LHC milestones

Summary of an exciting month after... months for repairing and consolidation

Nov. 20 2009:
Nov. 23 2009:
Nov. 29 2009:
Nov. 30 2009:
Dec. 06 2009:
Dec. 11 2009:
Dec. 13 2009:
Dec. 14 2009:
Dec. 16 2009:
Dec. 16 2009:

First ‘splash’ event in ATLAS

First collisions at 450+450 GeV; first ramp up to 560 GeV

Ramp to 1.18 TeV

Experiments solenoids ON

First collisions with stable beams, 4x4 bunches at 450+450 GeV
Protons per colliding bunch up to >10%°

Collisions with 2 bunches per beam at 1.18+1.18 TeV

Collisions with 16 bunches per beam at 450+450 GeV

Ramp 4 bunches per beam to 1.18 TeV

LHC shut-down




The first collision candidate at 900 GeV (Nov. 23)

Candidate
Collision Event

= s,

[ 4
k=1
=
L

GATLAS

EXPERIMENT
& 2009-11-23, 14:22 CET

Run 14@541, Event 171897

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html




Two jet event at 2.36 TeV (Dec. 8t")

20 ET (GeV)

Collision Event with 2 Jets I

w
<
SRS
/'(‘x.'

SATLAS
ﬁ%‘ = 2009-12-08, 03:45 CET

EXPERIMENT run 141994, Event 566308
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Two more events  fistiacl

2009-12-06, 10:24 CET
Run 141749, Event 460665

¢ KDmm Y
 Dimuon event i ~)

CATLAS

|
” L EXPERIMENT : |

2009-12-06, 08:25 CET ‘ I" Event with
Run 141749, Event 133538 ; [ KS —_ J-C:I-.J-c_
g Candidate

Collision Event with 2 Muon Candidates

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html
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ATLAS detector during 2009 collisions

Subdetector

Pixels
SCT Silicon Strips

TRT Transition Radiation
Tracker

LAr EM Calorimeter
Tile calorimeter

Hadronic endcap LAr
calorimeter

Forward LAr calorimeter

MDT Muon Drift Tubes

CSC Cathode Strip
Chambers

RPC Barrel Muon Trigger
TGC Endcap Muon

Trigger
LVL1 Calo trigger

January 22, 2010

Number of Channels

Operational Fraction

80 M

6.3 M

350 k

170 k

9800

5600

3500

350 k

31k

370 k

320 k

7160

97.9%

99.3%

98.2%

98.8%

99.2%

99.9%

100%

99.7%

98.4%

98.5%

99.4%

99.8%
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All sub-detectors in good health
LAr almost fully operational

Precautions were taken to avoid
damages during the first
operations

Inner Detector HV on only during
stable beam periods (flag from
LHC)

Human power
(cosmics/splash/collisions):
— > 20 shifters 24/7
— 8 run coordinators
— >50 on-call experts


https://twiki.cern.ch/twiki/bin/view/Atlas/ApprovedPlotsATLASDetector?sortcol=0;table=1;up=0
https://twiki.cern.ch/twiki/bin/view/Atlas/ApprovedPlotsATLASDetector?sortcol=0;table=1;up=0
https://twiki.cern.ch/twiki/bin/view/Atlas/ApprovedPlotsATLASDetector?sortcol=1;table=1;up=0
https://twiki.cern.ch/twiki/bin/view/Atlas/ApprovedPlotsATLASDetector?sortcol=2;table=1;up=0
https://twiki.cern.ch/twiki/bin/view/Atlas/ApprovedPlotsATLASDetector?sortcol=2;table=1;up=0

Events collected in 2009

 Total collision candidates: 917K
* Collision candidates with stable

beam: 538K

* Collision candidates at 2.36 TeV: 34K

* Total integrated luminosity in

2009: 20 pbt

* Integrated luminosity with stable

beam: 12 pb

* Max luminosity in ATLAS ~7- 102%°

cm2s1

Average data taking efficiency ~90%

January 22, 2010

Not a single
permanent busy
from LAr read-out

. x10°
*a:-; gooE ATLAS Collision Candidates
o = e o :
{0 8oL MBTS A/C-side Coincidence Trigger
O -
E 700:— —
g 600 — Total
prd C
0 5005_ — During Stable Beams
© 400
S -
£ 300
= -
© 200
100E- ——
0= T e
2 4 6 8 10 12 14 16
Day in December
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ATLAS Computing Infrastructure

* Hierarchical organization:
— 1 Tier-0 (CERN)
* 11 Tier-1 (Lyon for IN2P3)
— 38 Tier-2 centers (7 France - LAPP)
» Many Tier-3 (LAPP)
 LHC computing needs:

— Storage:
* 20 Pb/y on tape
* 1Pb/y on disk for analysis

— Computing power: ~100000 PCs
— Data accessibility from everywhere

e Use of LHC Computing Grid (LCG)

— Distributed analysis

January 22, 2010 Seminaire LAPP



ATLAS Computing with data

MB/s
per day Total data throughput through the Grid (TierO, Tier-1s, Tier-2s)
1000 Nov. Dec.
N Beam splashes < S R
S taking
S 7501 : —
i First collisions - -
3
L
g’ 5007
£ | Cosmics
—
2507
0 17 19 21 23 25 27 29 01 03 05 07 09 Il 13 15
Day
EASGC [OCERN BEFZK [ONDGF HRAL 0 TRIUMF
Il BNL B CNAF BmLYON [@PIC [1SARA

e 200 Tbytes data recorded
* Fast reconstruction at Tier-0
* Data sent to Tiers-2 for analysis within ~8h

January 22, 2010 Seminaire LAPP 8



Collision candidates selection

Time difference between side Aand C

AN AN

.-

A collision Beam-gas interaction C

Minimum Bias Trigger Scintillators LAr IEIndCT‘],pI Detector |

2 T T T ] T T RN RIS

[1p] — T | T T T | T T T I T T T I T T T | T lEn - — —
s 140 - 5 - ]
TR ATLAS Preliminary ] 3 o[ 2009 Data Mean 1.1ns 1
* 00 . C Sigma1.5ns
- — two beams i : ]

100 — single beam 1 |- 40 ATLAS Preliminary -

- J — single beam 2 ] B N

8oL : 30 -

60— = - i

C ] 20__ ]

40— - - ]

200 - 10 -

ok R :....|. .|....|...|..k.|....|...nJ—LI'|I|ﬂ—i.. ]
-40 -20 0 20 40 %0 40_<30 -20 -10 0 10 20 30 40 50

Difference between MBTS times (A - C) [ns] Time endcap A - Time endcap C (ns)

‘In-time” events (| T,-T.| < 10 ns) = collision candidates
January 22, 2010 Seminaire LAPP 9



Inner Detector

* First physics results mainly from ID and Calorimeters

* Three technologies: 6m
— Pixels (80M ch)

* 3layersinbarrel e " sees

e 5disks in each end-cap

e

* Dimensions: 50umx300um (Rpxz)
— Semiconductor Tracker (6.3M ch)
* Silicon strips 80um pitch 2m

\i Barrel SCT

Pixel Defectors

* 4 layers in barrel
* 9 wheels in each end-cap

— Transition Radiation Tracker (350K ch)

e Straw tubes 4mm diameter

_____

Lesiit

= Forward SCT

* Axialin barrel, radial in end-cap e Resolution:

. 136 nits per track — o(p7)/pr ~ 3.4x10%p+(GeV) @ 0.015
e Solenoid magnet (2 T) — o(dy) ~ 10 ® 140/p;(GeV) um

January 22, 2010 Seminaire LAPP 10



Vertex y [mm]

Beam spot determination

Done with the ID

. . . . "é‘- :l T TT | T TT I T TT | T TT T TTT | T TTT | TTTT | T TTT | T TTT I:
Online distribution of the € 01 Run141749 ] Fitto full run E
primary vertex position c 0055 8212events —#— Fitper2luminosity
F | T T T | T T T | T T '| T T | TT T [T T T [T T T[T 71T T 400 g 0:_ Unblnned MLfIt blocks (2* 1165) _:
[ : 5 = -
8_ ATLAS Prehmmary ...................................................................... E 0.0 E_ > 4 tracks/vertex _E
6 Run142193 I T R N 350 8 b e =
| & -01F E
T T ——" 4 =300 ¢ C -
] © -0.15; % H —
| [} - =
e [an] _ _
2 I 0.2F ++H +{~ ~}+ t + + t +'H’+
o | S SN WO PO o1 - i SRS R B < 200 025E + + %
0 TN R SUOES WO M I M SO SR B - = ATLAS Pre||m|nar -
2: : i 1 50 -0'3 U | | L1 11 I L1l | | | L 111 | 111 | | y
4 ' ' R 7 10 20 30 40 50 60 ?O 80 90 1 00
: Onllne prlmary vertex 100 L
-6_— . distribution .......................................................... Luminosity Block Number
C Nmk per vertex > 2 50
1 111 0
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Vertex x [mm]

I6I 1 I8II

Offline vertex reconstruction

1 Luminosity Block ~ 2 min.

Seminaire LAPP
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K. m*n reconstruction

Pion candidate tracks:
* > 6 hits in Si detector
* PT >100 MeV
* cos(0)>0.8
* Flight distance > 0.2mm

* No mass constraint for the two charged
tracks in vertex fit

Resolution agrees with expectations

Limited by statistics and multiple
scattering

| / Event with ——
1 fl KS - tn—
Candidate

January 22, 2010

Minimum Bias Stream, Data 2009 §/s=900 GeV)

% 6000 ATlLAS Prleliminalry | Both tra:lzks: p,> 1c|m MeV, Silhits >6
= Kg Invariant Mass cos(8) > 0.8, flight distance > 0.2 mm
™N'5000

N ® Data

.g 4000 L1 Simulation

E — Gauss (+poly) fit

n= 497.5%0.1 (stat) MeV
o= 8.2 + 0.1 (stat) MeV

PDG (2009) m. = 497.614 + 0.024 MeV

3000

2000

100

00 450 500 550 600 650 700 750 800
M, [MeV]

Good agreement with PDG values
Resolution (stat) ~ 5 times larger than PDG

Seminaire LAPP 12



A=2p 1 reconstruction

Minimum Bias Stream, Data 2009 &/s=900 GeV)
> 1800_ T | T T T | T T T | T T T | T T T | T T T | T T T ]
[1)) C  ATLAS Preliminary Both tracks: p_ > 100 MeV, Si hits > 6
= 1600:— A Invariant Mass cos(8) = 0.8, flight distance = 0.2 mm _:
— 1400 —
* ~ — Gauss (+poly) fit ® Data =
21200 = 1116.0+ 0.1 (stat) MeV 1 Simulation -
c C o= 3.2+0.1 (stat) MeV -
w 1000:_ PDG (2009) m_=1115.683 £ 0.006 MeV _:
800 =
600 ]
400 —
200:_ ......... _:
C el e e s

0 1080 1100 1120 1140 1160 1180 1200

m, - [MeV]

Same selection cuts
on charged tracks as

for K;2>nn

January 22, 2010
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Minimum Bias Stream, Data 2009 §/5=900 GeV)
T T T T T

T | T T T I T
ATLAS Preliminary
A Invariant Mass

— Gauss (+poly) fit

p= 11159 + 0.1 (stat) MeV
g = 2.8 £ 0.1 (stat) MeV

PDG (2009) m. =1115.683 + 0.006 MeV

Both tracks: p_ > 100 MeV, Sihits > 6
cos(8) = 0.8, flight distance > 0.2 mm —

® Data
1 Simulation

Resolution agrees with expectations

1160 1200
my - [MeV]
13



Level-1 Calorimeter Trigger

LVL1 trigger of ATLAS given by Calo s R
and Muon systems ¥ [ ATLASpreimnay '
= LVL1 Calo trigger based on the
@Ea@ e €NErGY sum of cells belonging to a i
/ secrmsanene triggEr tower reconstructed online g
ﬁ“”‘"” 1TT = 0.1x0.1 nx iy |

E&===) Horizontal Sums E rs . Hagi':;iacni:lsg?rion
Correlation of E''; and X E(TT)

EtL resolution as function of E*; computed offline
Requirement of <5% resolution at E>10 GeV
10,2009 Beam Halo EM BARREL —. 2009BEAMHalo =~ EMBARREL
) AR R R R N EEEE N R LN R R = - o
% 9= ATLASPreliminary - &140: ATLASPreliminary '-I
K] E 5 Jq20LC ; ]
% 85_ + E Lu1203 _//' ]
g 7= = 100} : .
e 6= = C |
iy o : 80 =5 140
£ E 60F " =
E — . = C 7
3= : - 40f :
28 E 20+ :
5 E v all ]
E ] T Y s o
B T L O 20 40 60 80 100 120 140
10 20 30 40 50 Egn(\)r [Ge;]/? E_LrAr [GeV]
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Calorimeter cell energy distribution

2009 Collisions EM ENDCAP
%‘ 109 T i T T T ‘ T T T | T T T | T T T ‘ T T T %‘ 109
g 10°5 4 ATLAS Preliminary S 1of
g 10 ; g 107
o 106 % —— /s = 900 GeV Collision candidates ';‘
E 105 %| Random trigger @ 108
5, % [ ] Non-diffractive minimum bias MC S 10°
g 10 / EM scale D a4
£ 10° % 210
3 } 2 10°
102 % Z
f _ - 1
10 % ! ' o 10
1 I
10-1 [ T | | I 1
0 2 4 0 -
E.. [GeV]
* Good agreement between data and MC

* No correction for dead material applied on
the individual cells

January 22, 2010 Seminaire LAPP

2009 Collisions EM BARREL
T T T T T T T T T T | T T T T

;
; ATLAS Preliminary
7
g! —+— /s = 900 GeV Collision candidates
% Random trigger
% [ ] Non-diffractive minimum bias MC
i EM scale
/
7
1 ’ L L i_ L1
1 0 1 2 3
E . [GeV]
LAr hqdronic/

LAr electromagnetic
end-cap (EMEC)

LAr electromagnetic

barrel »
LAr forward (FCal) i
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Occupancy & transverse cluster energy

ATLAS Preliminary Mean transverse energy in calo clusters

0.14 Occupancy per event in first EM barrel layer
220IIIIIIIIIIIIIIIIIIIIIII|I[IIIIIIIIIIIIIIIIIIIII:
0.12 " Dam 200
— Non diffractive minimum bias MC 180
0.1

0.08

1|1I1|l|1|1|1|1|1|1

0.06

Beam 2009 \'s = 900 GeV

[ ] Data (Run 141707)

—

D

(=]
TTITTT]TTTqTTT Illllllllllllllllllll

AN NN IIllIIllIJIIIIllJIlIIll

0.04

mean transverse cluster energy [MeV]
X
o

E 40 MC MinBias
0'02:_ 205" Atlas preliminary
-1 0.5 0 0.5 1 n
n
Occupancy in the first LAr EM barrel layer Clusters seeded by cells with E>4c
Noise threshold applied: E>5c (50 MeV) No correction for dead material
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Electrons

Examples of distributions of electron identification variables
* Transverse energy (cut at 2.5 GeV loose match to a
reconstructed track with p;>0.5 GeV)

* E/p ration
0_8__| T rr o r T T T T T 1 |__ 0.35 C
- ATLAS Preliminary ] - L
0.7 :— Non diffractive minimum bias MC —j 0.3 N ATLAS pre"m Inary
E . hadrons E E
0‘6 [ . electrons from conversions . 0.25 L
o5k o E - Non diffractive minimum bias MC
~r y 0.2
0 4:_ _: L . hadrons
N ] 0.15F
0.3 - 7 C . electrons from conversions
0 2:_ B 0'1:_ + DATA
i 1 0.05-
0.1 — =
0: L | . % .
05 1 15 2 25 3 35 4 45 5

2 4 6 8 10 12
E, (GeV) E/p
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. F T T T T T I
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EDJE_— ]
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ED.14_— —— Data —
So.12f- s 3
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0.08|— -
0.06f— —
0.04f 3
0.02— -
- | | L
% 2 6 8 10 12 14
P, /GeV
2R = w © . .
= - 5 5 5 . Data conversion candidate
o 30 > = = MC conversion candidate
~ @ @ @ -
N - - = MC truth conversion
o5k -] S 9 I'f."lc tru.th Da.llt.z deca)t
L o o o (Non diffractive minimum bias MC)
20|__ V] . -
- 2 ATLAS preliminary =
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L ®©
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- m O
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T
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! !
n .
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Photons

Transverse momentum spectrum for
photon candidates (cut at 2.5 GeV)

0 50 100 150 200 250 300 350 400

Photon conversion radial distribution
(from Si det.)

Effect from beam pipe and pixels layers
clearly visible

Need to improve material description
(to correct EM energy calibration)
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Shower Shape

Calorimeter shower shapes for photon identification

[ 3 I Y Y I Ay A Rn for layer 2
& ’ ﬁ ft / /ﬁ / f’ f f y ; / f’f // £1o0E ' 'n ! : '
o / | ‘ N | ; /' / / / 2 [ ATLAS Preliminary
E—< 2 7 j / / J, ‘. ‘l‘l‘.‘ j / (/ ; E : :N:Indlffrﬂctluan‘llnlrnurnblﬂ:!MC
o y f/ / f/ Pl T
8 | ! ; f /g . f } 5 i }L *
+ i //W/W/ =
Transverse shower width over 3 cells in layer 1 _ [
& '+ ' ! ’ § 1 l I |
310"gﬂ'&lﬁﬁr5ﬁmi:ﬁ:§m , n + 3 0.5 0.6 0.7 0.8 0.9 1 HH
? -~ Dai E b
.E
210 E— _E
| | I T = . . YE(AnxAg = 3x7)
0% _,JP” } E 2E(AnxA@ = 7x7)
B E (I)
107 | l ] l | l 1 | = n
o 01 02 03 04 05 06 07 08 08
< 1 cell 2 \_V

t—
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0 2> vy

Et(EM cluster) > 300 MeV
Et(n° candidate) > 900 MeV
No correction for dead materia

?
L

January 22, 2010

70 signal

-~ = LA UL L L B L B B B L B BB B B B
 s000f- ' ATLAS preliminary -
o C .
— 5000~ =
ks - i
= 4000 —
C - ]
L B N
3000 —]
- Cgata = 19 MeV
2000 —
E ——+—— Data E
1000 o ———— Fitto data =
———  Mon diffractive minimum bias MC ]
D | 1 1 L I L L L L | 1 1 1 1 | 1 1 1 1 | 1 | 1 1 I 1 | L L I L L L 1

4] 100 200 300 400 500 600 700

Uncorrected m,, (MeV)

Resolution 19 MeV as expected from MC
LAr performs well in separating y/n°
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Number of jet candidates

Jets

Jet transverse momentum distribution

10?

10

—

—2I00I9 IBEIAr\ld T T T T T I T T T T | T T T T —]
B ATLAS Preliminary -
i s=900 GeV ]
= -#Data —
E =— Non-diffractive minimum bias MC E
i EMScale |
E | 1 | 1 1 1 1 1 1 1 1 1 1 * 1 1 E
5 10 15 20 25 30
p, (GeV)

Jet reconstructed from clusters using AntiKt alg.
No calibration applied
Only cells in clusters are used (noise suppression)

January 22, 2010
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Normalized

E/p for isolated track (cone R<0.4)

With 0.5<pt<10 GeV
Only cells in clusters a
suppression)

re used (noise

L e LI S S s S B S T T T 3
" Beam 2009 \'s=900GeV ¥ [ ' 17

15 ATLAS Preliminary = 13
10_12_ 0.02] —_g
& R

L E(dR<0.1/p _|
10—2F —— Data 3
g — MC MinBias 1
107% E
10_4_. L L L Al *.+_

-05 0 0.5 1 1.5 2 2.5
E(dR<0.1)/p
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Missing E- ;

Missing x-component transverse

energy in collision data MET resolution vs 2 Et
U) T I2I0IO|9I IBIEIAI T rrr I T T 1T TTTT TTT A T TT Ié T TrT ; T I.I T T T 1T % 5§ l I ‘ ‘ | I I I : i : I I ‘ : I ; [ I : _':’_ Data: ﬁt 0-38\}.4 ET
g 103 E_ \”g=900 Gev T A Pre’ mina _V _E_ % 45; Data\s=900 GeV S—— MC_n"inbias:ﬁt_0.37\-“: ET
w C ] & 4F Datavs=2.36TeV —e— Data: fit 0.37\x E;
B e Data ] % 3,5?— Non-diffractive MC MinBias\'s=900 GeV + —
1P — MC MinBias . &"3 3— e e i;
- ] 2 255 L 3
L E= ! =]
- ] 2 o - e :
105_ _? E 1'52_ (/i/ _i
- ] = 15;// _i
L + _ 0.52 ATLAS Preliminary
:1 TENER T AR AR AR | ' AN A AN | ool ool b |: R SB[ R Al S T o B G Rl VL1 o it
25 20 -15 -10 -5 0 5 10 15 20 25 % 10 20 30 40 50 60 70
METx (GeV) L E; (GeV)

No calibration applied
Only cells in clusters are used (noise suppression)
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ML

What's next (l)

15/12/2009
2010 LHC Schedule V13
Draft
LHC closed Re-commissioning
Jan Feb \ T Mar
Wk 53 1 2 3 4 5 B \ 7 12
Mo 2 N " 18 2 1 o ¥ 15 fﬁ?ﬁf}fffﬁ?fﬁ 2
T v S, *’5’5?
We - ,.-'
Th —— /] scamcommssionine [/
Fr ; | nQdPS commissioning J i PILOT PHYSICS ..l"':r.-l"f..-
Sa s N VLIS LSS TLL S SIS
Su S AT S L AL TS AT LA,
Start non-LHC Possible step-upin  Re-commissioning with
physics program energy - no beam beam to higher energy
Apr l May / June

Wk | 13 14 |v 15 16 17 18 19 20 /| 21 24 25
Mo 29| Easter g 1 1af') 28| 0 WM whit 1 1 7
Tu : | |
We i
Th ! | | ;ﬁ.scmsi-::nn
Fr | G. Friday ' E: E: E‘ E E E
Sa | 1 May
Su i i i H i

January 22, 2010

Seminaire LAPP

23



What's next (ll)

Inng;gmlo
July Aug \ Sep

Wk | 26 27 28 E 29 E 30 h 31 E 32 | |33 34 35 l: 36 37 38
Mﬂj :lj si.1 121 18l 25 2 ] v 18 2 § 13 20
Tu | .
! [ |
R
Fr El
ot A B
Su 1 :l |

on Bean Physics

Oct / Nnv/ Dec

Wk 39 40 41 42/ 43 44 45 46 47 48 49 50 51
Mo ': zrf 4E! 1 v 18 25 ‘1 8 15 2 [ 13 2
Tuj i 1 1 i | |
We | | 1 ! E o
Th u IONS
Fr | i k .: P \ (approx 4 weeks) Xmas Day
Sa | | E 6 I
Sua H |
[ Technical Stop Expected ~200 pb-' at 7TeV

|:| Recommisssoning with beam

E SPS et al - physics

January 22, 2010

51000 Z->ee important for calorimeter calibration
First competitive physics results
Other scenario possible (energy up to 10 TeV)

Seminaire LAPP
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ATLAS Beam Interlock

Energy per beam = 350MJ !

Objective: detector protection complementar to LHC protection
system:

* During the injection in case of bad machine set-up (loss of pilot bunch)
* During stable operation in case of problems (beam dump)

Priority: high security level

Double independent material system:

* Injection stop if detector not ready or beam unstable
* Beam dump if dangerous for the detector

Fast system (<10us), reliable (redundance), deterministic (post-
mortem analysis)

Based on FPGA + real time controller

| www | CompactRIO
A
¥ ATN,GPN cIBU
.Jocal
Modbus | CIBF
[bcs e AN F TTURSA85]
Modbus BCM
BLM
i Flags (RS485)
(SCT) | ags GMT
MUON =
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...keep on praying!

January 22, 2010 Semingé

Conclusions

After 15 years since the proposal ATLAS is finally fully
working and waiting for more data

LHC repaired and provided first collision at 900 GeV
and 2.36 TeV in fall 2009

LAr calorimeter in very good shape
First results agree surprisingly well with simulations

LAPP group deeply involved in many crucial activities
LHC is about to restart... '
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Arbitrary Units

Primary vertex reconstruction

1600

Entries

1400

1200

1000

800

600

400

200

ATLAS Preliminary

Reconstructed vertices
with more than 2 tracks

-LOIII

3 2

RUN 142165 Gaussian Fit
Mean =-0.217 4/- 0.002 mm
Sigma = 0.234 +/- 0.002 mm

Lo v by

1 2 3 4
X vertex position, mm

0 C
@
S 41000/ Reconstructed vertices
T | with more than 2 tracks
300__ RUN 142165 Gaussian Fit
I Mean = 1.068 +/- 0.003 mm
- Sigma= 0.372 +/- 0.003 mm
600 —
a00— ATLAS Preliminary
200—
P A R AR
-4 -3 -2 -1 0 1 2 3 4

Y vertex position, mm

ID resolution on data

& MC perfect alignment
0.14
C u=0um,c=22um

I
]
el
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S
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>
e
=
~
©

0.12 u=-1pm, 6=38 um
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0.08
0.06
0.04

0.02

January 22, 2010
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o
9

ATLAS Preliminary
Pixel Barrel

Double Gaussian Fit
Width of Core Gaussian

1

0

01 0.2 03 0.4

—] E _I 1T | L L | LI | L | LI | L | L L | TT I. T |. L L | LI I_
- 5 0.10 MC perfect alignment ATLAS Preliminary ]
] E—; | “_:{} “_m'.5=37 pm . SCT Bal’l’el i
7 g — ® Run 141749 Double Gaussian Fit -
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7 0.06— -
— 0.04— -
. 0.021 -

0.5 Uy

0.3 04 05

X résidua;l [mmj - - X résidua;l [mmj
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n®and n

- = — 4+ Data
=350 Fit to data
E - Non diffractive minimum bias MC
—300 X
- @
150 —
100 —
L el e e S o
u 1 I 1 I 1 1 I 1 1 I 1 1 I 1 1 1
0 200 400 &00 300 1000 1200
My, (MeV)
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Using 2 highest energetic
clusters
E_I;_MTnpnCIuster ~ 300MeV

EF" > 1500MeV
Moments cuts

An < 0.6

Track veto

Using GoodRunlList
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Higgs

* Some sensitivity to Higgs at 7 TeV

 With 1 fb1 ATLAS can exclude,but not discover.
— Combination with CMS could get to 5¢

8
8 [ 1fb
c 71— M
§ = (GeV)
*= 6 Systematics in the note
c - 160
=
(7> 1~ ] ettt = it ) B
4t 150
n 180
3
2
= 130
1
: | | | | | | | | | 1 1 , | | | | | | | | 1 | | | | |

N

4 6 8 10 12 14
\'s (TeV)



luminosity [fb™]

S

T T ] -
10 ATLAS Prelimina
E e M=M= 440 GeV::
- =m.= 480 GeV
10"
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K, 2m*n expected performances
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