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CopepxaHue

e Status of the ATLAS detector

e Summary of main electroweak and top cross-
section measurements

* New exotic physics search result summary
e SUSY search result summary

e Standard Model Higgs searches

 LHC plan for 2012

* Some remarks about the GRID
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p-p integrated luminosity vs time

ATLAS Onllne Luminosity \s=7TeVv

- LHC Delivered
|:| ATLAS Recorded

LP, end
August

~ 2.5 fb!

Total Deliveredf5.61 fb™'
Total Recordedk 5.25 fb™!

EPS, July ~ 1.2 fb?
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1 fb-1~70 trillion collisions

Goal for 2011 ~1 fb?
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Peak luminosity seen by ATLAS:
~ 3.6 x1033 cm2 st
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01/03 03/04 06/05 09/06 12/07 14/08 16/09 20/10 22/11
Day in 2011

Time in stable beam 63 days out of 269
days of LHC works (23.5%)

LHC records in 2011 (in brackets design LHC values)
* Maximum luminosity delivered in one fill
* Maximum luminosity delivered in one day
* Maximum colliding bunches
* Maximum bunch population

* Bunch spacing

122.44 pb!
135.45 pb-

1854 (2808)
1.9 10 (1.9 101)

50(25) ns

* Maximum peak events per bunch crossing 33.96
* Longest time in stable beam
For more LHC records see back up slides..
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26 hours

‘ 2011 LHC Efficiency: 740 Fills |

[ Access - No Beam Statistics for fills 1613 to 2353

[_] Machine - Setup Total Duration: 269 days, 07 h [13.03.11 to 07.12.11]
[ Beam In Time in Stable Beams: 63 days, 10 h

[ Ramp + Squeeze
[ Stable Beams

17.7 %




Detectors and triggers operation

Fraction of non-operational detector channels: few permil to 3.5%
(depends on the sub-detector)

Data-taking efficiency = (recorded lumi)/(delivered lumi): ~935%
Good-quality data fraction, used for analysis : 90-96

(depends on the analysis)

Inner Tracking
Detectors

Calorimeters Muon Detectors Magnets

Pixel SCT TRT ;:‘; HL:E) Fb% Tile MDT RPC CSC TGC Solenoid Toroid

99.8 996 99.2 975 099.2 995 99.2 994 988 994 099.1 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

Level 1 High Level Trigger
Muon Calo CTP electron photon muon tau jet b-jet missing E;
100 100 100 100 100 100 995 973 99.5 100

Luminosity weighted relative trigger quality delivery during 2011 stable beams in pp collisions at Vs=7 TeV between March 13 and
June 29th (in %).
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The challenge of pile-up

p*still~x2 higher than LHC design

- RN RN LR A N LA AR RSN LR RN .

g 10“§E ATLAS Online 2011, \s=7TeV | Ldt=5.2b" -~ Number of simultaneous

g or — pr=10m, <p>=116 interactions per crossing;

£ 10°F ___ pr=15m <p>=163 - Challenging for trigger,

% 10F computing resources,

T 1F reconstruction of physics objects

g 107 (in particular E{Mss, soft jets, ..)
10° gy ., Precise modeling of both in-time
10° M April-August 2011 Y Sept-Oct 2011 F and out-of-time pile-up in

0 2 4 6 8 10 12 14 16 18 20 22 24 simulation is essential ;

Mean Number of Interactions per Crossing * Result in 2011:
— pile-up larger than expected at

this early stage

Price to pay for the high luminosity:
larger-than-expected pile-up

=1 — =

— T i] o :

i p— AN T ——— .

vent with 20 reconstructed vertices

(ellipses have 20 o size for visibility reasons)
e L g — 7 N | AR )
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QO Coping very well with rapidly-increasing

luminosity (factor ~10 over 2011) and pile-up

by adapting prescales, thresholds, menu.

O Strive to maximise physics (e.g. keeping
low thresholds for inclusive leptons)

O Main menu complemented by set of
calibration/support triggers: e.g. special
J/y > ee stream (few Hz) for unbiased
low-p+ electron studies

10°

T TTTT

j L1: up to ~ 65 kHz

Rate [Hz]

10

TTTT

10°

T T

EF: 300-550 Hz

102

10

ATLAS Trigger Operations
LHC Fill 2718, 2-3 Oct. 2011

TTTTI T TTTIm T

~ || 33 P |
::tartlng Luminosity 3.2 X 10~ cm=s"_ |

I N M R W11

Ending Luminosity: 1.3 x 10> cm2s™!

o
N

-18h

Single electron

03-00n ~03-06h

CET Time

' raised to 22 GeV

Single ATLAS Trigger Operation 2011
electron

Add hadronic
energy cut

20 GeV

Rate in Hz

Combined T /;‘ - \

(e,7) (15,16) 0

Minimum Bias
Electrons/photons

Jets/taus/missing ET

Muons/B-physics

(n,7) (15,16) Ap;ri | Jun/e/ | Auéust \ October
(t,7) (29,20) . . - 5
——| Single || 3 station || (C:”T“)b('{‘g%) || Tighten L1
muon muon barrel (u.7) (15,20) muon roads
18 GeV || coincidence || (1.7) (29,20)

Typical recorded rates
for main streams:
e/y ~ 100 Hz

Jets/T/E{miss ~ 100 Hz
Muons ~ 150 Hz




Summary of main electroweak and top cross-section measurements

Production cross-sections of physics processes background to searches

[T TTTTI

Outer error: total
I Ldt=

\'s

e Thec

m Data
o Data

I IIIII|I|

Inner error: statistical ATLAS Prellmlnal'y

0.035 - 1
=7 TeV
ry

2010 (-
2011

04"

oxBR(ZZ~> 4l) ~ 40 fb
Few fb in narrow mass
bin > comparable

to H>ZZ()-> 4]

Good agreement with SM expectations (within present uncertainties)

Experimental precision starts to challenge theory for e.g. t+ (background to most H searches)

Measuring cross-sections down to few pb (~ 40 fb including leptonic branching ratios)
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Summary of main electroweak and top cross-section measurements

Production cross-sections of physics processes background to searches

Inner error: statistical ATLAS Preliminary

5105
g - Outer error: total Py
(o3 L - ILdt=0.035-‘.04fb
104 = \@ =7 TeV
- Theory
B = Data 2010 (~35pb™)

In our present dataset (~ 5 fb!) we have (after selection cuts):

~ 30M W- pv,ev events (LEP-II 40k pairs W*W-)

~3M Z->puy ee events (LEP-I18M 2)

~ 60000 top-pair events

-> factor ~ 2 (W, Z) to 10 (top) more than total CDF and DO datasets

-> will allow more and more precise studies of a Iar'ger' number of (exclusive) process

Vil 7 bUIlI Ul uwviIico

to H>ZZ"> 4

Good agreement with SM expectations (within present uncertainties)

Experimental precision starts to challenge theory for e.g. t+ (background to most H searches)

Measuring cross-sections down to few pb (~ 40 fb including leptonic branching ratios)
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Search for heavy new particles - resonances

Search for peaks in different spectra - reached very high masses: ~ 4 TeV (m;;) and 1 TeV (m,.)

2 electrons invariant mass ) 2 jets invariant mass |_

5 10° ATLAS 4

g 10° ATLAS Preliminary (925 0" b e, e Data ]
- Claco 3 — Fit N
10* JL&=1mpE DIDiboson 10 .

[ .\{V+Jets 2 Ns =7 TeV _:

10°} \s=7TeV Dg,(moo Gevj 10 [Ldr=1.01b" -
(JZ/(1250 GeV) 10 §

107 JZ'(1500 GeV.
4
10
107
1 ®
e 2
10" S o
L g) -2
80100 200 300 1000 2000 B 1500 50005000 4000
M [GeV] Reconstructed m, [GeV]
— T T T T T T T T T O | T I IS
g [T T T T T ] -§-, g o E
Py Ldt=167 pb" --- Expected limit - 10°E X g
© {1 _ Expectedt 1o — E —e— Observed 95% CL upper limit J
E \? =7Tev. B Exgected+ o6 7 é o N e Expected 95% CL upper limit
C 7' — ee - 7 10 ~ N\ 68% and 95% bands =
. — Observed limit - NN ]
B -7 T I N\ ]
B - Z‘SSM | 10 s Q \ :
A 7 g N ATLAS -
107 —%y E 1k N |Lar=1.0f"
C 3 E N . E
- - F 2 Ns =7 TeV ]
L i 1 0-1 - N =
2 ATLAS Prelimi 102 ; ;
10 g reliminary E | | l \\ ~ | E
L |0|2| L |O|4| L |0|6| L |0|8| L .|1 L |1|2| L |1 4. L 6 1000 2000 3000 4000
M [TeV] Mass [GeV]

This allows to put more stringent lower mass limits to heavy new particles
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New exotic physics search result summary

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

Mp (8=2)

Large ED (ADD) : monojet
Large ED (ADD) : diphoton

UED :yy + E Compact. scale 1/R (SPS8)

Mg (GRW cut-off) ATLAS

Preliminary

i
© RS with k/M,, = 0.1 :yy, ee, up combined, m Graviton mass
S vy, Il q
@ RS with k/Mp, = 0.1 : ZZ resonance, my, Graviton mass det =(0.03-2.1) fb
(6} .
S RS with gqquK/gs=-0.20 tHe+ Eq s KK gluon mass Is=7TeV
© Quantum black hole (QBH) : Miiers F(x) M, (8=6)
& QBH : High-mass o, , M,
ADD BH (M, /Mp=3) : multijet,Zp _, N, Mp, (8=6) Extra-dimensions: mass
ADD BH (M, /Mp=3) : SS dimuon, Nch. part. M (8=6) limits on ~1-3 TeV range
ADD BH (M., /My=3) : leptons + jets, EpT Mp, (8=6)
' qqqq contact interaction : F, (my,) A
© qqll contact interaction : ee, upu combined, m, A (constructive int.)
< SSM : Megp | L=1.1-1.2 b7 (2011) [arXiv:1108.1582] 1.83Tev Z' mass
................................................. SSM : Mpgyy |et0m” @om rmetionazter Zisiedl W' mass
I} Scalar LQ pairs (f=1) : kin. vars. in eejj, evjj |L=1.01b" (2011) [Preliminary] ee0Gev 1% gen. LQ mass
R Scalar LQ pairs (=1) : Kin. vars. in uuj, uvjj |seseb (ar0) fnsivstoasseri azzGev. 2" gen. LQ mass
S 4™ generation : coll. mass in Q G — WqWq Q, mass
E 4" generation : d, d,— WiWt (2-lep SS) d, mass
e TTacanan 2 L r Ay 1lep v jots + Ep e T mass (m(A) < 140 GeV)
Techni-hadrons : dilepton, Meepn p_/w; mass (m(pT/coT) -m(n;) = 100 GeV)
Major. neutr. (LRSM, no mixing) : 2-lep + jets N mass (m(W ) = 1 TeV)
Major. neutr. (LRSM, no mixing) : 2-Iep + jets W g mass (230 < m(N) < 700 GeV)
[+ + .
= (DY prod., BR(I—F —up)=1) : M iesion H™ mass
ks Excited quarks Y-jet resonance, m ot g* mass
e} Excited quarks : dijet resonance, m;,, g* mass
Axigluons : m;q, Axigluon mass
Color octet scalar : my;q, Scalar resonance mass
Vector-like quark : CC, my Q mass (coupling k,q = v/mg)
Vector-like quark : NC, my, Q mass (coupling kyq = v/mMg)
................................................................ L1 . e Y . L4 a

10" 1 10

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

12/27/11 ATLAS 3kcnepumeHT
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Mass scale [TeV]
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SUSY search results

12/27/11

* Searching for SUSY:

- Sum all energy in the detector

— Compute the energy balance in the plane

transverse to the beam axis (ETmiss)

- Might be due to neutrinos (known that

mostly don't interact) or maybe SUSY

ETmiss distribution well described within 5

orders of magnitude:

- Very good understanding of the
detector |

>107 ||-||||-||||-||||-|-||-‘|-||-|-
8 ATLAS o Data 2011 (N's=7 TeV)
o108 — Standard Model o
- JL dt= 1.04 fb" E\rlnvtiljtgtests (data estimate) Z‘
» 4 A5 Wl Z+jets o
<10 0O £
oy Electron Channel le t g
S @@ single top S
W 10* & - Dibosons s
MSUGRA m,=500 m, ,=330 5
©
o

10° A¢(E °jet, .)>0.2

123

Data / SM
—_ N
II!II;II!
-—E’-;_
)
T
Ilélli

0 100 200 300 200 500 600
E™° [GeV]

squark mass [GeV]

Limits on different SUSY particle
masses are extracted

Plot of the exclusion region for
squark and gluino masses

Squark-gluino-neutralino model

2000
l‘ P TTTTUATLAS Preliminary
" ! 0 lepton 2011 combined
] | [Ldt=1.04b" \s=7 TeV
1750 \ == Obs. m, g, = 0 GeV
\ == EXp.m P—OGeV
\ = Obs. M., = 195 GeV
LSP
1500 \.\ == Exp. M= 195 GeV
AN == Obs. m, g, = 395 GeV
1250 \\\\__ Exp. me= 395 GeV

P
1000

-
‘‘‘‘‘‘‘

750

500

250

0
0 250 500 750 1000 1250 1500 1750 2000
gluino mass [GeV]

lightest supersymmeftric particle (LSP)
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SUSY search result summary

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

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

T,miss
Simpl. mod. : 0-lep +j's + E1 cs
Simpl. mod. : 0-lep +j's + E1 iss
Simpl. mod. : 0-lep +j's + E1 cs
Simpl. mod. : 0-lep +j's + E7 s
Simpl. mod. : 0-lep +j's + E s
Simpl. mod. (G- qTX ) : 1-1ep +J's + Er e
Simpl. mod. : O-lep + b-jets + j's + E7 s

Simpl. mod. (G—tT%;) : 1-lep + brjets +J's + £y e,

Simpl. mod. (b,— b;) : 2 b-jets + E

SUSsY

T,miss
Simpl. mod. (%, — 31%;) : 2-lep SS + Er e,
GMSB : 2-lep OS, + Et miss

GGM + Simpl. model :yy + E

T,miss
GMSB : stable T

AMSB : long-lived %T

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 epn

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

ATLAS

Preliminary

Q=g mass
Q=g mass

gmass (for m(q) = 2m(g))
_[Ldt =(0.03-2.0) fb'

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

qmass (m(g) <2 TeV, light )
gmass (m(g) <2 TeV, light¥,)

gmass (m(g) <2 TeV, m(;z?) <200 GeV)
gmass (m(@) <2 TeV,m(x;) < 200 GeV)
gmass (m(¥;) < 200 GeV,Am(Z". %)/ Am(@.%") > 1/2)
g mass (m(b) < 600 GeV, light¥,)

g mass (m(%?) <80 GeV)

b mass (m(%?) <60 GeV)

%, mass (ight %, m(l) =X(m(%,) + m(X2)

g mass (corresp. to A < 35 TeV, tanp < 35)

g mass (m(bino) > 50 GeV)

T mass

~*t

X, mass

SUSY particles:

Low mass limits squark and
gluino in 0.5-1 TeV range (for
different models)

(0.5 <7(X;) <2ns)

g mass

b mass

t mass
sgluon mass (excl: mgg < 100 GeV, mgy= 140+ 3 GeV)

V. mass (4,,=0.10, 1,,,=0.05)

=g mass (ct gp < 15 mm)
1 1 11 |||I 1 1 1 11 |||I 1 1 1 11

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

12/27/11 ATLAS 3kcnepumeHT

10" 1 10
Mass scale [TeV]
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Higgs searches have guided the conception, design and
technological choices of ATLAS and CMS:

A perhaps the primary LHC goal

0 among the most challenging processes

- have set some of the most stringent performance

(hence technical) requirements: lepton identification, lepton
energy/momentum resolution, b-tagging, E{™s measurement,
forward-jet tagging, etc.

After 2 years of LHC operation, ATLAS has achieved excellent sensitivity over
a large part of the allowed mass range, thanks to:
O outstanding LHC performance > > 5 fb-!
Q high detector operational efficiency and data quality
O excellent detector performance; mature understanding reflected in detailed
modeling
of several subtle effects included in the simulation
Q huge numbers of physics results produced with the 2010-2011 data - the main
SM
processes and many backgrounds to Higgs searches studied in detail
(and compared to theory)

13




SM Higgs production cross-section and decay modes

Higgs boson production at LHC

g q q

W/Z g t

H g
(c) VH (d) nH

~|

\s=7TeV ¢
~ 20 x Tevatron §
for m;=120 GeV |2

IIIIIIII 1 IIIIIII| |

| T IIIIIIII

L [TTTT
o

Gluon fusion: Dominant process at
LHC, but the cross-section
theoretical uncertainty is at the 15%
level (NNLO+NNLL)

VBF: process known at the 5% N
(NLO). Forwards jets and a rapidity
gap

Associated W,Z production: known
at (N)NLO at 5%

Associated ttbar production: known
at NLO (15%)

O Cross-sections computed to NNLO in most cases - theory uncertainties reduced to < 20%
O Huge progress also in the theoretical predictions of humerous and complex backgrounds
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SM Higgs ¢

ecay modes

H—ZZ—IllI

H—ZZ—llvv/lIbb

H—>WW—lvlv
H—>WW—1lvqq

H—vyy

H—tT

H—bb (+tH,WH/

ZH)

12/27/11

golden channel

good @ high
mass

most sensitive

highest rate

rare but good @
low mass

good s/b, rare,
but good @ low
mass

useful but
difficult due to
large
backgrounds

Experimentally most sensitive channels vs m,

/7H = I'Tbb

’4‘
WA, 125-180

A‘ WWE) > [viv

125-300

ZZO>

\s = 7TeV ]

WW — Fvag

WW — VIV

300-600

ZZ — Il

l=e,u
V=V Vv

q = udscb

-4
10700

200

300 400 500

Higgs boson mass (GeV/c?)

LHC HIGGS XS WG 2011
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Summary of present Higgs searches in ATLAS

Channel

my range
(GeV)

Int. lumi

bl

Main Number of
backgrounds |signal events
after cuts

S/B Expected
after o/Ogp
cuts  [sensitivity

H-> vy

110-150

49

YY. Y. JJ ~70

~0.02

1.6-2

H=> 1Tt => ll+V

H=>TT 2 It

W/ZH - bbl(l)

110-140
100-150

110-130

1.1
1.1

1.1

Z-> 1T, top ~0.8

> TT ~10

W/Z+jets, top ~6

~0.02
~5 103

~5 103

30-60

10-25

15-25

H->WWO- |viv

H->zz" > 4l

110-300

110-600

2.1

48

WW, top, Z+jet| ~20 (130 GeV)

ZZ*, top, Zbb [~2.5 (130 GeV)

~0.3

~15

0.3-8

0.7-10

H> ZZ > |l vw

H> ZZ > |l qq

H-> WW - lvqq

200-600
200-600

240-600

2.1
2.1

1.1

ZZ, top, Z+jets| ~20 (400 GeV)

Z+jets, top 2-20 (400 GeV

W+jets,top,jets|~45 (400 GeV)

~0.3
) 0.05-0.5

10-3

0.8-4

2-6

5-10

O Based on (conservative) cut-based selections
O Large and sometimes not well-known backgrounds estimated mostly with data-driven
techniques using signal-free control regions
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H-> WW(*) - |vlv (evev, pvuv, evuy) | 110 < my < 300 GeV

- m; z my, b-jet veto, ...

O Most sensitive channel over ~ 125-180 GeV (o ~ 200 fb, S/B~0.3)

O However: challenging: 2v > no mass reconstruction/peak = "counting channel”
O 2 isolated opposite-sign leptons, large E,™Miss
O Main backgrounds: WW, top, Z+jets, W+jets

- Topological cuts against “irreducible” WW background:
Pri. My, Ad)” (smaller for scalar Higgs), m+ (ll, E{™iss)

Crucial experimental aspects:

O understanding of E;™ss (genuine and fake)

O excellent understanding of background in
signal region - use signal-free control
regions in data to constrain MC > use MC to
extrapolate to the signal region

WW O-jet 296+36
WW 1-jet 17121
Top 1-jet 270+69

12/27/11

» 2400

c E
S 2200F

W 2000
1800
1600
1400
1200
1000

After leptons, m; and E;"ss cuts

:_— I T T T l T T T | T T T l T I __
-ATLAS e Data %% SM (sys @ stat) J
= [ Diboson [] Top 3
Ns=7TeV, | Ldt=2.05f0" Bl Z+ets 1. H[150GeV]
— [ W+jets (data driven) =
E 7 3
= Z H—=>WW-—lviv =
7 E
- L — P | L | _E

0 2 4 6 8 10

Njefs with PT>25 GeV Njets
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e Data %% SM (sys @ stat)
[ Diboson [_] Top
s=7TeV, f Ldt=2.05fb" W Z+jets i H[150 GeV]

[] W+jets
—WW—uvy . s tee vt
Z+jets > E{Mss ismix

/ of fakes and real Vv's
top > EqMiss

e from real v's

Events / 4 GeV

Illlll lIIll
0 20 40 60 80 100 120 140 160 180 200
ETe® [GeV]

E,™miss spectrum in data for inclusive events
with p*p- pair well described (over 5 orders
of magnitude) by the various background
components. Dominated by real E{™ss from
V's starting at E{mss~ 50 GeV

- little tails from detector effects

E;™miss spectrum and resolution very sensitive
Yo pile-up > we will include Period-B data
when understanding at similar level

as Period A

2.1 bt

After all cuts (selection for m,=130 GeV)

Observed in data 94 events
10 ee, 42 ey, 42 py

Expected background 76 (:11)

Expected signal m, =130 GeV 19 (24)

Transverse mass spectrum
after all cuts (except M;)

12/27/11

> =T I L I LI l L l T 1T 7T l L I T 1 1 I T 1 1 l T 7T | L l T
& S0CATLAS Preliminary * Data % SM (sys ® stat) ]
o C B Diboson [ ti/Single Top
- [Ns=7TeV, | Ldt=2.05fb" Il Zxy*+ets i, i H[130,150 GeV]]
?J 40— [ W+jets (data driven) —]
= [ H>WW—hlv + 0 jets .
e C N
“ sor + -
m,=130 GeV | st -
E m,=150 GeV E
10 2z N —
[ ad - L L—’—
60 80 100 120 140 160 180 200 220 240
mr = \/ EII El 118: ) (P'[I‘{ + Pl 118 ) mT [GeV]
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After all cuts (selection for m,=130 GeV)

Observed in data

Expected background
Expected signal m =130 Gev

10 ee, 42 ey, 42 pp

2.1fbl

94 events

76 (+11)
19 (+4)

Consistency of the data with the

backgr'ound only expectation

P 0 = I B B B B BN LRI NN = ° - T T
&1O°F T atias HoWW iy | & 4L arLas HoWWOohy
O C — Observed ] = 3
§ [ - Expected Ldt=2.05fb" ] 107 M E
:.é [ l+1o — s g 1 20
3 10ER Ws20 ls=7Tev E 102§ “.. / «—| Expected from [3
Lg - . 103 é_ ---------- 5.M Higgs at E: 30
N - . = E ! given my E
3 _ . 10 :E --- EXpected —-
1 . T e i E ------------------------------------------------------ E 40
= Vertical lines indicate 10°
C points where selection [] 0 EE det 2.05 fb EE
- changes 106 é_ \s=7TeV _;I
i ] RN 3 5o
10-1 I R B R A ' BRI B IR BTSSRI AT RS SRR | 10'7 Lo b b b 1
120 140 160 180 200 220 240 260 280 300 100 150 200 250 300
m,, [GeV] my, [GeV]
O Excluded (95% CL): 145 < m,< 206 GeV (expected: 134-200 GeV)
0 Observed limit within 20 of expected: max deviation 1.9 ¢ for my ~ 130 GeV
12/27/11 19




H-=2 vy

O Small cross-section: o ~ 40 fb

d Simple final state: two high-p+ isolated photons
E+ (vi, v,) > 40, 25 GeV

O Main background: yy continuum (irreducible,
smooth, ..)

O Events divided into 9 categories based on n-photon
(e.g. central, rest, ..), converted/unconverted, p"
perpendicular to vy thrust axis

Q ~70 signal events expected in 49 fb! after all
selections for m,=125 GeV ~ 3000 background events
in sighal mass window > S/B ~ 0.02

110 < my, < 150 GeV

JATLAS

XPERIMENT

Events /1 GeV

800

7000
600"
500
400F-
300F-
200F-

1mimm2mn%=7wwfmu49m1

.

+ Data _;

[ M m, =130 Gev, 1xsm

D Total background (Fit) —

NI I
POO 110 120

P B R
130 140 150 160

m,, [GeV]

single y

Crucial experimental aspects:

O excellent yy mass resolution to observe
narrow signal peak above irreducible
background

O powerful y/jet separation to suppress vj
and jj background with jet > m0 faking
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mZW@ 1-cosx) 012

AN 7 D [ ATLAS Preiminary B .
o = (Simulation) — Fit .
_ o (my,) | Event fraction 9 04 St net ]
mH:].ZO GeV in +14 ~ L 99— H—>yy, m =120 GeV us= ]
o n+l406my) £ 0.08[- +6<us<9
2 B < B
All 17 80 % S 006" +9<u=i2 ]
S I +u>12 )
Best category 1.4 84% 0.04[ .
(unconverted central) o 021_ -
Worst category (~10%) | 2.3 70% T -
(1y converted, 2 1 y near e LI PR PR 7a o B
barrel/end-cap transition) m, [GeV]
3
200".1(,),] T N B AL BB B

Present understanding of calorimeter E
response
(from Z, J/y > ee, W ev data and MC):

T T T T T T I T 1T 17T
ATLAS Preliminary

180 .
Data 2011, \'s=7 TeV, |Ldt = 4.6 fb’

160
=1.76+ 0.01 GeV

Events / 1 GeV

140 — Ocata ~05°
5.0 150 001 GeV <o 47 d Eper'gy scale at m; knmﬁm to ~0.5%
120 Q Linearity better than 1% (over few GeV-few
100 MC has no : E:tlisult 100 GeV)
g0 | comerant term [JZ—ee MC Q “"Uniformity"” (constant term of resolution):

60
40
20

1% (barrel) -1.7 % (end-cap)

III|IIIIIII|III|I[I|III|III|[IIIIIIIIII

Electron scale and resolution transported
to photons using MC (systematics few from
material effects)

%0 75 80 85 90 95 100 105 110

m.e [GeV]
12/27/11
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a=opening angle of
the two photons

Use longitudinal (and lateral) segmentation of
EM calorimeter o measure photon polar angle $

crucial at high pile-up: many vertices distributed
over 0, (LHC beam spot) ~ 5.6 cm > difficult
to know which one produced the yy pair

Z-vertex as measured in yy events after
selection from calorimeter “pointing”

0.14
0.12

0.1
0.08

nl<1.37

0.06
0.04
0.02

Entries / 10 mm (normalized)

[

I L S AL B
0.16- ATLAS Preliminary
= s=7TeV,det=

2 unconverted photons

491"

B

T T I T T T T | T T T T
e Data 2011 (p*=1.5m)
O Data 2011 (p*=1.0 m)
— MC (yv)

0y

~1.5cm

III|III|III|III|III|III|III|III|II

8O- o

b

Q50100

Z (Y1) - Z(y,)

12/27/11

100 150

A ZCanPointing [m m]

AL

1.- Measure

photon direction

2.- Deduce z of PV

O Calorimeter pointing capability
reduces vertex uncertainty from
~ 5.6 cm (LHC beam spot) to ~ 1.5 cm
- Contribution to mass resolution from
angular term is negligible with calo
pointing (v >ee vertex also used)

O Robust against

pile-up

22




Potentially huge background from vj and jj production with jets fragmenting into
a single hard m° and the n° faking single photon

Determined choice of fine lateral segmentation (4mm n-strips)

of the first compartment of ATLAS EM calorimeter

Data

E~ 21 GeV

n-strips

ETN 32 Ge.V

R ~ O(8000)

However: huge uncertainties on o (yj, jj) !! = not obvious vj, jj could be
suppressed well below irreducible yy until we measured with data

12/27/11
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After all cuts: 22489 events with 100 < m,, < 160 GeVobserved in the data

Sample composition estimated from data using control samples

@ 20000_ ]
§ 18000 —— Data-driven estimations ~ —
yg 16000: ------- vy expected .
h FT T e vj expected
g 000w jj expected E Number of events | Fraction
3 12000:— ------- DY expected _E YY 16000 + 1120 71 +5 %
pood amaseomeey 3| || S0 | B an
- ] JJ + +3 %
000} + 1| |bv/z| 165 = 8 0.7 +0.1%
4000 E
20005 E
of
YY

Vj + jj << yy irreducible (purity ~ 70%)

Photon identification efficiency: ~ 85+5% from MC, cross-checked with data
(Z> ee, Z~> eey, puy)




After all selections: kinematic cuts, y identification and isolation

d 22489 events with 100 < m,, < 160 GeV observed in the data
Q expected signal efficiency: ~ 35% for m, =125 GeV

> L N DL AL B I
8 800 Inclusive diphoton sample _:
: 200 L4 Data 2011 ]
) - Background model - . . . .
5 ok L swHggsbosenm, = 1206evvo) 3| | 1My, Spectrum fit with exponential function for
> . ] . .
o “ 3 || background plus Crystal Ball + Gaussian for signal
500F- s=7 TeV,f Ldt=4.91" : :
g 1 || = background determined directly from data
400F- t =
300/ —
200F— 3 ) .
- N ] Systematic uncertainties on
1005— ATLAS Preliminary _E signal ZXPCCTGTiOH
O et L L L ] ‘ Type and source ‘ Uncertainty
E 100: L L L L L L B L .
8 50 + — Event yield
S O$ e I.+ |'+" ot |+ 1.4 -4 .++ + ++++ +++£§ Photon reconstruction and identification +11%
2 50%_ I+Tf T ﬁH» ”T+T T T T T _E Effect of pileup on photon identification +4%
n? Ve = Isolation cut efficiency +5%
o 10070 120 130 140 _ 150 160 Trigger efficiency +1%
< Higgs boson cross section +15% ) — 11%
o g8 /
My [GeV] Higgs boson pr modeling +1%
Luminosity +3.9%
Main systematic uncertainties Mass resolution
5 5 \ o Calorimeter energy resolution +12%
EXPCCTed Slgnal Y|eld ~ 20 /O Photon energy calibration +6%
. . o Effect of pileup on energy resolution +3%
He vv mass PCSOIUTIOH . N 14 /O Photon angular resolution +1%
. . o Migration
~
H 9 VY pT mOdeI l ng * 8 /O Higgs boson pr modeling +8%
BGC kgrnound model ing : io. 1_5.6 even-'-s Conversion reconstruction +4.5%
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5 - Observed CL_ limit -
B 7 — Expected CL_ limit H— yy N
5 - + 1o ATLAS Preliminary ] 0 :
= 6 + 20 Data 2011, s = 7 TeV E Excluded (95% CL):
= 5 _ 11 | 114 < my < 115 GeV, 135 < m« 136 GeV
a  5f det=4.9fb1 :
i
AR
P
H oo bvv v b v v b b v o bvvvn v Lwv v 0 H
110 115 120 125 130 135 140 145 150
my [GeV]
ConSiSTenCYOfThedGTGWiThThe a° SRR L L B LN BN R B LN ELNLNLELA
background-only expectation 10— Observedp, Data 2011, Ns =7TeV
e SM H — vy expected p_ p ]
. — L det=4.9fb N
Maximum deviation from background-only : ~ ——
: - Ho pane]
expecTaT|on Observed for mH~126 Gev. 10_1;r-‘.‘.‘.'.'.-.'.-.‘.-.‘.-.‘.-.‘.--‘-.‘.-.‘.I.-.I.-.I.-.I.-I-.I.-.I.-...-...--.:::::-‘:.‘:.‘.-.‘.-'-'-‘-'-“""""""';:
O local py-value: 0.27% or 2.80 ) EWSym——
- o r xpected from y
O expected from §M Higgs: 1.4(.J.|OCG| 107 Higgs at given m,, |3
O global py-value: includes probability for .V 1
such. an excess to appear anywhere in 10’3? ATLAS Preliminary 3
the investigated mass range (110-1506ev) | &
(“Look-EISewhere_EffeC'l'"): ~7°/° (150) 10 110 115 120 125 130 135 140 145 150
| my [GeV]

(=3}



110 < my, < 600 GeV

O o~2-5fb
0 However:
-- mass can be fully reconstructed - events would cluster in a (harrow) peak
-- pure: S/B ~ 1
O 4 leptons: p1234>20,20,7,7 GeV; m;, = m, + 15 GeV; m;, > 15-60 GeV
(depending on my,)
O Main backgrounds:
-- ZZ®) (irreducible)
-- my < 2my: Zbb, Z+jets, tt with two leptons from b/q-jets > |
- Suppressed with isolation and impact parameter cuts on two softest leptons
O Signal acceptance x efficiency: ~ 15 % for my~ 125 GeV

Crucial experimental aspects:

[ High lepton reconstruction and identification efficiency down to lowest py

[ Good lepton energy/momentum resolution

[ Good control of reducible backgrounds (Zbb, Z+jets, 1) in low-mass region:
- cannot rely on MC alone (theoretical uncertainties, b/q-jet - | modeling, ..)
- need to compare MC to data in background-enriched control regions (but: low

statistics ..)

- Conservative/stringent p+ and m(ll) cuts used at this stage
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> 110IIIIl]IIIIIIIIIIIII|]l]IIIIIIIIIIIIIIIIIIIIIII
P .. > . :
Identification efficiency from § [ aTLas Preliminay  |Lat-47" :
J/y > ee, W > ev, Z> ee data samples || € 100- e e
c - A A ?A e -
0 il - - _
Crucial to understand low-pt electrons 5 r + Di | % i
(affected by material) with data S eob ? Systematic uncertainty:
Z C 6% (pt~7 GeV)
i 70:_ <2 % (PT~5O GCV) _
3 - <247 .
EleCTron performance 3 60— ® DataZ— ee O MC Z— ee .
[ M DataJ/y —ee O MC Jiy— ee ]
:I A IIData W ev | I“ MC |W—> ev | | I_
. . ) 0590 15 20 25 30 35 40 45 50
Variation of electron efficiency with £ [GeV]
pile-up (cuts not re-tuned yet) well modeled by !
simulation: from Z-> ee data and MC samples H-> 4e mass resolution: 2.5 GeV
o'\?‘ 105:| T I 1T I 1T I LI I LI | LI LI I LI | LI | LI |: Event fractlon In +20- 82%
> 100F ATLAS Preliminary JLL dt~4.7 o = 20.08" o 3
2 e = ATLAS Simulation Preliminary ;
g 95:_ & e * s e » ) @ P~ _: 0 07_
O - ® $ . oV. B
= R E ~ © ® m,=130GeV
c * 4 & 4 s 4 2 = 50.06} gaussian fit
Y= 4 2 A = « -
3 = 4 i # 3 0.05] H-zz-4e
£ 80f B E :
§ 75; S8 np 88 m ¥ o5 - 3 0.04|
;o R
-.3 70__ - raction outside = £6G:
@ E . E N NN
W 65 MC Loose++ A MC Medlum++ 0 MC Tight++ — No Z-mass fit constraint L#
60=-5 4 6 10 12 14 16 18 20 L
Number of reconstructed vertices go 90 100 110 120 130 140 150

meeee [GeV] 28



Improving Z->up mass resolution

Muon (calorimetric) isolation efficiency

L L L B L L IR L IS R B IR B > fPOmZQHHCVQnTSindGTGGnnd
830000 :_ & Spring 2011 aligf\ment % ATLAS Preliminary_: Q
- C o Summer 2011 alignment * Data2011,\5 =7 TeV ] g |-
~ - Z — pp MC ’ s £ et —0—0——4~ *:g: * =
» 25000 ® g T :$:+.~
% - . det=0.70 o 50.998[ + |
._220000 = ID tracks S L = ._r__; - ' :
§ F ] 20.996 [ Lat=5.1m" -
™ 15000 & * B 2 2011 data, chain 1 = MC §
= 0.994[ -
10000 f_ o X _f c.'é ’ E i;—::ls t.apg-a{?d;probe * data E
- 98 . ] 0.9921— , reliminary . =
5000 g 2 E 21.005f 3
Ml tate el RN I . E 1Ife® & @ & & & 9o @ ® g 0@ o ® — ._j
%o 70 80 90 100 110 120 O 995k E
MC (perfect): 2.31:.01 GeV M, [GeV] 2 4 6 8 10 12 14 16 18 20
| Data Spring 2011 : 2.89+01 GeV Number of reconstructed vertices
Data Summer 2011: 2.45:01 GeV
%) i [rrrrprrerp T rr T e e e |
(uD) 0.1 ATLAS Simulation Preliminary N
2 I |
~ ® m,-130GeV ]
Muon performance S0l —— M- i0ce §
© - ]
. . . o I H—ZZ—4n
Muon reconstruction efficiency > 95% 0.06[- -
over 4 < p < 100 GeV i o = (1.98 £ 0.03) GeV ]
He 4“ mass 0'04__ fraction outside + 2¢: 0.15 B
resolution: ~2 GeV 0.02- -
Event fraction * :
. Ll et empned®™® h, S,
in +20: ~ 85% 80 90 100 110 120 130 140 150
12/27/11 No Z-mass fit constraint My [GEV]




After all selections: kinematic cuts, isolation, impact parameter

Full mass range
Observed: 71 events: 24 4u + 30 2e2u + 17 4e
Expected from background: 62+9

T I T T T I =
ATLAS Preliminary ]

® DATA ]
I Background .
[ Signal (mH=150 GeV) 1
[ Signal (mH=190 GeV) |
B Signal (mH=360 GeV) A

—
N
LI N

Events/10 GeV
T Ial T

H—zz" -4
[Ldt = 4.8 fb!
\s=7TeV

m(4l) < 180 GeV
Observed: 8 events: 3 4u + 3 2e2u + 2 4e
Expected from background: 9.3+1.5

| T T T T
- [ Background ATLAS Preliminary ]
+ [ Signal (mH=125 GeV)
- [ Signal (m =150 GeV)
N [ Signal (mH=1go GeV)

—

Events/5 GeV

H—zZ" -4l
[Ldt = 4.8 b
\Ns=7TeV

In the region my < 141 GeV (not already excluded at 95% C.L.) 3 events are observed:
two 2e2p events (M=123.6 GeV, m=124.3 GeV) and one 4p event (m=124.6 GeV)

In the region 117< m,, <128 GeV

(containing ~90% of a m,=125 GeV signal):
similar contributions expected from signal and
background: ~ 1.5 events each

S/B~2(4u), ~1(2e2u), ~ 0.3 (4e)
Background dominated by ZZ* (4p and 2e2y),
and Z+jets (4e)

Main systematic uncertainties

Higgs cross-section : ~ 15%
Electron efficiency i~ 2-8%
ZZ* background : ~15%

Zbb, +jets backgrounds : ~ 40%
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11.6 GeV

ATLAS

EXPERIMENT

>
Q
O
X
4
N
-—f
1
= B
<
S
<
S
=
Q
+—
)
2
O
<
)
O
o
4

pr (-, p*, ut, )= 61.2, 33.1,17.8,
Mqo= 89.7 GeV, Ms34= 24.6 GeV

§

2011-09-14 12:37:11 CEST

hitp://atlas.ch

Event: 143576946

Run: 189280




2e2y candidate with m,,, = 124.3 GeV

pr(e*, e, yu,u)=415,6265,247,18.3 GeV
m (e*e’)= 76.8 GeV, m(p*y’) = 45.7 GeV

ATLAS

EXPERIMENT

http://atlas.ch

Run: 182796
Event: 74566644
2011-05-30 07:54:29 CEST

32



From fit of signal and background expectations to 4| mass spectrum

% 02 LI I LI I rrrT | LI I rrri I rrri I LI l: %1 02 :I I rrri I LI I LI I rrri I rrra | L I UL l LI I:
g ATLAS Preliminary — Observed CL 7 % [ ATLAS Preliminary — Observed CL; ]
c HozZ"»a ExpectedCL, | ¢ [ HozZ'-s4 . Expected CL_ ]
2 Jt=48m"  mmiqg | = [ [ot-esn’  gmiqs -
E R Vs=7Tev C+26 1 E \s=7 TeV 426
= B == 10 B =
O 10 - E (@) -

R 1 X L
(o) L i Vo) B
o - 1 o [

1 ................................. _.:

1 :... .................................................. ] A :

i | - l 11 1 1 I 1111 l 1111 I 1111 l 11 11 l 11 1 l- —l I 1111 l 1111 l 1111 l 1111 l 1111 l 111 l 1111 I 111 l-

110 120 130 140 150 160 170 180 200 250 300 350 400 450 500 550 600
my [GeV] my [GeV]

Excluded (95% CL): 135 < m,, < 156 GeV and 181 < m, < 415 GeV (except 234-255 GeV)
Expected (95% CL): 137 < my, < 158 GeV and 185 < m,, < 400 GeV

12/27/11
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Consistency of the data with the background-only expectation
o 4T T T o T RARRRRARRN RN RRARE AL i
E.mﬁ 'moo ; ci—. ._\’“0 .000...0000000000000
XA S— A 0¥ Y A S
102F | ¢ A4 0% " ;
A R
10_45 ATLAS Preliminary - ol “./ATLAS Preliminary
- —»— Observed Ho 7775 41 - - —— Observed Ho 77541
e E I A T E d
josl o 5 pecte JLdt= 481" josho 5pecte JLdt=48 10"
-6 Pl 3 © \II§=7 Te\[/ | -6 3 ° | | \/g=l7 Tev
10900 200 300 400 500 600 19110 120 130 140 150 160 170 180 190 200
m,, [GeV] my [GeV]
Maximum deviations from background-only expectations
my (6eV) | Local (global) p, | Local significance | Expected from SM Higgs
Excluded at ° °
o5% CL by | | 125 1.8% (~50%) 210 1.40
ATLAS+CMS 244 1.1% (~50%) 230 3.20
combination 500 1.4% (~50%) 220 150

LEE estimated over

mass range: 110-600 GeV
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H>vy, H> 17

Putting all channels together - combined constraints H> WWO- Ivlv

H> ZZ®) > 4], H> ZZ > llvv
H> ZZ - llqgq, H> WW-Ivqq

W/ZH-> Ibb+X not included

LEP [ R
s 10T 11 L WAL L = AN R IR B R e L T
s> [ ATLAS Preliminary 2011 Data 1 ol Prellmmary
kS B - ] B
S| Tommed fumroasn’ ||| ol SR | g
E | 4 B=lo (s=7TeV | = /s =
— — -l
— -
(@) O ATLAS
o\o 1 gt - o\o tod
0 - . 0 oday
N . 1 e
-1 I(?‘Ls lelltS | | | | II:r!IFS.I PRI TN T [ O A o |
107400 200 300 400 500 600 110 115 120 125 130 135 140 148 150
M, [GeV] M, [GeV]
Excluded at 95% CL 112.7 <my;< 115.5 GeV
131 <m < 453 GeV, except 237-251 GeV
Expected if no signal 124.6-520 GeV
Excluded at 99% CL 133 <my < 230 GeV, 260 < m, < 437 GeV
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Consistency of the data with the background-only expectation

—— ———— o Tg7 | | T
% 1E . i’reliminéry | 2011 Data j_ ;?5 o \
> E 3 AT e NN A
O a1l J o
— 107§ E o )
1] = T 5 N O N e
8 o Y e e 3 20 o _
210+ ¢ 19 LT E | R E
B R . A — - 30 N Expected from
g . " — Observed = 126 GeV
LR o £ S sotas S PO el SM Higgs
I T = 4o ATLAS Preliminary -
10°g f Ldt=1.049f%" 3 | |  EX AR matdbidesksetiont A
ol v . 5 Exp. Comb. ---- Exp. H—
0% i) Vs=7TeV E 107« —Obz Gomb. _o;; Heey
B R N N A >0 B Ho4 o BeHowy 2011 Data
10"900 200 300 400 500 _ 600 10°F —ObsHT‘“ —|0bsH|**v'v Jra-smian’
M, [GeV] 110 115 120 125 130 135 140 145 150
Maximum deviation from background-only My [GeV]

expectation observed for m~126 GeV

Local py-value: 1.9 104
- local significance of the excess: 3.60
~280H> vy, 2.1c0 H> 4l,1.40 H> Iviv

Expected from SM Higgs: ~2.40 local (~1.40 per channel)

Global py-value : 0.6% >2.50 LEE over 110-146 GeV
Global py-value : 1.4% >2.20 LEE over 110-600 GeV
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LHC plans for 2012

20 weeks of high intensity proton operation (May-Oct) 148 days of
physics
Possibly move to higher beam energy: 3.5 TeV—4 TeV LHC
— Will be decided beginning of next year
Possible peak performance with 50 ns beams:
— 3.5 TeV: higher bunch intensity, smaller p* (0.8-0.9 m)
— Peak luminosity increase: 20 to 30 %
— 4 TeV: higher bunch intensity, smaller p* (0.7 - 0.8 m)
— Peak luminosity increase: 60 to 75 %

An integrated luminosity between 10 - 15 fblis in reach

In case of 25 ns bunch spacing performance at least ~ 10 - 20 %
lower than with 50 ns
— More unknowns due to several effects with smaller bunch spacing.

Bunch Peak Integrated  Pile Up N max
Spacing  Luminosity Luminosity
(fb-

50ns 5.80E+33 ~27 1.55E+11
25ns 3.80E+33 ~9 1.15E+11

12/27/11
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Production jobs running on ATLAS Grid every day

Completed jobs

600,000

350 Days from Week 00 of 2011 to Week 51 of 2011
L] L]

500,000

400,000

300,000

200,000

100,000

muUSA M GERMANY
B FRANCE I sPAIN

W TALY M SWITZERLAND
B NETHERLANDS B TAIWAN

B POLAND [T SLOVENIA
[HRUSSIA [TIPORTUGAL

B SWEDEN MISRAEL

B TURKEY M IRELAND

M AUSTRIA M AUSTRALIA

Maximum: 540,529 , Minimum: 0.00

Includes data reprocessing and
simulation at 10 Tierl-s + CERN + ~ 70
Tier2 federations> 80 sites

12/27/11
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Aug 2011 Sep 2011 Oct 2011 Nov 2011 Dec 2011

Production jobs
20.5%

RU+JINR 1.41%

, Average: 256,865 , Current: 147,131

10 GB/s peak rate (Design 2GB/s)
~66 PetaBytes since LHC start

38



Production jobs running on RU-ATLAS Grid every day

Completed jobs
330 Days from Week 00 of 2011 to Week 48 of 2011
Ll w

g e emaitaitin 111 PP |H1HI]IH[H,"IHH”h.hu |’HH IR, HTTTHANT IHIH\thlH]h.]IH[mHIH“m.. I .,|lh|‘\|n1\,.m,w..m,.mm v
Feb 2011 Mar 2011 Apr 2011 May 2011 Jun 2011  Jul 2011 Aug 2011 Sep 2011 Oct 2011 Nov 2011

M JINR-LCG2 B RRC-KI1 I RU-PROTVINO-IHEP ENITEP M RU-MOSCOW-SINP-LCG2
B rRU-PNPI TRU-MOSCOW-FIAN-LCG2

Maximum: 13,234 , Minimum: 0.00 , Average: 3.485 , Current: 6,510

47.98%
16.98%
12.26%
9.2%
5.92%
3.67%

12/27/11
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Analysis jobs running on ATLAS Grid every day

Completed jobs
350 Days from Week 00 of 2011 to Week 51 of 2011
L LJ

1,000,000

800,000

600,000

400,000

200,000

Feb 2011 Mar 2011 Apr 2011 May 2011 jun 2011 jJul 2011 Aug 2011 Sep 2011 Oct 2011 Nov 2011 Dec 2011

muUSsA B None muUK
M GERMANY B FRANCE BNETHERLANDS
M TALY [1AaPAN M caNnADA
B SWITZERLAND M TAIWAN MISRAEL
M sPAIN B CZECH REPUBLIC B POLAND
B ROMANIA B CHINA B DENMARK, FINLAND, NORWAY, SWEDEN
B AUSTRALIA [ SLOVENIA [RrRUSSIA
[ PORTUGAL I TURKEY B SWEDEN
M AUSTRIA MIRELAND I SOUTH AFRICA
B GREECE
Maximum: 942,768 , Minimum: 0.00 , Average: 323,265 , Current: 168,679

User analysis jobs The excellent Grid performance has been crucial for fast
vy AV | release of physics results and for the worldwide ATLAS

community to participate in an effective way to data

RU+JINR ALV | cnalysis. Grid-based analysis in 2011 : > 1500 different

: users, ~ 83 M analysis jobs
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Analysis jobs running on RU-ATLAS Grid every day

Completed jobs
330 Days from Week 00 of 2011 to Week 48 of 2011

Feb 2011 Mar 2011 Apr 2011 May 2011 Jun 2011 Jul 2011 Aug 2011 Sep 2011 Oct 2011 Nowv 2011

BN RU-PROTVINO-IHEP N RRC-KI BN RU-PNPI

Maximum: 11,588 , Minimum: 0.00 , Average: 2,615 , Current: 6,954

JINR 44.62%
THEP 47.00%
RRC-KI 8.14%
PNPI 0.22%
FIAN 0.02%
ITEP 0.01%

12/27/11
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ATLAS publications

W Searches

B Measurements
Performance

an Mar May Jul Sep Nov
Ly J

1] IIII
Sep

 Mar ~ May Jul
2010 2011

ATLAS papers submitted for Conference hotes:

publication: « 265 since the start of data taking
* In2010: 16 papers (~50 to summer conferences)

- In 2011 75 papers until
today

12/27/11
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LHC parameters in 2011

® Number of bunches  ® Peak luminosity

26 ha B 0 erp—— omae @ @ o
50 ns -
1200 | Increase of Nr. Bunches
) - 1380 )
1.5mp*
% 1l 5
- L Bk )
. I .'0':.*?."" 1 % 1380 bunches
0 @ - '.:. - - .L
- ..:.w P Lﬂc
ot—.—w*.~ .. : R, . I

,fff«fofoﬁ‘i‘fofiof/’ojo/iv"’fid’i«"#fijfi #

&

12/27/11 ATLAS 3kcnepumeHT

Peak Luminosity €30 cm-2s-1



LHC records 2011 in p-p run

November 2011

Items in red are records set in the past week of

Peak Stable Luminosity Delivered 3.65x10" ems™
Maximum Luminosity Delivered in one fill 122.44 pb'1
Maximum Luminosity Delivered in one day 135.45 pb'l
Maximum Luminosity Delivered in 7 days 583.5 pb'1
Maximum Colliding Bunches 1854

Maximum Peak Events per Bunch Crossing 33.96

Maximum Average Events per Bunch Crossing | 32.21

Longest Time in Stable Beams for one fill 26.0 hours
Longest Time in Stable Beams for one day 21.9 hours (91.2%)
Longest Time in Stable Beams for 7 days 107.1 hours (63.7%)
Fastest Turnaround to Stable Beams 2.11 hours

Integrated Iummosﬁry per‘ day

ATLAS OnI|ne Luminosity \F 7TeV
[ ] LHC Delivered Al
[ JLHC Delivered Stable
[] ATLAS Ready Recorded

Integrated Luminosity [pb ~Yday]

0 : ‘ .
01/03 31/03 01/05 31/05 01/07 01/08 31/08 01/10 01/11
Day in 2011

12/27/11

’ Duration of Fills with Stable Beams

RMS

Entries 254 |
Mean  5.988 |

4.967

0. |

Duration (hrs)

Luminosity vs time in the fill

for which maximum
luminosity was delivered

Luminosity (10 > cm2 s7)

[ ATLAS Oniine Luminosity

peak luminosity

[T LHC Delivered All
] LHC Delivered Stable
_ [EE] ATLAS Ready Recorded

bunch spacing

B*

bunch population

18-14h 16-16h 16-18h 16-20h 16-22h 17-00h 17-02h 17-04h 17-06h 17-08h

CEST Time number of bunches

full crossing angle 8,

1034 cm2
s_l

25 ns
0.5m
300 prad
1.1x 104

2808

LHC design parameters
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Pb-Pb integrated luminosity

Peak luminosity seen by ATLAS:
~ 512 x10%6 cm2 s!

17 times more Pb-Pb collisions:
- 9 ub-1in 2010
- 158 pb-1 in 2011
Excellent recording efficiency: 95%

ATLAS Online Luminosity  \[s =2.76 TeV
® LHC Stable Beams

Peak Lumi: 512.0x 10** em?s™ | |
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Integrated luminosity per day

0
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= T L e
Day in 2011 S 22 ATLAS Online Luminosity \s=7TeV*Z =
", 20F [JLHC Delivered Al =
2. 18F [_]LHC Delivered Stable =
. > C |
The LHC records in 2011. Ton run g 16 [IATLAS Ready Recorded E
£ 14 —
Peak Stable Luminosity Delivered 3.65x10% cm’’s” § 12 f_ _f
Maximum Luminosity Delivered in one fill 122.44 pb'1 ;' 10 = E
Maximum Luminosity Delivered in one day 135.45 pb'1 Qg = 3
Maximum Luminosity Delivered in 7 days 583.5 pb'1 g 8 = =
Maximum Colliding Bunches 1854 g 6 =
Maximum Peak Events per Bunch Crossing 33.96 = 4 =
Maximum Average Events per Bunch Crossing | 32.21 = E
Longest Time in Stable Beams for one fill 26.0 hours 25 3
Longest Time in Stable Beams for one day 21.9 hours (91.2%) 0
Longest Time in Stable Beams for 7 days 107.1 hours (63.7%) 05/11 12/11 19/11 26/11 03/12 10/12
Fastest Turnaround to Stable Beams 2.11 hours Day in 2011

12/27/11




ATLAS detectors status

Pixels 80M 96.4%
SCT Silicon Strips 6.3 M 99.2%
TRT Transition Radiation Tracker 350 k 97.5%
LAr EM Calorimeter 170 k 99.8%
Tile calorimeter 9800 96.2%
Hadronic endcap LAr calorimeter 5600 99.6%
Forward LAr calorimeter 3500 99.8%
LVL1 Calo trigger 7160 99.9%
LVL1 Muon RPC trigger 370 k100 99.0%
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 370 k 97.0%
TGC Endcap Muon Chambers 320 k 97.9%
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