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e Fall 2008 data taking

*(sub)Systems review:
e status

e characterization/calibration with cosmics ray
e Putting all together
e Experience with calibration and data flow
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Commissioning of the ATLAS Detector with Cosmics INEN

Single beam data

* Few days starting on September 10,

e Limited statistics but complementary information to cosmic rays:
— mainly relevant for calorimetry

— verification of timing and response uniformity

LN v nam _-.ﬂr i I
— i S— 'i'. i

]
<-- Beam 1 (A)

:

Attilio Andreazza 2 Bologna 07/05/2009



Commissioning of the ATLAS Detector with Cosmics INEN

Single beam data

* Few days starting on September 10,

e Limited statistics but complementary information to cosmic rays:

— mainly relevant for calorimetry

— verification of timing and response uniformity
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Commissioning of the ATLAS Detector with Cosmics INEN

Fall-2008 cosmic rays data

e Most significant cosmic rays
run period
September 13- October 26

— detector was ready for LHC
startup in September 10"

Cosmic events recorded and processed by ATLAS since Sep 13, 2008
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Sum of RPC, TGC, MBTS L1 Triggers 216 million events --------
RPC Triggers (L1)

Bottom 'Downward' RPC Triggers (L1)
TGC Triggers (L1)

Min. Bias Scint. Triggers (L1)
Calorimeter Triggers (L1)

Inner Detector Track Trigger (L2)

EM Calorimeter Triggers {L1)

— 1including the whole ID:

» Si stopped by cooling accident on
May Ist

e repaired in July

Several hundred million cosmic events taken in various
detector configurations before the first LHC beams.

Last updated: Sat Feb 14 23:07:33 2009

e tuning and calibration runs in

Number of events (in million)

| R AR

80 Vertical areas indicate magnetic field status:
August. 60 ORANGE: solenoid on, GREEN: toroid on, BLUE: Both fields on
e 216 million events on tape: 40
20
— Different magnetic field o et ==
con fi ura tiOIlS 83500 90000 24 21500 92000
g Rva number
— Alignment Toroid on
Solenoid on
— ID performance

— Combined reconstruction
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e Additional ID Combined run | Solenoidoff | Solenoidon |
— November 26"-December 15 TRT tracks 4940k 2670k
— no magnetic field (4X statistics) SCT tracks 1150k 880k
— Track trigger at L2 Pixel tracks 230k 190k
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Cosmics ray properties
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N.B.: blue and red are two different tracking algorithms
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Cosmics ray properties

RPC track impact point on surface | Entries 6616665 |

3
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N.B.: blue and red are two different tracking algorithms
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Cosmics ray properties

RPC track impact point on surface | Entries 6616665 |
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N.B.: blue and red are two different tracking algorithms
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DETECTOR STATUS anD
STANDALONE CALIBRATIONS
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Commissioning of the ATLAS Detector with Cosmics INEN
(o
Muomlt:s u§ryStem RPC Low Pt trlggelr I—
« MDT
99.8 % operational ) ::::
« RPC 1000

— 95.5% operational

— 70% of trigger coverage for
2008 run

— commissioning completed for
2009 run

e TGC
99.8 % operational

« CSC

— 100% operational
but only in calibration mode

problem in ROD firmware fixed
in 2009 (under test at CERN).
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Commissioning of the ATLAS Detector with Cosmics INEN
L_/ 31 Fision Nachears
MDT Performance
« MDT efficiency study oo j
— 683/1110 chambers analyzed: e romine oan = BIOEmm
Goof— Jeometry I
* missing statistics on EO and EM chambers due g BO /
to limited acceptance for cosmics m: AT‘:‘_A_S / :
200} preliminary .
e Faulty channels <1% IS ——— Y ¥ A §
: : d .
— most of them involve clusters of tubes residuals [mm] B[

sharing HV or FE boards e

Mean = 0.134 +0.007 mm—:

""‘”“;_ (b) optical

gooj— alignment constants

— expected final dead channels 0.11% _

— are being repaired for 2009 running

ATLAS

so0f— preliminary -

e (Chamber resolution : :
o - : - - 2 4 3 10

— single hit resolution <100 um residuals [mm]
(comparable with test beam data) ——

gool— Mean = 0.022 +0.007 mm —:

— for curvature measurement: - {c} track-based

goof— alignment constants

e optical alignment recovers most of
distortions

400E” ATLAS

e preliminary —

* residual systematics fixed with tracks

4 | | ] -
L T —" 5 ] = 0 2 4 6 B 0
residuals [mm]
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Commissioning of the ATLAS Detector with Cosmics INEN
L_/ i Fisica Mucleare
RPC performance
i EffiCiency i 4 ATLAS very preliminary

i

— cross checked with several methods [
0.8 1
— most inefficiencies are related to HV "

06—

— typical strip efficiency is 98% at the : I

. . . - Working point:
nominal working point ” HV = 9600 V
— 90% on average due to bad channels % Vg4, = 1000 mV
in 2008 run. T
— Similar values (92% average) T e
HV [Valts]
have been measured on TGC. 91060
e Point resolution o16] BM mrrw—y
— Computed with respect to MDT e
012—
tracks E &
— Value comparable to expectation 0.08 _ @9@
from digital readout. 006 Q@'
0.02§—

P A I e T o Y S N O R IR R
01 02 03 04 05 06 0.7 O 0.9 1
afpitch

[=]
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. (e
Calorimetry status

EMECC EMBC(H) EMBA(l) EMECA
e LAr L :
2t 2F 2;
— Dead readout regions <0.95% + b ;
— Under repair during shutdown of - o
— individual dead channels 1 T "
0.02% 2 + : - 2
. | A A A o -3?'\.m\\;H..;..\.;HH:\..\: B
— Not tO be repalred 5-2- 15 15 05 0 0.5 1 1;; 15 2 25 ::12“8
FCALC HECC HECA FCALA
3 3 3F 3F
e Tile
— 0.8% defective LVPS 1 1 - - "
— 1.4% FE inefficiencies % y 0
. . - A 1
— Under repair for 2009 run: side : ;
o . o e =20 =20 =20 -2
A finished 100% efficient ; ;
B T I = e - Ty s e e R
FCAL1 +FCAL2 +FCAL3 I 3] o2.0ct08)
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Pre-september cosmics data

| Cluster Energy (0.3 < | < 0.4) | _ LArMuID -
. . . . . . . ° ntries 5
e Sensitivity to minimum 10nizing P F cindt 3123/
2 L Prob 0.6041
< = L Width 12.69 + 1.02
particles already tested before the o | MY 7207519
3 3x3 Area 4.509e+04 + 976
= B g 46.05 + 2.07
September run. : |
B 3x3
. . Entries 2295
° ( ) 150}~
Response uniformity <2% (LAr _ Muon Cluster Energy
100 LAr Calorimeter
‘ Response Non'Uniformity 4 Data (3x3) B Area 4. D£YEHUS T Ui
r | S 60.78 + 2.35
2 1.15 v Data (LArMulD) 50
S 8 . : Eoor
& [ Relative response MG e Olek) N ST TN T s ... - =S .
a n . « 52 Cell Depth 0 100 200 300 400 500 600 700 BOD 900 1000
© 11~ LAr Calorimeter Energy (Mev)
E x T _i x [_Triggar bit0_TILE: TileCal MuonFit Energy Density 1ile§1u0nEner9vDen5ily
1.05— s 5 —x C Z:a 13:::
B xI 5 $ x x_i_f I o.x ¥ R00 — RMS 0.9456
B XT .ﬁIﬂ:Iﬁ _g: lx+ X C Landau width 0.1039 + 0.0068
— B MPV 135+ 0.01
1 = T" d! Al o n Nerm factar 43+ 12.5
: * '_{_T_&l_' -|- = x : Gaussian Sigma 0.461+ 0.016
n X -
05 kN PL A - . 300 -
- e W 2 n Muon Energy Loss
B X 1 200— . .
0sl T - Tile Calorimeter
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0 85 _I I 1 1 1 | 111 | 111 | 1 1 1 | 111 ‘ 1 1 1 | 111 | 111 I | :
- -0.8 -0.6 -0.4 -0.2 -0 0.2 04 0.6 0.8 T A Y = SR A A B A
0 1 2 3 4 5 ] 7 8 9 10
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° ° ° ° ° L_/ o Fisica Nuciears
Single beam calibrations: timing

. . | EMBC: relative time by slot (average over 32 FTs) |
e Beam halo particles cross different Z10

2] -
T —+-Data
detector elements. : N _ﬁ_ —+
= S - Prediction '—+—' __+_
e Correction for 2T y
Lo Y I
—  Time Of Flight, g °F "'l+—++ 4 + f
— Electronic response 5_} _'H' _*}_ _4, _{i {-
» Offset between different partitions can : “+
10}
be measured and corrected. . LArCalorimeter ATLAS
e Synchronization <2 ns T
20— ) 20T T T ]
sof- TilleCalorimeter [« SampleA | B 1oF- .| = sampleA -
C » Sample BC ] n » Sample BC ]
C e Sample D ] - e Sample D ]
0__ ....... . T __ O __ ......... i . __
— L N — - .
g . F ..-""-—’ T =" £ 10 :

P Y T R P e I I .
g 10: o, o - " | E im®,q a fEme LT T, ]
— B 7 - ]

_20:,_ ...................................................................... —_‘ _20_ “

B .-f : N ~‘.‘..‘E
- r ] -
_30;.].. ..................................................................................................................... — ANk ATLAS e
2 . preliminary ]
_3..|...|...|...|...|TOFcorre_Ctmn11,.11,1111,,_1._,13
Bhoo  -4000 -2000 O 2000 4000 6000 Bboo  -4000 -2000 0 2000 4000 6000
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Commissioning of the ATLAS Detector with Cosmics INF N
LS -
e Pixel detector gosss. E
— 98.5% of detector operational = 2 ::;3_ } ¢t
: : 5 0-997 E
— during cosmics run: Z 0,096 e Aligned geometry E
e 98% of barrel 0.9955 E
e 85% of disks 0.99 4; ATLAS Preliminaryé
e SCT 0.993[ =
. 0.992F =
— 99% of barrel operational ooot E
— 97% of endcap operational Y — L I
e Difference between Si barrel and Si endcaps o R R R N R R R
1ly due to leaky cooling loops g0.995F E
— cooling system operated continuously from August = 0.985F E
till end of December run 5 0.98F 3
(7} c =
* Measured intrinsic detector efficiency >99.5% ¢ 0;";?_ E
o TRT € 0.065" =
: 0.965 =
— 98% of channels operational 0.055C ATLAS preliminary o runoieso -

0_95|||||||||||||||||||||||||||||||||||||||_

— 2% dead from assembly and installation
Layer+0 5*side

o
o
(8]
-
-
(4)]
N
N
18]
w
w
3]
I
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Lorentz angle determination &=

. . eq e . E '.-. r ., T T T T T T T T T T
e Drift in silicon 1s affected by EXB T o8P . 6(2T)=(213.9+ 0.5) mrad ;
effect 3 2.5?— \. B(0T)=(1.3+1.1) mrad _i
S 2.4 ]
e Charge 1s (de)focused along the 2 220 :
. . 2 —
Lorentz angle direction: 3 E
A 1.6) -
'; / ‘I,.‘“f 1.4 ¢ soemidfiedon —
/ 3 E
tan o, = ,UHB 1'?‘—' FomewRmeST o ATLAS Preliminary -

/\ -0.4 -0.2 0 02 0.4

B Track Incidence Angle (rad.)
\%},/‘)F' \\ T S B B B R R B
. . A | Y ® 1. Cosmics, wi/ B-field (run 91900 =+
* POlnt dlsp]‘acement: \\\ |’?| / ’5 1 6?@%: Cosmics, no B-field ((run 92057)) I:‘:E
- \ P [ MG commie. no B 1ol + 0
thicknessxtan(¢; )/2 - E ’ F AT
ST e malil
— =30 um for pixels A e eeibatiie
~ 10 um for SCT P — 2T
_ wm for = o ]
e measurement using cluster size vs. 1.2 > E
. . - ATLAS ]
incidence angle o: 117 SCT Barrel E
~ Preliminary 1

cluster size =a(tan—tana, )+b/~\cosa 4 4s 0 5 o5 10 is

Incidence angle (degrees)
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TRT threshold behavior L wes

 TRT provides “bubble chamber”

quality tracking... f;i Negatie osmicmuors | 4
 ...and transition radiation for high i:”;f: — :“m — ]
momentum particles. S ooaf | comsmotsmmn ]
* Observed the on-set of transition EE:_ ATfLASffe”m"”afy *
radiation for high p muons! ooof | P —

T o el P B
:Q‘:“: T "‘““ .H:I 1(}2 1{}3 4

N s 10
AV ‘41{1{ Lorentz gamma factor
E 0.16 | | ]
:f.T:I F Megat [ ]
C egative cosmic muons 1
5 0.14f !
=1 0.12 - Posgitive cosmic muons _j
. -UC.} 0.1 i Positive muon fit 1 -
X e ]
. '} = 0 GB'_ —— Combined lestbearn (barrel) -
‘e :;-: II g L -:
) o = biex
L 0.06 ATLAS preliminary ]
004 |, g .
0.02F ¢!
L | E ﬂ d—(l:ﬂ p TR T ]
D i i I i bk b i b B 1)

10 10? 10° 10°
2 Lorentz gamma factor
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PUTTING ALL TOGETHER
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Commissioning of the ATLAS Detector with Cosmics

Inner detector allgnment

Put together all ID | -
subsystems by e
minimizing residuals Wi

l o

reco-track .:':’ real track

Different strategies tested:

— global %? (6NX6N matrix)

— local %2 (N 6x6 matrices)

— robust (specific residuals

distribution)

Limited statistic/not uniform
coverage.

— N cannot be all Si objects

— limit to macro structures layers, half
shells, staves...

é‘l 6000[~ - ® AI |gned geg:'letry ; E
= p=2um, c=24um . .
=14000— Hm, =<2 h perfect alignment
g ~ OMC perfect geometry =16 um ]
Z12000] - H-OWm o=Téum a
5 - [1Nominal geometry , .
g1 0000 p=-21um, c=128um l —
£ 5 ]
2 8000 ]
- . ATLASPreliminary
6000 after alignmen Pixel Barrel —
6=24 um ]
4000[— =
: p>2 GeV |
2000( N :

n _—_:-_--_1'—'----"—'——— T A L [ 1-.._ __________
m T I LI I T | | L | LI T | T M
§25000: @ Aligned geometry .
= [ pu="lum, o=30um perfect alignmen
o - OMC perfect geometry — 7
EZOOOO_ pu=0um, c=24um o 6=24 Hm i
5 | (JNominal geometry {\ ]
815000_ p=-5um, 6=123um ]
£ i ]
2 B ]
10000 - after a]ignmen ATLAS Preliminary_—
- 6=30 pm SCT Barrel 1
50001~ p>2 GeV |
0 i —_— —-_:;—‘—F- | L o “-‘ il hh“--;_‘__- Seomoeae ___

-0.4 -0.3 -0.2 -01 01 02 03 04

|-0| 1

x residual [mm]
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Commissioning of the ATLAS Detector with Cosmics

* Precision on determination of

track parameters can be obtained:

— splitting the track in two segments

— compare extrapolation at the
interaction point of the segments.

F

full track ¢

upper track

lower track

e Resolution already acceptable for
LHC startup!

number of tracks

number of tracks

1200F

1000/~

600}
400

2001

800

Track parameter resolution

. Allgned geometry
"~ p=-1tum, c=49um

| OMC perfect geometry
H=-1um, c=32um

_ [JNominal geometry

-after alignmen
" 6=49 um '

3000

2500

2000

1500

1000}

500

perfect alignment
=32 pum

ATLAS Prellmlnary
SiUp-SiLow Tracks —_

p>2 GeV

02 04 06 08
A dO [mm]

— u=0TeV' c=5TeV"’
L OMC perfect geometry
- u=0TeV', 0=4TeV'
~ [JNominal geometry
— p=13TeV' 6=14TeV'

— after alignment] ¢
c=5TeV-!

IREL L LA BN B B
- ® Aligned geometry *

L LR L UL
ATLASPreliminary
SiUp-SiLow Tracks "

1 1
—

perfect alignmer_g
o=4TeV! -

02 03 0.4
AQ/p. [GeVT|
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° 'Y L_/ di Fisiea Nucleare
Muon energy loss in calorimeters
L) L B L BN B
* Comparing standalone S%120 ATLAS preliminary ﬂ - DATA
muon and ID tracks, it 1s % 2008 cosmic data —MC
possible to measure energy g 01
loss in the calorimeter: © 0.08

e Measurement consistent 0.06

with expectations:
AP rreon =3 GeVic 004

-15 -10 -5 0 5 10 15
p (Inner Detector) — p (Muon Spectrometer) [GeV/c]
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Tag and probe efficiency

e Tag and probe will be the basic tool for efficiency measurement

» First test of this approach on real data:

— existing lower track — look for upper track
- existing upper track — look for lower track
e T R e T '
R s
0.8
0.7+
E — Q>0 down
0.6 — Q<0 down
0.5 — Q0uwp
= Q<0 up
0.4 —
0.3 ;_ AbSOl‘p e ATLAS very preliminary
0.2 calorimeters
0.1
0 le IS W NN N NN NN [ (NN SN SO SN N MO N N S S S S
0 20 40 60 80 100
Ptag (GeVic)
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Commissioning of the ATLAS Detector with Cosmics

INF

(Missing) £ measurement

kstitute Nazionale
di Fisica Nuclgare

SumeE; (Scalar Sum of Calo Cell E;)

e Significant improvements in the ,
measurement of transverse energy pro E"':.m.. ms ﬁ}:m“ 3;33:‘
: . ° . 400 { Overflow 0]:lH | Overflow 0
in events with random triggers: od = F By -
. . RMS 5064 | § W— :
— energy calibration 300 § underflow of| : ‘RMS 4.8
250 Dverflow o o B B B e R el
— correction for running conditions (HV, 200 | I
hardware problems...) ::ﬂ J
— bad-channels masking 50 & H L
. L § Sanslarssiamsnbositizectionl. e
— noise description WENENY WAl B
= 15! processing offline correction | ¢ ¢
nd . g 10" :_,“*,‘ ATLAS COSMIC 2008 PRELIMINARY
= 2" processing === Monte Carlo > . —., ® Cells,[Ep20
% 10-2 ;j*, ‘l*+ ey ",'*'*' Hl Topo clusters 4/2/0
e Still maintaining two algorithms: = K .
n #
— base (cells with E>20) e Lt T it ,,W
~ topological clustering £ T w Wm i HT m W
10 =
0_ l Idll-‘ l I‘8‘II‘1‘(IIII|1|2H|1|4H|1|‘|‘1‘8||‘2II1
(E;liss)Z + (E:ﬁss)z (GGV)
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C

Fake jets from cosmics

e Cosmics muon can provide fake ¢ Identity cosmics fakes
high energy jets: offline!
— physical (showering)

— 1nstrumental
(not pointing geometry)

— well reproduced by Monte Carlo

}210 é--l — 1 . T T T 1 T T 7 T T T T T 3
Q H— -
- - ATLAS Cosmic 2008 Preliminary
o :

— 41 —]
g10°E" = Cosmic Data L1Calo -
E L - ---- Cosmic Single Muon MC -
Z.i3E _
Ll
- . ]
10%E e =
= ""_._ =
10 ! F*-H ]
1 E L | :""! ""1-5 4’ 1 .'*' =

0 500 1 000 1500 2000 500

Jet Transverse Energy (GeV

f—
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C

Fake jets from cosmics

e Cosmics muon can provide fake ¢ Identity cosmics fakes

high energy jets: oftline!
— physical (showering) — charge deposition only in EM
_instrumental or HAC calorimetry
(not pointing geometry) — localized charge deposition

— well reproduced by Monte Carlo

E EI 1 1 1 =T T T T T 1 T T — — I
T F ATLAS Cosmic 2008 Preliminary £ [T ATLAS Cosntic 2008 Profiminary ]
o E ik - Cosmic Single Muon MC © =" Cosmic Single Muon MC 7
@ = i — QCD Dijet MC = o i =g ]
E i - 2 10" i — QCD Dijet MC -
S 1 E QST E
= 10 F iE| S ]
- = ] = isrl'f- -
- 1 L= i "% |
8 107 - g 107°H - :
N : s | ¢ ;
A ] (S TIR =3 -
210°E E z H -
T
1[:.5_?! | PN N T TN N SN S T N N S |:£I| i?_ 1D.5E'"'|' 'l"l;l Ll + RN R el T |
0.2 04 06 08 1 1.2 0 51 10 15 2[! 25 30 35 40 45 5O
Jet |EM Fraction Number of Calorimeter Clusters in Jets
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C

Fake jets from cosmics

e Cosmics muon can provide fake ¢ Identity cosmics fakes

high energy jets: oftline!
— physical (showering) — charge depos1.t10n only in EM
: or HAC calorimetry
— 1nstrumental . N
(not pointing geometry) — localized charge deposition
— well reproduced by Monte Carlo — almost no fakes after cleaning
-ﬂ 105 T T T T 1 T T 1 T ] T T T T T T T T T T T E
@ L -
% B ATLAS Cosmic 2008 Preliminary ]
voAand & —
o K = Cosmic Data L1Calo E
£ B Cosmic Single Muon MC 7
Z 43I0 __
10 = m — Before Cleaning Cuts 3
[ o--- After EMF Cut i
102 .Eq.. 5 v-.- After EMF + NClus Cut_g
Ero :
0L ~
e 4 Tﬁh
1 IZ?:--; .O:IOI!- [ r;
0 500 1 O{JO 1500 2000 2500

Jet Transverse Energy (GeV)
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— energetic delta rays from cosmics
— TRT high threshold hits+ E/p

Muon

(only high threshold TRT hits sh

Attilio Andreazza

Commissioning of the ATLAS Detector wit. ‘7)\( mics INEN
[ ] @ o 7@ L—/ i i
Electron Identification “«
* First attempt to check electron identification capability:?',_
Q
%
e
7
2.

-.(ﬂ 22 :I T T [ E T T T T T T I I o@ —'

E 20— —e— lonisationsample <2

WogE -

16 f— Background fit projection

140F -

124 —

10E i ATLAS Preliminary -

8 f_\ T Selected tracks with :

= . high threshold TRT hits |

4= =

25 \-}J ‘ EHJ —

O:||_|||i|||||||||||||||!..~,Ei'-ll|l|||||||||||||:

o 05 1 15 2 25 3 35 4 45 5

E/p
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EXPERIENCE WITH
CALIBRATIONS AND DATA
FLOW
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Istituto Nazionale

Processing and calibration data flow

Oracle

4t ypdate

streams 31 update
b
2™ ypdate =
1% update E
up
- 3
Conditions £
data 2 o
Physics streams 21 Copyto Tier-1s e
Iﬁtll s 22
%ﬂ Calibration streams ko ‘7 <
= Best effort § ?q
§ Express stream ibiton g -
g %) = l JT7J73 e
g g -
= ibrati < :
@ = S Express Cal:lbratmn& S (Partial) T Bull Aoty _cé Qco
- - stream alignment b Express str. : : o S
=) < : — : processing reprocessing i IR={S)
g ° S processing processing 5 reprocessing g 9
s 2 = - - e 7 =
o= T‘ g =) -
= ) o O v
) =
ROOTfil & & g
merging. = .
DO displ &S o=
Lt E o L = w i I
monitor,. = " 2 < 3 E: 2
é X S g Input £ Input g g
R~ s
N - ERN - K 3
System DO experts

DQ experts DQ experts DQ experts

Report Report

—— DECIDE

= DECIDE
= GIVE INPUT

Daily Data Quality “Sign-off” Meeting
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On-line monitoring L=

e Data taking activity requires immediate feedback
— unacceptably high trigger rate

— take proper action in case of inefficiencies

e All detector use on-line monitoring system as fast reaction tool.

= . OHP Hexus - [TilePerformance] y =/ = (%

Jgg’“m“;“ ey Online histograms available to Tile shifter in ACR both in —
N channel x module and eta x phi. Noisy channels shown below.
— Plag i rOMP Panel
= [Tmower [Tmiasmm | Twtusuns | Tiron | Tasn ) e
E:::" R e e | R 11473 T g g P BB Onsmponey g i | ([ Bessnmact Jf | _Eause/Resume |
(] ~Info
i N
M ——
i h‘hrﬂ ki i Hh Onl Seren _
-
CHT R LRI 0 Y e
0 i weees [ 500 0]
T tl]#‘ BB noukeanons [ 1 TEOOD |
miliH i i |
' R At Al
e 5 S e
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e After data taking some devoted
stream are user for calibrations:

— general purpose express stream

* in cosmics replaced by
“extended” ESDs

— specialized streams (alignment,
muons...)

e During data taking, expected to
provide calibrations within 24 h
— 1n some cases mainly monitoring
e Not fully in place for 2008
running:
— 1n many cases single run statistics
not enough

e but most algorithms exercised

o
-
D

Fraction of Pixels
© ©
RS
_!IIIIII|III|III|III|III|
II|III|I

O
—

0.08

0.06

0.04 m

0.01

0.005

Pixel residuals (mm)

o

-0.005

001

24h calibration loop e

Pixel noise mask determination
<10 -3 pr0V1des random noise occupancy 0(10 10)

Total Masked
-------- Masked Online

ATLAS Prellmmary —
| 1 ‘ | 1 | 111 1
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N

¢ residuals vs charge balancing .

_+_

Cluster size = 2
d=¢p<-2

ATLAS Preliminary

slope: -24 + 2 um

Pixel charge interpolation

0
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—
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)

INFN
. . stituto Mazionale
Muon system calibration e
Specialized stream based on LVI.2 | Pfteseteiprocessing-creationtime] [Eires 510
muon trigger: E _ATLASveryprel/mmaryRMS 10.97
. . fro Most of data processed -
— 25Min current data taking ~ fe within 1h from file creation.
(Slnce 30/04) 10 = s s s i i i o
Data stream distributed to Tier2 for
processing: i3 s
I W

— MDT: Rome, LMU, Ann Harbor, MPI
— RPC: Naples

Data distribution and processing
are in place

Calibrations for reprocessing from
offline analysis:

— LVL2 pointing geometry biases the
acceptance

— limited coverage of endcap chambers

Latency (hours)

A subset of the RT calibration.
2 types of problems due to the statistics:
BOS, souflt al]fﬁﬂis, BOL b;ld rt

I ] ] I
[ I I I
I ] ] I
[ ] ] |
— j 3
I I I I
L ] ] |
| I I I
L ] ] |
[ ] I I

H 2
| ] 1 I | ] ] = | 1 I | ] 1 |
— ———poFBCG  PoOFpOG | — — ——
H ]
| I 1 I | ] ] | 1 I | ] 1 l
| I 1 I 1 ] ] | 1 I 1 ] 1 ]
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< (G
Reprocessing
e Reprocessing task are shared by . CNAF performance:

all ATLAS Tierls — in line with other Tier1’s in both
e Key feature of the ATLAS processings

computing model — significant improvements
between the two runs

e Significant computing

challenge: e job efficiency:
- - — 95.6% (1% -
— massive retrieve of raw data from o ( reprocess1.ng)
tape — 99.5% (2" reprocessing)

— multiple access to the conditions * attempts before job success:

and calibration data — 1.83 (I* reprocessing)

: : — 1.43 (2" reprocessing)
e Two reprocessings of single

) e jobretries:
beam and cosmics data:

— 10% due to ATLAS software:

— Dec 08 — Jan 09 excessive memory usage or crashes in
— Apr’09 specific events
(very smooth: most — 30% due to temporary site issues

T1s completed in 1 week)
Attilio Andreazza 34 Bologna 07/05/2009




Commissioning of the ATLAS Detector with Cosmics ,N:,?

Summary and outlook -

 Most of the ATLAS detector took cosmics and single beam data
in 2008:

— main combined run with full ID in September;

— for 2009 data taking expected full detector coverage.
e Since than made extensive use of available cosmics data:

— sub-detector characterization

— calibrations

— combined performance

— practice of monitoring and computing infrastructures

e Many interesting results!

— ...but remember they are not collision data

* limited coverage by cosmics / not pointing kinematics

— further progress in detector understanding needs beams

ATLAS is ready for 2009 data taking!
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BACKUP

Attilio Andreazza 36 Bologna 07/05/2009



Commissioning of the ATLAS Detector with Cosmics f Q

Track based align. sectors 1 to &

s [_sag phisectorZ | s2
sE pntries A = Entries 359
E RMS 4‘_371 " :_ Mean 0.2999
‘E E RMS 4.083
E = ¥2 I ndf 6.705/5
= E J( Prob 0.2435
=y = Constant 36.26 + 3.44
= E Jfﬂ Mean 0.1178+ 0.0984
11— — .
= = -|- Sigma 1+ 0.1
o= | H H H | [ H . o n a4y S .++ﬂ'+H-|-.+H. L -!-+-|T|-+++I'+++.+++h T T
20 15 Al =3 10 1 ey {i] A5 A0 k- L] 5 10 1 ]
s3 [_sag phisectord | s4
= Entries 2256 = Entries 965
.I.
wE Mean 0.1648 i J( Mean 0.0413
- RMS 3.179 e RMS 4.275
= 2 I ndf 2598/2 = 2 I ndf 7.938/5
= Prob 2.286e-06 0= Prob 0.1597
200 Constant 4206 + 16.8 = Constant 87.19 + 5.64
= Mean 0.04048 + 0.01902 “E Mean 0.06712  0.06445
10— " Sigma 0.5393 + 0.0230 w— + | _Sigma 1.06 £ 0.09
o o+ +, = + + Hh-
= n o L P wac U TR i e o 1 ) - | P e VO T +=ﬂﬁ+&+¢+j’_\" T Hé"i,“'—i—%"'ﬂ#d:dﬁ o oot
20 15 -0 k- L] 5 10 1 ] 2 e - E
s5 sag phl sector6 | s6
Rl = Entries 9061 10— Entries 724
1200 = Mean 0.07148 = Mean 0.2174
oo B RMS 3.743 Bl== RMS 2.669
wE 2 I ndf 15.11/2 = ¥ I ndf 4.655/5
= Prob 0.0005259 E Prob 0.4594
st o Constant 1328 + 271 o Constant 83.38+ 5.47
a0 — . . gl_ean -0.05041+ 0.01293 E _I_ Mean 0.08513 + 0.05789
wE E - igma 0.639 + 0.016 o= . ++ +++++ Sigma 0.9739 + 0.0722
= L "'.-—-"r""'-‘—""— I s, L — L by | + aathh +++ I H++ ++-‘.+h+ I L
027 T T8 — ] —— T T D 025 El — ] — o ! ] —— [ B | —
s7 sag pht sector8 | s8
E Entries 3364 M= Entries 338
= Mean 0.06359 = Mean 0.3697
s = RMS 3.14 = RMS 3.762
=g ¥2 I ndf 19.07 / 2 wE- ¥2 I ndf 2.258/5
= Prob 7.232e-05 BE- Prob 0.8124
E Constant 627.9+19.8 nE- Constant 41.71+ 3.95
= Mean -0.003765 + 0.015263 :: = Mean -0.01968 + 0.06839
o z_ e - Sigma 0.5418 + 0.0175 .E Sigma 0.8464 + 0.0745
Y = it e e \ _._._._.__.J E T T i SR 1 arws] L P TR =
- 15 10 k- L] 5 10 1 ] 20 A5 Al k-] L] 5 10 1 ]
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‘ RPC track impact point on surface with sector 3 and 4 |

Entries 16171

RPC track impact point on surface with sector 5 and 6 ‘

Entries 34021

kstitute Nazionale
di Fisica Nuclaare

-
(=)

E A Esﬁ 10?
240 AR 240
© [
£ s £
530 \ 530
8 AR s
020 N 020
x N X b
10 N 1
N
10 N 10
0 N 0
N
10 N -10
N :
\ 20
C AN
300 A -
30; N 30
C AN
-40 ~ -40
F U ) . . \ >
5%0 40 -30 -20 -10 0 10 20 30 40 50 <%0 40 30 20 -10 0 10 20 30 40 B0
z coordinate [m] \ AT z coordinate []
ARY T /
\ “L Resistive plate chambers
[ RPC track impact point on surface with sector 1and 2 | [Entries 2024 ‘\\\ MDT chambers \\\ ,f / _ = [ Rec rack impact point on surface with sector 7and 8 | [Entries 6260
=0, Y e _ . - =0,
50 AR _, Barrel torpid- 20 o
= F (RN ; - = F
Q = - (] =
2400 W\ Coﬂs, g40;
E£.F A - £ F
B30 Ny g0
IS 8. r
8205 820
x x
1o0F 100
o 10 oF 0
05 -0
20 200
30 301
0= 40
[ N PR SR PETE TSR T SEUT N PR PPN T Te=-=L : P el
%50 40 -30 -20 10 0 10 20 30 40 50 5%0 40 30 20 10 0 10 20 30 40 50
z coordinate [m] \ z coordinate [m]
\
A Y
AN
N
N
\ L]
RPC track impact point on surface with sector 15 and 16 [ ) O S m l C S o n
-E-sc: 10 _
2400
£40¢
£ F
St surtace as
S.F
020
x

-

- L]

T T TCTT [T T

-5%0" 40 30 20

<10 0 10 20 30 40 50

z coordinate [m]

. X

A \
Inner detector _ -

reconstructed
from RPC
i A standalone

Calorimeters

~S

Attilio Andreazza

38

impBrrarOTeHadot



Commissioning of the ATLAS Detector with Cosmics ,N:,?

RPC performance

e Noise rate

sauuy

out window 200 ns )

=9

— measurement using random trigger
(black histogram)

0%

— goo separation from real muon

triggers (open histogram) )

— average rate <0.02 Hz/cm?

— <0.1% noisy channels

0 20 40 Bl] 100 120 140

o EfflClency Number of Hits/Events

Eff

— cross checked with several methods 1:‘

— most inefficiencies are related to HV ’ ,:

— typical strip efficiency is 98% at the _
nominal working point “F 1

n Working point:
— 90% on average due to bad channels 04 HV = 9600 V
in 2008 run. F 1 Vi, = 1000 mV
z— I
e Similar values (92% average) -
have been measured on TGC. S R

stituto Mazionale
di Fisica Nuclgars
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stituto Mazionale
di Fisica Nuclgare

Solenoid bending power

e Change 1n direction between upper and lower track segments 1n
the muon chambers, allow determination of bending power in the

solenoid;
0.3[ Bd( [Tm]= p[GeV/cl(8,, — by )

—— e+ estimated solenoid bending vs phi_dw, positives(Tm)

—#—— estimated solenoid bending vs phi_dw, negatives{Tm)

e Measured value:

. 4.4 Tm
- 4%#4»“ *4 ,
S AP * e Expectation:
= W B s—— - contribution from
. E_ x*indf  95.38/26 7indf 385728 I'etU.I'Il y0k€
E pl 44551 0.020 pl 4.422 + 0.013

u C | 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1

-3 2.5 -2 1.5 =1 0.5 0

Phi_dw
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C

ADC Review March 11-12 2003, CERMN

@ﬁ Reprocessing. Dec08-Jan09

96.5% of 1besam and cosmice data were reprocessed in DecOf-Jand®
Ultimate geoal to reprocess 100% of events. No events losses in
reconstruction. Necessary changes in Production system 1s ready
for March08 reprocessincg

Reprocessing Jobs Statistics (1 job : 1 RAW data file)

Total ch 348 AEIRE 13619 12061 2347 D4360 12BV6d - 320600
Jabs

Do 2050 26019 364l 46537 13018 12281 26T B4l 124AGT 0 31T043
Jabs

E S8 ar3 o4 F 100, o x =l ora aR.F 045 T ] 945
Abiarted . 557 145% ] 1551 [ ] can 05 16 40T FIEG
Jobs

E A 2.7 5.3 4] 28 2.4 2.2 13 55 3.2 3.5

Number of attempts per successful Job

Wﬂm-

1oz 116 1318 " Lil 183 286 231 @139

Alexei Klimentoy - ATLAS Computing 17
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Spring 08 reprocessing

hate—tier Ch CEFRIN DE ES FR IT D ML UK s St
09-04-01 a 4240 a Qo u u 16 u 1492 O 5745
o09-04-0z2Z 1506 2054 1510 10559 2166 a 513 1711 653530 3411 207e0
09-04-03 35369 =27 2585 Z60:z 1572 0 1785 3732 S407 3192 o045l
O9—-04—03 203 a =770 Gol1d 10003 ] dlz2z =271 1zGz21 o710 oos0ol
09-04-05 3327 315G 5556 13 15519 0 3449 5634 13373 3166 54061
09-04-06 3559 o 3295 2 =49 o 1633 1573 3515 S7E2 22614
a9-04-07 T ¥4 a 517 Qo 2543 u 451 35443 6205 6417 20452
09-04-05 = a 1605 =22 56629 u T26 1335 1602 64595 17456
og9-04-09 a a 1440 O =1=11 253 65 817 62 6017 9540
09-04-10 a a 1027 1 11 2586 1 a650 3 Sd-26 12705
09-04-11 a a a O = 2052 a 2192 a 2912 T1leZ
o9-04-1=2 a a a O a 300z a 1925 a 5057 10014
09-04-13 a a a O a 422 h a 5040 a 5507 150735
09-04-14 a a a ] 179 1423 0 cald 0 5536 A=l
09-04-15 (=) a =0 ] 0 399 1 b 0 143536 15686
09-04-—-146 o o o ] o 7 o e 1 1079 1059
o9-04-17 a a a Qo u 3 u u u 151 155
09-04-15 a a a Qo u u u u u =699 2659
gg9-04-19 a a a O a a a a a S040 S040
og9-04-z0 a a a O a a a a a 5940 5940
o9-04-21 a a a O a a a a a 511e6 5116
a9-04-22 a a a Qo u u u u u 24342 24342
O09-04-—-23 a a a Qo u u u u u 15329 1559
09-04-—-=4 o o o ] o o o o o Gz 6 6z G
09-04-=5 a a a ] 0 0 0 0 0 =365 236848
09-04-2 6 a a a O a a a a a 5220 5220
og9-04-27 a a a O a a a a a 3562 3562
09-04-25 a a a O a a a a a 1915 1915
og9-04-z9 a a a O a a a a a =250 250
09-04-30 a a a O a a a a a 1 1
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