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Collaboration composition changes since the last RRB

At its Collaboration Board (CB) meeting on 3 February 2012, the Collaboration

admitted two new Institutions
(Expressions of Interests had been presented at the October 2011 CB):

Kyushu University, Japan

[Activities include: Silicon detector operation; physics; upgrade]
University of Warwick, UK

[Activities include: Trigger; tau-lepton performance; physics; upgrade]

Members of the above Institutions have been active in ATLAS for several years through
affiliation to other Institutions, and are contributing strongly to some crucial (operation)
tasks for the experiment.

Their applications were strongly supported by the relevant National Communities as well as
ATLAS Project Leaders and Activity Coordinators.

The RRB is kindly requested to endorse the admission of these two
new Institutions in the ATLAS Collaboration

The total number of Institutions (with voting rights in the CB)
increases from 173 to 175
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Collaboration Board

Changes since last RRB:

Martine Bosman (Barcelona) has become CB Chair

Steve McMahon (RAL) has become ID Project Leader
David Francis (CERN) has become TDAQ Project Leader
Thilo Pauly (CERN) has become Run Coordinator
Hans von der Schmitt (Munich MPT) has become Computing Coordinator
Tony Doyle (Glasgow) has become Chair of the Publications Committee
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Most of these appointments are by election by the Collaboration Board out
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Status of ATLAS and recent accomplishments

Since last RRB meeting (17 October 2011):

O Very successful completion of the 2011 LHC run:
> 56 fb! pp and 166 ub! Pb-Pb delivered to ATLAS

O Update of Higgs results (full 2011 dataset in some cases) presented already
at the CERN Higgs seminar on 13 December

0 Intense activities in Winter technical stop > see MNessi's talk

0 Huge amount of physics results presented at Winter Conferences
(documented in ~ 40 CONF-notes)

[ 78 more papers on collision data submitted for publication (141 in total on collision
data since the beginning of LHC operation)

Q Preparation for the 2012 run > first data at /s=8 TeV recorded

F.Gianotti, RRB, 24/4/2012




2011 data-taking
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Fraction of non-operational detector channels: few permil to 5%
(depends on the sub-detector)

Data-taking efficiency = (recorded lumi)/(delivered lumi): ~93.5%

Good-quality data fraction, used for analysis : 90-96%

(depends on the analysis)




Outstanding performance of the Grid in 2011

Number of concurrent jobs at all ATLAS Tiers: CERN, 10 Tierl-s,
~ 70 Tier2 federations = > 80 sites
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Maximurn: 138,857 , Minimum: 0.00 , Average: 87,506 , Current: 103,122

O Available resources (thanks to FA !) fully used (stressed ..)

O ATLAS Computing Model has proven to be very flexible, adapting to data-taking and
analysis demands (e.g. dynamic data placement, less reprocessing than foreseen,
very intense simulation) 9
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The excellent Grid performance has been crucial for the fast release of physics
results and to allow the worldwide ATLAS community to participate in an
effective way to data analysis (> 1500 distinct users on the Grid).
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Examples of detector performance with
the full 2011 dataset

Stability of the EM calorimeter E-scale
vs time during the run
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Jet E-scale calibration with Z+jet events
(jet E-scale known to better
than ~1% in some p+/n ranges)
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Summary of main electroweak and top cross-section measurements [

WY

Inner error: statistical ATLAS Preiiminary
Outer error: total g

j Ldt=0.035+4.7fb"
\s=7TeV

Theogry
m Datai2010
O Datai2011

oxBR(ZZ~> 4l)
~ 40 fb

SM expectations agree with measurements (within present uncertainties)

Experimental precision starts to challenge theory for eg. tt (background to most searches)

& Measuring cross-sections down to few fb (including leptonic branching ratios)



Electroweak: di-boson production NEW: full
2011 dataset

Process| Final state Measured total cross-section Theory (NLO SM)
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QCD measurements
(dijet cross-sections):
start to constrain PDF
and MC models

Ratio wrt CT10

Thanks to the high masses
(up to mj;~ 4.6 TeV) and large
kinematic range becoming accessible

Ratio wrt CT10

NEW: full
2011 dataset

Ratio wrt CT10

Good agreement NLO QCD-data
with some tension at large masses
and rapidities

Ratio wrt CT10

Figure 6: Ratios of dijet double-differential cross section to the theoretical prediction obtained using
NLOJET++ with the CT10 PDF set. The ratios are shown as a function of dijet mass, binned in half the
absolute rapidity difference between the two leading jets, y* = |y; — y2|/2. The results are shown for jets
identified using the anti-k; algorithm with R = 0.4. The total systematic uncertainties on the measurement
are indicated by the dark-shaded bands. The theoretical error bands obtained by using NLOJET++ with
different PDF sets (CT10, MSTW 2008, NNPDF 2.1, HERAPDF 1.5) are shown.
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Searches for New Physics Sauatcauino neutaling rodel, @) =00eV o NEW: full !
(a few examples ...) 2011 dataset
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In di-jet mass and angular distributions
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Main ATLAS results on searches for New Physics (SUSY not included)

|
FEA :
NEW ATLAS Exotics Searches* - 95% CL Lower Limits (Status: Moriond QCD 2012)
— 2 . e Y T T TTTT T T |||||I|'| T T T TTTT] T LI B B
Large ED (ADD) : monojet |L=1.0" (2011) [ATLAS-CONF-2011-095] 1 s2Tev| Mj (5=2)
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g RS with k/Mp, = 0.1 : dilepton, m, |t=4.9-5.0m" (2011) [ATLAS-CONF-2012-007] I  216Tev Graviton mass | dt = (0.04 - 5.0} fb”
E RS with k/M,, = 0.1 : ZZ resonance, m,, riij | L=10m? 2011) (12030718 sascev. Eraviton mass f =(0.04-5.0)
° RS with g /g =-0.20 : tt — l+jets, M, |ie21 " (2011) (ATLAS-CONF-2012:028] 103 Te} KK gluon mass Is=7TeV
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3 ADD BH UV?TH D 3) : multijet, PT. jets |L=35pb” (2010) [ATLAS-CONF-2011-068] 1.aiT-v My, (6=6)
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3 |
_____________________________________________ SSM Wiy, |istom’ @omrostste) I 2157y W'mass
o Scalar LQ pairs (f=1) : kin. vars. in eejj, evjj |L=10m"@2011)[1112.4828] ss0cev 1" den. LQ mass
A Scalar LQ pairs (£=1) : kin. vars. in pujj, uvjj [L=10m" 201) [Preliminary] sesGev 2™ gen. LQ mass
w 4" generation : Q o~ WaWQq  |L=t.0m" 2011) [1202.3389] 350 Gev Q, mass |
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2 Excited quarks : dijet resonance, M, |L=08 " 2011) (ATLAS-CONF-2012.038] 1 aasTev| q° mass
H Excited electron : e-y resonance, M, |L=49 %" (2011) [ATLAS-CONF-2012-023) I 267eV e’ mass (A = m{e*))
4 FExcitedmuon:y-y resonance, m |ieaiNiauiniATiAS CoNEzoIzaEs MUETA - mass (A =m(u)
. Techni-hadrons : dilepton, mw“;‘ p_l_f{o-l- mass {m{pT!mT} - m(m;) = 100 GeV)
Techni-hadrons : WZ resonance (vIll), rr.'mrz p_ massg(mi(p ) =m(m,) +mw__m(aT) =1.1 m{pT))
Major. neutr. (LRSM, no mixing) : 2-lep + jets N mass (m(W_) = 2 TeV)
@ W,, (LRSM, no mixing) : 2-lep + jets W, mass (m(N) < 1.4 GeV)
S H* (DY prod., BR(H*“—uu)=1) : §§ dimuon, m
Color octeLl scalar : dijet resonance, n‘i”. Scalar resonance mass
Vector-lilke quark : CC,m, mass (coupling k,q =v/mg)
_________________________________ Vector-like quark : NG, m, Qgmass (coupling cyq = v/my)
1 1111 1 19 90l 1 L1l

107" 1 10 10°
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*Only a selection of the available mass limits on new states or phenomena shown

F.

16




A new particle state discovered at the LHC |

Full 2011 Xp(3P) 2 Y(1s,25) y

dataset

—T r T T T I T T T I T T T I T T T I T T T I T T T
ATLAS s Data:T{1S}y —— Fitto T(1S)y

:—_I-Ldt =4.4fp' | & DaaT@Sy — Fit to T(2S)y

----- Background to T{1S)y -

Q x,(nP) > Y(1s,2s) v > ppy

Q Xb(lp) m= 9.9 GeV and Xb(ZP)
m=10.2 GeV states clearly visible

O New structure at 10.5 GeV observed
> X(3P)

Q Confirmed with Y(2s) data and with
converted photons

A Significance > 6 o

e Background to T(2S)y

Converted F’hctons_é

u*ny Candidates / (25 MeV)

10.0 102 10.4

M) - m'w) +m o [GeV]

M [x,(3P)]=10.539 = 0.004 (stat) = 0.008 (syst)

Xp(3P) interpretation consistent with theoretical predictions

F.Gianotti, RRB, 24/4/2012 17



SM Higgs searches

O Analysis performed in 12 distinct channels
O Low-mass region: H-> vy, H> ZZ* 2 4], H> WW* > Wiv, H & 11, W/ZH > bb
Q All results based on the full dataset recordedin 2011 (4.6-4.9 fb)

WITIRRR MRS BN NEW: full
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G — Selected diphoton sample -
P 800, . pData 2011p =
§ 700 Background model 7
m R - SM Higgs boson m =120 GeV (MC) 3 .

600 = H-> vyy:

s00E- o-77ev [ La-aom’ = for my ~ 125 GeV, ~70 signal events expected

200F- 4+ = | after all cuts, and ~ 3000 background events in

300F- 3 | signal mass window -> S/B ~ 0.02
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6~ [Ldt=4.38fb"
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H-> 4l:
in the region my < 141 GeV (not excluded at 99% CL
by ATLAS+CMS combination) 3 events are observed:
two 2e2p events (m=123.6 GeV, m=124.3 GeV) and
one 4y event (m=124.6 GeV)
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Combining all (12) channels together, full 2011 dataset
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] - ATLAS Preliminary 2011 Data
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Global po-value: 10-30%
(taking into account “look-elsewhere-effect")
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The 2012 run

(preliminary achievements and challenges)

Goal is to collect 15-20 fb! at /s=8 TeV
- would allow to close the SM Higgs question (and more ...)

F.Gianotti, RRB, 24/4/2012 23



2012 data-taking

ATLAS Online Luminosity
[ LHC Delivered
[ ] ATLAS Recordeg

Total Deliveredf 0.87 fb™
Total Recorded\ 0.80 fb™
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Peak luminosity seen
by ATLAS:
~55 x1033 cm? s
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Data-taking efficiency to date =
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Day in 2012

(recorded lumi)/(delivered lumi): 92.4 %
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number of interactions per crossing

PILE-UP

The challenge:

O 2011: average 12, with tails up fo ~20 - comparable to what expected at design luminosiT

(due to: 50 ns operation; several machine parameters pushed beyond design, etc.)
O 2012: higher energy, more squeezed beams ($*=0.6m) - already experienced an average

of ~25 events/xing at the beginning of the fill with tails up to ~30.

\

NN

\
\

event from 2012 data with 25 reconstructed vertices

'o_,\ : ,f
vﬂ%\
al\

Huge efforts over last months to prepare for high lumi and pile-up expected in 2012:

O optimized trigger and offline algorithms (tracking, calo noise treatment, physics objects)

- mitigate impact of pile-up on CPU, rates, efficiency, identification, resolution

in spite of x2 larger CPU/event and event size > we do not request additional computing

resources (optimized computing model, increased fraction of fast simulation, etc.)

g
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Trigger in 2012

Huge amount of preparation work:

O careful optimization of selections (e.g. isolation) to keep low unprescaled thresholds (eg.
for inclusive leptons) in spite of x2 projected higher luminosity and pile-up than in 2011

O pile-up robust algorithms developed (flat efficiencies vs pile-up, CPU usage, etc.)

- First results from 2012 operation indicate that performance (rates, efficiency,
robustness, ..) copes well with harsh conditions while meeting physics goals

Lowest unprescaled thresholds (examples)

pt threshold (GeV) |Rate (Hz)
()=end 2011 if different | 4x103%3

I
|

L1: up to ~ 65 kHz

Rate [Hz]

24 (22)

24 (18)
12

13 (10)

29,20
20

F | , , 80 (60)

20-06h  20- 08h 20- 10h 20- 12h 20- 14h i 55 (30)

CEST Time

EF: ~ 400Hz

ATLAS Trigger Operations
LHC Fill 2536 Apr. 19-20 2012
Starting Luminosity35.12 x 10 cm?s™

Endmg Lum|n05|ty 2.26 x 10 cm?st

Typical recorded rates for main streams e/y, Jets/1/E{"iss , Muons: ~ 100 Hz each
Note: almost 600 trigger items in total !




Offline reconstruction

With the optimized 2012 algorithms
the electron identification efficiency
is ~ flat with pile-up (tested with
special 2011 high pile-up fills)

With the new pile-up robust tracking
algorithms a linear relation between
mean number of tracks and of vertices
is preserved at

high pile-up

LE

Electron identification efficiency [%]
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Average number of pp collisions per bunch crossing

With the optimised 2012 reconstruction,
gain ~30% in CPU/event for pile-up ~ 30

Ldt=4.7 "

= 2012 selection

1 2011 selection

2012 selection

2011 selection

N IHI|HII‘I\II‘III\|II\I|HII‘\II\|\II\|II\I
o

Number of reconstructed primary vertices

2011 reconstruction
Proposed 2012 reconstruction

~ 25 s/event
confirmed
with 2012 data ||




Conclusions

F.Gianotti, RRB, 24/4/2012
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ATLAS has recorded ~ 5.2 fb! of pp dataat /s =7 TeV in 2011
and ~ 0.8 fb! in the recently-started 2012 run at /s =8 TeV

The whole experiment works very well, from smooth and efficient operation of the
detector, trigger and computing to the fast delivery of physics results

Excellent physics achievements so far:

O 141 papers published or submitted for publication

0 Huge number of precise measurements of Standard Model processes
> some now challenge the theory and compete with previous machines

O Searches for new physics extend well into the few-TeV region for many scenarios;
pair-produced SUSY particles excluded for gluino mass up tfo ~15 TeV in simplest models

ATLAS has looked for a SM Higgs boson over the mass region 100-600 GeV, in 12 channels,
using the full 2011 dataset:

O most of the region 110-122.5 GeV and the full region 129-539 GeV excluded at 95% CL
- if the SM Higgs exists, it is most likely in the region ~ 122-129 GeV

Q observed excess at my~ 126 GeV with local significance : 2.50 (~2.90 expected from SM)

> The SM Higgs question should be settled in 2012

It's crucial to maintain this performance in the exciting-but-even-more-challenging 2012 run,
in order to exploit in the best way the physics prospects offered by the projected large
integrated luminosity, before a long shut-down:
QO Lot of work/progress to cope with the harsher 2012 pile-up with minimal impact on physics
O M&O funds (THANKS !lI) and Computing Resources (THANKS !I) have been (and will be)
essential for these accomplishments and have been (and will be) well used
O Sustained efforts by the Collaboration (~ 1000 FTE needed to operate ATLAS
including shifts and personnel at Tiers) will continue to be crucial




The FUTURE: upgrade planning and activities progressing with vigour:

(see Marzio's and Markus' talks)

0 Phase-0: 2013-2014 shut-down (LS1): mostly devoted to consolidation; planning

well advanced and IBL on schedule; financially covered within the present funding plan;
IBL MoU submitted for endorsement at this RRB

O Phase-1: 2018 shut-down (LS2): LoI submitted (positive feedback from LHCC);
preliminary plans and cost estimates presented at previous and this RRB
- goal is to submit financial framework for endorsement at October RRB

O Phase-2: 2021-2022 shut-down (LS3): main upgrade is Inner Detector; LoI beg 2013;
very preliminary plans and cost estimates presented at previous and this RRB

ATLAS is very grateful to the Funding Agencies for their
fundamental contributions to the success of the experiment and
for their continuous support during more than 20 years.

[ THANK YOU |
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SPARES
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Muon Spectrometer (|n|<2.7) : air-core toroids with gas-based muon chambers
Muon trigger and measurement with momentum resolution< 10% up foE, ~ 1 TeV

Length : ~46 m
Radius : ~ 12 m
Muon Detectors TIN Calorimeter Liquid Argon Calorimeter WelghT t A 7000 TonS

3-level trigger ~108 electronic channels
reducing the rate i, | 3000 km of cables

from 40 MHz to = \
~200 Hz

| Inner Detector (|n|<2.5, B=2T):
~ SiPixels, Si strips, Transition

| Radiation detector (straws)
Precise tracking and vertexing,
e/n separation

Momentum resolution:

c/pr~ 3.8x10* pr(GeV) ® 0.015

Solenoid Magnet SCT Tragcker Pixel Detector TRT Tracker

Toroid Magnets

EM calorimeter: Pb-LAr Accordion \

e/y trigger, identification and measurement | HAD calorimetry (|n|<5): segmentation, hermeticity
E-resolution: /E ~ 10%/~E Fe/scintillator Tiles (central), Cu/W-LAr (fwd)

Trigger and measurement of jets and missing E+
E-resolution: c/E ~ 50%/VE @ 0.03
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Updated ATLAS Computing requests as submitted in March to RRB Computing Scrutiny

Group
Table 3: ATLAS resource needs for CERN, Tier-1's and Tier-2's for
2011-2014. The values in round brackets () represent the total existing
pledge obtained from [2] and the values in square brackets [] give the
value from the ATLAS March 2011 resource request [1].
CPU 2011 2011
[KHS06] requested actual 20 il 20
CERN 74 82 (75) 111 (111)[111] | 111(111)[60] | 111 —» 281
Tier-1 202 244 (248) | 289 (290) [259] | 303 (304) [280] 405
Tier-2 275 405 (285) | 319(336)[295] | 355 (365) [321] 444
Disk [PB]
CERN 7 7(7) 9(9) [9] 9 (10) [10] 11
Tier-1 22 38 (26) 27 (31) [27] 33 (33) [30] 40
Tier-2 35 31 (35) 47 (45) [49] 51 (51) [56] 60
Tape |PB]
CERN 14 14 (12) 18 (18) [18] 23 (18) [18] 26
Tier-1 28 16 (32) 32 (39) [36] 40 (43) [40] 53

What counts most is the sum of CPU/disk in Tierl+Tier2s > ATLAS is developing practices
and policies allowing clouds to partition resources between Tiers as best suits features
of the centres and funding (while respecting requirements, e.g. network connectivity).
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Main ATLAS results on SUSY searches

—
> | NEW |
"/
'\ ________________________________________________ T T T TTTT] T T T1
MSUGRA/CMSSM : 0-lep +i's + Er e §=gmass
MSUGRA/CMSSM : 1-lep + j's + E1 e q =0 mass J.Ld'r =(0.03-4.7)fb"
MSUGRA/CMSSM : multijets + E; . b mass (large mg) fs=7TeV
0 Pheno model : 0-lep +j's + E1 e Gmass (m(@) <2 TeV, ||ghtx )
] .
5:3 Pheno model : 0-lep + j's + E e gmass (m(Q) <2 TeV, I|ght %, } ATLAS
b Pheno model : O-lep + j's + E e a [{ass (m(3@) <2 TeV, m{x )< 200 GeV) Preliminary
g Pheno model : O-lep +j's + E; ... g mpss (m('a} <2 TeV, m[x )czuo GeV)
% Gluino med. § + 3" (§— q@x) - 1-lep +j's + E . s {m{x ) <200 GeV, d\m[i* i ) FAM(T, % } =1/2)
£ GMSB : 2-lep OS__ + Er yiss gmass {tanﬁ < 35)
GMSB : 1-t + j:s + ET.rniss mass (tang = 20)
GMSB : 2-1t +'s + ET.rﬂiss 1 TeV {tanﬁb 20)
GGM:yy +E_ }>5oeev3

Gluino med. b [g—-b 7 ) :0-lep + b-j's + E iee g mass (m(x ) < 300 GeV)

c
S Gluino med. t ('”—-tt;.g1 1-lep + b-j's + Et piee g rgass (m{x ) <150 GeV)
§ Gluino med. T {'“—»ttx ):2- Iep (SS) +j's+Ep e g mlss (m(x )¢210 GeV)
‘% Gluino med.T ("'—-tt ) i multi-f's + E7 e qmass {m{x ) < 200 GeV)
'5 Direct bb (b,~ by,) : 2 bejets + Er s b mass [m’i ) <60 GeV)
________________ Direct Tt {_@'Mﬁ‘?{)_ : __Z{j*_|!l_ +bjet+E_ Tmass (115 i) <230 GeV)
¢y  Direct gaugino (%" Xz — BIX ) :2-lep SS + E].-,.‘.IISS % mass {(m{x ) < 400GeV, % )( m(x1) m[xz) m(lv} 1(m{x1) +m{i:)))
B Direct gaugino (7.7, — 317 ) 31ep + Ey iy 7, mass (m(z) § 170 Gev, and as above)
3 AMSB long-lived 3 x1 % mass (1 <t(%°) <2 ns, 0 GeV limit in [0.2,90] ns)
£ Stable massive particles (SMP) : R-hadrons a mas%
S SMP : R-hadrons b mass 1
E SMP : R-hadrons T mass 1
gm SMP : R-hadrons (Pixel det. only) allmass
R S GMSB : stable T I
- RPV : high-mass eu v, mass (4,,,=0.10, i,,,=0.05)
& Bilinear RPV : 1-lep +j's + E; ... G #9 mass (cr, p < 15 mm)

MSUGRA/CMSSM - BC1 RPV : 4-lepton + E .o

‘g mass

<100 GeV, myy= 140 3 GoV)
1 Ll IIIII 1 1 | |

sgluon mass (excl:
] L1 11111

10 1 10
Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena shown
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Heavy Ion physics

Measurement of the azimuthal anisotropy for charged particle

production in /snn = 2.76 TeV lead-lead collisions with the
ATLAS detector

I PD PD ﬁ 276TeV
L=8nub" 0-5%
2<p7, po<3 GeV
2<lAnl<b

Residual
[x10°*]
(=2
f
:‘5&
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2 particles correlation in An—A¢ and projection on A¢ for large An

dN/dm,, [GeV]
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Improved results on several
measurements expected
thanks to 2011 ~20 larger L
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Summary of B, > pp measurements

20 ' i '/' ¥ T ¥ T ¥ y T T T Y T T
~ 15 } i MSSM-U 5
I s — O o —
- 2D & N
s 1.0 | © = i ®
E/ = o ’ o B
m R < 2 / e
X 0 £ S N
% 05| 53 <[ 5
- ~ W 4
/N CDF 10fb"! 95% Houble sided 1SC N
=g gl ;:?“E:m—om_ M$M AC
00 ’. : — ; L 1 s L N L /1 " s " 1 s s N A 1 N : N N 3 1
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10° x BR(B: — u*u")

ATLAS expected improvements: use of full 2011 (and 2012 .) statistics, use of
Muon Spectrometer to improve resolution of forward muons, etc.
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H > WWO S Iviv (evev, uvuv, evav)

O Most sensitive channel over ~ 125-180 GeV (o ~ 200 fb)
O However: challenging: 2v - no mass reconstruction/peak - "counting channel”
0 2 isolated opposite-sign leptons, large EMiss
O Main backgrounds: WW, top, Z+jets, W+jets
2> my £ mz, b-jet veto, ...
- Topological cuts against “irreducible” WW background:
P, My, A(I)” (smaller for scalar HiggS), m+ (ll, E{™ss)

Crucial experimental aspects:
A understanding of E{Mss (genuine and fake)
O excellent understanding of background in signal Transverse mass spectrum

region - use background-enriched, signal-free after all cuts (except M)
control regions in data to constrain MC
—> use MC to extrapolate to the signal region

After all cuts (selection for my=125 GeV)

Observed in data 230 events
Expected background 218 (+33)
Expected signal m,=125GeV | ~31 (x9)

- ATLAS Preliminary :\?Vav‘j ﬁfjﬁ,‘;ﬁ,ﬁm’ i

[ \s=7 Tev,j Ldt=47f" [«  [X SingleTop

- B Z+jets [] W+ets
HAWW“%NN+OPE [ H[125GeV]

Events /10 GeV

60 80I 100 120 140 160 180 200 220 240

mrp = \/(E}_}f + E'%liss)ﬁ _ (Pf_:‘lf‘ + P%liss)Q




H-> zZZ" S 4] (4e, 4y, 2e2p) 110 < my < 600 GeV

Q o~ 2-5fb
O Gold-plated:
-- mass can be fully reconstructed - events would cluster in a (narrow) peak
-- pure: S/B~1
Q 4 leptons: pyl2345>20,20,7,7 GeV; mi, = mz = 15 GeV. mz4 > 15-60 GeV (depending on my)
[ Main backgrounds:
-- ZZO (irreducible)
-- my < 2mz: 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

| e DATA |

> T T T T | T T T T
Crucial experimental aspects: 310 B Seckgound g ooy ATLAS ]
O High lepton reconstruction and identification o0 =R Em S50 GV ]
efficiency down to lowest S 8-/ SystUnc” 5
Y T o
O Good lepton energy/momentum resolution i Hs77_sa)

0 Good control of reducible backgrounds 6F (|Ldt=4.81b"
(Zbb, Z+jets, t1) in low-mass region \s=7TeV

In the region my < 141 GeV (not excluded at 99% CL i
by ATLAS+CMS combination) 3 events are observed: 2r
two 2e2 events (m=123.6 GeV, m=124.3 GeV) and [
one 4p event (m=124.6 GeV) I tion 150 200 50

F.Gianotti, RRB, 24/4/2012 m,, [GeV]




- ATLAS Preliminary 2011 Data
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MoU strategy for Upgrade

History of MoUs

— Traditionally, all ATLAS activities are described and agreed in
Memorandum of Understanding(s) or MoUs
« Deliverables by Institutions
« Cost sharing among Funding Agencies
* Project Governance, Reporting etc.

— Signed by CERN and the Funding Agencies
— Approved by the Resources review Board (RRB)
— ATLAS has MoUs for

« CORE construction
* Maintenance & Operation
* IBL (Interim MoU, becomes definite once sensor technology is chosen)
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Operation Tasks sharing

ATLAS operation, from detector to data preparation, SW, computing, requires ~ 1000 FTE
O Operation Tasks divided in 3 classes (physics is not an OT):

1 : shifts in the control room

2 . on-call shifts

3 : "expert” tasks (eg. calibration, software releases, trigger validation, data distribution, etc.)
In addition: ~ 180 FTE at Tiers (included in the 1000 FTE) from ATLAS work at Tiers
O Shared in fair way across Institutions: proportional to the number of authors

-- students get favorable treatment as they are weighted 0.75

-- new Institutions must contribute more the first two years (weight factors 1.5, 1.25)
0 FTE requirements and contributions of Institutions reviewed and updated yearly

Strong efforts to reduce shift and routine tasks:
A Control Room shift crew reduced from 20 (2010) to 9 people (today)
O increased automation > also on-call shifters and other tasks reduced

Maintaining high data-taking efficiency, excellent data quality, and smooth operation
of the experiment in all its components is essential for the success of the 2012 run
(last one before a long shut-down) > huge efforts by the Collaboration, especially people

| involved in “technical” tasks
F Gianotti, RRB, 247472012 21




Data preservation as a first step foward open data access

Fe

ATLAS is very sensitive to this issue since long: first discussions at Feb 2010 ATLAS week
Motivations:
-- long-term completion and extension of existing physics program:
- eg. may heed to go back to 7-8 TeV data when running at 14 TeV
-- new theoretical ideas and/or results from future facilities
- may heed to re-analyse LHC data
-- provide access to society: education, training, outreach ...

Joined DPHEP (Data Preservation in HEP) in March 2011

We have started to develop a plan with medium and long-term goals:
-- medium term: simplify software architecture, reduce dependencies on
external sources, etc.
- target is ATLAS software "upgrade” during 2013-2014 shut-down
-- longer term: investigating technical solutions (together with DPHEP):
data storage for multi-PB data, language/compilers, software maintenance/migration

Many issues: technology, governance, organization, funding > coherent approach
across experiments/labs/countries is mandatory !

In the meantime: open-access publication; additional information (e.g. efficiency maps)
available on HEPdata; some selected data samples provided for students MasterClasses, etc.
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