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2 ATLAS Status

Al

* Luminosity Delivered

.

# Trigger Commissioning

NA

2 Performance Measurements

Al

2 First high Pt measurements

2t For more 1nfo look to pLHC talks and

https://atlas.web.cern.ch/AtlassfGROUPS/PHYSICS/CONFNOTES/
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ATLAS STATUS

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

n=-n(tan(®/2))

Toroid Magnets  Solenoid Magnet  SCT Tracker Pixel Detector TRT Tracker

7000 Tons
25 m height
46 m length
0.1 billion channels

Detector Channels % Operational
Pixel 80 M 97.5%
SCT 6.3 M 90820
TRT 350 K 98%
Lar EM CAL 170 K 98.5%
Tile Cal 9800 92%:8%
HEC 5600 BRI
Forward LAr 3500 100%
Calo Trigger 7160 99.8%
muon RPC Trigger 370K 99.7%
muon TGC Trigger 320K 100%
MDT 350 K 99.7%
CSC Sl 98.5%
RPC 370 K 9755
TGC 320 K 98.8%
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BEAM CONDITIONS
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Run Number: 153565, Event Number: 4487360
Date: 2010-04-24 04:18:53 CEST
Event with 4 Pileup Vertices
in 7 TeV Collisions

N
-
NN NN




% Will reach 103! by end
of year? 10 by end

of run

#hope for 100 pb'! by
end of year? 1 fb-! by

end of the run

e closing in on 100 nb-!
soon
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- ATLAS Online Luminosity vs=7
=[] LHC Delivered
=[] ATLAS Recorded

Total Delivered: 16.85 nb™
Total Recorded: 14.85 nb™

TeV

Day in 2010
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TRIGGERS

Interaction rate
-1 GHz CALO MUON TF{ACKING]
Bunch crossing
rate 40 MHz
RA . Pipeline
2 At startup ran with LEVELY memories
only LVLI L g s ]
Derandomizers
- : Regions of Interest I Efgg:;" drivers
s HLT 11n paSS LEVEL 2 L Read-Out System
TRIGGER (ROBs)
through for most s + T
Chains Event builder

EVENT FILTER b b Full-event buffers
and
~ 200 Hz processor sub-farms

Data recording

KA

s Commuission

triggers with data
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MINBIAS TRIGGER

—

216 x 2 counters

— -

“¢used for dn/dn paper

: T 'I T T T I T T T | T T T '| T T T + beam 1
- ATLAS Preliminary —&— beam 2
—e— beam1 & beam?

‘:l selected events

Events
Q
[

—

“tefficiencies from high
rate random trigger

T HH[ T HH][T[ T IIHHI] T le]T[ T TTTI

60 -40 20 0 20 40 60
Time difference [ns]
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— -

relying mostly on

L1

-
—

threshold em trigger
rejecting events at

HLT

TRIGGER MENU

s¢ At the moment

s minbias and lowest

Simplified Menu
Ol Lowest L1 | Lowest HLLT
o Threshold Threshold
Electron/

Photon L &

Tau Tau 5 talie L)
Muon Mu 4 mu 4

Met XE 10 xe 20

Jet Jb 120
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UNDERSTANDING
TRIGGERS o

LI e L e

2 095 m|<1.os—§
E oss + E
£ o7t PESC L o 3
for ot —
5 055 - —:
¢ Turn on curves relative § oo
o ° é 0.2;— AZ‘LAS Preliminary -;
to oftline reconstruction i o o7 TeV, Ot 2010
R e o o S
P, [GeV]
¢ Most object triggers 1
functioning as expected odf S

Data 2010 Ns =7 TeV)
—4— EM2 Turn On
—&$— EM3 Turn On
—#— EM5 Turn On a
Non-diffractive minimum bias MC|
—— EM2 Turn On
— EM3 Turn On
—— EM5 Turn On
e e b b e b Ly
0 2 4 6 8 10 12 14
Offline Cluster EX* [GeV]

0.6f .
0.4}

¢ Muon timing being

adjusted

L1 Efficiency w.r.t. Offline Cluster

0.2}
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PERFORMANCE
HIGHLIGHTS




A

2 Traditionally use conversions
to map detector

s¢ Here - hadronic interactions

with material used look for

vertices rejecting Ks, gamma,

[Lambda

\/

¢ General good description

RN/

A

2t Beam pipe displaced! ~ mm

~100F

_159
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TRACKING
COMPARISONS

T T T T A A T T T ]

Preliminary

A

¢ Excellent description of

Average Number of Pixel Hits

ID, material, beam spot

2%5 2 15 1 -05 0 05 1 15 2

“¢dn/dn paper at 900 !

S
—
o

GeV accepted R L M
_}g QZE
/A o E -:
2¢7 TeV paper 1n the 2
works e

655 2 15 -1 -05 0 05 1 15 2 25
n

Sunday, July 11, 2010



NA
wN

WA
A

Al
K7\

Al
N

Al
K\

CHARGED PARTICLE
MULTIPLICITY
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JET DISTRIBUTIONS
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— PYTHIA

ets R=0.6

f L dt=1 nb™
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|
£ T ATLAS Preliminary
Al l‘ /] @ l. : 2 < i \s=7TeV
K\ ultlp 1Cl ln *% i anti-k, jets R=0.6
3 :2510'1 3 p>30 GeV |y"|<28 7
- - —o Data de1=1nb'1-
good agreement = - ol

with Pythia o

Az > O ; f
A R | | | | |
K\ apldl| y >1 >2 23 >4 5 26

distribution

- 025 TTTTTTTTTTT e 5
reasonably well s _
reproduced - small e b f e
deviations under EN S

. Data IL dt=1 nb"!

inve Stig atiOn o.osf— —

— PYTHIA
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~ Ot : anti-k; jets R = 0.6
e °r ATLAS Preliminary .

P> 30 GeV, |y | <28
\s=7TeV

Statistical errors only

@ Data jL dt=1 nb’

" 30 GeV <p <40 GeV
L — PYTHIA

- 40 GeV <p’' <60 GeV

1 pr(r—Ar/2.r+Ar/2)
p<V)_A,,NjeIZ

jets pT(()’R) ’ -

R = 0.6 and Ar = 0:1

A
73

particle/energy tlow
within jets

shghtly narrower jets

in pythia
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with min bias data

s¢ Evaluated at EM scale

¢ Excellent agreement
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MUON PERFORMANCE

At least one muon

m (J/IP) combined with tracker

ITIT]T
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» 20
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L

lllllll

15+
A

S good description of

llll

100 | L
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g 1000 [ & %?Q#Lf{'a“'ve minimum bias \s=7TeV,L =06 nb” g 10 EE normalised at p_> 4 GeV
s [ B G Pr >4 GeV ) o e Data 2010
— O Non-diffracti ini bi
800_ g 10 E_ = P?gm;)trac ive minimum bias
B g - 3 n/K early decays
600—— S 102 Others
4001 10
200 1
05 10
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ELECTRON/PHOTON
PERFORMANCE

> |||||||| | L I L l L I LI I L | I 1 Iol T I T _

% 2200 - [ Non diffractive Minimum Bias MC, n" signal

o 2000 — = Non diffractive Minimum Bias MC, background3

- = %l -e- Data 2009 (\'s=900 GeV) =

%) = — Fitto data 3

% 1600 17 --- Background component of the fit =

31 1400 ;— _;

S 11 d . . 1200 —

e - -

¢ Excellent description 1000 -

800 =
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400
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Al m, , [MeV]

2« On the way to 1n-situ

O . ® % i"l""I""l""l""l""I""I""""I"i
Callbratl()n W 1th SM @ 1085 gtatistical uncertainty .

°. 1.06F . Systematic uncertainty -
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Al = o : | ==
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o - ]
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OBSERVATION OF W
AND Z CANDIDATES

2¢ Preselection Luminosity
% electron muon
nb
2 Electron/Muon
* MET W 6.7 6.4

A

S Background Estimation

st Candidates and Properties
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:IIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIII|IIII|IIII|IIII:
- ATLAS Preliminary —e— Data2010(\Vs=7TeV) A

4
10°F g [ Jwoev E
: f L=6.69nb :
B :] Conversions ]
E |:| Hadrons 5

Entries / 5 GeV

0 10 20 30 40 50 60 70 80 90 100

E. [GeV]

- 1407‘ L L L L L
o L 4
2 120/ ATLASPreliminary f L=6.69nb" ]
(O] - i
;E i —+— Data 2010 (s= 7 TeV)

oy b +

CJW—-tv

2 Loose EM Cluster with
Er > 20 GeV

A
Z\y

Nl <2.47

#1.37 < Il < 1.52

VA

e Background normalized

to data (factor of ~2.2)

N\l

AWA

¢ Preselection dominated

by multijet production
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MUON PRESELECTION

3O A iy

2 : © L =6.36 nb
¢ Combined muon S0 l T
il L B |
G 10 H EZ::: 3
2 Pr > 20 GeV il
1§ I _

#Pr (MS)> 10 GeV

0 10 20 30 40 50 6OI 70 80 90 100
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%1Z0- Zpvl < 1 cm SR A A
£ o
S Background MC normalized to .
40}
data (factor of 1.9) 0
20}
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o
[T T

2151050051152
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fa—

—

MISSING ENERGY

: Based on

topological clusters

¢ Evaluated at the

electromagnetic
energy scale

¢ Important in the

muon case 1s the
correction from the
muon !

Entries / 5 GeV

Entries / 5 GeV

IIIIIIIII |IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII—
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0 1020 30 40 50 60 70 80 90100
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BACKGROUND
ESTIMATION ELECTRONS

IIIIIIIIIIIIIIIIIIIIII

q

S 400+ i 3

S 4001 ATLAS Preliminary | Data 2010 Neer Toy ]

~ C ]

» 3501 J-L 6.7nb" =
C ev ]

Al

s¢ Isolation 1n cone of "
AR =0.3 tfrom MC 00

templates for signal and o0

baCkground -Ooz.'z :)' 02 04 'o.'6:' 0.8 §1

Calorimeter isolation / E;

# Fit in both background 2% i
and signal dominated e M
- 8 QCD (fitted) B

region for fraction of

dyets/W i+

Nocp = 2.0 = 1.2(stat) + 0.4(syst) N P f e

950 02 04 08 08 1
Calorimeter isolation / E;
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BACKGROUND
ESTIMATION MUONS

=

i ATLAS _Pre_|iminaryf|_=6,4 A
: S ; —— If)ata-2u01-0(\&=7TeV) ]

==

% ABCD method
EEEEEEZE::. e [ Wes ' g

(assuming N Ui S Backgrounds

.............................................
..........................................
®
...........................................
...............................................

uncorrelated gl L L

...........................................
........................................
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....................................

V&I‘i&bl&S) R L P

......................................

.............................

LA

o

(@) ]

—

_L..,= .

oL -t

N

Al IR A N WY N NN RS Py
(@) ]

‘¢t Systematic from

Track Isolation / P,

residual

correlation and Background Estimation

MC/Data

> 1.0 + 0.5(stat) + 0.7(syst
ditferences (stat) = 0.7(syst)
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Run: 152845, Event: 3338173

E.™*=41 GeV
M. =83 GeV

in 7 TeV collisions

Muon: 3 Pixel hits, 8 SCT hits, 17 TRT hits, 14 MDT hits, Z~0.1 mm from vertex,
ID-MS matching within 1 GeV, E{™'ss (calorimeter only) ~ 3 GeV
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TIGHT SELECTION

>102:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:
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C R W —
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o
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Missing Er > 20 GeV

- Transverse Mass > 40 Ge

Tighter electron selection

Isolated Muon

Observe
17 Electron Events
40 Muon Events
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W EXPECTATIONS

Electrons

Muons

Signal 20.7x1.7 (syst) 4.5 (lumi) 95.9:3.6(syst)=5.2 (lumi)
Bk round 2.0 1.2 (stzcl)li)i.j (syst)+0.2 2.8+0.5 (stezicl)li)i ) 8(syst)=0.6
PotgbHxpetic I .124(.s5t?1t3 I:;l 11)7 (syst) 28.7+0.5 (sta(tltl)lir-fi .)9 (syst)=5.7
Observed 17 40
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PROPERTIES OF W
CANDIDATES
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I ) ] © o f L=636nb" -
10 sk '[L=6.7nb E » 200 ]
Q s e Data2010(\s=7TeV) - _,GE) e —*— Data2010Ns =7TeV) -
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it o —:
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ATLAS
EXPERIMENT

Run: 154822, Event: 14321500
Date: 2010-05-10 02:07:22 CEST

p,(H) =27 GeV n(u)= 07
p, (1) =45 GeV n(u*) = 2.2

M =87 GeV
Hu

€l \

iIl li‘ )I

| Z>pp candidate
" in 7 TeV collisions
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) . 15 E, (GeV)
Run Number: 154817, Event Number: 968871 T E, (€)= 45GeV E, (") = 40GeV

%% AT LA s Date: 2010-05-09 09:41:40 CEST 1 (€)= 021 1 (') = -0.38
M, = 89 GeV

-EXPERIMENT Z>ee candidate in 7 TeV collisions
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. a0100 Z SUMMARY
GeV window

electron muon

expected signal 1.6+0.1(syst)=0.3(lum1) | 3.2:0.7 (syst) 0.6 (lumi)

(2 10.8(syst) 0.4

expected background 0.01 (lumi))x10-

observed 1 2
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¢ ATLAS detector functioning well

A

s Excellent performance and turn around time
on analysis

A

¢ Standard Model particles being rediscovered

¢ Era of High Pt physics has started

A

¢ Luminosity expected to increase by orders of
magnitude so stay tuned!

A

¢ Expect many new results for [CHEP
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