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The ATLAS Tile Calorimeter

Tile extended barrel

Barrel hadronic calorimeter of the ATLAS Tile b\cme.
detector (-1.7 < n < 1.7) —

* long barrel (LB):-1.0<n<1.0 encheap (HEQ) .

two extended barrels (EB): 1.0 <|n| < 1.7 o cechomagnetc =
* 4 x 64 wedges in @ (Ap=0.1) SnReapiFNg A
* three longitudinal layers, total thickness ~7\ i Pl 3
e pseudo-projective towers for first level trigger =N _; & & f
Sampling calorimeter: steel + plastic banel N
scintillator

Desighed performance requirements

( \ 3865 mm N=0,0 (,),1 (;,2 /(?,3 //?,4 /0,5 //0,6 5),7 // 0,8 / /9,9 . ] /1 ,0 — /1,1 -~ /1,2 5
. Do ot/ fp2 /) D3 f g4l A -t
. ; ' . : ; , _ . P -7 D -
° Jet energy reSOIUtlon' BC1 |BC2 lBCSI'BC4/’BCS//BC6/ 8c7 ['BCs |, o Ds f/’ |
o(E)/E = 50% / x/E(GeV) ® 3% e al rad et et v B 0 S s JE e
/| BO T LE I g - -7 -
. . o so80 mm LA ,A21’A3,/A4//:A5,/A6, /A7//;A8//,&9 Anto ) Eg/_AJE/;n/s/ //i1/4/ ’Ais/,/ //-}1/6,/// |
* Jet energy linearity: |-2% up to ~ 4 TeV R =
* Accurate missing transverse energy T “L-- boarm i
measurement requires full-coverage T =
badronic calorimeter
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2012 pp data-taking
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ATLAS Preliminary \s=8TeV
[ ] LHC Delivered

[ ] ATLAS Recorded
I Good for Physics
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o

Total Delivered: 22.8 fb ™
Total Recorded: 21.3 fb™
Good for Physics: 20.3 fb™

—
o

Total Integrated Luminosity [fb]
o

1/4 1/6 1/8 1/10 1/12
Day in 2012
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2012 pp data-taking

o 29[ | | | | | |
o [ ATLAS Preliminary \Vs=8TeV
= [ [ LHC Delivered

= 20— [_]ATLAS Recorded

CCJ ~ [ Good for Physics

§ - Total Delivered: 22.8 b

- 15 B Total Recorded: 21.3 b ™

E B Good for Physics: 20.3 fb™

© B

_8 10— l

ATLAS p-p run: April-December 2012

Inner Tracker Calorimeters Muon Spectrometer Magnets

Pixelk SCT TRT LAr [ Tile | MDT RPC CSC TGC Solenoid Toroid

99.9 99.1 99.8 mEEal SeEN 99.6 99.8 100. 99.6 998 S98S
\. J

All good for physics: 95.5%

Luminosity weighted relative detector uptime and good quality data delivery during 2012 stable beams in pp collisions at
Vs=8 TeV between April 4™ and December 6" (in %) — corresponding to 21.3 fb! of recorded data.
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2012 pp data-taking

o 29[ | | | l l l
o [ ATLAS Preliminary \Vs=8TeV
= [ [ LHC Delivered
= 20— [_]ATLAS Recorded
8 I Good for Physics
E | TotalDelivered: 22.8 b
— 15__ Total Recorded: 21.3 b ™
g - Good for Physics: 20.3 fb™
© B
_8 10— l
[ N
ATLAS p-p run: Main sources of inefficiencies
Inner Tracker Calorimeters - . for Tile
5 - | ® timing shift after re-start
Pixel SCT TRT  LAr Tile * > 4 consecutive modules off, eg. due to
* trips of 200V power supplies
R e N Sk ) | © blockage of read-out-links
g J

All good for physics: 95.5%

Luminosity weighted relative detector uptime and good quality data delivery during 2012 stable beams in pp collisions at
Vs=8 TeV between April 4" and December 6" (in %) — corresponding to 21.3 fb! of recorded data.
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Tile Data Quality (DQ)

High data-quality efficiency (99.6% in 2012) thanks to an effective monitoring system:

® Data Quality Monitoring Framework (DQMF) collects information about the quality of
the data and performs quality checks

® problems flagged automatically + warning/error messages:
— visual inspection by shifter and immediate action during data-taking

® automatic recovery procedures implemented in the Data Acquisition System (DAQ) and
Detector Control System (DCS)
— minimize the need for manual interventions and the reaction time

‘DOMTree ) Layout ‘ IA Histograms @ History 1

Tile_EBC14_DMUErrors

@ T1ie_EBC15_DMUETIOrs ' —
® Tiie £E5C16 DMUENOHS ‘ W Tile_EBC22_DMUErrors, Thu 10:24:00 ‘

@ Ttie_EBC17_DMUEOIS

@ Tmie_eEBC18_DMUETOIS
@ T1ile_EBC19_DMUETIOrS
Tile_EBC20_DMUErrors

Tile_EBC21_DMUErrors

Reference [

® T7ile_EBC22_DMUETOrS

W Tile_EBC23_DMUErrors

& Tile_EBC24_DMUEtrors
@ T1ile_EBC25_DMUETIOrS

Tile_EBC26_DMUErrors L
@ T1ile_EBC27_DMUEHTOrS

@ Tmie_EBC28_DMUETOrS
@ T1ile_EBC29_DMUEHTOrs
@ T1ile_EBC30_DMUETIOrs

@ T1ile_EBC31_DMUETIors
@ T1ile_EBC32_DMUEITOrS
@ T1ile_EBC33_DMUEHTOrs
@ Tile_EBC34_DMUErrors _
@ Ttile_eBC35_DMUETTOIS Description { Results l Troubleshooting | Configuration ]

Tile_EBC36_DMUETrrors

Make e-log entry

This histogram shows the types of DMU errors for each module

Q Tile_EBC37_DMUErrors ‘ Add to scratch pad ‘

@ T7ie_EBC38_DMUEMTOrS
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Low Voltage Power Supplles (LVPS)

Problems with the LVPS in the front-end

electronics during Run|:
* failures of LVPS (full module off)
* frequent trips of LVPS

Total LVPS Trips

15000

10000

5000

—

T T T T T T T T |

Total LVPS Trips
(61.25%25.69)+(0.60x0.002)L

ATLAS Preliminary
Tile Calorimeter
15 March-16 Dec, 2012_

| | L | L |

5000 10000 15000 1.20000
Integrated Luminosity [pb™]
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Low Voltage Power Supplies (LVPS)

Problems with the LVPS in the front-end

electronics during Run|:
* failures of LVPS (full module off)
* frequent trips of LVPS

Despite this, achieved high DQ efficiency!

® during LHC run automatic recovery procedures
to power-on the LVPS, configure front-end

electronics and resume data-taking

* energy interpolated from neighboring module

Total LVPS Trips

15000 =

10000

5000

p—

T T T T T T T T |

Total LVPS Trips
(61.25%25.69)+(0.60x0.002)L

ATLAS Preliminary
Tile Calorimeter
15 March-16 Dec, 2012_

| | L | L |

5000 10000 15000 1.20000
Integrated Luminosity [pb™]
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Low Voltage Power Supplies (LVPS)

Problems with the LVPS in the front-end
electronics during Run|:

* failures of LVPS (full module off)
* frequent trips of LVPS

Total LVPS Trips

Despite this, achieved high DQ efficiency!

® during LHC run automatic recovery procedures
to power-on the LVPS, configure front-end
electronics and resume data-taking

40

* energy interpolated from neighboring module

dules
w
o

Today: upgraded power supplies
* 40 new LVPS installed in 2012: just one trip

-
o

¢ benefit from lower electronic noise

* full production of new LVPS was installed in 2013
during the shutdown

o

15000 =

10000

5000

barre
N
o

Number of

—

1 ' 1 N I ! I

. Total LVPS Trips

(61.25%25.69)+(0.60x0.002)L

ATLAS Preliminary
Tile Calorimeter
15 March-16 Dec. 2012

| | L | L |

5000 10000 15000 20000
Integrated Luminosity [pb” 4

=

I ' | ' |

Modules with New LVPS(v7.5)
Modules with First 5 Prototypes (v7.3)
Modules with old LVPS(v6)

ATLAS Preliminary
Tile Calorimeter

15 March-16 Dec, 2012
12301 trips in the Barrel

| 858 5 3 3 &ll!dnblEEnIEh:L_m_u_

o

50 100
Number of barrel trips
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Detector Status - end of LHC Runl

Status at the end of Runl (Feb.2013)
® ~ 3% of masked cells
® 6 modules off with bad LVPS

® energy for masked cells is interpolated
from neighboring cells

Evolution of Masked Cells: 2013-02-10 ATLAS Preliminary

™ <
5 ——
— * Masked Cells 2.93% «
= oo o
4 —
. - O 2012
- -e =
i e S ~| LVPS/ 2 months -
- s ) -
2'—_ o : 'E atne™™ o
- S -
%2 2011 & -
il | . B
~ e lost ~| LVPS/month —-—
Y ! | i e i | |
2812 0504 17 07 17710 2270 29°04 0408 091 15702

Amount of Tile Masked Cells 2013-02-10
ATLAS Preliminary

-1.5 -1 -0.5 0 0.5 1 1.5
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Detector Status - end of LHC Runl

Evolution of Masked Cells: 2013-02-10

ATLAS Preliminary

Status at the end of Runl (Feb.2013) ; n
;i - * Masked Cells 2.93% «
® ~ 3% of masked cells F | e« B
: -8 2002
® 6 modules off with bad LVPS 3 i €  ~lLVPS/2months
E oﬂ 8 ® o
o = c
® energy for masked cells is interpolated . 'S s
from neighboring cells Fr%s 2011 & Y U
~ e lost ~| LVPS/mont -
® 4 modules in emergency mode O S ] . e oo, | |
2812 0504 1v 07 17710 2270 2904 0408 0N 15/ 02

® HYV cannot be adjusted to optimum value
Amount of Tile Masked Cells 2013-02-10

® The EM scale is restored with Cs-137 and ©
laser calibration systems
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Detector Status - end of LHC Runl

Evolution of Masked Cells: 2013-02-10

ATLAS Prelimi
Status at the end of Run| (Feb.2013) = - —
- * Masked Cells 2.93% «
® ~ 3% of masked cells s | “ o
: - 8 20012
® 6 modules off with bad LVPS A= O, Bl ~LLVPS/2 months. .. |
Q
e . s -
® energy for masked cells is interpolated - . = —
from neighboring cells - *%e- 2011 E,  amg e
) — e lost ~| LVPS/mont |
® 4 modules in emergency mode e | | | |
12

0504 1v 07 17710 2 2904 0408 0N 15/ 02

® HYV cannot be adjusted to optimum value
Amount of Tile Masked Cells 2013-02-10

® The EM scale is restored with Cs-137 and =
laser calibration systems

ATLAS Preliminary

Most bad channels are recovered during
maintenance periods, when front-end

electronics are accessible. 0 1.5
During LS| (2013-2014): major maintenance L
activities to ensure high performance, high .; 2
quality and robust operations in Run2. d
-1.5 -1 -0.5 0 0.5 1 1.5 n ?
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Signal Reconstruction

:;’::-E.T'-'l, )"EI_.,; L (%]

ADC counts

800 e Signal properties reconstructed with Optimal
o PHASE ~ Filtering from 7 digitized samples spaced by 25 ns:
600
i * extract amplitude (A) and time (T)
400 w n=7 i n=7
300 g A=ZaiSi, r=KZb,'S;,
< — i=1
200 ;
100 ‘ ~® energy proportional to A
| g PEDESTAL o5
- 50 0 50 100 * weights defined by pulse shape and noise
autocorrelation matrix
10 Crr T T T T T T T T T T T T :
BE« 18- 1CIY; coislons | | L] e requires initial knowledge of signal phase
B LLL L prpeoegerstttttt
5' | — R
19 Py T4 | Difference between online and offline
0 , ATLAS Prelimi ' ; PR
-205" ’ Tile Calgii;nme’?:rry . energy reconStrUCUOn.
iE, w 1 bias due to phase of the signal can be
b | ¥ OF Online | | &6 corrected online
o ; OF Online + Phase Correction 3
-35;— "
B G e | S S T MR e || e o
thse (5]
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Timing

Synchronization of all 10 000 Tile channels performed with laser calibration,
cosmic events, single beam events and collision events.

— 3
m -
> I ATLAS Preliminary Muons
E T ] ] p0 = 0.5326 + 0.0120
= 25 Tile Calorimeter pl  =1.3310+0.0141
() |
O 2 =0.7444+0.0172
o \'s= 7 TeV, 50 ns, 2011 ° ot
5 00 = 0.3668 * 0.0003
= Data, Muons p1 =1.6017 = 0.0005
- p2  =1.1156+ 0.0006
15 o Data, Jets
T 2. { Pi )2 (p2)2
- *NPH\E) \E
1
0.5 a 2 -
0 _I | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

2 4 6 8 10 12 14 16 18 20
Cell energy [GeV]

Cell time resolution:
|.15-1.3 ns at E ~ 2 GeV (muons)
0.5-0.6 ns at E~20 GeV (jets)
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Number of Events

Electronic Noise

[ ] ;' T T T | T T T T | T T T T | T T T T T | T T T T |- T -I T T | T T T
10° |- LBC41, Channel 47 ey ATLAS Preliminary | § High Gain - High Gain Atlas Preliminary
: 2 2 Tile Calorimeter B 60— o AcCells Tile Calorimeter _
pr () 2011 ATLAS RUN I Reprocessing
. S 2012 uf oow AVPS 7.5 _ X re) [0 BC Cells
E ' Z B D Cells |
102 Old LVPS ; % RMS (nwwh 1524 MeV = A ECells
- New LVPS 4 5 40— _
L o
’ m et L o
10 b i i b i - O O _
[ #H: i ] 6 O 5 . mlelke) -
20— OODQE o7 88%c8Pg 8 EQQSOO _
1| A O Hoa
.Ei WO TN G S BN RS BR ER P mER . L Rnlhsnlianlaibniilaahnbinindanbsniiodianibinkubsiiathosimbniiaiiiiniiiadiausnlosibndbiloniadia ‘ | | | 4 | | | | | | | | | | | | | | | | | | | 1 ¢ 1
-250 -200 -150 -100 -50 O 50 100 150 200 25( -1.5 -1 -0.5 0 0.5 1 1.5

RMS (old): 29.05 MeV  Eneray (MeV)
RMS (new): 15.24 MeV

Electronic noise measured in pedestal calibration runs without colliding beams.

Noise affected by the Low Voltage Power Supplies:

e with old LVPS: deviation from single Gaussian due to instabilities in the LVPS

e with new LVPS: lower noise and reduced tails
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Energy response

1300

-
N
o
o

1100

1000

Tile cell E;/ event [MeV]

900

800

700

600

500

1.2
1.1

Data/ MC

0.9
0.8
0.7

Inclusive energy response at EM scale in collisions at /s = 7 TeV

e I o e

—  ATLAS Preliminary * Data 3 24400

= Tile Calorimeter = MinBias MC 4 2 [ ATLAS Preliminary

— — >

- S D400 Tile Calorimeter —+ Data

- + = 2 —4#— MinBias MC

- , J w B

= Tos ¥ 424 i = 3 1000

i iii ;ﬁ; | +++i # i = g ;t:+-o-1 W*M*_ﬂ

= -+-‘+' + - r— R e =

= 3 F 800

= CellE, > 500MeV \s=7TeV = -

- EMscgle = 600?

3 2 a0l Cell E>500MeV \s =7 TeV

= = EM scale

?ﬁ*"ﬁ* 'H%wﬂ*ﬂ’“*ﬂﬁﬁ*ﬁﬁﬂ%éé aa:

= | | | | 13 Nl RIS, T T bl |

15 -1 05 0 0.5 T , -3 -2 1 0 1 2 3

Tile cell o

e cut Er > 500 MeV to probe well into the range of energies deposited

by particles in min. bias
* response uniform in
* follows the shape of MC in n
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Data/ MC

Single hadron response

i
The cone axis is 2 L am . . .
defined by the e In-situ method to probe the calorimeter response using energy
t s L ——) deposited by isolated charged particles that shower in
—_— TileCal:
= ~— ' Hadronic
=0 e * momentum (p) measured in the inner detector with high accuracy
—— sampling layers
Track in the , .
iner Dotecior | ctectromagnetic© Measure energy (E) of toPoIoglcaI clusters around the track
: calorimeter extrapolated to the calorimeter
! sampling layers
* response is characterized by E/p
O g - : i ' ] : : i ] J ! ! d ! ! . g/ ! ' ! ] ! ! I é- 0-9 T | T T T T | T T T T | T T T T T T T T 1
o s = ATLAS Preliminary — 4 g ATLAS Preliminary =
~ Tile Calorimeter = £ Tile Calorimeter =
0.7 — : vs 7 TeV “i 0.7 ;— vg 7 TeV —;
0.6 :;. Ldt=4.7fb" +#f+* ‘ +—+— = 0.6 — J- Ldt=4.7fb" o —
= - — ——0—0—9— -
- - — —— —o— —
0.5 — Wo«‘"‘+ - — 05Ee o o —8 o o -0
= = S S ——  =8= -
04— ot 04— —
03 —= 03 =
0.2 — 0.2 =
= ® 2011 Data = = ® 2011 Data =
0.1 ;— Py Minimum Bias MC (ATLAS Tune) —; 0.1 — ® Minimum Bias MC (ATLAS Tune) —
1.1;' R TRV VS T S W " - AR B B B —— ;__jj 1_1';_ ! e —_E'
1,05 E- L = Qe . E
.; l@_ R T R ~Q.¢_+++ ....................................... _% 50.9; ?—_.__._ _._—t——t— o —o-_g- +—0——0—:§
09 E ++ 4 T oeE o —o— £
0.85 __:— _i 0.85 é— | | | | | | _é
0.8~ 5000 10000 15000 20000 5000 30000 M8TTE 1 0.5 0 0.5 1 15
p (MeV) n
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Conclusions

The Tile Calorimeter has performed very well during the LHC Runl|

Achieved high data-quality efficiency of 99.6% despite the frequent
problems with the LVPS

3% of masked cells by the end of Runl in 2013 (was >5% in 201 1)

Improvements for Run2 are underway: upgraded LVPS and
consolidations to guarantee robust operations and high performance

Achieved time synchronization and time resolution below Ins

Studied the response with minimum bias data, single hadrons: good
agreement between data/MC

More information on calorimeter calibration and simulation/
validation in the talks from Djamel Boumediene and Jana Faltova
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EXTRA
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Front-end electronics

Detector signals 3-in-1 ( Digitizer
PMT 64 ><ADC>—> > S
E
> 1 (ADC)-V > L
Analog PIPELINE
trigger sums

® PMT signals are shaped and amplified in two gains (relative ratio 1:64)
® analog tower sums provided for the level one trigger

® both gains are sampled at 40 MHz using 10-bit ADCs

® digitized samples stored in pipeline memories

® upon level-1 accept, data from one of the gains are selected, formatted and
sent to the back-end electronics via optical fibers
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Detector maintenance

Maintenance activities aim to ensure high performance,
high quality and robust operations during Run2

Maintenance activities during the LHC
shutdown (2013-2014):

* replacement of all LVPS with new ones

* fix problems identified by experts in
physics and calibration data

* consolidations to prevent data loss
and corruption

1% 16 17 38
13 14 19 .

gyt 2y Thorough test and data-quality checks are
o 2 E performed to certify the consolidations
¥ g Current status:
: T 4 h
o 5 ¢ all new LVPS installed
o v [Junknaun
A SO Elf:"mgress * > 90% of the detector consolidated
585756 “4039 [] ok/Done
i <5 * some modules to be re-opened
47/1 525150.3943 a7 46 % it . J
Maria Fiascaris (U. of Chicago) 2]

CALOR2014 07/04/2014



Timing

Synchronization of all 10 000 Tile channels performed with laser calibration,
cosmic events, single beam events and collision events.

® 22000 7 30
. Data\/s = 7 TeV ATLAS Preliminary s ATLAS Preliminary Muons
o 20000 £ I Tile Calori p0  =0.5326+0.0120
2 18000 I Ldt=15pb’ Tile Calorimeter =25 lle Calorimeter p1  =1.3310+0.0141
= O _ P2 =0.7444+0.0172
Z 16000 o \'s=7 TeV, 50 ns, 2011 Jois
‘ 5 PO = 0.3668 £ 0.0003
* 14000  Mean: 0.30 ns - Data. Muons o1 =1.6017+0.0005
RMS: 0.85ns A ’ p2  =1.1156+0.0006
12000 |5 o Data, Jets
N P \z [P.\z
10000 —1 2
3 G:Vpi.'.(\/E) +(E)
8000 F
6000 B
4000 osl — .
2000 E
0 oo . T— O_I | | | | | | | 1 1 | | 1 1 | 1 1 | | | | | | 1 1 | | | 1 1 | 1 1 | | | 1 1
-6 -4 -2 0 2 4 6 2 4 6 8 10 12 14 16 18 20
Tile Cell Time [ns] Cell energy [GeV]
Time distribution for cells 15 (;ell t'mE re;o(I;ut\llon.
belonging to topological clusters .O ; (.)6ns at £~70 G? V(muons)
of jets with pt > 20 GeV 0.6 ns at eV (jets)
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Pile-up noise

“Pile-up” refers to the effect of additional pp collisions in the same or neighboring bunch crossings

Cell noise depends on both electronic and pile-up noise

= Good noise description important for topological clustering algorithms to distinguish between signal

and noise

< 160 ——T T T | T
2 4oL ATLAS Preliminary det=146,5pb-1 3
° - Tile Calorimeter {528 ToV * Data ]
.g 120 50ns bunch spacing - >:157 *MC _:
bz [ LayerA u==1e .
100 =
gof i =
3 . = .
60 fkmk= =f= -
C g mk k= —*= ]
40 it o oottt St -x 3
" = =
20 -
0: |||||| | | T | |_

0 O 2 O 4 O 6 0. 8 1 12 14 1.6

nl
g Op—7T— 7T T
2 - ATLAS Preliminary det=146.5 ot E
> BOF Tile Calorimeter {5 8 Te MData
2 - 50ns bunch spacing : mMC ]
§ S0 Layer D <u>=15.7 —:
40 —
SoE = T = .
C --- ]
20FE W W T 3
10 —
O:l |||||| P TS BT A BT R | B

0 0 2 0 4 0. 6 0. 8 1 12 14 16

Inl

Noise [MeV]

Noise [MeV]

100 rTrr [ rrr v [T IR L N BN BELRNLELE B ]
90 ATLAS Preliminary Ldt = 146.5 pb'1 A Dat _;
Tile Calorimeter ata 3
80 50ns bunch spacing <:E i :351-:\/ AMC g
70F Layer BC =10 3
60 —;
50 A 3
-A— _:
40 . 5
30FA--A-rAAAT=A-TAT-ATATA Bage
20 —;
10 -
0...|...|...|..1|...|...| A PR
0 02 04 06 038 1 1.2 14 16
Inl
700 LA L | L DL LI | T L | :
- ATLAS Pre“mlnary Ldt = 146.5 pb_1 __
600 - Tile Calorimeter Ye=8TeV ®Data A
- 50ns bunch spacing s : 15 : o MC ]
500 Gap/Crack scintillators <u==1o E
400F .
300:— - -0- 3
= -9- .
200 - = 3 B
C -@= .
100 E
0: ...... Lyl L1 :
0 O 2 O 4 0 6 O 8 1 1.2 1.4 1 6
nl

Pile-up noise measured in pp
collisions using zero bias trigger

Noise level depends on layer:

* higher pile-up noise in layer A
(closer to the beam pipe) than in
layers BC and D

* highest noise in gap/crack cells
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Response to single muon

EM scale and cell-to-cell uniformity is validated using muons from cosmic data
Response is probed estimating energy loss per unit length of detector material (dE/dx)

* Good cell-to-cell uniformity within a longitudinal layer
* Differences up to 4% between layers
* Successfully validate propagation of EM scale from testbeam to ATLAS

%%OJ&JW‘ I G Ems-— | —
< - ] S ATLAS
0.14 ATLAS 3 14 i } o
0.12f = w1 x1:35 ll o
0 1:~ *DATA 3 1.3 | | =i
1 —M : + )
i C =S} 1.25 ! B Cosmic muons Long Barrel —
0.08} . Noise i t Cosmic muons Extended Barrel
[ ] - A Testbeam muons Long Barre| |
0.06 e 1 g ;
- o | | | |
0.04} < 1.06 - al
: T 1.04 - | ~
0.02 1.02 A I 3]
0 : ‘ l : . : ar e , HERPTE | L e T l.-lu .............................. t { .............. —
A28 S 6 1 ossl 1l ! i i
tower energy [GeV] ool T ' | | il
0.94 [~ ~
Muon signal and noise 0.92 X i S
well separated (S/N=29) Layer
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Jet and Missing Et Performance

Good performance of jet and missing transverse energy
resolution

035 e I S S e ' - 35—r—rTrr—r———r—r—r——
e ATLAS Preliminary Data 2011 Vs =7 TeV ° - ATLAS Preliminary No jets P, >20 GeV
aad Dijet Balance: Monte Carlo (PYTHIA) . 9 e Before pile-up suppression °
0 25;‘ =  Dijet Balance: Data Ldt~451b < 30[ ® Pile-up suppression STVF ° °
S Bisector: Monte Carlo (PYTHIA) : ke Pile-up suppression Extrapolated Jet Area Filtered @ @ P
[ e Bisector: Data ly,l<08 = o5l Pile-up suppression Jet Area Filtered .... .
024 y <08 = o®
= probe 8 ....
F 'm . i) ; o*
0.15¢
e} - ] m 20 ) ....
: % ( g
| - . 2 ..
01:7 i ) ;; 3 ...
m L T.U) ...
—  anti-k, R=04 jets ’ - 15 .o‘ __v]
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