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People & positions

Publication Committee Chair + EB
member ((KOM@)@HﬁgD

Top egamma liaison position (H.Zhu)

Top MC production manager
(L. Mijovic)

Deputy trigger coordinator of egamma

group (T.Kono)

Deputy conditions data base
coordinator (D.South starting ~1** Nov.)

MC tuning forum convener (J.Katzy)
MC software manager (J.Kotanski)

Chair of German LHC Outreach
Group GELOG (T.Naumann)

1 Coordinator of ALFA run (K.-H.Hiller)
d Module convener for Phase 2 (I.Gregor)
O Inner tracker upgrade simulation

conveners (P.Vankov, N.Styles)

14 permanent

3 tenure track (incl.1 YIG)

20 postdoc

20 PhD

+ 1 YIG (top physics) funded,
start latest in spring

57 Total (not including dipl/masters)




“Measurement of the inclusive W £ and Z/ ¥ * cross sections in the e and y decay
channels in pp collisions at Vs = 7 TeV with the ATLAS detector” (submitted to Phys.Rev.D)

“Measurement of the tfransverse momentum distribution of Z/ ¥ * bosons in proton-proton
collisions at Vs = 7 TeV with the ATLAS detector “arXiv:1107.2381 (accepted by PLB)

“Measurement of the W to tau nu Cross Section in pp Collisions at sgrt(s) = 7 TeV with the
ATLAS experiment”, arXiv:1108.4101 (submitted to PLB)

“Measurement of the b-jet cross section in events with a W boson” arXiv:1109.1470 [hep-
ex] (submitted to PLB)

“Measurement of multi-jet cross sections in proton-proton collisions at a 7 TeV center-of-
mass energy’”, arXiv:1107.2092 (accepted by EPJC)

“Measurement of the inclusive isolated prompt photon cross-section in p p collisions at Vs
=7 TeV using 35 pb—1 of ATLAS data” arXiv:1108.0253 (submitted to Phys.Lett.B)

“Search for the Standard Model Higgs boson in the two photon decay channel with the
ATLAS detector at the LHC"” arXiv:1108.5895 (submitted to Phys.lLett.B)

“Measurement of Jet Mass and Substructure for Inclusive Jets in Vs = 7 TeV pp Collisions
with the ATLAS Experiment” (ATLAS-CONF-2011-073)

“A Search for New High-Mass Phenomena Producing Top Quarks with the ATLAS
Experiment” (ATLAS-CONF-2011-070)



“A Search for tt Resonances in the Lepton Plus Jets Channel in 200 pb~! of pp Collisions
at Vs =7 TeV (ATLAS-CONF-2011-087)

“Boosted objects: a probe of beyond the Standard Model physics”
Eur.Phys.J.C71:1661,2011 (arXiv:1012.5412)

“Determination of the Top-Quark Mass from the ttbar Cross Section Measurement in pp
Collisions at sqrt(s)=7 TeV with the ATLAS detector” (ATLAS-CONF-2011-054)

“Reconstructed jet multiplicities from the top-quark pair decays and associated jets in
pp collisions at Vs = 7 TeV measured with the ATLAS detector at the LHC* (ATLAS-
CONF-2011-142)

“New ATLAS event generator tunes to 2010 data™ (ATLAS-PHYS-PUB-2011-008)

“ATLAS tunes of PYTHIA6 and Pythia8 for MC11"(ATLAS-PHYS-PUB-2011-009)

“Monte Carlo Tuning in the presence of matching”,
B.Cooper, J.Katzy, M.L.Mangano, A.Messing, L.Mijovic, P.Skands, arXiv:1109.5295




“Performance of the ATLAS Trigger System in 2010", arXiv:1110.1530 (submitted to
EPJC)

“Electron performance measurements with the ATLAS detector using the 2010 LHC
proton-proton collision data” arXiv:1110.3174 (submitted to EPJC)

“Search for squarks and gluinos using final states with jets and missing transverse
momentum with the ATLAS detector in sqrt(s) = 7 TeV proton-proton collisions”,
arXiv:1109.6572 (submitted to Phys. Lett. B)

,Search for supersymmetry with jets, missing transverse momentum and one lepton
at sqrt(s) =7 TeV * (ATLAS-CONF-2011-090)

“SUSY Search with identical flavour lepton pairs and Etmiss”,EPJC 71 (2011) 1647
CERN-PH-EP-2011-165, to be submitted to Phys. Lett. B

+oUSY Search with Diphoton and Etmiss”,EPJC 71 (2011) 1744

15 papers & 6 conference notes

& 2 pub notes




ALFA Status

2 fiber detectors approaching
the beam in the vertical axis

,,,—/electronic cards

MAPMT

fibre
connectors

~

Roman Pots =

<\

10 x 2 fibre layers

beam axis

2 Roman Pot stations at each LHC arm 240m away of the IP

rl

Installation, integration in ATLAS and commissioning finished



Physics run 2 on 18. -20. October

Precise measurement of the 90m optics:

» needed as input for precision analysis

> beam based alignment done (scraping with Roman Pots at the position of the primary
collimators, was 5 sigma ~ 4.5 mm)

» data taking combined with ATLAS with trigger menu for elastics and diffractive events
~100 million triggers

SUCCESFULLY DONE: Plenty of data for physics analysis!

150 : Entries 15384
T 0 ATLAS preliminary ALFA I
s or {s=7 TeV, f*=90m, 2011 data
= 100[
® i et 2 _
50 -"-,:,;:" " . . .
: ::"“ Goal for 2011: measure o, With 3% precision
0' —: 10
' o 1 2012: proceed toward higher beta* ~ 1000m
s0f ~
y e
I
'159;6 T 400 80 0 80 '*1100' R
0 yL[p rad]

Optics > 8y, 6 atIP > momentum transfer t = p VOX2+ 612



SCT Operations

@ In light of SCT Upgrade work put more weight on SCT Operations

o

learn from current SCT for future ATLAS Strip Upgrade

@ |Initial project: SCT Calibration & Monltorlng

o

® 6 66 6

off-line monitoring (running on Tier 0)
maintaining offline-calibration loop
shifts (CERN+ DESY)

long-term studies

To be available as service task at DESY

~ATLAS

L EXPERIMENT

DESY applied to join SCT Collaboration

Collision Event



Phase O: Insertable B-Layer

® Due to change of overall time line the IBL schedule
is rather tight -> installation in 2013.

@ Sensor review in July resulted in a decision for 75%
of Planar Pixel Sensors (PPS) and 25% of 3D
highest eta modules on stave.

@® To reduce the possible risk 100% PPS and 25%
3D are being ordered.

Hit map
- et 5 T '
@ DESY main contribution is test beam studies - ' "
@ Performing test beam studies using EUDET k- mE, =
telescope at DESY and CERN - oIS - )
@ Implementation of magnetic field reconstruction in S ¥ — N
EUDETTe|eSCOpe B0 20 30 e s 0 70 e B T O R R T R I T
@ Reconstruction of 85% of all the test beam data. central High eta
@ High eta study including new tracking software.
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EUDET Telescope

“VICTIMS OF SUCCESS
@Three telescope copies are being built
@Allianz copy for Bonn (ANEMONE) ready
®Under way:

@ ATLAS copy (ACONITE)

@ DESY test beam -> shared with CMS and
FLC group (DATURA)

®Most important feature of EUDET copies: new DAQ hardware -> based on a
commercial system (National Instruments PXle)

@ Enables “easy” copies and faster readout speed
@ Increases from ~700Hz during spill -> 2.5kHz during spill (factor 3-4)
OAt DESY test beam we can take up to 30 Million triggers in one night !
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Upgrade: Inner Detector Simulations

@ DESY contribution (2 conveners)
@ building new Inner Tracker layouts

@ running MC production (with/without —

RETIR S
pileup) 115 pile-up
@ performance analysis (efficiency, fake- T L R R
rate, resolutions, B-tagging) o —— B
(>)~ 0.8 e
. . S ool
@ Phase-2 studies: traCklng = — UTOPIA, 5 GeV v + 115 pileup
O 04— UTOPIA; 5 GeV -+ 92 pileup
performance parameters for UTOPIA = [ UTOPIA S Gel w4 69 pileup
| ayout- Wl 022 Gropia. s Gov ﬁmﬁbﬁﬁﬁ
@ tracking efficiency, fake rates Y es T a5 2 23
) _——‘UTOP_!A,IIOOG)e‘V Zt+1|“11|51.u’1eu{) I
@ d0/z0/pT resolution 004\ UTOPLA 15 GV &+ 115 pildiy
@ all as a function of pile-up e mm'ﬁm
wn 003 L
@ B-tagging performance L T4
O o0zt o ‘
@ Complete simulations for the Letter of Intent o F T +
(mid 2012) 5" ' -y 1k
N S = S E S sl s L el I
0

0



@ Project to build complete prototype end cap sector

@ Warming up exercise: Barrel Stave Module Construction

o

o

Involved to learn for petal R&D: gluing, bonding,
testing

Module production in Zeuthen is becoming proficient
in all areas

Well synchronised with other institutes in ATLAS
Upgrade collaboration

Module readout systems setup to do full set of tests
in Hamburg + Zeuthen

@ New equipment / lab space

o

@

Zeuthen two labs: One for assembly and bonding,
one for testing and storage

Hamburg new labs, currently being set up, ~250m?
of lab space and infrastructure shared with other
FH groups




Physics Analysis & performance

studies

Vector Boson measurement
Top

Higgs
SUSY



Inclusive W* W-and Z/y* cross

sections

Sensitive test of pQCD and PDFs at VB mass scale and Bjorken103<x<~0.01

2010 data set: Z analysis: -> 10-12k candidates, 1-2% background
W analysis: ->131-140K candidates, 7-9% background

W+/-, 7 production fiducial cross section measured with 1-2 %

Comparison of NNLO QCD predictions with different PDFs

Combinations done by DESY using HERA tool submitted to Phys.Rev.D
S 16G-‘|l']||71I"‘ll"ll[‘ll']l"]]lr"l- -Q 800 AL A B L L R B L L A L L AL L R ‘_ —0-35-| T T T | T T T T I T T T T l T™T"T T I T T T |_
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3 120F T lf 1 3 600 e -p-.,‘ﬁ_if' 4— Q‘*“ =, 7] 0.3 . Akwmos v
- i -.ﬁ- i - e - i JR09 iy ]
100f ﬁ : 500: | el TFLBP— .
: | - f L dt = 33-36 pb" Wi [y, ] I ‘ #ﬂ% ]
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60__ . I# —j 300__ a :SEQSEHS Total uncertainty . i “Cl .
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Data (Prediction) / RESBOS

1.6

1.2}

Transverse momentum of Z/y*

Phys Rev Le’r’r B

i Comblned ee+uu ATLAS
— ——Data 2010

==+ PYTHIA
—-MC@NLO
[ POWHEG
ALPGEN
~ — SHERPA_

II]

. — RESBOS I L dt = 35-40 pb’
1.4}

(b) -

<24
i p'T > 20 GeV

1 10

- 66 GeV<m, <116 GeV
| 1 flllll |

Study dynamical effects of pQCD
-> m,, precision measurement

-> phenomenological models

-> used for MC Tuning in DESY group

Same selection as inclusive
Ccross section measurement

NLO generators fail to describe the data
-> under investigation

DESY performed Z->ee cross check analysis
+ combinations



Electron calibration
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Top physics

Reconstruct top in lepton+jets ,
dilepton and all hadronic events
with and without b-tagging

B-tagging by reconstruction of
secondary vertices

Typical event selection for lepton plus jefts:

Exact one isolated lepton with p>25 (20) GeV e (muon)
Ermis > 35 (20)GeV, m(W)>25 GeV (E;,, . tm>60 GeV muon)
>=4 jets with p;>25 GeV and |n|<2.5

>=1 jet btagged



Top pair cross-section measurement

Measured in lepton+jets channel,

1 1 i 1 1 2400—mm—m™—mmmm—————— 77—
using kinematic information of lepton ¢ T ATLAS Preliminary = Data 2011, Vs = 7 TeV
+jets events 2000 - [L dt=0.70 fo- W i B QCD Multijet
1600 B O W+Jets W Other EW

Projective likelihood discriminant b+ Jets 3ot ©+Jets
reconstructed from lepton eta, 1200 adets | sdets | Gl 4dets

aplanarity, Hy 5, and the leading jef pr 800 |
400 N i

Event

Combined binned profile likelihood fit

LL —
O in6channels: e/mu tjets (3, 4 and 25) & 1.5 + +
: L o Y ¢ ] g 5
O Systematic uncertainties included as 2 10# B L T U S R iy it
nuisance parameters in fit = 05k - : - : :
s 0 20 40 60 80 100

. . Likelihood Discriminant
Most precise single-measurement

o7 = 179.0 + 3.9 (stat) £ 9.0 (syst) + 6.6 (lumi) pb

(1102d7)121-1102-ANOD-SV 1LV



Top pair production plus jefts

—T T T T I B e e e

4 T T T T T T T T T T
10 ATLAS Preliminary ® Data 2011

-CE) E_e+jets =
@ - Ldt=0.70 fb" I l<2.5 Dgy et E
. . . g N py'>25 GeV -othlerbkgd. 7
= Sensitive to dynamical effects in pQCDs Wacosmes — 2>
= important input to MC models (ISR) | >
= One of the dominant systematic 102 8
uncertainties for fop mass & cross O
section measurements 0 LB =<
= Major background for searches £ 12y B
e 0.8 / 9
0.6 . . . e
" Use STondord Slngle IepTon TTbor 4 5Recnnstruc'fed ietzngultinlinitv I—'
SeleCﬂOH iﬂCl. b_TOgging *g I ATLASIPreIiminary IJ.Ldt=0.70fb'1 S
oy o (O]
= Measure number of additional jet: & 10 W\mw ==
with various pt cuts (25, 40,60 GeV : S
=  Analysis in progress with increased NN P60 Gev A"\ 1
statistics (2 fb!), reduced systematic 107 e - =
uncertainties, unfolding to particle - AT,
level 9, B
61:2 C . o NN .<
% . ; Anrhnm N .\\\\m\\\\
% 0.6

0 1 2 3 4 >5
Reconstructed Jet Multiplicity
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O %,) E_I' . 3
Search for top pair N ATLAS Preminary 13
E F JALdt=200pb’1 4>
resonances 5 F g

107 =
M = 10
° - + :_IZ_I
Search for X — tt, | I
Xisagee s Ges 2, .2 R —+— 1=
tt—1vj, jjj, C eron 4? - |"| | 19
1075 """500 1000 1500 2000 2500 30p0"

“Resolved” case: 1 ele or muo,  mass

MET[ 4 3 .e'l'sl ] b_'I'O . — | | 1 1 l 1 1 [ 1 1 | 1 1 ] L L
( ) J S E— 10° | Ns=7TeV dRmin. Syst.+stat. | B

L. . = ; [ dt =200 b —— Obs. 95% CL upper limit

Look for deviations in the spectra X P A= R00RE e os% cLupperimit
Oz:é i I Exp. 16 uncertainty |

Exlcude m(gKK) < 650 GeV Z 0l EXp. 2cuncertainty
sa 2 Kaluza-Klein gluon i

X C o .

In progess: studies on “Boosted ° T R ATLAS Preliminary 1
top” where the decay products I ~ ‘
overlap 10 3
L3 E

i I I Ll I L1 1 [ L1 1l I Ll l L1 1 I L1

600 800 1000 1200 1400 1600
g,, mass [GeV}



//,/\ T
sl GATLAS

EXPERIMENT

Run Number: 180400, Event Number: 54251178
Date: 2011-04-28 03:33:58 CEST

Leptonic top
candidate o
-

Hadronic top | |
candidate s\
9

Missing




H=> vy v

Two high-quality isolated high-p; photons in central region

T

T T T T T T T T T T T T — T — T = LA DL L AL DL AL L L T
> 4505 | | ' ! ! ] & 10 :l— Observed CLg limit =
S 400;- (s=7TeV, f Ldt=108f%6" 4 ©& [ .. Expected CL_ limit E

i C 3 ) - 4
s 350 Inclusive diphoton sample = = L - t 1o ATLAS H— 1Y _
2 N e Data201t i E +20 Data 2011, \'s = 7 TeV
CIC) 300 Background exp. fit = _ i . )
ke ETTNG s Bkg + MC signal m_ = 120 GeV, 5xSM 3 @) Ldt=1.08 fb

250F- 4 £ 10 -
- E 8
200 =
150F <
100;— + _*_{_ 1
50 ATLAS = 8 E
: : -[ 111 | l 11 1 I 11 1 | | 111 1 | 11 1 1 | 1111 | 1 1 1 1 I 1 1 1 1 r
‘POOI ' 11IO — 1é0 — 1:-;0 — 1‘;0 — 1é0 — l160 110 115 120 125 130 135 140 145 150
m,, [GeV] my, [GeV]
We exclude ~ 2-6 the SM production DESY contribution:

cross-section x BR (Expected sensitivity: 3-4) Categorization of converted vs
unconverted photons

(15% improvement in limits)

Outlook: new analysis of full 2011 data set (as of 23.10. 5 fb! recorded)
including data driven efficiency measurements
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Searches for SUSY

SUSY Analysis performed at DESY:

O Searchesin 0,1,2-lepton, ditau,
diphoton channels

O interpretation using Fittino

Events /5 GeV

Example: diphoton + MET final state
O sensitiveto #°— yG

O Data driven background estimates for
QCD and W

O DESY: significant contribution to 36
pb'and 1 fo! analysis

L L L e N R R I R
104 — Data 2011 &s 7TeV) -
; O Qeb E
10° W—ev+jets, W—ev+y, tt—>ev+X
Z—vv+yy, Wolv+yy
GGM m / m, = 800 /400 GeV
107 SPS8 A = 140 TeV E
----------- UED 1/R = 1200 GeV

2
O 50 100 150 200 250 300 350 400 450 500

ATLAS Preliminary ILdt 1.07 0"
} | i

il

ET* [GeV]
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SUSY limits

..example from diphoton analysis

General Gauge Mediation (GGM)

o [fb]

simplified model with reduced content:

gluino/neutralino/gravitino

GGM: bino-like neutralino, tanf = 2, cty gp < 0.1 mm

; 1200 : T T I T T T I T T T I T T T I T T T I T B
8 1100 :_ ----- ATLAS Expected CL s Limit _Z
o - = ATLAS Observed CL s Limit 3
€ 1000 mWW:io -
- ATLAS Observed CLg Limit (36 pb™) 3
900 3
800 3
— -1
200 10 = 2011 Ldt = 1.07 fo" 3
- \s=7TeV
600F =
500F- gNLSP =
- ATLAS Pmmnmaw g ]

400C

1 1 I 1 1 1 I 1 1 1
200 400 600 800 1000 1200
m, [GeV]

Significant improvement in new limits I

SPSS Mmess_ZA N=1 tanB 15 C"CNLSP<O 1mm

1 04 = I | T T l T T T
e Expected CLs I|m|t
B Observed ClLg limit
e+ 1o
10° Do * 20

Limit

SPS8 NLO cross-sectio
ILdt =1.07fb ', \s=7TeV

T T TTTIIT
.
.

IIIIIII | IHIIIII L L LI

0921-110¢-ddHd-Nd3D

102

IIIIIIII| T TTT

10 : |
ATLAS Pfeliminary 3
450 | 2000 280’ 7

Te | : | My [SSVI
- 250 300 356"406"450 500 550 ]

B m, . [GeV] i

- ||I|||I llf-l | I I
1080 100 120 140 160 180 200 220

A [TeV]

Minimal Gauge Mediation (GMSB)
SPS8 slope (used by Tevairon)
Universal Extra Dimensions (UED)

I Stricter limits than Tevatron I
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Summary & Outlook

Significant progress on detector work, preparations for
upgrade

Physics analysis completed
O high precision SM measurement — sensitivity to PDFs

O fop measurements — new observables 1o measure pQCD at
high scales; searches for new physics involving new
reconstruction algorithms

O Light Higgs searches are prepared for high statistics analysis
with 2011 data

O SUSY searches obtaining limits beyond Tevatron reach

Look forward to analyse the 5flb! on tape
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Conversion photons

Excellent description of material needed for:
- photon and Higgs mass resolution

- Conversion probability

- |dentification efficiencies

- Electro magnetic signatures & tracking

—= 500 100
E — — m E —l rrT I rrri I LI I L I LI I LI I rrrT I L _I
E C 1590 E - s ATLASPreliminary  -0.626 <1 <-0.100
14 - - o~ - .
400~ — =80 ~10000— L. «  Data -
L 1 —70 g C G MC conversion candidates ]
300 __ __ 60 |f| 8000 — s MC true conversions 7
- # 150 - -
B H 6000 || -
200 —| 140 - ]
- — - E -
- 10 4000 |4 ' —
100F 820 - sct ]

Ll 1l I L1l [ L1l I L1 1 'I 1 l L1l I L1l l L1l B
—&00—1500-1000 -500 0 500 1000 1500 2000 0 o™ 11 8.1, J
0 50 100 150 200 250 300 350 400

z [mm]

) Support R [mm]
bp| | pixel| | structures

WORK ONGOING FOR QUANTITATIVE MATERIAL ESTIMATIONS IN
BARREL USING 2010 DATA
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¢ DER LHC - ZWEI JAHRE AUF DER SPUR
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~
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P.Bechtle,M.Boehler G.Fischer, S.Johnert, D.Kennedy

Number of events / 0.01

W->tau nu cross section

measurement

To be submitted to Phys. Letft. B

E ATLAS « Data 2010 Ns=7 TeV) :
700 :_ NN W-o Th V. .
= 4 EW background E
6005 (] QCD background (BD) 3
5001 4
u J. Ldt=34pb 1
400} =
so0f-
200F- = =
100} 2
= B
0002 004 006 008 01 012 0.14

T | I

REM

yavy)

DESY also performs

Background to Higgs, SUSY searches

Ev |es f hodronl

Acceptance & syst
done by DESY

€ /->tau tau analysis in di-lepton channel on 1.5 fb-1 data
€ SUSY searches in tau tau + jets channel approaching publication
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Tunes of parameters of various models
(parton shower, Zpt, fragmentation,
multi-parton-interaction, color
reconnection) in pythiaé, pythia8 and
Herwig

T T
10° £ pp, 7 TeV, W+jets, el-chan. —— P01

- AAIp. t
A pg'..\. Alp.t

+= N_jets) [pb]
do/dp_ [pb/GeV]

oW

E  Alpgen+Pythia

First tune to pythia parton shower with LHC  loasng o

data (DESY contribution) — important to
constraint systematic uncertainties on ISR for

[N EEET )
meplots.cem.ch

2

ZWr-

measurements involving hard probes Study on “Tuning in the
Presence of matching”

Tunes to up to 10 different pdfs to study pdf using alpgen+pythia

dependence of model description Generafors
(independent of ATLAS)

Updates using a rather complete set of —results used by ATLAS

shower sensitive observables recently

published by ATLAS is ongoin
ATLAS PUB notes Phenomenology pape

J. Katzy, S.Piec
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DESY
O 5students, 4 fellows, 1 (ex)-YIG

to analysis aspects
O D3PD (Ntuple) production

O trigger development and
efficiency estimates

and to various analysis channels
O 0,1,2-lepton, ditau, diphoton

interpretation using Fittino

2011: 1 fo': arXiv:1109.6572,
submitted to Phys. Lett. B

one lepton search:

2011: 165 pb': ATLAS-
CONF-2011-090

dilepton search
2010, 36 pb': EPJC 71 (2011) 1647

2011, 1 fb': CERN-PH-EP-2011-165,

to be submitted to Phys. Lett. B
diphoton search
2010, 36 pb1: EPJC 71 (2011) 1744

2011, 1 fb': CERN-PH-EP-2011-160,

to be submitted to Phys. Lett. B
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Reconstruction
Leptonic side:

- 1 standard lepton
- Standard MET

- 1 standard anti
kt4 jet (no b-
tagging)

Hadronic side:
- 1 akt10 jet (LC)
with substructure

When lots of energy is available in the
system, the top can be sufficiently
boosted for the decay products to
merge in the detector.

tt — Wb +Wh

anti-kt10
anti-kt4 b jet top jet
(not b-tagged)

34



Inclusive W*-and Z/g* cross sections
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Lepton distributions separated for W* W- are better to constraint
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