


Outline

s ATLAS and the LHC in 2011

* Detector monitoring and performance activities

— Data Quality and detector operations
— Muon Spectrometer
— Hadronic calibration

* Physics analysis @ MPP

— Standard Model physics (including top quark)
— SM and MSSM Higgs searches
— Supersymmetry

* High luminosity upgrade activities
— Pixel tracker, hadronic endcap and muon spectrometer

* Summary and conclusions



ATLAS

* Multi-purpose 4n detector design

— For jets, b-jets electrons, photons, muons, tau lef)tons and missing
E; (MET) from proton-proton and heavy ion collisions

Electromagnetic
and hadronic
calorimeters

Inner detector
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MPP in ATLAS

Hadronic
endcap
calorimete
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The LHC in 2011
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The ATLAS MPP group

H Abramovitz, T Barillari, S Bethke, B Bittner, ] Bronner, D Capriotti,

G Compostella, G Cortiana, ] Dubbert, M Flowerdew, C delle Fratte,

P Giovannini, M Goblirsch-Kolb, P Haefner, A Jantsch, A Kiryunin, S Kluth,
O Kortner, S Kortner, S Kotov, H Kroha, J v. Loeben, A Manfredini,

A Macchiolo, S Menke, H-G Moser, M Nagel, R Nisius, H Oberlack,

G Pospelov, C Pahl, I Potrap, R Richter, R Sandstrom, D Salihagic, PP Schacht,
H v. d. Schmitt, P Schwegler, R Seuster, S Stern, S Stonjek, M Vanadia, P

Weigell, D Zanzi, V Zhuravlov
Staff/postdocs, students

... plus a huge thanks to the MPP technical department!

Coordinating roles in 2011:
Speakers’ Committee chair: Hubert Kroha
Computing coordinator: Hans von der Schmitt
Higgs working group convenor: Sandra Kortner
Muon combined performance WG convenor: Oliver Kortner

Reconstruction coordinator: Rolf Seuster — Software coordinator in 2012
SCT data quality coordinator and Run manager: Petra Haefner
Top quark mass subgroup convenor: Giorgio Cortiana
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foé‘oe&' . .
wiwee  Data Quality and detector operations

\};I\\la“% Data Quality describes how well the detector is working, assessed
online and offline

— Originally green / red subdetector flags
— Now we use defect monitoring for additional flexibility

* All detectors operating well, with high efficiency

— Thanks in part to years of design, construction and commissioning efforts,
not least by workers at MPP

Inner Tracking

Detectors Calorimeters Muon Detectors Magnets

. LAr LAr LAr . . .
Pixel SCT TRT EM  HAD FWD Tile MDT RPC CSC TGC Solenoid Toroid

99.8 (9/9‘6> 99.2 975 <99.2’99.5 99.2 699 98.8 994 991 99.8 99.3

Luminosity weighted relative detector uptime and good quality data delivery during 2011 stable beams in pp collisions at Vs=7 TeV between
March 13* and October 30% (in %), after the summer 2011 reprocessing campaign
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Computing

Qﬁe"? “Tier 0 (CERN): prompt and post-calibration data reconstruction
* Results distributed to Tier 1 and Tier 2 sites
— Re-reconstruction with new software releases/ calibrations; physics analysis

* The Grid has ~ 80k CPU cores and ~20 PB storage

Running jobs
214 Days from Week 13 of 2011 to Week 44 of 2011
T T T T

120,000 f=

100,000 |=

80,000 f=

60,000

# concurrent Grid jobs

40,000

20,000

0
May 2011

W MC Production
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Maximum: 130,933 , Minimum: 0.00 , Average: 78,039 , Currel
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M User Analysis
W Testing

Grid job load
in 2011
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Reconstruction time [sec/ev]

Storage usage by project & datatype
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e Muon performance
3 SO
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Q)”io \o\\'ic“’c &g’b«Q‘ é}’b«to
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%6@&0' * Muon spectrometer performance

measured using Z — uu decays (tag
and probe)

* Reconstruction efficiency is high,
flat and stable between run periods

Muon tag

YZ view

Z—=uu
candidate

Isolation efficiencies also measured
with different pile-up conditions

* Muon resolution approaching
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Major MPP contributions

* Topological clusters now
used as standard for jets in
ATLAS
— 3D energy blobs
— Stable particle picture of a jet

— Calibration stable with
increasing pile-up

g _ 13f T . — T : ——
:@ = Pythia QCD DiJet (J0-J7) : gg:‘ :tcglczle E
§x 12 Antiki4Topodets + LW + C(n|,E.JM) s foalscale -
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Search Border

Cluster 1

Hadronic calibration
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Standard Model overview

ATLAS Prellmlnary
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— Also W+jets, W+b and W+c 30 :
— MPP contributions to muon and tau o0F- ]
channels : E
— Demonstrates detector performance 105_ + ]

— Tests theoretical QCD predictions % 20 40 60 80 100 120 140
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/. 7—41 cross section measurement
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RS Coupling =0 in SM @
ﬂ\c’ 0&’({\6&‘ Leading Order
o¥ Non-SM:

* 4e, 4u and 2e2u final states
* Main background to H—ZZ—41
* Sensitive to anomalous triple gauge

1V CP-violating
f5V: CP-conserving
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Top quark overview

All jets 44%

* The top quark plays a central role in
LHC physics

Mass is a fundamental parameter of
the Standard Model

— Unbiased constraint on Electroweak
symmetry breaking

. rd .
New physics coupled to 3™ generation I

mportant background to direct T+ 2%
es +e 2%

, pu+u 1%

/+ H+e 2% /
e+e 1% £{_

T+jets 15%

u+jets 15%

e+jets 15%
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5 Top quark mass in the semileptonic channel
(&20% %@ |

QC’O&%&W - 014 e
>« Sjgnal and background s I 1My = 160 GV ]
templates fitted to data to g o= o < 10 Gov ]
extract the top mass 3ot ., - 100 GeV

— Major MPP contribution 8 008" o signal PDF from

« Use reconstructed jets to £ 006 <57 TevSmulaton | MC at di(fiferent

measure the top mass = oot generated My

15 2 25 3 35 4 45 5
top mass estimator, R;, ‘s
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Top mass in the semileptonic channel

i 45—A'T,_As'pre|,'m,na'ry S e T Tevema — ATLAS Preliminary (Date: August 15, 2011)
@ 40F [ Jm =1725Gev 2010 data e+jets prel. - 173.8+ 6.7t 4.8
. d:.) 355_ - s-top, mmp=172.5 GeV_E
utjets, o > B 2 g 2010 data p+jets prel. . 166.7+ 5.0+ 5.0
35 pbl o Ml 2010
p o5F WW,ZZ,WZ = 2010 data I+jets prel. o 169.3+4.0+ 4.9
o0b I oco E
g _1 E 2011 data e+jets prel. —_— 1739+1.2+ 3.1
15} J L=35pb =
10;_ _ 2011 data p+jets prel. —_ = 175.9+1.0t 2.7
5 E 2010+2011 data l+jets prel. 2011 1759+ 0.9+ 2.7
o :
0012345678910 Run-I best (DO I+jets) —e—— 180.1£ 3.6+ 3.9
R32=mtr§;°/ My
o) LI N s B S B L L L L B B B LB B LB B Run_" beSt (CDF I+jets) — 173.0i O.7i 1.1
S ATLAS Preliminary \'s=7 TeV data
> Best Fit background Tevatron July 2011 - . 173.2+ 0.6+ 0.8
§ Best Fit tt + background. | | |
L My, = 166.7£5.0 GeV 160 180 200

First ATLAS top quark mass result!
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* The fully hadronic mode is
challenging to reconstruct

* MC feasibility study shows
potential for a mass
measurement
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— 6jets, no leptons or MET!

=10 TeV simulation
| sumed

Top quark mass: fully hadronic channel

2 f Pt Max Method
N I f all-had
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400F
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Standard Model Higgs overview
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o SM Higgs search status

5%« ATLAS and CMS updates presented at public CERN seminar last
Tuesday

— A wide mass range excluded, accompanied by an excess at low mass

210_ T T T T 1T T 7T T 1 T T LI D | I"‘I'~ E T T T T ‘_IIIII_LIIIIIIlIIrIvllliinxllrn
& [ ATLAS Preliminary 2011 Data 1 G | CMSPreliminary \s=7TeV " [ peened ]
E B — Observed p ] B Combined, L =4.6-4.7 fb B Expected+ 1o
o - ---- Expected Ldt=1.0-4.9fb . g 10 fr ] Expected+ 26 =
= - E+ic =_ . _,:
E i 26 \s=7TeV | =
1 —_
@) —
X1 - O
X n . 2
- — m 1
- : o
- NB: High .
- mass range -
.| CLs Limits | | not lllpdatecli
1077700 200 300 400 500 _ 600 jotl—— o O
M, [GeV] 100 200 300 400 500 600

Higgs boson mass (GeV/c?)

- ATLAS CMS

Expected 124.6-520 GeV 117-543 GeV
Observed  112.7-115.5, 131-237, 251-453 GeV 127-600 GeV
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Observed low mass excess

—

IIIIIIIIIlIIII]IIIIIIIIIIII|IIII|IIII

* Multiple channels contribute to an
excess observed near 125 GeV

— Including two with direct MPP

Local P-Value
)

1072 .
involvement
103E 4 * Significances with look-elsewhere
: 360local : effects (114-145 GeV):
4 1onificance - _
10 = 46 ATLAS Preli inary 2.50 (ATLAS)
1 0_5 :_ ----Exp. Comb. ---- Exp. Ho yy _: - 1'90 (CMS)
= —Obs. Comb. — Obs. Hosy =3 * Afluke? Or a new particle?
- Exp.H-4l - Exp.HoMv 2011 Data ™. ] :
10-6 - —Obs.H—>4 — Obs.H— Iviv J.Ldt~2.05-4.9 fo! _= — Only more data Wlll tell
:I L1 1 I | | I | l 111 l 1111 l | I - | 1111 I 111 l:
110 115 120 125 130 135 140 145 150
M, [GeV]
S T T L B I I I > o T e T T T %800+""I"'_'I.""I""I""
o - Data 2011,\s=7TeV,JLdt=4.8 fo ' o) - Data2011\s=7TeV, | Ldt=2.05 o . CR ATLAS Preliminary - Data E
2 10—+~ Data ATLAS | Preliminary E 40} ATLAS Prelimiary —4— Data { P 600; I:’MCmH=130GeV,1xSMé
o N [ my=130 GeV, 1xSM B g r [7] m=130 GeV, 1xSM ] 5 g N
| - DTotaI background K 30:_ I:ITotaI background _: ] 500; I:ITotal background (Fit) _E
- ) r ] -_ 3
o H-zZ 4l : HoWW—siviv+0/1jet | B E
C 20~ - 300 =
ar - F
i r ] 200
2 1o E 100FData 2011,\s=7TeV,JLdt=4.9 b E
P00 720740 160 T80 200 220 540" 0585 86100 120" 146" 160 180 500 530 540 TR R - R v o
my [GeV] m; [GeV] m,, [GeV]
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. ON eve 4.6 GeV and 89 S . 4.6 Ge
@ATLAS
EXPERIMENT
http://atlas.ch
] ﬂ " | - "so -
/&
W
Run: 189280

Event: 143576946
2011-09-14 12:37:11 CEST



MPP Higgs activities

. {\31 .
Standard Model s 0&6& Supersymmetric (MSSM)
Higgs searches S ,(;' e, P»%z&“ o Higgs searches
) e, e H/A > T
* H>WW() = vy — Analysis optimisation and
— Muon selection, QCD background and Y reconstruction performance
analysis developments o b
oSy, o« H/A = uu
) &Ko, b?ds&d — New analysis for Moriond 2012
* H—>WW(*) = 1vqq e — Full analysis chain
- Back§round estimation and analysis
developments Az 60 AT T T T T T T T T G

K
"""

8
O
RS
0

IlIIIIlIIIIIIl

........... =@ Observed (hh only)
=@ Observed (Ih only)
=@= Observed (emu only) _|
- =@ Observed CLs -
eannt®t Expected (hhonly)
-1 meeas Expected (Ih only)

I—dt =1.06 fb ----- Expected (emu only)

AL memr o e . wamas Expected CLs

ATLAS Preliminary g7z ep

7 T,
0 A XA A A A

TR s i
100 150 200 250 300 350 400 450
m, [GeV]
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Supersymmetry overview

ATLAS SUSY Searches* - 95% CL Lower Limits (Status: Dec. 2011)

A natural

extension to the
Standard Model

Diverse predictions of
final state particles

19th December 2011

MSUGRA/CMSSM : 0-lep +j's + E 7 s
MSUGRA/CMSSM : 1-lep +j's + E7 s
MSUGRA/CMSSM : multijets + E7 s

Simpl. mod. : O-lep +j's + E7 s

Simpl. mod. : 0-lep +j's + E¢ s

Simpl. mod. : 0-lep +j's + E¢ s

Simpl. mod. : 0-lep +j's + E¢ s

Simpl. mod. : 0-lep +j's + E7 s

Simpl. mod. (G— oG ) : 1-lep +J's + E1 e
Simpl. mod. : 0-lep + b-jets +j's + E¢
Simpl. mod. (§—>tf§§?) :1-lep + b-jets +j's + E s

Simpl. mod. (B, b;) : 2 b-jets + Er

SUSsY

Simpl. mod. (;(TX*‘; -3 X“?) :2-lep SS + E7 s
GMSB : 2-lep OS__ + Er s
GGM + Simpl. model :yy + E

T,miss
GMSB : stable T

AMSB : long-lived 5(‘1‘

Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
Hypercolour scalar gluons : 4 jets, m; = m,
RPV : high-mass eu

Bilinear RPV : 1-lep +j's + E7 s

dss (for m(q) = 2m(g))

qmass (m(@) <2 TeV, lighty))

ATLAS

Preliminary

f Ldt = (0.03 - 2.0) fb”

G=gmass (light%,)
Is=7TeV

I.Ql «Ql

g mass
b mass (m(

SZ: mass (light i?, ml

T mass

1

X%, mass (0.5<7(¥;)<2ns)

b mass
Tmass

sgluon mass (excl: mg

gmasg

ss (m(@) <2 TeV, lighty})
ss (m(@) <2 TeV,m(¥;) < 200 GeV)
s (m(@) < 2 TeV,m(3) < 200 GeV)
(m(x;) <200 GeV,Am(z", )  Am(G,7") > 1/2)
ss (m(b) < 600 GeV, light))
m(%;) <80 GeV)
7) <60 GeV)
=d(m(z) +mG)
mass (corresp. to A <35 TeV, tar < 35)

mass (m(bino) > 50 GeV)

<100 GeV, My~ 140 = 3 GeV)
Vv, mass (4,,,=0.10, 14,,=0.05)

gmass (ct gp < 15 mm)

*Only a selection of the available results leading to mass limits shown
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Supersymmetry searches @ MPP
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e MPP contributions in 2010/11 to @ | - median expected I
e 1 | N exp. limit 68%, 99% CL
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= | 2010 data PCL 95% C.L. limit|
h 6—;1 ]'ets . xg{ % E SN L™= 1.04107, Vs=7 TeV ]
— 6-0jets + 1250 ' .
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1000 =
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210° j'— dt~1.341b  ___ 1otal SM Prediction 3
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21 0*E ATLAS [ Alpgen tt— ql,lI -
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Other ATLAS searches

ATLAS Exotics Searches* - 95% CL Lower Limits (Status: Dec. 2011)

Mp (6=2)
Mg (GRW cut-off) ATLAS
Compact. scale 1/R (SPS8) Preliminary

Large ED (ADD) : monojet
Large ED (ADD) : diphoton
UED :yy + E

T,miss

‘é RS with k/M,, = 0.1 :yy, ee, uu combined, mw” Graviton mass y
. ) 2 RS with k/Mp, = 0.1 : ZZ resonance, m,, Graviton mass f Ldt=(0.03-2.1)fb
() .
Extra dimensions g RSwithg  /0.=020:H + Ep., KK gluon mass f5=7 Tev
§ Quantum black hole (QBH) : m,.,. F(x) M, (6=6)
) QBH : High-mass o, , Mp
ADD BH (M., /M=3) : multiet, 5p_, N, My, (5=6)
ADD BH (M, /Mp=3) : SS dimuon, Ny, sar M, (5=6)
ADD BH (M, /M,=3) : leptons + jets, EpT M, (8=6)

dqqq contact interaction : F, (myq,)
qqll contact interaction : ee, uu combined, m,

A (constructive int.)
1.83Tev. Z' mass

L=1.1-1.2 fb” (2011) [arXiv:1108.1582]

L=1.0 fb” (2011) [arXiv:1108.1316] 215Tev. W’ mass

"""" Scalar LQ pairs (8=1) : kin. vars. in eejj, evjj
___________ Scalar LQ pairs (f=1) : kin. vars. in uujj, uvj.

4" generation : coll. mass in Q4U4—> WaqWq
4" generation : d434—> WitWt (2-lep SS)

L=1.0fb™ (2011) [Preliminary] ss0cev. 1° gen. LQ mass
L=35 pb™ (2010) [arXiv:1104.4481] a2Gev 2™ gen. LQ mass

Q, mass

d, mass

T mass (m(AO) <140 GeV)

p_/w; mass (m(pT/wT) -m(;) = 100 GeV)

N mass (m(WR) =1TeV)

W 5 mass (230 <m(N) <700 GeV)

TT

........... exo, 4thgen. ... .0 000000 L TR AT D T Tmiss .
Techni-hadrons : dilepton,m

ee/un
Major. neutr. (LRSM, no mixing) : 2-lep + jets
Major. neutr. (LRSM, no mixing) : 2-lep + jets
[ (DY prod., BR(H*—=uw)=1):m
. L i uu (like-sign)
Excited quarks : y-jet resonance, m o
Y.
Excited quarks : dijet resonance, Mgier
Axigluons : Miiey
Color octet scalar : m

g* mass
g* mass

Other

Axigluon mass
dijet Scalar resonance mass
Vector-like quark : CC,mqu
Vector-like quark : NC,my,

Q mass (coupling k,q =v/mg)

Q mass (coupling kq =v/mg)
L1111 1 L1111 1 [

|
10" 1 10 10°
Mass scale [TeV]

*Only a selection of the available results leading to mass limits shown
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Other ATLAS searches

2%
\Q O’C&O{& oe'iv
O‘é \0’0«
Jes
\)& ATLAS Exotics Searches* - 95% CL Lower Limits (Status: Dec. 2011)
[ Large ED (ADD) : monojet L=I1.Olh: (2;11)‘[A!I'LIASI-(LONF-ZQH-QLG] —— !a.zTevI MID (I(S=I2)I - | -
. S, L . . aa somemeas . P AT’.AS
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Extra dimensions = g . ATLAS é%?,t? 20Tt = Tev
w 10 J 1 [ Diboson E
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v []Z(1250 GeV) =
10 [JZ'(1500 GeV) <
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*Only a selection of the available results leading to mass limits shown
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The LHC upgrades

* Three-phase upgrade plan for ATLAS
— Accelerator upgrades to provide higher energies and luminosities

— Gradual replacement/uci)grade of detector components to cope
' 1at

with ever-increasing radiation and occupancy levels

A

— 5x10% cm?s?
with luminosity leyeling

[ L dt

— ~2x10*#cm2s!

High Luminosity
(HL)-LHC

5-10 x radiation
dose from LHC
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for Phase II tracker

ﬂ\(" ;\e\ r\i\% Q PIXEI up gr a d e 1 MeV equivalent fluence

s
e :
&° T 100
. 1017
80—
* Full pixel system replacement o
— Phaselor?2 “7
— Outer layers: Cost—effectlve pixel sensors,
area up fo 10 m? 10'8

— Inner layer candidate: Thin planar pixel
sensors, 75-150 um thick

— MPP contributions to both
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Inl‘ler layer R&D (Vertical Integration Technology)

_—

° Fe-l4 chip =

HV

I Through Silicon Via =
more compact module

» New soldering technique: Solid-liquid * 5 SLID modules produced at HLL/

interdiffusion (SLID) EMEFT
— Improvement on bump-bonding — Thin (75 um) n-in-p pixels
— Multiple layer interconnections possible — Stability under irradiation demonstrated
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R HEC d
A\ SN
%2(&\\(?\3&}2 QCX@C u p gr a. e
O o Neutron dose for 1 year LHC
\?‘OQ OSQ\ie HL-LHC ~ 10xLHC + factor 10 safety factor
e
oW E a
* Phase Il upgrade: 8 400 E| RO
— Supgort electronics 350 4 g10* §
. = -
nee rep!acmg 200 : E(Epy
— MPP projects 050 E -
Cold Electronics = 1012 “2-'
s 3 oQOF ——— - s m— = o
o ™ === S| CMOS FET E E 1011 I
o QY12 —— SiGe Bipolar - 12 150 = -
R % —— GaAs FET : - 10'°
© — 11 =
S & = sEE ——— By
5, B 500 600 700
3 o8 z (cm)
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Neutron fluence [10%° cm™]

2x10"° n cm? | 2x10 p cm?
Si CMOS FET -1% -11%
SiGe bipolar -3% -10%
GaAs FET -24% -21%
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High luminosity studies for the upgrade

* Mini-modules exposed to test  FCal needs smaller gap sizes
beams at Protvino (250 wm — 100 wm)
— Three endcap systems (EMEC, — MET performance degrades with
HEC, FCal) FCal only partially functional
— High intensity 50 GeV protons — Fake MET is a problem at high
« HEC operation in HL-LHC luminosity!

demonstrated up to
L=8.3x%x10* cm?s!
— HEC and EMEC hardware OK!

)

'MET Resolution MinBias 2010
- letal <3.2 In| <3.2

o LCW_NI atk4, fit 0.5 AE’ EM ;
e LCW atks, fit 0.51 *\'Z ET" (Wlthout Fcal)
letal <4.5

©  LCW_NIantk4, fit 0.38 *\x £5" oty "
LCW antks, fit 0.39 "\ E= 00%°
) L

Ca
T

-
o

E)** (ZEfY T E
(o]

YL 09

X

E

In| <4.5 (with FCal)

1 L L I L L L L I L L I 1 I L 1 L 1 x1 03
100 150 200 250
< EEM [MeV]
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Lortne”
RN i 5 MDT small wheel upgrade
Reitany ~-y
RRICT Gy 1 | .

 Phase I upgrades to small
wheel:
Small diameter drift tubes

(sMDTs)
- MPP proposal

e 96 sMDTs to be made in
collaboration with other institutes
(2013-16)

Trigger chambers

MDT ~ + Phase II upgrades:

chamber — Small wheel trlgger
upgrade

Use (s S YMDTs in
Level 1

trigger Ml
proposal

Background counting rates [Hz cm2]
at design luminosity and
Current MDT rate limit: 500 Hz cm2

Trigger chambers
(T'GCs or RPCs)

[ R—



Small MDT prototype tests

* 30mm — 15 mm diameter
drift tubes
— Improved occupancy,
eff?

02000° ciency and resolution in
""" Sa G Sece:esummns high luminosity conditions

50% 7%
occupancy occupancy
30 mm & 1bmm@ ¢ Prototype chamber

built here at MPP

— Sense wire position
accuracy < 20 pm

=< 100 :

g achieved

o

S 80 — Tested at CERN's

% Gamma Scintillators - Active trigger
Irradiation ‘ region

Facili

(0]
o
TT T [T T T[T T T[]

40 MDT chamber
multilayers 3
20 —=— 15 mnm) @, 200 ns dead time - - Track segment (2x6)
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ol b b 1y £
m
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Level 1 muon trigger and readout electronics

e MDT-based L1 muon t]_‘igger Concept: New (s)MDT readout electronics chain
— Fast track segment finder on new front- uxts . usats
end boards “r :
Z 24 tubes 11 :
8 T" +8 )(8 ELMB™ i ocs
R|C{.C-rm;.k;~ point .f'or (hclscarkch path é alla]l2 ﬁ:.qiﬁ;v&(
ybits " . trigeer ¢ g are oo bplewed
obtained from trigger chamber % Z T 2 - i
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- "* % Mezzanane cara !
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Front-end ASD chip prototype
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Machine planning for 2012

2012 LHC Schedule

Approved by Reseach Board December 2011

Start partial

|

4122011
vio

* Last year before the

Jan W"G\te's::b TR M::w"“b‘:;?"‘ﬂ"“"
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Sa ardware . .
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Conclusions

* 2011 has been our [first] year of luminosity

— 0.045 fb! — 5.2 fb™! recorded on tape
... with much more to come!

* Detector performance demonstrated at high and low p, with
W, Z and top becoming workhorse particles
— Ultimate design precision is being approached

* ATLAS has good reach for new physics signatures

— This could have been the year of SUSY, TeV-scale gravity, dijet/
dilepton resonances ... So far not, but we’ll keep looking!

* There are however hints of a Higgs-like signal, to be
confirmed /refuted in 2012

* MPP continues to play a central role in the collaboration
— Detector operation and performance
— Physics analysis
— High luminosity upgrade
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General-purpose
detector

Nearly 4n coverage

25m Excellent resolution
and identificatio

jets, b-jets ele

Tile calorimeters

\ : LAr hadronic end-cap and
forward calorimeters
Pixel detector

LAr eleciromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transiftion radiation fracker

Semiconductor tracker

Inner Detector Hadronic calorimeter

- |n| <25 - In| <4.9
- Si pixels, SCT (Si strips), TRT - Fe+scintillator tiles: o/E = 50% /VE © 0.03
-0/pgp~ 3.8x10* py @ 0.015 - Cu/W-LAr: 6/E = 90%/E © 0.07

Electromagnetic calorimeter
- m| <3.2

Muon spectrometer
- | <27

- Pb-LAr with accordion structure - Air-cored toroids + gas-based muon chambers
-o/E~10%/E -0/pr~10% for pp ~1TeV
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Robustness with pile-up

* In 2011 the expected number of interactions was
raised significantly above 1

* Topo clusters remain stable with increasing pileup,
despite substantially different cluster properties
— Thresholds fixed for expectation of <u>=8

— E/p shown for simulated pions, with different amounts
of pile-up mixed in
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Production of W bosons in association with jets

)

Dy

q @ jet vy

¥ ALFGEN

A SHERPA

= PYTHIA

BLACKHAT-SHERPA
MCFM

#>71 ATLAS Preliminary

Theory/Data

Inclusive Jet Multiplicity, N
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Reducing the jet energy scale uncertainty

trk
. r,
 Current top mass measurements * bJES uncertainty r, = P ~—— R= %
limited by: cross-checked Dr (') MC
— Jet energy scale (JES) on data Rb-ders RMC
— b-jet energy scale (bJES) R'= _
— Initial/final state radiation (ISR/FSR) Rlight=Jjets  pData
systematics I -
* Impact could be reduced with YE amias B A
multi-dimensional template fits 1.8 biets, <12 o setiigerdata
— In-situ determination of global scale § b Antii, R=0.4 EM+JES Osyst emor 3
factors for light jets (JSF) and b-jets 5 1BENs=7TeV, JLdt=34 pb :
< - ]
3 1.1 -]
10 al templatEZ Eﬁ..‘-‘ 13_ —Q—_(b_:i;:+_;+*i*t----:'t{:;§
" = 1
09 E

20 30 40
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SM Higgs boson: projections

Predictions made at start of data-taking have been met

b
>

Full 2011 data

Integrated Luminosity

4 EPS-HEP 2011

+\ s=8 Tef/
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The answer is
just around
the corner




