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The road to physics
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Data event path

LHC
« Commissioning phase
Collision
» Collision proton-proton: complexity

Detector
» Ready for data taking
* A lot done (tests, commissioning with cosmics, calibration)
A lot to do (real conditions, noise, calibration ...)
Trigger selection
» crucial
Reconstruction : from signal in the detectors to particle
A lot done (MC), need to be confronted to real data
Selection and distribution
e Datasets
» Grid
Analysis
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Collision rate

* Now : 0,05 Hz @ 900 GeV
e 2010 : 3,5TeV ? 7 TeV ? Every 25 ns

« Nominal : collision every 25 ns with ~ 20 hard interactions @ 14
TeV => 600 million collisions/s !

Proton-proton collisions
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[Karl Jakobs]
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Hadronic collisions

3. Vertex
d'interaction
particules

de grand p;

7. Partons
spectateurs

- | : 2. Radiations dans
3 — o I'état initial :
. P ot etat initial :

d Q’\"‘\—"v\@ gluons, photons

"N ‘i\;')\u

1. Distributions de a8 e | K
partons /;{:’& i{

[Benoit Clément]
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ATLAS detector

25 m high
46 m long
7000 tons

Useful variables :
* p; is a Lorentz invariant

* Particles along beam pipe (6<3°) have p; ~0 6 z
* Momentum is conserved 2p1; ~ 0 X .
* Polar angle, rapidity & pseudo-rapidity: 6, y, n y=1/2log (E+ p;)/(E+ p;)

* O is not Lorentz invariant
i i i =1/2logt 2
ey is an invariant, n = y(M=0) . /2 log tan (9/2) _
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electron positron sy

End-cap semiconductor fracker

Calorimeters
(In[ <4,9)

Tracké?é

(2T, n[<2,5)

» silicium pixel detector
80 000 000 pixels

» semiconductor tracker
6 000 000 channels

e transition radiation tracker,
400 000 channels

LPSC LHC Colloquium Sabine Crépé-Renaudin

Muon chambers

(05T, [n| <2,7)

« MDT and CSC chambers

« RPC and TGC chambers
triggers
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Works on detectors

What need to be done after building :
 Commissioning
— Noise measurement
— Performance measurement
« Alignment
position and timing
— Mechanics, optics ...

— Cosmics
— First data

e Calibration

— Electronics
— Data

e Monitoring
« Data quality

LPSC is involved in
electromagnetic
calorimetry

\

+ Julien Labbé
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LPSC work on calorimetry

Examples :
Crosstalk measurement Jitter

W
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tous les gains -
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Precision on energy, position and time measurement are

crucial for analysis
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no trigger = 250 TB/s

107 e
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Physics signal are rare : ~1/1010
= High luminosity
=» Event sorting is necessary

keep 5 in 10% events (reject 99.9995%)

- kHz

I
N

How ?

* Synchronisation with the
machine and 3 steps :

detector
40 MHz

Level 1 (hardware)

75 kHz + ROI

Level 2 (hardware)

3 kHz

Level 3 (software)
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From hits to particles

Reconstruction

* Take signals from detectors
cells/wire
Reconstruct objects

— Clusters for calorimeters

— Tracks for trackers and
muon chambers

- Vertex
Apply calibration

Identification of objects
— Clusters : electrons,

-
5
B
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N 0
R .
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/ .
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hH .
.
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. 75
0 : -
\ Neutron R
3 / -2 invisi
:
. B
i .
B
\ : /o
—

photons or jets ?
P — Tracks : which charged
particle ?
— Tagging : b or light jet ?
Apply calibration

http://atlas.ch
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Electrons, photons, muons and ... jets
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Only tools to identify and measure non interactive particles

 Neutrinos
 Susy LSP

Need to understand perfectly

Arbitrary Units

* All objects measured in the calorimeter

* Noise (individual cell noise and coherent noise)

 Dead regions

i ATLAS 2008 Preliminary, Random Trigger Events
L Cells, [E[>2c
107 ® data
- ,M Gaussian noise model
- Topoclusters 4/2/0
2 _J'%:u 0““‘."‘*--.. N data
10 = LAr Cells . Gaussian noise model
~E Pae
B - Ce*
10° = s Lo
= 14‘ *.*’
- R
10% = H ﬁf T T T \!H A } ‘T
10'5_111 lﬁ 111 111 .1.’/ ** P P P | T
0 6 18 20
\I'(E;lu) + (E:'I“]Z (GBV)
LPSC LHC Colloquium Sabine Crépé-Renaudin

~\

(Coherent noise in
presampler due to
damaged HV cable

K(replaced and fixed) )
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Only tools to identify and measure non interactive particles

 Neutrinos
 Susy LSP

Need to understand perfectly
* All objects measured in the calorimeter

* Noise (individual cell noise and coherent noise)
 Dead regions

10°

10

LPSC LHC Colloquium

:QDOGeV MinBias collisi

— h_Topo_METX

Entries 210
Mean -0.0619

RMS 1.234
~900GeV MinBias MC
B I 1 1 1 1 1 I 1 1 1 1 1 1 I ]
10 -5 0 10
METx (GeV)

Sabine Crépé-Renaudin
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Underlying event and pile-up

Need to understand
* underlying event
e pile-up

H = ZZ = u+p-u+p-

1«\3 ;@ 1 ; 2/, ;"’
a_ hn A5
\‘3‘\\:\3 b,
N B %
N X B B s
- ;'-A : “
NN o" (S
N . % -
e

Reconstructed tracks
with pt > 25 GeV
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Tag Collector

ATLAS software = Solveig, Jérome

* =~ 5 millions lines
» 30 millions objects

AtlasProduction_13X.0-LCG [
¥

AtlasOffline_13X.0-L.CG [

RN
AtlasAnalysis_13.X.0-L.CG [

AtlasSimulation_13.X.0-LCG [

Slmpllﬂed data flow \ /

AtlasTrigger_13.X.0-.CG [

%Recmsu’unlm 13x.01CG J
AtlasEvent_13X.01CG J§

L AtlasConditions_13.X.0LCG l ‘dgm-common_dgm-common-00-03-00

AtlasCore_13.X.0-LCG l tdag-common_tdag-common-01-08-00
GAUDI_v19r4p3

LCGCMT_LCGCMT_53b

Package responsibility
Release build : shifts

Francesco
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ATLAS Data

Monte Carlo
» Event generator output

Digits/RAW

» Simulation/detector output

Event Summary Data (ESD)

» Qutput of reconstruction

Analysis Object Data (AOD)

» Summary of reconstruction - primary analysis data

[James Catmore]

Tag

» Thumbnail of each event used for identifying interesting
events at the analysis stage

dESD, dAOD

» Data derived from ESD or AOD
LPSC LHC Colloquium Sabine Crépé-Renaudin 10 décembre 2009 16




Where to find ATLAS data

% Home “"Searches “#Tools EIBookmarks ? Datasets Selection %;A'I'LAS %‘as
Overview of catalogued datasets
(valid = 92577 , total = 135375) A M I
Catalogue Datasets Series Start Date|Manager |Status
data08_001-real_data (Browse) 45151 Al v | (Browse)|2008-3-4 |nairz open Solvelg
mc08-production (Browse) 6922 | Al v | (Browse)|2008-2-19 [amiadmin|open
fdr08-real_data (Browse) 2030 | Al v | (Browse)|2008-2-1 |amiadmin|open Fa b|a n
data07_cosM5-real_data (Browse) 7126 | Al v | (Browse)|2007-11-5 [Nairz open L, A
Cos07_M4_01-real_data (Browse) 2529 | All ~ | (Browse)|2007-9-24 |Nairz open Je rome
StreamTest_2007-production (Browse) 1215 | Al v | (Browse)|2007-1-31 [Hinchliffe |open
csc-production (Browse) 6051 | Al v | (Browse)|2006-9-26 |hoecker |open
POOL_Cond-2007 (Browse) 31 Al v | (Browse)|2006-8-30 |[Hawkings |open
LArCalorimeter-real_data (Browse) 89 All v (Browse)|2006-7-3 [Hong closed
mci1-production (Browse) 8293 | Al v | (Browse)|2006-4-10 [Hinchliffe |open
mci1test-production (Browse) 1146 | All v | (Browse)|2006-3-15 [nevski open
CTB_RealData-reconstruction |(Browse) 5505 | Al v | (Browse)|2005-5-16 [Farilla closed
CTB_MonteCarlo-reconstruction|(Browse) 632 All ~ | (Browse)|2005-5-16 [Farilla closed
CTB_MonteCarlo-simulation (Browse) 762 All v | (Browse)|2005-5-16 |Farilla closed
CTB_MonteCarlo-digitization (Browse) 718 All v  (Browse)|2005-5-16 [Farilla closed
CTB_EC2-testbeam (Browse) 2963 | Al v | (Browse)|2005-5-16 [Albrand  |archive
DC2-production (Browse) 63 All v (Browse)|2005-3-16 [Albrand |archive
ID_CTB_MonteCarlo-simulation |(Browse) 387 All v | (Browse)|2004-8-1 |Albrand |archive
ID_CTB_MonteCarlo-digitization |(Browse) 387 All v | (Browse)|2004-8-1 [Albrand |archive
DC1-generation (Browse) 440 All v  (Browse)|2003-3-16 [Albrand  |archive
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ATLAS data production :

Processing time :
o ~25 KkSi2k s/event

« 200 events/s
- 1a 10 MB per event

« ~ 300 MB/s thus 27 TB/day, 15 PB/year

= Grid LCG : LHC Computing Grid

36 000 processors needed for « LCG France

ATLAS — )
= al “LPNHE e~ ” Strasboug 34/
?f‘: e : =Nantes FHTZI:; j |

— 1 — k Tier-2: Subatech 4?’" Cilemlomfgmnd E—
Q ' > ‘ ~ ’ =. | 1%
- G ffsfgmé

Sl Tier-3: CPPM

ATLAS French Cloud support

LPSC LHC Colloquium Sabine Crépé-Renaudin
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heures.kSi2k

CPU :
e 600 cores
(6000 HEP SPECO06)

Stockage :
- 260 TB

= ATLAS ~ 55%

Utilisation du Tier3 LPSC Grenoble

« MC prod
E:;::e-alpes ® TOp group ana|YS|S
Watias data processing
* Analysis

0 o ® 00y O®®Pep O gy O Qg D
02 ww © 0202 aa o
Eo?ooi’?o???oi’o?oo‘i?o?
o oo -_—nn.ts (%) n [ = oo
."...UEﬂ-m'5.2.=°'o°“’.“&£°-u'5.!.:°
“E<=-—| <|ﬂ :Q"“E<z-—| <|ﬂ
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1

General analysis scheme

—y[ MC generation ]

[Theory ] /
Detector
Simulation
i Observable l:: /
[ Comparison | : Final state choice L Reconstruction ]

\ N
l | Data |

[ Result ]
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Our Analysis plans

Francesco

tt resonance
search

e top:
» Pair production
— Polarisation du W

G o
* Single production g ﬁg
a8 &
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Analysis Path

All Data _| r Monte Carlo —) N
v L 4

\ 4
Background >ignal
4 .
»| Selection -

I

v-
Topaz < {Eomparlson
General — - correspondent o =
tools for Statistical analysis > |
LPSC top
group . I

[ Paper Collaboration
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Analysis strategy

Depends on

 The study to do
- New phenomena search ?
— Precision measurement ?
— Counting measurement ?

 The signal vs background
— Signal easy to extract ?
- Well known and well simulated background ?
— Signal vs background ratio ?

 Errors !
— Choose strategy which minimizes errors : statistics and systematics
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1

Main starting point are AOD objects : output of
reconstruction
« AOD sample, AOD contained in dESD, dAOD samples

Typical analysis proceeds as:

X steering file

4 . )
DQ selection

2

e

interest

Run range ofw

7

Trigger
selection

~N

Good-run-list ] ntuple
tool - final analysis/plots
\ Vi DQ version / List of LBs_
Athena job
""" TrigDescision- & [ LumiCalc ]
LumiTools - Luminosity

Start from preprocessed and preselected events
» root ntuples

LPSC LHC Colloquium

Sabine Crépé-Renaudin

10 décembre 2009 244



b L e

Backgrounds : Higgs example &'

Final state : Yy
Background
« QCD gg->2 photons (« irreducible background »)
- Badly reconstructed event (ex Z->ee) (« reducible background »)
§ 002, aTas .'Si'g'nal' 2R s T T g T Anas o
2;250 Irreducible bkg E'; 185— i::ilcime bk _i 0.72— Irreducible bkg _g
§ 200 [ Reducible bkg % 12;: [ Reducibie bkg _% [ ] Reducible bkg
150 1 .
B 1
100: , =
T 23_ I = —

T T e S [ B S ] G e e S S S S it e S | . — — e — ~= — - - - = ~ — - —— -
i e T S ) S e S e e S e S e Ty el S s ] T S A Sy s Y sy e S T Y s S Sl S =
110 115 120 125 130 135 140 145 150 110 115 120 125 130 135 140 145 150 110 115 120 125 130 135 140 145 15
M,, [GeV] G G
0 iet 1 iet M,, [GeV] M,, [GeV]
J J 2 jets

Reconstructed invariant mass
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Monte Carlo ?

Which generator ? which parton shower and hadronization program?

Ex : top

 (Generators
- MC@NLO vs POWHEG, AcerMC: for single-top et ttbar
- Alpgen : QCD, Wijets
- Sherpa : Wjets

» PDF

« Showering, underlying event
- Pythia/Herwig

POWHEG+HERWIG =
POWHEG (up=pp=my)
MC@NLO

100

=» MC validation

10—-1 B

10—2 3

Higgs
 See next slides

do/dpy [pb/GeV]

10-3 H

py [GeV]
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Example : Higgs signal

I.1.a- Total NKLO cross sections (for all subprocesses gg, VBF, associated).
INPUT: Various programs (Higlu, ggHTotal, Fehip, hnnlo, resbos,...)
OUTPUT: s, (120, 130,140) = IV

I.1.b- Branching with all corrections including EW.
INPUT: Various programs (Hdecay, FeynHiggs, Profecy4f,...)
OUTPUT: BRy (120, 130,140) > IV

I.2.a- Reconstruction efficiencies and acceptances.
I.2.b- Relative trigger efficiencies and acceptances.
INPUT: Pythia ntuples? Maybe also others for the other processes?
OUTPUT: e,4(120,130,140) (=>1V for systematics studies)
1.3.a- Mass shape (G+CB) and PrimaryVertex reconstruction.
INPUT: Pythia ntuples, MC@NLO & Jimmy, Herwig (VBF) ? (120)?
OUTPUT: Tree with selected events, fitted mass histo, pdf formula and table of fit parameters results 21V
1.3.b- Pt Shape (not obvious for all subprocesses).

INPUT: Pythia ntuples, MC@NLO & Jimmy, Herwig (VBF) ? (120)?
OUTPUT: Tree with selected events, fitted pT histo, pdf formula and table of fit parameters results = IV

Francesco
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Example : Higgs irreducible background

I1.1.a- ResBos/Alpgen reweighting (as function of Pt). (no box)
INPUT: ResBos, ALPGEN (full sim)
OUTPUT: Reweighted histo of brem and born = 11.3.a, IL.3.b

I1.1.b- Correction for the double fragmentation (using Diphox). (NOT CSC)
INPUT: Diphox, output of II.1.a
OUTPUT: Weights as function of pt (histo?) = 11.3.a, I1.3.b

I1.1.c- Specific treatment of box using Pythia and resBos.
INPUT: Pythia, ResBos box samples
OUTPUT: Reweighting function of box -> I1.3.a, I1.3.b

I1.2.a- Reconstruction efficiencies and acceptances.
I1.2.b- Trigger efficiencies and acceptances.
INPUT: Pythia samples
OUTPUT: e, function of eta, pT ( If we use no fullsim > IL.1.a, IIL.1.b)

I1.3.a- Reweighted Pt shape.
INPUT: outputs from II.1.a, (IL.1.b), II.1.c
OUTPUT: Tree with selected events, fitted pT histo, pdf formula and table of fit parameters results = IV

I1.3.b- Reweighted Mass shape.
INPUT: outputs from II.1.a, (IL.1.b), II.1.c
OUTPUT: Tree with selected events, fitted mass histo, pdf formula and table of fit parameters results = IV
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Example : Higgs reducible background

II1.1.a- Estimate of the rejections and efficiencies (function of initial parton, Pt and possibly eta).
INPUT: Pythia and Herwig samples gamma-jet and jet-jet
OUTPUT: Table of rejection factors function of parton, pT, eta = IIL.1.b, I1L.1.c
Table of efficiencies function of pT, eta = IIL.1.b

I11.1.b- Application of the rejection to fast simulated samples gamma- jet (Normalisation, Mass and Pt shapes).
INPUT: ALPGEN samples, output of I1I.1.a
OUTPUT: Tree with selected events, fitted histo, pdf formula and table of fit parameters results,
both for mass and pT - IIL.2.a

I11.1.c- Application of the rejection to fast simulated samples jet-jet (Normalisation, Mass and Pt shapes).
INPUT: Pythia samples, output of I1I.1.a
OUTPUT: Tree with selected events, fitted histo, pdf formula and table of fit parameters results,
both for mass and pT -> IIL.2.b

I11.2.a- k-factor and fragmentation scaling for the gamma-jet (JetPhox)
INPUT: JetPhox, ALPGEN, output of III.1.b
OUTPUT: Tree with selected events, fitted histo, pdf formula and table of fit parameters results,
both for mass and pT =2 IV

I11.2.b- k-factor for the jet-jet process (NLOjet++)
INPUT: NLOjet++, Pythia, output of IIl.1.c
OUTPUT: Tree with selected events, fitted histo, pdf formula and table of fit parameters results,
both for mass and pT =2 IV
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Calculs théoriques'
Ordre fixe + resommation
Approche MC :

Ordre fixe (MC@NLO)

+ Parton shower (Herwig)
Benjamin Fuks, Qiang Li

Scale varlatlon

:E 4201 " P—
— Lo S e Resummation jointe
e e N B NLO
o
s L - :
: oL i e
115 - i T = e
- 340 — =
1.1 L : .. :
» CTEQGM 320- Incertltudes theorlques
1.05 —
- - Incertitudes dues aux PDF - NLO + Resommatlon ~ "'10%
PR R N SN SN ST TSN NN NN N S SN (NN SN SN SO S NN N SO 300 L L | ! IR ' a
00 1000 1500 2000 2500 3000 1 =
p/M=pu /M
[Julien Morel] M [GeV] F R

- Same kind of work (NLO calculation) for tH* production in progress
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Analysis Path

Monte Carlo —

Dat
aa—l vr l A

Background

»| Selection
I

v
{Eompa rison

I I
L 4 A 4

Statistical analysis
I

I Paper Collaboration
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Selection : single top example &'

4 . a’ N 4 N\
r | I+ — 1 lepton+missing ET (W decay)
-channe : .

- — 2-3 high pT jets
N VAN Y,
\
— 1 lepton+missing ET (W decay)
Il — 2-3 high pT jets
— 2 b-jets
) /
— 1 lepton+missing ET (W decay)
Il — 2 high pT light jets (W decay)
-1 b-jet
N /

[Arnaud]
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Data-MC comparison

TTT IIII-|II-II|IIII|IIII—
TLAS |5reI|m|nary J14
d) Likelinood W* vs W= |+jets

ATLAS Preliminary

a) Likelihood W* vs f— |+jets

Number of events in L=1f5" Number of events in L=1fl5"

Single top

AR IR RFRE ETREE

tt— HT/mT/tHets
[ Whb— I+jets (I=eu)
W Vii— Hets (=aw)

tt— it imets
[ Whb— I+jets (I=ey)
Wjj— l+jets (l=eu

” e s-channel [e+ combined] 10 ® s-channel [e+1 combined]
' ’
E [ Wt-channel [ Wt-channel S - C h a n n e |
3 t-channel # tchannel
"é || tt— I+jets (l=ey) c - tt— I+jets (I=au)
8 tt— |1 (I=ew) '5'5. tE—>I | (I=ep)
E
S
=

[Arnaud]

8 09 02 03 04 05 06 07 08 09 1
likelihood likelihood

I”Ill”Il””'””'IA{A‘éllﬁlrgiiH{iHé};_li:l—_

¢) Likelihood W* vs fi—s l+t/m

ATLAS Preliminary
b) Likelihood W* vs t— dilepton

Number of events in L=1ft5" Number of events in L=1f5"

r
[=]

w» e s-channel [e+1 combined] e s-channel [e+1 combined]
E . Wt-channel 116 . Wt-channel

315 ¢ t-channel = 14 t-channel

k) B - +jets (1=eu) ] 12 B - sjets (I=ey)

g tt— 11 (I=ep) ] tt— |1 {I=ew)

E10 tt— 4T/t /Tjets 10 tt— 4t/ itHets

= [ Whb— I+jets (I=ey) 1 8 [ Whb— I+jets (I=ew)

B Wi— Hiets (I=eu) W Wi l+jets (=au)

X . 1 001 02 03 04 05 06 07 08 09 1
likelihood likelihood
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If MC and data do not match where they should ?

MC is never perfect: several level of discrepancies
* Generator level: LO/NLO, showering model, multiple interaction ...

» Detector level: missing material, bad description of physical properties,
error in geometry...

» Digitization level: detector response, electronic noise ...

The right solution: fix everything
* requires a long time : months? years? decades?

The practical solution: correcting MC to model data

« Smearing: ET_smeared= ET_raw x S+0O

- S: shift, random number following a gaussian distribution : 0 = o(data) - o(mc)
- O: constant offset

» Correct shape
» applied to jets, EM objects, muons and propagate to Etmiss

For difference in efficiencies
» Use weights !
» Very useful : trigger efficiency, btagging ...

Systematics !! [Benoit]
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Necessary when signal extraction from background difficult

Lots of methods :

» Fischer discriminant, Likelihood,
Neural Network,Boosted decision tree

ﬂ)ut variables used in likelihood \ LL output (200 pb)
discriminant for 2-jets events
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2-4 jets events after preselection (=1 b-tag)
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Statistical and systematical errors have to be
evaluated for all the steps described previously !

Error on cross section determination

Estimation of cross section uncertainty
Monte Carlo method used for propagation of uncertainties

Source of
uncertainty

Sequential cuts

Ao /o(%)

Likelihood

Data Statistics 19% 18%
MC Statistics 10% 11%
JES 16% 16%
b-tagging 30% 20%
BG x-section 19% 14%
ISR/FSR 10% 10%
PDF 18% 15%
Lep. ID, trigger 5% 4%
Luminosity 12% 1%
Total | 5% (43%)
p—

Expected uncertainties (200 pb-1)

Julien Donini

JES
b-tagging

BG error
ISR/FSR
PDF

Lep. ID,

trigger

Lum.

Single top
t-channel

| Error | Variation

+5% on jet energy

+5% b-tag eff. (absolute), +10%
mistag (relative)

Data-driven (W+jets, ttbar) and
theory

specific t-ch and ttbar MC
samples with low/high ISR/FSR

t-ch samples with different
CTEQ and MRST PDF sets

+1% error on S and B rates

[Julien Donini]

+10% integrated luminosity

LPSC LHC Colloquium

Sabine Crépé-Renaudin
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Result and publication

. an other story

» All steps have to be validated by the collaboration

* You have to participate to the experiment life
— Shifts
— General tasks
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Y’'a plus qu’a ...

2009-11-20, 20:37 CET
Run 140370, Event 2177
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Y’'a plus qu’a ...

@ATLAS
A EXPERIMENT

2009-11-23, 19:42 CET
Run 140541, Event 416712
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Y’'a plus qu’a ...

\\%ATLAS

EXPERIMENT

2009-12-06, 10:04 CET
Run 141749, Event 406601

Collision Event

LTI

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html
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Y’'a plus qu’a ...

Last weekend :
~ 75 000 collisions collected @ 900 GeV (int. lumi ~2 ub-1)

7-8th of December :
3 minutes of data with collisions at 2.38 TeV ... world's highest

collision energy !!
With about 101°% p/bunch 2 bunches per beam.
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Merci a tous pour votre aide !
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\\%ATLAS

EXPERIMENT

2009-12-06, 10:04 CET
Run 141749, Event 406601

Collision Event

B

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html
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Triggers (II)

Interaction rate
~1 GHz CALO MUON TRACKING

Bunch crossing

rate 40 MHz o
LEVEL1 memories
< 75 kHz
Derandomizers

. Readout drivers
Regions of Interest (RODs)

Readout buffers
(ROBs)
Event builder

Full-event buffers
and
processor sub-farms

Data recording

LEVEL 2
TRIGGER

O(1) kHz

4

EVENT FILTER
~ 200 Hz

1) LVL1 decision based on
data from calorimeters
and muon trigger

chambers; synchronous
at 40 MHz

2) LVL2 uses Regions of
Interest identified by
LVL1 (< 10% of full
event) with full
granularity from all
detectors

3) Event Filter has
access to full event and
can perform more refined
event reconstruction

LPSC LHC Colloquium Sabine Crépé-Renaudin

[David Berge]
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Theory-experiment collaboration

Discovery potential of Z Kaluza-Klein states (MC)
F.Ledroit, G.Moreau, J.Morel

Probing RS scenarios of flavour at LHC via leptonic channels,
JHEPO9 (2007) 071

NLO corrections to Z’ production

B.Fuks, M.Klasen, F.Ledroit, Q.li, J.Morel

Precision predictions for Z’ production at LHC: QCD matrix
elements, parton showers and joint resummation,
Nucl.Phys.B797:322-339, 2008

Z' Discovery potential and models distinction (MC)
J.Morel

Recherche d’'une nouvelle résonance Z’ dans le canal diélectron
avec ATLAS, PhD thesis 2008

Z' Discovery potential (MC)
ATLAS collaboration
Dilepton resonances at High Mass, CERN-OPEN 2008-020
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Theory-experiment collaboration : Z’

Discovery potential of Z Kaluza-Klein states (MC)
F.Ledroit, G.Moreau, J.Morel

Probing RS scenarios of flavour at LHC via leptonic channels,
JHEPOQ9 (2007) 071

MKK (TeV)
~
TTT T

NLO corrections to Z’ production
B.Fuks, M.Klasen, F.Ledroit, Q.li, J.Morel
Precision predictions for Z’ production at LHC: QCD matrix

SR RomAl X
|k PomtB e T

elements, parton showers and joint resummation,
Nucl.Phys.B797:322-339, 2008

Z' Discovery potential and models distinction (MC)
J.Morel
Recherche d’'une nouvelle résonance Z’ dans le canal diélectron

avec ATLAS, PhD thesis 2008

Z' Discovery potential (MC)
ATLAS collaboration
Dilepton resonances at High Mass, CERN-OPEN 2008-020
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MC : ATLAS use

Main Monte Carlo Generators Used in ATLAS

Generator Version Hadronization Processes Features
PYTHIA 6.4 own Most Processes
HERWIG 6.5 own SUSY signals
Sherpa 1.011 own W, Z+jets and VBF Higgs CKKW matching
AcerMC 34 Pythia/Herwig tt,single top, ttbb, Zbb Comb. w/ MC@NLO*
ALPGEN 213 Herwig/Jimmy W, 7Z & tt+jets, VBF Higgs™ MLM Matching
MC@NLO 33 Herwig/Jimmy Inclusive W,Z and Higgs NLO+PS
MadGraph 415 Pythia Multiple bosons + jets Ampl. Gen.
Charybdis 1.003 Pythia u-Black Holes
CompHEP - Pythia Exotics Ampl. Gen.
TopRex 411 Pythia Top prod. (w/ FCNC) Addition to PYTHIA
WINHAC/HORACE 1.21 Pythia W hadro-production QED/EW corr.

PHOTOS : for photon radiation by charged leptons.
TAUOLA : for + decays.

*AcerMC was combined with MC@NLO for instance in the ttH channel where the overlap of MC@NLO tt
events w/ gluon splitting to bb were removed to avoid overlap with AcerMC.

**Also vector diboson production [ M arum | Ka d O]
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MC : ATLAS use

Main Parton Level C

ross Sections

Generator Hard Scat. | Soft Treat. Processes
FEWZ NNLO FO Most W and Z inclusive
MCFM NLO FO W, Z H WW, ZZ and ZZ (excl. & incl.)
ResBos NLO NLL Higgs Gluon Fusion, vy, inclusive Z
DiPhox NLO FO vy inclusive, single/double frag
JetPhox NLO FO v—jet inclusive/fragmentation
NLOJet++ NLO FO Jet Production
HIiGlu NLO FO HiggsGluon Fusion
VV2H NLO FO Higgs VBF
V2HV NLO FO WH, ZH
HQQ LO FO ttH
Prospino NLO FO SUSY
Whizard* LO FO WW scattering

*Interfaced with O'Mega (Optimized Matrix Element GenerAtor)
HDecay : Higgs decays (partly NLO)

Mostly NLO (for consistency w/ backgrounds) mostly FO

[Marumi Kado]

LPSC LHC Colloquium Sabine Crépé-Renaudin 10 décembre 2009 43



MC : ATLAS use

Main Parton Level C

ross Sections

Generator Hard Scat. | Soft Treat. Processes
FEWZ NNLO FO Most W and Z inclusive
MCFM NLO FO W, Z H WW, ZZ and ZZ (excl. & incl.)
ResBos NLO NLL Higgs Gluon Fusion, vy, inclusive Z
DiPhox NLO FO vy inclusive, single/double frag
JetPhox NLO FO v—jet inclusive/fragmentation
NLOJet++ NLO FO Jet Production
HIiGlu NLO FO HiggsGluon Fusion
VV2H NLO FO Higgs VBF
V2HV NLO FO WH, ZH
HQQ LO FO ttH
Prospino NLO FO SUSY
Whizard* LO FO WW scattering

*Interfaced with O'Mega (Optimized Matrix Element GenerAtor)
HDecay : Higgs decays (partly NLO)

Mostly NLO (for consistency w/ backgrounds) mostly FO

[Marumi Kado]

LPSC LHC Colloquium Sabine Crépé-Renaudin 10 décembre 2009 43



ID services+cables

superconducting
solenoid coil

Al cryostat
warm wall

scintillator

/

R — ¥ T~ S ——
BARREL
Pb(1.5mm) -~ Pb(1.1mm)

2.10cm/X0 .~ 2.65cm/X0 ¢

Al cryostat
walls

warm
cold

| ENDCAP

Lpoa 1™

LPSC LHC Colloquium

Sabine Crépé-Renaudin
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Cluster Calibration

PS calorimetre e

E. =E +a+bE, +c\[E, *E,, + Eacc + Eleak

outcluster

E,... to be corrected for loss
» Loss in matter before detector (central detector + cryostat)
* Loss in between presampler and accordeon
* Loss outside the cluster side : E_ i uster
* Loss in the rear of the calorimeter E,,
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