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ATLAS at MPP

MPP contributes to the inner detector (SCT), calorimeter (HEC),
muon system (MDT) and computing (Tier-2)
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ATLAS global commissioning

Simulation of 10 ms "Q

of cosmic flux in the 4 sThe mechanical installation of the

detector was largely completed at
the beginning of 2008.

= [nstallation and the connection of

v A7

the services was completed in July.

o

*The magnet system (solenoid +

toroids) was fully commissioned at
the end of August.

In-situ detector commissioning

System-specific stand-alone
calibration runs ATLAS was ready to

Stand-alone cosmics runs operate continuously at the

Combined cosmics runs beginning of September.
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First beams in LHC!

POINT 5
CMS

POINT 4.
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Momentum -
Cleaning
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Alice

Beam 1 POINT 1
Atlas
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POINT 6
Dump

POINT 7
Betatron
Cleaning

POINT 8
LHCb

10 Sep 2008 15:02

TI8
Updated by Roberto Saban

Sept 10, 2008: First LHC
beams went sector by sector:
stop beams on collimators,
realigning beam and move to
next sector.

Beam splash events deposit
TeV’s of energy in the detector.
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Commissioning with splash events

Many particles hit the detector at the
same time: splash event have been
used to tune the timing of the different
sub-systems (especially at trigger level)
with BPTX as reference.

Tertiary
collimators
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And then came September 19t 11:18...

During the last commissioning step of the main
dipole circuit in sector 34, to 5.5 TeV operation:

= Aresistive zone developed in a defective bus
connection between two magnets.

= Most likely an electrical arc developed which
punctured the helium enclosure.

= Large amounts of Helium were released into
the insulating vacuum creating a pressure wave
that travelled along the accelerator both ways.

= These forces displaced several quadrupoles by
up to ~50 cm.

Repair under way: 39 dipoles & 14 quadrupoles
in the incident area will be removed and repaired or replaced. About 20 new dipoles
will be installed before the end of the year.

And Consolidation: Techniques have been developed to identify resistive splices.
Upgrade of the quench protection system to include also all interconnects.



Number of events (in million)

Commissioning: Cosmic data

=After the 19t of September the ATLAS strategy has been to
continue and consolidate the overall detector commissioning ...

Cosmic events recorded and processed by ATLAS since Sep 13, 2008
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Commissioning: Cosmic data in the Inner Detector

2008=10-18 13:00:48 CEST avent JivexXML 91690 115564 run:®1590 ewv:115564 geametry: < dafault>= Lelantis

. o

5.6 M events with ID
tracks and solenoid on

1.4 M events with ID
tracks and solenoid off

|

| Highly valuable for
- alignment purposes of
the Inner Detector.
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(R =1082mm
Inner detector — SCT status
= Dead channels for 2008 .
- Barrel: 0.4% R =sssm | SR
=  Endcaps A: 0.3%, R =443 mm .
C: 4% (cooling loop) B m=gtmm
LR =299 mm > T T
= Calibration T __ .
= Basic tuning of optical readout haa {22;5255"‘“‘ Pixels
finalised ( > 98% of modules) R=50.5mm |
R=0mm
= Noise/dead channels
from calibration =
physics runs
= Threshold
calibration oy

=  Shutdown Plans .

88.8 mm

= Recover cooling loops “™ L | |
of Endcap C - X T —
mmﬂpscrm : 8338 650 495 “0° 2=0
= Rework of compressors e Pt b

of the cooling plant , , ,
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Hardware C . : .
Status Il HEC: Commissioning with cosmics
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Detailed studies of signal
pulse shapes
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ECells[MeV]

Hardware

Zf“a{ ) © Cais
:%- k “ — side
. Lﬁm WH j ﬁ ﬁ HEC +
# ottty H ++++$¢+ ++

HEC Commissioning with splash events

Modulation in ¢ is linked to the

particle crossing of the octagonal

end-cap toroidal magnet, when
coming from the collimator at
side C.

Run 87851, BPTX trigger
First layer, outermost n

Last quadrant in HEC C side
not read out for LV problems.
Power supply now replaced




Hardware MDT Chambers Status

Status IV

= 98,5 % of installed chambers
operational with HV

= Problems left for chambers with

difficult or no access

= Aim to 0.2% of dead channel
after shutdown

Thin-gap chambers (TEC)
§ | Cathode strip chambers (CSC)

Resistive-plate
chambers (RPC)

| End-cap toroid
Monitored drift tubes (MDT)

MPI BOS/F chambers suffered from
electronic noise (pick-up noise on
HV lines).

Additional low pass filters, produced
at MPI, installed in HV lines.

Reduction of noise by a factor of
five, now well below the allowed
limit.
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Alignment and

Calibration | Alignment of the Inner Detector
" Alignment Objectives: Requires that the Alignment
» Allow for efficient track reconstruction is known to the level of 10s
 Minimize degradation to track parameter of um
resolution <20%
= Different scales of misalignment: 6=2.6 GeV .
« Aligned
 Level 1: between macro-structures cs=3lg7n?3ev J(
(Silicon / TRT, Barrel / Endcap): - (
- Initial misalignment at the mm scale oo
- Largest impact on pattern recognition 40t y Yt\
20 [
. : _ i 1 Xt
Level 2 and 3: Internal to macro - +¢;4/ % ;

structures (between layers or modules) R T T T
- Initial misalignment of 100s of um

- Requires more statistics to resolve
Over 35K D.o.F.!
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Alignment and :
Calibration Il Track based alignment

= Use fact that detector misalignment affects track parameters to
determine the misalignment

= Minimize track—hit residuals as a function
of the alignment parameters (6 d.o.f. per module)

2 Tvy -1 = VAN
= rvor
=2 A

# of hits

tracks /o
Kf
r= track-hits residual = /\
J |\
vector /
V= covariance matrix /]
e JI\_
/ residual

Project Review 2008 — ATLAS — A. Macchiolo 16



Alignment and

Calibration Il Alignment with local y? method

= Invert only a 6x6 matrix per structure to be aligned
= |terate to include the correlations among the modules

450

s00|- . |— Nominal sl — Nominal

400 — L2 Iter 10 350~ — L2 Iter 10 = |2 alignment (layers
—— 1 =0.041,0 = 0.283 300 —— 1=0.142, 5 = 0.899 . .

300 —— 1 =0.001,6 =0.100 :::: —— 1 =0.002,5=0.114 and d.|SkS) Wlth

200 ’ 50l : cosmic data - large

“r improvement after a

0

few iterations.
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= \Work ongoing
towards L3 alignment
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Alignment and

Calibration IV

ID alignment with beam gas

= Beam-gas events are useful to align silicon modules
In the end-caps

Number of Hits

Number of hits expected in the end-caps, 50 K beam gas MC events

1000

= g B
250 T [ —1
- ' S 8o
200 | 5 : E— —
: | ¥o) i
C € 600
150:— 2 IE—I_I_'_
100:— 4(]0__4
50:— 200/~
- PIX ECC i SCT ECC
b5 N B 1S ¥ & S | R gl 3
Red = 1stiter

= 2 lterations at L1
= 4 |terations at L2
- Improvement in the number of hits
associated to tracks in the end-caps
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o
»

iterations

Black = last iter
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Alignment and _ _
Calibration V Local Hadron Calibration

= The aim is to have the best
possible response to hadrons
and electrons in physics
channels like

tt —WbWb—> 1v b jj jo
= Use calorimetric objects
calibrated to stable particle

level to form jets which point
back to primary partons

1 cluster corresponds to 1.6 truth particles

GeV
I
=

-
Pl
=

= Topological Clusters:

= Provide efficient noise and pile-
up suppression

% = Work on different sub-systems
“ = |nput to jet algorithms

=
=
=]

[=-]
=

Nmpn cluster E_LJ- 1

[=r]
=

&

%]
=

00 150 200 250

19
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Alignment and
Calibration VI

Theoreé;cal Regm stru c&ediTrueopion Energy

)
——

o
———

=
T T

B w0
P v | e

=l
T

= Need to separate EM part of the
shower from the non-EM part

= Cluster classification based on
average energy density of the
cells and on cluster depth

= Qut-of-Cluster

Cell weights: apply a Corrections: recover lost
weight to the non-EM part  gpergy inside the

to compensate invisible calorimeters due to noise
energy thresholds
i )
! =y
1.4 GeV B _ :5" 1 14 GV
296V EEad\  f s 2.9 GeV
57 GeV 0.8 57 GV
=
156V |, = 115 GeV
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Alignment and

Calibration VII Local Hadron Calibration: Jet Level Corrections
‘ Sample: DiJet (0.1 <n| <0.5) I & E, -Ki6EMTopoJets
= Jet Level Corrections : e
based on jet constituents & 115
need to be applied due to e =D e
. . _ 0 oo O 7 —r—
lost particles without B
correlation to calorimetric 08F o N
signal 0.8 ;gt PSS
= Linearity of the jet energy o7 e o EMSCALE
ithi 0 - o o OLD LOC.HADR.
restored within 2% 06 = o JET CORR.
055 e
10 10 Eiruth [Me\]f

Final in-situ calibration

= Hadron to parton level:
 absolute scale with W mass in semileptonic t t events
 relative scale with p;balance in Z/y +jets
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Alignment and

calibration vin - MDT: Space-to-Drift Time Calibration Algorithm

MDT chamber with two mulfilayers
= Temperature variations in the Muon

Spectrometer requires space to drift "

time calibration for each of the 1200

chambers

ATLAS Monte-Carlo study

old method new method

£ 0.08 g A T Fast and robust analytic autocalibration
‘éﬁ 0.07 F s curved method ] algorithm developed at MPI.
§ o ] i1 = Latestdevelopment: calibration with
% o _ _ curved track segments to achieve 20 ym
004 ] i l E accuracy in the drift distance with less
0.03 _"* I H Il [I ]J_ than 8000 tracks per chamber.
0'02 _ ------------- {l -------- I ] _ = Recalibration every hour requires muon
o _ o ._ tracks at a rate of ~2 Hz/chamber
00 1000 2000 3000 4000 5000 6000 7000 8000 resulting in a total muon rate of ~1 kHz.

number of segments
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Alignment and Muon Calibration & Alignment Center in Munich

Calibration IX

Muon trigger

3

Muon trigger
Level 1

with MDT=chambers

¢

Muon trigger
Level 2

" p measurement |

¢

Event filter
Level-3 trigger

100 Hz

~100 kHz
1/3
5 KH calibration 14 -
) % data stream
1/3

calibration centres
outside CERN

(Tier-2 subclusters
with ~100 CPUs each
and 5 TB disk space)

—>= Michigan

Munich (MP1+LMU)

= Rom (Uni. 1+3)

- Munich Calibration Center operational since
summer 2008. Collaboration with LMU.

- Three shifts per day since LHC start-up.

= Only in Munich: muon alignment shifts.



Alignment and

Calibration X Alignment with Muon Tracks

Endcap
chambers fully
optically aligned

i N

NP N w e v 70V .1‘
ST 7 S S

== _ L

\.

ies e

MPI developments and responsibilit z

. Calibration of the optical alignment =
system with straight muon tracks.

» Alignment of chambers without optical
alignment with muon tracks traversing

the overlap regions.
 Alignment of the barrel with respect to

the endcap.
« Alignment of the muon spectrometer with respect to the Inner Detector
with muon tracks. 24



Alignment and
Calibration XI

Alignment with Straight Muon Tracks from Cosmic Rays

Statistical precision of the
track alignment

Comparison with
mechanical measurements

= \ | | T |—@ Sector C03 — 20 e outer chambers
=90 ~®- Sector C05 E - e inner chambers
© 80l Sag|tta —@— Sector CO7 — i
70F  correction . B 19
60— | é’
S0~ 7 T s
401 - &
|_
30 —
17
201~ =
107 N . . . 4
0 % 2' ;':, g‘, é é 1%6||II‘I|7‘I‘I1|8||||1‘9||||2O
station n-index Mechanical measurement [mm]
W0E T ke sagita: ] gob .| Fokesagif | gpoc ... ... | |Fakesagite:
S0 nominal A (2570016 0 (b optical A (025340009 mm | . tackbased A |(-0010:0.010) mm|
S0C geometry [ T o alignment. o q o digment: )T
250 SRS  UREUE TR 3 400:_____;_.___: ..... e R : 400E : | : | =
RO0E s I — 300_ ..... e R _ )| G TN NI
O bR R Y  pas e
50 T 100;_ ..... ..... ............................. i 100; .
7 E - 0 .|
E)10-8—6-4—20246810 910—8-6—4-20245810 -0 -8 6 4 -2 0 2 4 6 8 10
residual (mm) residual (mm) residual (mm)

As-built accuracy: ~2-3 mm

Optical alignment accuracy:

~200 pm

Track align. accuracy:
~10 ym
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Preparation _
for Physics | Top Mass: the experimental problem

= Most promising analysis in early data
with lepton+jets channel

= many jets with a wide spectrum of p;

q qW b " Db-jets
= Lepton(s)
! = Missing E;
P - * - p - _Complete detector capability e_lt play:
invaluable channel for data driven
t calibration
r-r‘ W = Can be selected without b-tag
e = Commission b-tag
7 I."I / b = Calibrate the Light Jet Energy Scale

with W= jj

= Hadronic channel : allows full kinematic
reconstruction of both top quarks but needs
b-tagging to suppress QCD background

27



Preparation

for Physics Il Top Mass in 2009-2010

The challenge:

Tevatron result (2.8 fb'): M, =172.4+0.7 (stat.) £1(syst.) GeV

top

Ui_EHC — 833+100 pb NLO@ 14 TeV In ATLAS the uncertainty on top

quark measurements will be

Tevat ' '
theva ron _ 2092+ 0.63 pb soon dominated by systematics.
2009 Physics Measurements Top as a calibration tool
10 pb - Establish tt signal
100 ob 1 o, semi-leptonic channel light Jet Energy Scale ~ 4 %
P (~ 5% stat + 5-15 % syst) b-tagging eff. ~ 3%
1 fp -1 m o, With light Jet Energy Scale ~ 2 %
3 -5 GeV resolution b-tagging eff. with p;

2010 (2-5% from b JES) dependence



Preparation

for Physics Il Jet assignment methods for Miop

= The methods to assign the jets to Top mass: take jet triplet which

the hadronic top need particular care builds highest p; object as top
in order to:

g B ptMax_top_mass_true | ptMax_top_mass_500
. . .. .. T 350 Entries 887 | Entries 5360
* maximize correct pairing efficiency EF e 1643 | Mean 5.1
= RS 2122 | RMS 83.35
. . - 2 | ndf ¥2/ ndf A
» avoid biases on measured Mtop and M,, 3% o |G e
B Constant 1372164 | Constant 1853+ 11.9
250 u 1661406 | 1 1624+ 1.1
B o 153106 | © 1831 160
E <, 16040577 | G, 85.15+ 3.33
200— G 01294 +0.5664 | G, -17.06+ 2.53
B c, 2484+ 0958 | S, 5556+ 4.26
g - ptMax_W_mass_boost_true ptMax_W_mass_boost_200 : c, 2 639+ 0908 cT= 35.73+ 3.32
= — Entries 814 | Entries 8732 50— < -11691 0880 | G5, -9.09 + 2.98
c 400 Mean 77.52 | Mean 73.13 B
w = RMS 17.4 | RMS 33.79 B
— 2 | ndf 13.49133 | ¥?/ ndf 55.86/ 43 00—
350 - Prob 0.999 | Prob 0.09029 B
— Constant 1047+ 64 | Constant  155.1+12.3 o
300 — u 78.03+038 | M 76.37+L0.75 50 —
- a 849£036 | © 8.207 + 0.811 =
- c 2431+ 0.336 | Cr, 1331+ 2.2 B
250:_ C,‘ -1.631+ 0.426 C'u 4276+ 3.0 [0 0 | 1 L I AP 11| |J_ |||||||| 1
= c 09275 + 0.4567 | C -41.25 + 3.40 DU 50 250 300 350 400 500
200 c 148083 | Gy 70.38+ 3.70 Reconstructed mass [GeV]
= c 08466 +0.4214 | C; -30.91+ 2.34
150—
100
sobE- W mass: boost three top jets to top
S T T =) CMS and take the jet pair with the

100 120 140 160 180 200
Reconstructed mass [GeV] Sma”est AR as W

=)
¥
o
s
o
@
o
@
o
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Preparation

for Physics IV M., determination with first data
Gauss Template method:

3 params

-5.256e+04 = 1782
p2 3.5e+04 = 2047
p3 1.867 = 0.066
pd B8.232 = 0.102
p5 4500 = 1367.2
p6 1.669e+05 = 1145
p7 1.764e+04 = 988

Mtop reco,
w/ max p;

0.18

Pearson IV
4 params

0.08

0.06
0.04

0.02

] =10

50 100 150 200 250 300 350 400

L(mtop) = Lshape (mtop) X I—NS+Nb X I—bkg

Background template is parameterized
with PDF independent of m,,.

@175GeV 5pb-1 10pb-1 30pb-"

7.1GeV | 53GeV| 2.9 GeV

Parameterization of the signal
m,,,"**° by a single PDF
depending on m,, e,

B=4 +IB|'mop

m,,, determination with 10 pb-
m,,=173.4 £ 5.3 GeV (stat.)

E 60— ATLAS pseudo-data
s | 4 | Best Fit background
= o
Q 50— Best Fit tt + background
2
c
240
o
30
20
1 h 1 L &107
160 170 180 190
10— m, (MeV/c?)
Rt o 3
ol s 1+ .+ X10

I\lll ==
0 200 400 600 800 1000 30
reco mtop (MeV)



Preparation

forPhysics V. Higgs Boson Searches with ATLAS

Evaluation of the ATLAS discovery potential with an up-to-date detector simulation.
e Analyses in different channels: SM H—-ZZ®M-4l, H-W*W-, Hor'r;
MSSM H/A/h—uty-, H*—z1tvy

e Data-driven background estimations for several Higgs searches.

e Calibration of track-based jets with dijet events.
e —jet fake rates from Z—(ee,uu)+jet and dijet (QCD) events.

EM=Radius binor————— ——— 1

S Preliminar = Good agreement between Monte
§ Y 1 Carlo prediction in tt events and
c —qced the channels where the fake rate
= —— ( (Data) can be extracted from data.
'é—)‘ _t[ (Monte Carlo)
| -Z%” (Data)
[ P R 1

20 40 60 80 100 120

n_[GeV] 31



Preparation

for Physics VI

SM Higgs Boson

Events/(2.5 GeV)

N2

430 140 150 160 170 180 190 200 210 '
M, [GeV

e (N)NLO cross-sections, evaluation of theoretical uncertainties.
e Analysis optimization for the high-mass reglon mH>200 GeV.

‘—‘I\J

LB

Events/(5 GeV)
(9]
[=]
|
N

LB

T T

T

R = = Sen
ATLAS
IL=30tb1

300 GeV

7340 360 380 400
M, [GeV]

e Track-based jet reconstruction: for suppression of central jets from pileup.
e Optimization of the H—tt analysis by means of multivariate techniques.

qg—qqH—qqrr,

no central jets

Ve

Vi

pan|

forward jet

%

forward jet

314} Before optimization (CSC-like):
0121 ST2.7  \BF H(120)> Tl -
a, | Js=14Tev, 301" ]
c10 j
g - Signal 1
L 8; a
- Bl et
or o
4t :
2: + :
R ---'I"'I:;'\ L ..I-'-\.::\h.*"" T' piady ] 1

% 80 100 120 140 160 180 chic
m,., (GeV)

Wiof S=3.5  VBF H(120)>ttoll -
}5101_ Ns=14Tev, 305" ]
§ B - Signal ]
L 8k ]
- Z+jets ]

67 |

80 100 120 140 160 180

M

el ]
o W

m.. (GeV)

3145 After optimization (ANeuralNet):
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Preparation for MSSM H|ggS Bosons

Physics VI

Neutral MSSM Higgs Bosons: bb(A/H/h— i u)
e Analysis optimization, evaluation of syst. uncertainties.

-1 T=wwa” "ThATf Ac T H L N I N L T S = o o o o o A o o et T
§ 10° O b jetS ] Z+Ijet5ATLAS i § >O b-JetS 3 boa ATLAS ] E 60_ T T T T 1 s ]
""" I Z+bjets 3 i i 2 o 3
\J m, =150 GeV B ] = F - E:LJT;:S 1 8 5o 5o discovery contour .
- it - r - — = max _ . 7

E 10? g 1045_ = ww _E 'g - My scenario V. y

b= £ F Rt 1 ' 400 L=10f™ & & ]
5 I, . 8 F / L=30 fb ]
i : = 1 <2 L i .
- =150 GeV E 30— —
! - § C dgEned Combined Analysis ]
10° : . : 10%¢ 20— ey e Without Systematics -
10 ! 10 10:_ ----- With Experimental Systematics _I
- || Theoretical Uncertainty 3

O v v v b v b v Lo w v b v bw v Loy oy

1 150 200 250 300 350 1 150 200 250 300 350 50 100 150 200 250 300 350 400 450

m,, (GeV) m,, (GeV) m, (GeV)

Charged MSSM Higgs Bosons
e Analysis optimization for the channel tt—(H*b)(Wb)— (7 vvb)(Ivb).

(Counting experiment, no Higgs mass reconstruction.) 50 discovery sensitivity
gaoz""i.‘....'....l...‘....'..é"l""\""l"‘w"'w|wuu‘u\z o
%70 ? ATLAS e 90 GeV é 5
560 = = 45
c E 3 40
%50 = = 35
%40 = El-
$40 = 1§30
830 ? i ! e
20 & = ! I o !
10 E E :::7 mh-max scenario -1fb-1
: x , ] s ATLAS
0 300 350 400 450 500 ‘

miss \. 90 100 110 120 130 140 150 160 170 33
Er [GeV] m,+ [GeV]
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SLHCH ATLAS Upgrade for S-LHC

=
)

Phase | upgrade

New injectors +

= Shutdown of 6-8 months at 10 Interaction
the end of 2012-2013 Region upgrade
Phase 2

o]

= Ir]sertion of a new innermost
pixel layer.

DS Normal ramp -

' ——  No phase Il
= Proposal to replace the inner ° LISaCréla;elR
layer of the forward muon . Frilg
system (CSC chambers). phase 1

N\

Phase Il upgrade

= Needs a shutdown period of
18 months.

» Replacement of the complete
Inner Detector o
MPP R&D activities

Peak luminosity (x1034 cm2 s

6007
0107
1102
7107
£107
107
5107
9107
/107 |
8107 |
6107
0207
1207
720t
€207
207
20T

 Vertical integration technology and thin sensors for the pixel upgrade
« Radiation hard HEC read-out electronics and HiLum experiment
 New MDT chambers with high rate capability, rad-hard read-out electronics
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SLHC i New module concept for the pixel upgrade

= Thin pixel sensors: produced by HLL, 75 and 150 um thick, n-in-n and n-in-p,
radiation hard, low material budget

= SLID: New interconnection technology between sensor
and ASIC, possible alternative to bump-bonding

= Inter-chip Vias: routing of signals and services through the ASIC -
compact module design, possible decrease of pixel pitch

sensor

MCC r/o chip

Original bond pad

Via ATLAS Pixel Chip (thinned)

Post processed bond pad

(services)
Wire bond connection



SLHC Il R&D for the pixel upgrade

_ Reverse current before and after the
SLID Interconnection deposition of the SLID metal system

‘ Comparison of beforeCu and afterCu @ 50.000000 V |

_ I wafer 1 & /
_ | water 2 /

7

=
o]

= Verification that the metal system
applied for the SLID interconnection
does not affect the sensor properties

= Test-structures production in HLL B /
(“sensor” + “chip”) for a thorough
investigation of SLID performance
(yield, mechanical stability, minimum
feature size, alignment precision)

I/pA afterCu
n
T T <

I
=
\\

o
=
T T

b
-
T 1

10/ £

Pixel sensors for the B- S TR T ST T S S

I/pA beforeCu
Layer upgrade

= Design of a new ATLAS planar pixel production (n-in-n and n-in-p) that
serves as a pre-production test for the new Insertable B-Layer Upgrade
(2012)



SLHC IV Upgrade of HEC Cold Electronics

= Present Concept: signals from the
pads are amplified and summed in
cold

= Technology Chosen for LHC: GaAs,
stable operation at cryogenic
temperatures, radiation hardness up
to 3x1074 n/cm?2

= Requirements for SLHC: radiation
hardness up to fluences of a few
105 n/cm2, low noise, low gain
variation between warm and cold.

The three most promising technologies (two SiGe,
one Si CMOS) have undergone irradiation at the

Prague cyclotron up to a ®> 1016 n/cm2 >

evaluation of results on-going 38



SLHCV HiLum Experiment

Goal: investigate

possible limitations on
the operation of the

endcap calorimeters
(FCAL, EMEC, HEC) at

highest LHC

luminosities. Test with

50 GeV p beam at 07AFe FCal 1.8Fe EMEC HEC

IHEP/Protvino

HEC: signal reconstruction
at rates 10 times higher of

SLHC (ion b

Problems in the pulse shape

appear only at rates =>
uild-up)
]

[itensity=2.02708 | what is expected at SLHC [Intensity=1.8e+11 |
o PET
§ 0s @ critical § osf-

£ os {\ ioniziation rate g osf

5“ { 3 -

T T
less than 100 ADC

100 to 300 ADC
300 to 700 ADC
more then 700 ADC

.lllrn:lpl
gfl IEI e ]

i
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SLHC VI MDT R&D Program for ATLAS Upgrade

= Fast muon drift tube (MDT) detectors with

gew MD.T 0.5 x tube diameter for efficient precision
esign with : . :
integrated tracking at high background rates at high
TGC trigger . LHC and S-LHC luminosities (> 10%* cm~=s)
chamber ——— |, ® Including new radiation hard front-end

fitting inside electronics and new radiation hard

thﬁ er-Cap on-chamber readout module (CSM).

whee

Upgrade in steps (proposal under preparation):

- 2012/13: inner layer forward region: 32
chambers (MDT tracking +TGC trigger chamber
modules).

- 2016/17: S-LHC upgrade: up to 130 add.
endcap chambers (tracking and trigger), new
readout electronics for endcap chambers.
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SLHC ViII

Radiation Background in the Muon System

CSCs 1000
Occupancy ~ max.drift time x tube wall surface (n conversions)

Neutron background hit rates
[Hz/cm?] in the ATLAS muon
spectrometer at LHC design

luminosity 1034/cm?2s

(safety factor 5)

~10 x higher background
rates at S-LHC

Max. rate in 30 mm &
1m long tubes at LHC

Max. rate in 15 mm &
1 m long tubes at S-LHC

Measured drift-time spectra

-9400: LI BLELEE EL DL ERELL N IR ELRLELEL AL RN UL

c
g F
O 350¢

300;

250_ — Garfield 15 mm .

— Garfield 30 mm

200; =

150;

100f

50F

v
Drift tubes Max. drift time Occupancy @ | Occupancy @
300 kHz/tube 1500 kHz/tube
30 mm g 700 ns 21% 100%
15 mm G 200 ns 3% 15%

% 100 200 300 400 500 600 700
t[ns]




SLHC VI High-Rate test at GIF at CERN 2008

Wk EDTET

Cosmic muons

Upper
reference
chamber

! ! f
— — |
A |

Lower

reference Y Source-=)
chamber

Background rates up to 2000 Hz/cm?
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ATLAS Computing @ RZG

*Member of WLCG, contribute Tier-2 with an integrated Tier-3

= QOperation of Tier-2 in
Tier-2 pledged Tier-3 for collaboration with

to WLCG local needs LMU/LRZ and RZG
LCG LCG or SGE

Tier-2: Processing capacity to run

- simulation
- physics analysis
- Derivation of calibration constants
Tier-3: Computing facilities dedicated to local ATLAS group

44
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LHC

ATLAS

LHC and ATLAS plans for 2009

= Repair, consolidation and the
“routine” maintenance of the LHC
have started and will be
completed for June 2009

* Plan to cool down all sectors by
beginning of July 2009

= Aim to have collisions by the end
of July 2009

* From end of April 2009 Big
Wheels Closed, ID cooling on,
Magnet on - ready for global runs

Project Review 2008 — ATLAS — A. Macchiolo
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Summary

* The ATLAS detector is in a very good shape

- all sub-systems thoroughly tested with calibration and
global test runs

- already preliminary alignment and energy scale calibration

* Physics analysis optimized to make the best use of
early data in 2009

= We are prepared for first collisions next summer!

Project Review 2008 — ATLAS — A. Macchiolo
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ATLAS: The plan for 2009

Oct 08 Nov 08 Dec '08 Jan '09 Feb 09 Mar 09 April 09
40|4I.|42|43|44 45|46|4T|4-l 49|SDISIISZIII2|3I4I5 6|T|8|9 IOII]IIZIIS l4|15|15|17
= o 0D
e S 3 BW-C open for fibers BW-C in garage position, no n-pentane )
MW @ 2 . 3} =1 .
. .52 repair o | = = Forward C in
5% E AE =|_ g
Side C 23 E e =N I U | - || commissioning mode
5 no n-pentane 21 = 5l a
=1l o
Lucid + EO fix B2 -
SW-TGC-A
commissioning
- Commissioning of individual systems .
Barrel All barrel in commissionine mode ID commissioning + RPC All barrel in
¢ € 12-13-14 trigger . commssioning mode
Fix barrel muon chambers + SW TGC
SW-TGC-C
commissioning
Lucd tEOfix | 8 | 5 g
g B 5| < 5 = | BW-Aopenfor |e
. 3 g - fibers repair <€
-] 2 o l= ICp i
SideA | = 228 | 2|3 = =
S R
caa g BW-A in garage position, no n-pentane
Magnets Magnets off + yearly maintenance
HS restricted access| repairs / maintenance activities restricted access

12/1/08
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LHC: The plan for 2009

= Repair, consolidation and the
“routine” maintenance of the LHC have
started and will be completed by the
end of June 2009

* Plan to cool down all sectors by
beginning of July

Last magnet goes
into sector 34

LHC cold

2009
|DE¢:IJan‘FEbIMar‘Apr|MEw Jun]JuIlAug‘

Removal of damaged magnets
Cleaning and repair
Cold testing

Reinstallation

Interconnection

Pressure testing

Cool down 49




Fée;rdware MDT Chambers Status
atus V

MDT Chamber Shifters’ Whitehoard

99.9% of installed chambers wcare marwLC o S
included in read-out

INNER LAYER

= Stable run during ATLAS data
taking (up to 24h)

= 08,5 % of installed chambers
operational with HV

oot L e
T ||I||||!

BOS6A08 (1 RO FE card = 24 of 384 ch.)

= Problems left at chambers with
difficult or no access

3

YER

o

i

= e a om oW e

= Aim to 0.2% of dead channel
after shutdown

w
I

n

I oK Gas problem

I =Y problem Il Read-out problem
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Alignment and

Calibration VI Local Hadron Calibration: Jet Level Corrections
: _  Sample: DiJet (0.1 < 1| <0.5) | RPN —
= Jet Level Corrections based on jet T 12, — :J
constituents need to be applied due o - o - KLCTopoles ELS
to lost particles without correlation - oo
to calorimetric signal 't IESE i
09} oo
= Linearity restored within 2% - ey
In Situ studies o EMSCALE
o OLD LOC.HADR.
= Jet level checks with early data on ORNENCORR:
QCD events: take leading jet and TS - [MQJPT
compare ratio of jet energy after each 5 I —
calibration step overe.m. vs | = test  §2% o
. . Eogl S —topo_ —OPO_
each calibration step separately to 32 _dettopo.wi dettopo.em
. i ) ® 2.41
provide feedback for simulation 2,
N
. Final in-sity calibration: hadron to 12__ ______________________________ — )
pa[ton Ievel With VV maSS in 16__ ............................
tt events (absolute scale) and 1'4_ |
pr balance in Z/y +jets (relative | PR e B i N SO
Scale) ewin ﬁ,'.: S -u-----;.----.___,::ll::ﬁ::::lg% tiy,,
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g?rdware MDT Chambers Status
atus IV

= Chamber Service
Module distributes the
trigger signal and
collects read-out data
from the FE cards

= 98,5 % of installed chambers
operational with HV

= Problems left at chambers with
difficult or no access = CSM upgraded for barrel
chambers to allow data
transfer at 50 MHz (was
25 MHz) via additional
oscillator on daughter

board

= Aim to 0.2% of dead channel
after shutdown

= MPI BOS/F chambers suffered from
electronic noise (pick-up noise on
HV lines)

= Additional low pass filter installed in
HV lines, produced at MPI.

= Reduction of noise by a factor of
five, now well below the allowed
limit
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Preparation for

Physics VIII Inclusive SUSY Searches in ATLAS

Focus on R-parity conserving models (for example
MSUGRA)

LSP is stable — large missing energy
Sparticles produced in pairs — cascade decays

Signature: Multi jets + missing transverse energy
(E + 0,1,2 leptons

T,miss)

Crucial to determine Two-lepton mode @ -
background from data given

the poor knowledge of: %
‘Underlying Event E=;

R RREE
[] pileptonic top, Monte Carlo

(0 ) = SU3 signal
—4— Data-driven Estimate n
B o.cr-estimate due to SUSY ]|

‘ '-{:Z;}% 1 — SUSY signal
T -

*Parton Showering
*Cross-sections
*Parton Distribution

e Background over-estimation

. | :
Functions 1_jk 1. due to SUSY (uncertainty)
*Detector Calibration (jets, E - |

8] 0020030040050 00 7008009001000
ET miss) issing E_ (GeV)

SM prediction Data-driven background estimate
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