel: 3b + 1L + E,™Miss

Excluding

Mgyuino < ~1.4 TeV for
_||||||11||1||||1||||||1||||1|||l\|||||||111|||||||1_ mXO <~4OOGeV
1

600 700 800 900 1000 1100 1200 1300 1400 1500 1600
my [GeV]
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http://cds.cern.ch/record/1557778
http://cds.cern.ch/record/1557778

Combined performance: Jets Energy & Er™miss

20.11.2013

ATLAS Simulation Preliminary

Pythia Dijet\s=8 TeV —e— uncorrected

anti-k, LCW R=0.6 —m— f({w), va) correction
20 <p[** < 30 GeV —a— pxA correction

nl<2.4

10

[GeV]

y

E™*° Resolution

miss
X 3

E

15 20 25 30 35 40
(W

ATLAS Preliminary
Data 2012 before pile-up suppression
MC before pile-up suppression
Data 2012 pile-up suppression STVF

o
..555%
L
MC pile-up suppression STVF .QGQOQ’

J.Ldt:20 b

400 600 800 1000 1200
X E; (event) before pile-up suppression [GeV]

Pile-up treatment

Measuring ambiant energy in the events

jet energy and Et™ss resolutions improved

ATLAS-CONF-2013-012
ATLAS-CONF-2013-082
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Direct stop searches . | Excludes in several scenarios
| m,,, <~600 GeV for

stop

Mo < ~250 GeV

Region at low Am: 1

charm tagging brings improved sensitivity

Ermiss > 410 GeV

Nijets = 1 piet> 270 GeV - lepton veto

Niets 2 3 ijet > 30 GeV

b-veto for 2nd & 31 jet

c-tag for 4™ jet ATLAS-CONF-2013-068

2
2

—

 production, t— ¥, /1> Wb ¥, /- ¢ %, Status: SUSY 201
I

| | I I | I T T I LI I | I L I T 171 I

1

ATLAS Preliminary L, =20-21fb"\s=8TeV L, =4.7fb"1s=7 TeV

= OLAE‘—> t 20 OL CONF-2013-024 0L [1208.1447)
- ”-{1*’ t% 1L CONF-2013-037 1L [1208.2590)
2Lty 2L CONF-2013-065 2L [1209.4186)
EEoLt->Wb 7? . 2L CONF-2013-048
== OL mono-jet/c-tag,t,— ¢ Z(‘) 0L mono-jet/ctag CONF-2013-068
CDF 2.6 fb" [1203.4171)

ATLAS Preliminary —e— Data 2012
[Ldt=203 1", \s =8 TeV W) et
I tt (+X) + single top
B Z( > vv) +jets
Z( =11 +jets
dibosons
multijets

—— Observed limits ===- Expected limits
All limits at 95% CL

IIIII| T TTTTTH

>
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~
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L
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200 300 400 500 700 800+~ 900 1000
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Data / SM
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new channel:
20.11.2013




m Z? [GeV]
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ATLAS Preliminary Lint =20.3-20.7 fo", {s=8 TeV Status: SUSY 2013

0 .~ .
,vial /v, 3e/l, atLas-conF-2013-035 = === Expected limits

B .Y, ~ ..
=X X, vial/V, 2e/, atLas-conF-2013-049 — Qbserved limits
2T, ATLAS-CONF-2013-028
2T, ATLAS-CONF-2013-028

~+-0 .
=Y A, via WZ, 3e/|L, ATLAS-CONF-2013-035

+-0 . Ry
, via Wh, e/ubb, atLAs-conF-2013-093 >

=m 5{2) [GeV]

ATLAS F’rel|m|nary+ Data \s=8TeV
75454 SM Total

—]
J.L dt ~20.3 fb [ ts‘lngle top
0 W+jets
B Z+jets
SRA tt+W/z
3 ww/wz/zz
N WH

Events

IIIIIIIIlIIIlIII

II|IJI

i ,m_=130,0 GeV-
m4 m’ =225, 0 GeV
ol

)
TTT I TTT I TTT | TTT | TTT | TTT I TTT | TTT | TTT I TTT
3

II|\II|\II|III|I

———t s T e e e A A

Data/SM
RN
N

0y 50 60 T80 200 250 300 850 400

m,, [GeV]
h(bb) + 1L + E,miss

sensitive to x*,x°%—=W=* h x°%x%

ATLAS-CONF-2013-093

SM Higgs in decay chain:
first time at LHC

Sensitivity to chargino & neutralino decay to sleptons, W, Z and Higgs bosons

20.11.2013



https://cds.cern.ch/record/1595756
https://cds.cern.ch/record/1595756

Search for exotics phenomena (not SUSY)
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults

20112013 Very beautiful events detected, no signal Beyond the Standard Model 4


https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
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Search for new phenomena in multi-lepton events

ATLAS-CONF-2013-070

Multi-leptons: rare at hadron colliders
At least 3 leptons: (ee,uu, e, ue) x (e,H4,T)
SM background ZZ,WZ, DY

No excess —
cross-section limits on 94 signal regions

Wide range of models tested

ATLAS Preliminary \s=8 TeV « Observed

p — Expected
[Ldt=2031b Exp + 16

H®™ < 100 GeV Exp £ 20

——.————t
=
2e/u+21t  :on-Z
had

2e/u+21t  :off-Z
had

Inclusive =200 >300 Inclusive >100 >200 >300

Emiss GeV Emiss GeV
20.11.2013 1 (CeV] 1 (o]

>
©
0]
o
q
Ny
2
c
[
>
aN]

Data/Bkg

>3 e/u
off-Z

ATLAS Preliminary
\s=8 TeV
[Ldt=203 1"

—e— 2012 Data
VV(V)
[] Reducible
O t+V(V)
Syst. Unc.
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Dark Matter search

Search for Weak Interacting Massive Particle: pp—yy+X

Need to trigger on the events

X being a jet, y, W or Z produced in Initital State Radiation
Recently ATLAS has presented a search for WIMPS where
a W or Z decays to jets with 20.3 evts/fb at Vs=8 TeV

Larger rate than when W/Z — leptons

Search for events with a large jet and Etmiss

Jet substructure techniques used to select hadronically
decaying W/Z

Dominant source of background is events with Z—vv

ATLAS 20315" \s=8Tev ~ * Dala
miss Z(vv)+jet
SR: E; ™ > 350 GeV

160~ ATLAS 20.3fb" \s=8Tev  —* Data
Top
W(e/u/t)+jet
7/ uncertainty

W/Z(e/u/t)+jet
Top

[ Diboson arXiv:1309.4017

/////, uncertainty

>
©
(0]
o
S~
§2}
c
o
>
L

Events /10 GeV

— D5(u=d) x100

/_] D5(u=-d) x1 Submitted to PRL

20.11.2013
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Dark Matter search: mono-W ATLAS-CONF-2013-073
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ATLAS 20.3fb" \s=8TeV D9:obs 20.3 b is=8Te\V|
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ATLAS Exotics Searches"” -9

% CL Lower Limits (Status: May 2013)
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ATLAS is preparing Run Il

Fourth layer for pixel detector:
improve light quark rejection to b-quark
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BSM at LHC Run Il

Add the reference

[James Stirling, Cavendish Laboratory, Cambridge University]
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Conclusions & outlook

The Large Hadron Collider of CERN has
operated beautifully during these three
fantastic years 2010-2012, producing

JL.dt~30 evts/fb of proton-proton collisions at
Vs=7 & 8 TeV.

The ATLAS collaboration has collected
JL.dt~25 evts/fb of pp data and published
~270 physics results.

ATLAS (with CMS) has discovered a Higgs
boson with my~125 GeV and measured some
of its parameters.

YET, NO PROCESS BEYOND the SM has
been observed.

LHC will resume operation beginning of 2015
with Vs>13 TeV.

ATLAS is ready to detect and discover any new
phenomena.

20.11.2013

Sheldon Lee Glashow

The serpent representing the
interconnection between
particle physics
and
cosmology
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Most recent search for long lived particles
ATLAS-CONF-2013-092

muon + displaced vertex

expected background: 0.02 £ 0.02 event
0 event

observed in data:
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Figure 1: A sample parton-level event (generated with Herwig [8]), together with many random
soft “ghosts”, clustered with four different jets algorithms, illustrating the “active” catchment areas
of the resulting hard jets. For k; and Cam/Aachen the detailed shapes are in part determined by
the specific set of ghosts used, and change when the ghosts are modified.
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Anti-kt algorithm

M. Cacciari, G.P. Salam & G. Soyez

MI.JHEP04(2008)063

20.11.2013

2

o o AZ
dij = min(k;7, k.7) R,tj : (1.1a)

dip = k.7, (1.1b)

where A?j = (yi — yj)2 + (i — ¢j)2 and ki, y; and ¢; are respectively the transverse
momentum, rapidity and azimuth of particle <. In addition to the usual radius parameter R,
we have added a parameter p to govern the relative power of the energy versus geometrical
(A;j;) scales.
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Differential cross section vs ¢n*
Phys. Lett. B 720 (2013) 32-51

Pioneered by the DO collaboration at Tevatron
Phys. Rev. 106 (2011) 122001 arXiv:1010.0262

ATLAS
J.Ldt=4.6 fbo
Use ¢n* to probe modelling of pr - « e'e Data 2011

of Z boson in MC o uu Data 2011
— RESBOS

precise measurement of Mw

Higgs boson studies e

|I’|t| <24
pi > 20 GeV

66 GeV <m,, <116 GeV

High precision measurement
Systematic errors 01.-0.3%
Statistical error 0.3%

Data / RESBOS
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ATLAS detector status

Tracker |n|<2.5

B=2T
Si: pixels+strips, 44m
Transition Radiation straws s i e
Precise tracking, vertexing, e/hadron sep. » :
ol/pt ~ 0.05% pt @ 1% o
| , Number of Channels | Approximate Operational Fraction
Electromagnetic Calorimeter |n|<3.2  Pixels AL 95.0%
Pb/LAr with accordion geometry SCT Silicon Strips 6.3 M 99.3%
L1 trigger, eleCtronS/phOtonS’ jets & Emss TRT Transition Radiation Tracker 350 k 97.5%
Energy, position, angle ‘
G/E ~ 10%/NE @ 0.7% LAr EM Calorimeter 170 k 99.9%
' . - T Tile calorimeter 9800 98.3%
Hadronic Calorimeter |n|<4.9
Fe/Tiles scintillator In|<1.7 Hadronic endcap LAr calorimeter 5600 99.6%
Cu or W/LAr 1.5<|n|<4.9  Forward LAr calorimeter 3500 99.8%
L1 trigger, complete jet & Et™Miss .
’ LVL1 Calo trigger 7160 100%
G/E ~ 50%/E @ 3% % ’
\ — — LVL1 Muon RPC trigger 370 k 100%
Muon Spectrometer |n|<2.7 LVL1 Muon TGC trigger 320 k 100%
Air core toroid & gas chambers MDT Muon Drift Tubes 350 k 99.7%
L1 trigger - momentum & position _
CSC Cathode Strip Chambers 31k 96.0%
o/pt < 10% for pt’<1 TeV RPC Barrel Muon Chambers 370 k 97.1%
K ‘ _\_‘ /' / TGC Endcap Muon Chambers 320 k 98.2%
s \ i | \ \
\// Toroid magnets / | \\ LAr electromagnetic calorimeters
4 /
Muon chambers Solenoid magnet || Transition radiation fracker

Semiconductor fracker
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