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CopepxaHue

e Status of the ATLAS detector
 TRT detector performance

* Trigger commissioning

e Soft QCD physics

* Low mass yy state

* W and Z physics

* Jets

 Top quark physics

e Search for new physics — new gauge bosons Z’, W’
and excited bosons Z* W* (Maleev Victor)

* Heavy lon
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p-p integrated luminocity vs time

Overall data taking efficiency (with full detector on): 93.6%
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first /s =7 TeV collisions on 30 March Day in 2010

24 out of 48 pb-! delivered in one week of pp running!
Peak L of 2.1x1032 cm=?s-!; Max. average 4 interactions per BC

o~70 mb <=>3 10!2 events! only a very small fraction saved!

Higgs (m=120 GeV) : o~ 17 pb <=> 750 events

Luminosity detectors
calibrated with van der
Meer scans.

Luminosity known today
to 11% (error dominated
by knowledge of beam
currents)
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~ 10-45 tracks with pr >150 MeV per vertex
Vertex z-positions : -3.2,-2.3,0.5,1.9 cm
Vertex resolution better than ~200 pm

WATLAS
EXPERIMENT
Run Number: 153565, Event Number: 4487360

Bate: 2010-04-24 04:18:53 CEST

Event with 4 Pileup Vertices

in 7 TeV Collisions
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GRID computing

MB/s | | Throughput of ATLAS data through the GRID (Jan 15t until last week)

per [

week H 2" data/MC reprocessing
15t data/MC re

processing + Heavy lon collisions |
6685 | 7 TeV data taking starts

l

UU 01 02 DSCI-#DSOBUx 0808 10 111213 14415161.r 18192021 22 23242‘3262

2329 30 31 32 33 34 3536 37 38 30 40 41 42 43 44 4546 47 48
Peaks of 10 GB/s achieved Week in 2010
EASGC D CERN W FZK ENDGF W RAL OTRIUMF | = 1000 users
W BNL B CNAF B LYON B PIC [1SARA
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Operational fraction of subsystems and data taking efficiency

Number of Channels | Approximate Operational Fraction

Pixels 80 M 97.3%
SCT Silicon Strips 6.3 M 99.2%

BT Transition Radiation Tracker 350 k O97.1%
LAr EM Calorimeter 170 k 97.9%
Tile calorimeter 9800 96.8%

Hadronic endcap LAr calorimeter 5600 99.9%

Forward LAr calorimeter 3500 100%
LWVL1 Calo trigger 7160 99.9%
LWVL1 Muon RPC trigger 370k 99.5%
LWVL1 Muon TGC trigger 320k 100%
MDT Muon Drift Tubes 350 k 99.5%
CSC Cathode Strip Chambers 31k 98.5%
RPC Barrel Muon Chambers 370 k 97.0%
TGC Endcap Muon Chambers 320 kK 98.4%

Total fraction of good quality data (green “traffic light”)

Inner Tracking Calori - -
TRT ohe Detectors orimeters uon Detectors
Of The . LAr LAr LAr
mos‘r Pixel SCT TR EM HAD FEWD Tile MDT RPC CSC TGC
STGble 99.0 99.9 \100} 90.5 96.6 97.8 94,3 999 99.8 96.2 99.8 ‘
detector

@ ATLAS collisions at Vs=7 I= ean March 20 and October 315t (in %). The inefficiencies in the calorimeters will largely
=—0e recovered in a future data reprocessing.

12/28/2010 ATLAS akcnepumeHT

Luminosity weightew detector uptime and good quality data delivery during 2010 stable beams in pp ‘




TRT detector perfomance (1)

Probability of a TRT high threshold hit
as a function of the Lorentz factor,
vy=E/m

1

-‘? 0.3_ T T T TTTIT T T T T TIT7TT T T T TTTIT T T T TTTIT T II\IHIl ] a l:l T T I| LI I| LI |I LI | T 1T | LI I| T T I| LI I:‘
B - i S 0.95- =
o - ATLAS Preliminary Shoocte = - ]
T o0z s th W 0855 E
s °f  TRTend-caps 20 %’ ] OV TRT end-caps E
= N ] . —
g 015~ *® Data 2010 Ns = 7 TeV) 2 I 0'8§ —— Data 2010 =
=) - © Monte Carlo 3 ] 0.75 —
= B - 7 E~— - Monte Carlo -
2 0.1? ] 07__ . —_
T C 7 C o+ —— Fitto data, £ =0.946 + 2
- _ 0.65F ‘ 3

0.05 — E_ Fit to Monte Carlo, & =0.957 _E

C y factor 065 3

0_ 1 1 \Illl\l | 1 I\IHIl2 IIII‘3 1 \II\|4 1 1 I\IHI|5_ 0-55;— ATLAS Preliminary \(§= 7Tev —;

|10 |10 10 ‘ 10 ‘ 10 05F| A A R S A A A A AN A A AN AT A AN

1 10 1 10 2 15 -1 05 0 05 1 15 2

Pion momentum [GeV] Electron momentum [GeV] Distance from track to straw centre [mm]

y>1000 a pure sample of electrons is
obtained from photon conversions
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TRT detector perfomance (2)

u=0pum, =149 um
p=-1pum, c=166 pm

-~ Endcap A
— Before/After
- Alignment

=]
-
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TRT detector perfomance (3)

— 8 N
E - \F|= 7 Te\‘/ AL."LAS ‘Prelim‘inaryg
= e . o E ]
g 6 |ZsinB| <1mm = 4 =
8 5t K =
8 4 ' —
3
|—

2
0
Rl sl :
-4000 -3000 -2000 -1000 0 1000 2000 3000 4000
p [MeV]

; : T T T T T T T T T T T T T T T T | T T T T T T T g

Z 0.08 ATLAS Preliminary 3

; = Pion candidates 3

2 0'07;_ Electron candidates |

5 008F Data 2010 ]

£ oosf Ns=7TeV

f 0.04C TRT barrel 7

@ - 3

= 003 . E

LIJ : L :
0.02:— \; =
0.01 : .

03 4 5 6 7 8 9
Y ToT /' £d [ns/mm]
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corrected

,1

Number of tracks/10MeV/0.01ns

\\Illl\\‘\lll
Ns=7TeV

do| > 1 mm _
Z,sinf| > 1mm ¢

3

TRT corrected ToT [ns]

R

r-
>
(7,
0
Q-
3
= }
Q)
<2

|

] P
-4000 -3000 -2000 -1000 O

1000 2000 3000 4000

p [MeV]

Number of tracks/10 MeV/0.01 ns

Estimator for energy loss based on the Time

over Threshold (ToT) measured by the TRT:

where ToTmip average ToT for minimum

2(ToT-ToTmip)/Nhits ,

ionizing particles



ATLAS operates a 3-level trigger: L1 (hardware), L2 (software), Event Filter (farm) software-based
levels (L2&EF) form the High-Level Trigger (HLT)

Tracking efficiency at HLT for electron candidates

Q ForlL<fewl1l0% cm?2sh

minimum-bias LVL1 trigger: hits in scintillator counters §
(MBTS) located at Z=+ 3.5 m from collision centre. HLT g
running in transparent mode 2 :
O Forl )91027 Cm_ES_I: g Crucial for J/y > ee
MBTS prescaled (accept predefined fraction of suitable
even‘rs) ATLAS Preliminary
\j7=
D For' L > 1029 Cm-ZS'l . Ry -;DatY'a-IZ—(;X), Level 2 tracking
HLT activated for e/y/1/u triggers, Jet triggers prescaled ¥ Data 2010, Event Filer tracking |
to cope with rate A P I U P P R P
6 8 10 12 14 16 18 20
p?“' [GeV]
Date (2010) April May June July
Luminosity 57 78 29 30
(cmiZs ) 10 10 10 10
Level 1 active HLT Rejection on Increasing HLT Rejection
MinBias MinBias prescaled, 1.5 x1029 ey e singletem u1rc1}prescaled thre155holds (GeV)
HLT Records e Y, U, jets, MET, 1,
rigger all data, in pass-through mode 4x10 forward p 0 3
Config HLT in pass- 29 b4 J !
through 6x10 1 T 16 20 38 50
30 MET 10 25 30 40
1x10 MET Jet 15 30 55 75 95
menu InitialBeam_v3, approx. 600 items Physics Menu approx. 550 items

after J. Baines

Trigger output rate to tape after EF typically 300-350 Hz (design 200 Hz ). Average ATLAS event size
written to tape: 1.5 MB
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Trigger rates in the highest lumi fill

Adjust prescales to maintain ~350 Hz EF output Rates fall with luminosity
Trigger rates at each level Trigger rates of lowest unprescaled items
— ATLAS Trigger Operation, 25 Oct, 2010 i p— ATLAS Trigger Operation, 25 Oct, 2010 i =
N T 45 =
I B 32 32 2 I - - 32 32 21 =
—_— L=2.1x10 1.110% (cm?s™) — = L=2.1x10 23107 (emTs™) 3
e10 F @ 40 E -
vt - -
&  20MHz —> Litotal| @ 35 F =
10* & 30 E -
2 kHz > L2 total 25 ; —; electrons 15 GeV
103 ..................... 20 E _;
EF total 15 E 3
2 E taus 50 GeV
10° 10 E 3 ;33n51;ﬁev
0 E é jets 115 GeV
01:00 04:00 07:00 10:00 13:00 01:00 04:00 07:00 10:00 13:00

12/28/2010
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ID material mapping with y=>e*e and hadron interactions

Goal is to know material to better than 5% (over-constraining with
several methods). Present understanding: at the level of ~ 10%

Reconstructed secondary vertices due to
hadronic interactions in minimum-bias events in

Reconstructed conversion point in the radial the first layer of the Pixel detector (sensitive to
direction of y > e*e- from minimum bias events interaction length A > complementary to v

(sensitive to X;)

conversion studies)

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII_|_ i : Cables
ATLAS Preliminary  -0.626 <1 < -0.100 -

Data [ Vs =7 TeV

Entries / 2 mm

Beam pipe

50 100 150

m° Dalitz decays

12/28/2010

| | MC conversion candidates

MC true conversions

Data show that Pixel 0.2 Ab"
supports are displaced

in the simulation

b—

FData 2010

Cooling pipe

Bin size:
250 ym

i ]
60 65 70

Pixel module Radius [mm]

III|IIII|IIII|IIII|III
T

O[T T T T T T [T
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Soft QCD physics

Particle multiplicities and momentum spectra in pp minimum-bias events
Phys Lett B 688, 1, 21

MeV, In|<2.5,n,=2
\s=7TeV

ATLAS Preliminary

p, >100

O Measured over a well-defined kinematic region:

> 2 charged particle with pr> 100 MeV, |n| <2.5
0 No subtraction for single/double diffractive components
O Distributions corrected back to hadron level
- High-precision minimally model-dependent measurements = pyTHA DW
> Provide strong constraints on MC models - PHOJET

e

== Data 2010
— PYTHIA ATLAS AMBT1
==+ PYTHIA ATLAS MC09

UL UL L R LS UL R R R L R |l R

U Lo o0 vl vl vond coosd v vood vod ool sl sl vod 10l

[ = Data Uncertainties
-~ MC / Data

[ T T T T 1T 17T |
§ [ — PYTHIA ATLAS AMBT1
- - e PYTHIA ATLAS MC09
=>° C PYTHIA ATLAS MC09c p
5 - --- PYTHIA Perugia0 ] lower p+
- [ —-PYTHIA DW i S
= - PYTHIA 8 & arger
< [ PHOJET - diffractive S o peioMelinicasn:z
— ° C =
- ] component 3 Ne=rTey ]
i ] 9 S 23 U ATLAS Preliminary =
__ ; p k X = Bg--.-.---..-u.. “....“"m.“......-.".”‘:
B i description e
by models e

== Data 2010

— PYTHIA ATLAS AMBT1
== PYTHIA ATLAS MC09
—*PYTHIA DW

== PYTHIA 8

o PHOJET

| I I
1 T T

sl | FEETE R ST
T t 1 T u T

- == Data Uncertainties
2 === MC/ Data

Experimental

error:< 3 %

0.6 =
25 -2 -15 -1-05 0 05 1 15 2 25
n

13
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Tracking performance - reconstruction of Resonances

Observed all most classic resonaces: Ks, K*, ¢, A, Q, =, D, D*

Momentum scale known to permil in this range. Resolution as expected (dominated by multiple scattering)
Good performance of ATLAS tracker and tracking/vertexing algorithm

x10° Minimum Bias Stream Data 2010 §5=7 TeV) x10 Minimum Bias Stream Data 2010 /=7 TeV)
% T T T L e e | % i."\\‘\\II‘\\\\‘\\I\‘\\II‘\II\‘\\I\t S N
= 0.25- ATLAS Preliminary - = A—pn ATLAS Preliminary E 2 = ATLAS Preliminary \s=7TeV L, =14nb" 3
5 [ e pa 1 "é“ E + Daa 9 o E e Data2010 E
o L ] r ‘ ‘ . - = B
E .2 Pythia MCO9 signal n 5 r [ Pythia MCO9 signal . . L 4 " S E
T ;:| Pythia MC09 background Ks—)nn ; i :— — Pythjé MC09 background —: § ; D*—Kn*' m ,;
[ == modified Gauss + poly fit a C —— modified Gauss + poly fit ] g E 3
015 7] L ] - E
[ i r ] £ E E
C ] i ] 2 E ]
01— — L 7 E E E
. ] c ] © skt 3
- ] B ] Efit :N(D) = 1667 = 86 1
0.05— ] = - E M(D) = 18718 1.1 MeV
r ] L - F MDY =19.7 + 1.2 MeV
i e e ;s hi o I I A I E
. ’ . . I . 11 111 112 14 114 14 1.1 B e
B4 0.45 05 0.55 nhh(GeSf 09 3 5 16 T Ere— Ry
i P M(Kn) [GeV]
>180'H”MHWHM‘L‘AVSYP‘T“‘H' >zooo:...‘,‘Hwh_’,_’_h,#i._”: > 500 T N,
2 g0l \5=7 TeV data refiminary 4 2 jgool \s=7 TeV data S Preliminary - 2 ;m.As P\r:llmw;sar\)l gxg :lgn:I d
w L Q(1670)—AK E Py F E(1320)—An pasnerprmmmy [ o [ Data 2009 \'5=900Ge ackgroun
@m__ 1405 ~250 ].Lb1 |:|Wron9charge comb. | — § 1600; ~250 !-Lb1 |:|Wrong charge comb. 7: g 400» . Pala
g 120i Gaussian-+polynomial fit ,: € 1400} . Gaussian+polynomial fit { o L — Fit
IS L |+ = 1672.8 £ 0.3(stat.) MeV | w £ u=1322.2% 0.07(stat) MeV | u>_| [ Mean - 1019.5+ 0.3 MoV
w 100 c=  4.0+03(stat)MeV - 1200:_ o= 38+0.08(stat) MeV k) 300, g ! 254 05MeV
B ] 1000 = B :
80 - r 1 'é
60: ] 800:— 7 3 200+
s + 1 600 =
4O iy E 400|- E 100¢ d-> KK
20~ A H¥ P 200 -
E ' ' ) b s g o ol g gen Mg Sa it dvs G g0 or o
1%00 1650 1700 1750 1800 1850 1%50 1300 1350 1400 1450 880 1000 1020 1040 1060 1080 1100
M,k [MeV] M, . [MeV] Invariant Mass (MeV)

12/28/2010
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Low mass yy final states

Good data/MC agreement for all photon identification variables

¥ observation is the first check of energy scale (~ 2%) and EM calo response uniformity in ¢ (~0.7%)

[ Mon diffractive minimum bias MC, x” signal
[ Mon diffractive minimum bias MC, background
——— Data2010 (\G=7TeV,L=4148ub")

Fit to data

Background component of fit

Events / 5 MeV

80
60
40
2

0
Q50 100 150 200 250 300 350 400 450 500
m, ., [MeV]

12/28/2010 ATLAS akcnepumeHT

Fit results:

M= 135.05 + 0.04 MeV
(PDG: 134.98)

o~ 20 MeV
Systematics:

m"'lo/o, o~10%
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O Fundamental milestones in the “"rediscovery” of the Standard Model at /s =7 TeV

O Powerful tools to constrain q,g distributions inside proton (PDF)
0 Z - |l is gold-plated process to calibrate the detector to the ultimate precision
(E and p scales and resolutions in EM calo, tracker, muon spectrometer; lepton identification, ...)

0 Among dominant backgrounds to searches for New Physics

New Il
First time in pp collisions at /s = 7 TeV

_ y :7 2?!";”6‘5521183;2; 5\% &JE- |!T Aﬁ 3 W/ &I |!T Aﬁ« &
l" A 61’4 <= p,(1-) = 40 GeV

n(y-) = 2.0
| 1o - — y miss — 41 GeV

W-puv candidate
in 7 TeV collisions

Muon:
: _ Electron:
%fcl)xlel, 8 ?CT, 17 TRT, 14 MDT hits 3 Pixel, 9 SCT, 37 TRT
201 Smm Trc;\rp verﬁg L Gov Z~4.5 mm from vertex
-MoS matching within L Ge E;miss (calorimeter only) ~ 26 GeV

E;miss (calorimeter only) ~ 3 GeV

16




Di electron resonances

%; eliminary
15 1 04 Data 2010 Vs = 7 TeV
' Ldt=10.1pb’
ZlE” 10° : Jramms
© 10 .."'-"""'-..__ =
10? ", -
10 4
10 | |||H
| 1 1 11 1 11 | 1 1 1 | I T | | 1 1 1 | 11
1 10 10° 10°
m,..- [GeV]

12/28/2010

Events /1 GeV

| Ldt=240 nb-!

o Data 2010, (V=7 TeV)

— B it

1.5 2 25 3

I

J/¥ > ee: ~450 events

I I I T | [ I
1200~ _o— Data[Ldt=37pb™ ATLAS Preliminary
1000 —— MC Z—ee

= Fit to data
Vo2 8 Oyua= 1-73+/-0.08 GeV

| g, =1.49+/-0.02 GeV

IIlllllllllllllllllllllll

% 75 80 85 90 95 100 105 110

M,, [GeV]
Z > ee: 9k events

ATLAS 3kcnepumeHT

17



Di muon resonances

Leading muon, p+>15 GeV second muon, p>2.5 GeV J/y is one of the first “candles” for
detector commissioning and early physics
(B-physics, QCD). Provides large samples of
low-p+ muons to study p ftrigger and
identification efficiency, resolution and
absolute momentum scale in the few GeV

range

IIIIII|,|,| IIIIILul IIIIII|,|,| IIIIII|,|,| 111

x10°

r ATLAS Preliminary ® Data:2010
100 ; = Fit projection
L \Vs=7TeV = ==+ Fit projection of bkg.

det=41 pb”

8ol

ATLAS Preliminary
Data 2010,Vs=7 TeV

10

N, = 846000 = 1000
h, =3.005 = 0.003 GeV
0y, =65+ 1MeV

60f

Di-muon Candidates / ( 0.017 GeV )

25000 | Ay e i ~ : S
- ATLAS Preliminary s
© $ Preliminary 3 [ATLAS Preliminary — oo e '
o I : S ok [ J/¥>> pu: 60k events
L4000} £ Csa 210 5= 7 Ten ] S| Ne=7Tev deI~41‘0 BBy prscionet e
g N * : L Barrel + Barrel |
E i 'sﬂ N(Y ;) = 16300 = 200 (stat.)
3000 . e | . ]
L > N(Y ) = 4800 = 200 (stat.)
L v N(Y 3 = 2300 = 100 (sat) |
2000f ] 5
1000}~ .
g e wra N I IPRR i, J L L
% 70 80 90 100 110 120 O 3

My, [GeV] Inv. M{uw) [GeV]
Z> pp: 14k events | Y(1S,25,35)> pp: 60k events 18




W - ev, uv observation

E.miss after all cuts for events with e or p with p>20 GeV

> 10°p >
& ATLAS Preliminany —— oaa 2010 45 = 7 Tav) imi = Qe 1007 Tew

s W v "

o %T’ . Main selections : W = ev or pv

3 == _ - = 0 E1(e) > 20 GeV or pr(n) > 20 GeV
= Bz B

15 10° — ! In|<2.47

J‘L dt = 35 pb” D tight electron identification
criteria
Q E{Mmiss > 25 GeV
O fransverse mass my > 40 GeV

det:Epr"

Acceptance x efficiency : ~ 30%
107

0 20 40 60 80 100120140160180200 Main background: QCD jets
ET* [GeV] , - Expected S/B: ~ 20
* T

m; af’rer' all cuts for events wu’rh e or p with p>20 GeV4& E,Miss >25GeV

"rlll

T T —T T T T T "

L ATLAS Preliminary

ATLAS Preliminary — —— Data 2010 452 7 To) ]

14ﬂﬂﬂ —— Diala 2010 W3 = ?Tu'ﬂ- CIW—puv .
Ln - —
S o La=aspb’  @BIT,
;12ﬂm oo p EW-‘W ]
8 dei 36pb’ W _ wor :
Emm e 3 =H_ :

FH-M ]
S .
s |

40 50 60 70 80 90 100 110 120
m, [GeV]
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W and Z cross section with e and

ATLAS

Data 2010 {'s =7 TeV)

ATLAS (66 <my < 116 GeV)
Data 2010 {\'s = 7 TeV)

J- L dt =310-315nb™ IL dt =316-331 nb™

e W lv

® Z/v*— 1l (66 < m, < 116 GeV)

CDF Z/y*—>ee (66 <m <116 GeV)
ee
D0 Z/y*—>ee (70<m <110 GeV)
ee
CDF Z/y*— ee/up (66 < m < 116 GeV)

NNLO QCD DO Z/y*—>ee (75< m_< 105 GeV)
UA1 Z/y*— ee (mEe > 70 GeV)
UA1 Z/y*—> up (mMl > 50 GeV)
UA2Z/y*—>ee (m =76 GeV)
1 1 L il ° il 1 L |

G, X BIW— 1v) [nb]

G, X BH(Zi*~> ) [nb]

®/0 CDFW-s (l/e) v
H/0 DO W— (e/un)v
® UATW-Iv
v UA2W—>ev ZIy* (pp)
®/0 Phenix W' (e*/e’)v § Ziy* (pp)

1 I L L
10 10

\'s [TeV] \'s [TeV]
o' -BR(W — fv) = 9.96 + 0.23(stat) + 0.50(syst) = 1.10(lumi) nb

oy, -BR(Z/Y" — () = 0.820.06(stat) £ 0.05(syst) £ 0.09(lumi) nb

* Measurement of the W—lv and Z/y* —ll production cross sections in p-p
collision at sqrt(s) = 7 TeV with the ATLAS detector, Submitted to JHEP
(11 Oct 2010)

Dominant lumi uncertainty (11%) should be reduced by a factor 2 soon.

12/28/2010
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W-1v and Z— 1t observation

E :I T T | T T T | LI | T 17T | T 1T | L | UL I T I:
§ 40F- ATLAS Preliminary Integrated Luminosity 546 nb™'J
% 35 » Data 2010 (Vs =7 TeV )]
E 30%- |:| QCD background _é
g 255 S EW background =
=z = =
g + E
10
55 Z 7777 :

0 Eo lﬁm

0 1 2 3 4 5 6 7

Num ber of Tracks

P, (1) = 18 GeV

PYs(Th) = 26 GeV 5Q X) ATLAS

mis (4,Tp) = 47 GeV =

m, (1,E7") = 8 GeV J"? EXPERI ENT
9492

EMS =7 GeV
Run Number: 160613 09492

Date: 2010-08-03 02:12

Z —TT Y
Candidate in 7 TeV Collisions’, :

4

3-prong hadronic
tau decay /

12/28/2010

> : T T T | T T T | T T T | T T T | T T T | T T T | T :
8 402_ Integrated Luminosity 546 nb”" ATLAS Preliminary_i
19_ 35E  ® Data 2010 (Vs =7 TeV ) 3
o0 - =
5 30E |:| QCD background 3
T = EW background -
25 —
l§ = W—) Ve .
5w - E
+
10F E
5 Tt —;
E . 1 | L =

% 20 40 80 100 120
my [GeV]

*Observation of W—1tv based on 550nb-!

*78 events with hadronic t decay candidates.

*Backgrounds:
*11.1+2.343.2 from QCD
*11.8+0.4+3.7 from other W/Z decays

*Event properties consistent with expectation



* Measurement of inclusive jet and
dijet cross sections in proton-
proton collisions at 7 TeV centre-
of-mass energy with the ATLAS

detector
SSCECSRRCANN -« Accepted by EPJC
pr jet2=1.2 Tev arXiv:1009.5908

m,=2.6 TeV

« Uncertainty dominated by Jet
Energy Scale (at present ~7%)

— T T T ; 106 2 R 3

« Jets corrected to 5 10" - E ATLAS -

) [} 5 ATLAS Preliminary _._Datadet=36.apb" .8_ 10 3 . . Iy <28 E

hadr‘onlc Scale (JES 9103 \'E:? TeV = _§ g'_10 F - Systematic Uncertainties 3

. A PYTHIA _; © * E —e— NLO pQCD (CTEQ 6.6) x Non-pert. corr. =

Uncer'TC“nTy 70/0) -..-8-10 MC (Pythia LO + Parton Shower, normalised to data) E -8 o antik, jets, R=0.6 ]

.Shape COmpGr'iSOn % 10-4 e E o 3 - Iidt:1? nb’ Ns=7Tev) E

: =10° 1 L - g
with MC PYTHIA he 1w -

(LO + parton shower) 107 { F —

«Combine a range of 10° VR ®T . ==

0 -9 - -

triggers to cover the 0 1 T.X ;

10 T £ e ~ —e— ;

fUII pT Spec-rr'um 10—11 AR R AT N N N N %\ - ] -.%- 051; — _|_ 1

500 1000 1500 8 ob ‘ . ‘ ‘ ]

100 200 300 400 500 600

p, [GeV] p, [GeV]
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Di jets (searching for new particles!)

Excited quark production
J_® ecxcluded in mass interval
,,,,, L] 03<m<15TeV

: 0.7 TeV above Tevatron limitsl!
Highest mass event

mjj = 3}7 TeV

H

3 e Data E
C Fit ]
103 _ q (600) \S - 7 TeV —

—=— (900)
q*(1500)

[ Ldr=3.1pb"
10?

ATLAS Preliminary
\s=7 TeV

—e— Data f Ldt=36.3 pb™"

10

= PYTHIA

MC (Pythia LO + Parton Shower, normalised to data,
Statistical errors only

ﬁ

ATLAS Prellmmary

1
Tttt T UL} L IR

anti-kl R=0.6
ly""1<2.8

1 1 1 1 I 1 L 1 1 I 1 1 1 1 1 1 1 1 {

500 1000 1500 2000 ~ 2500
Reconstructed m’ [GeV]

-11 E*I 11 | | | | I | ‘ L | I S - I L
10 0 1000 2000 3000 4000 5000

my; [GeV]
12/28/2010
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Multi jets

Event with 8 jets (p>60 GeV)

Count jets with p>60 GeV

MC (Pythia LO + Parton Shower, normalised to data)
Statistical errors only

7

—.— DatafLat;as.s pb!

= PYTHIA

anti-k, R=0.6
y*1<2.8

ATLAS Preliminary
\s=7 TeV

I | I |—‘—| | | 1

z1 2z2 23 z4 z5 z6 27 z8 z9 =z10=11=12

III\IHIl I\IIHIIl IIIHIHl II\IHIIl I\III|'|T| \IIIIIHl II\IIIH‘ T

jet multiplicity

12/28/2010




Top-

lepton + jets channel
tt > bW bW > blv bjj
o~ 70pb

quark phySiCS (only 2.9 pb™")

—— ~ 2-lepton channel
o(0=160pb N5 =TTV | 15" by bW > blv bly

o~ 10 pb

1 isolated lepton p> 20 GeV 2 opposite-sign leptons: ee, ey, py

E,miss > 20 GeV
>4 jets p;> 25 GeV
>1b-tag jet

both leptons p; > 20 GeV

> 2 jets py> 20 GeV

ee: E{miss > 40 GeV |M(ee)-M,|>5 GeV
uy: Eqmiss > 30 GeV | M(pp)-M,|> 10 GeV

Acceptance x efficiency ~ 20% ey: Hy = ZE+ (leptons, jets) > 150 GeV

Expect ~ 40 signal events

Expect ~ 8 signal events

Acceptance x efficiency ~ 25%

Observed 46 candidates :
9 di-lepton and 37 lepton + jets

1¢2/¢28/¢0U10

Oleg Fedin



Run Number: 160958, Event Number: 9038972
Date: 2010-08-08 12:01:12 CEST

l _@_!ectron
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Top production cross section

Lepton+Jets:

invariant mass of the

Measurement performed in both single-lepton highest p; 3-jet
and di-lepton channels for optimum precision combination

for tagged 3 and 4

" e ATLAS  ----- NLO QCD (pp)
Preliminary = Approx. NNLO (pp)

o, [pb]

L L B B L BB je’reven’rsusedin
. cross-check
PXT 0 N— NLO QCD (pp) P analyses. Agrees

2 _YCMS - Approx. NNLO (pP) .35 — i '
102 7 M - with top hypothesis
-~ = CDF .
| 4 D0 300¢ i 2 [Eebohib s W 29 kiAol vl T
r 1 ©200- ATLAS b-tagged e/ |+>4-jets
B 250F 1 A Fgo- Preliminary e data 1
: ] 2 - - 8 Let
| 200: | 5160 L=35pb M single top |
10 E E E I.I>J140;, + .Z'l'j?ts i
n 150 - 120- .:’chets 1
B 100?0- - i 122: 7l uncertainty *
i 6.5 7 7.5 60-
1 ";'. 1 | f: | 1 1 1 1 | 1 1 1 | | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 403 ]
NS [TeV %*™00 200 300 400 500 600
m;[GeV]
12/28/2010 ATLAS skcnepumeHT
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Hl integrated luminocity vs time

inosity [ub™

Total Integrated Lum

Day in 2010

12/28/2010 ATLAS akcnepumeHT
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Run 168759, Event 7245293
%b Time 2010-11-09 06:45:19 CET

”EXPERIMENT.:@:__, s

| . , 3 = of Wi
! f. iy o

Pileup of 2 Central Heavy lon Collisions
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Run 168875, Event 1577540 AN
Time 2010-11-10 01:27:38 CET S\

Peripheral, symmetric dijet event .L./. EX P E R | M E NT

Uncorrected py of
each jet ~160 GeV




J.D. Bjorken, "Energy Loss of Energetic Partons in Quark-

Gluon Plasma: Possible extinction of high-pT Jets in Hadron-

HadronCollisions", FERMILAB-PUB-82-059-T.

Key question: How do parton showers in hot medium (quark

gluon plasma) differ from those in vacuum?

> [GeV]

% EXPERIMENT

Run Number: 169136, Event Number: 4511690

Date: 2010-11-13 06:44:25 CET

More central, asymmetric="
dijet event

o] B [GeV]

70
60—

50-

* Use R = 0.4 anti-kt jets

- calibrated using energy
density cell weighting

- Select events with leading
jet, ET1 > 100 GeV, |n| < 2.8
=1693 events after cuts in 1.7
ub-1

+ Sub-leading: highest E T jet
in opposite hemisphere,

Ay > n/2 with ET2 > 25 GeV,
Inl < 2.8

=5% of selected have no sub-
leading jet

+ Introduce new variable to
quantify dijet imbalance

- Not used before in jet
quenching literature:
>Asymmetry:

A = (Er-E NE+E7)

31



