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Beam history from ATLAS perspective

57 —

E 6 ; ATLAS MBTS A/C-side Coincidence Trigger ]
Friday, November 20: “g 5: = Recorded during Stable Beams
~ 20:53h: beam-1 threading -6 beam splashes to ATLAS % 4; — ]
~ 22:30h: beam-2 threading - 7 beam splashes to ATLAS g 35_

2 2F —
Saturday, 21 November: £ —
~ 1h: beam-2 splashes to ATLAS - 27 events (side C) 05‘ o _H__IZLQ | 1

6 8 10 12 14 16
~ 4h: beam-1 splashes to ATLAS - 26 events (side A) 2 4 Day in De?:ember

Monday 23 November:

Wendsday 16 December:

~ 6:30: last series of splashes to ATLAS—> 25 events (side C) g 23: ATLAS MBTS A/G-sido Goinsidence Triggor
~ 13:30: two beams injected for collisions at IP1 and IP5 f 8=
£ 16-
-~ 14:22: ﬁrSt ATLAS CO[liSiOﬂ event Seen 900 GeV E 142_ = Recorded during Stable Beams
o 12—
Tuesday 8 December: é o~ [ ]
~19:00 collision 2.36 TeV = 8;:

LHC stopped. No beam before middle of February 2010 SR
Day in December
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1st Beam Splash
from Beam-2

Avalanche of scattered particles
from beam-on-collimator hits

Detectors fully lit, typically
» 300,000 SCT hits

» 350,000 TRT hits
(~all passing high-threshold)

» 3000 TeVcalo energy sum
* 490,000 MDT hits

» 320,000 RPC hits

* 65,000 TGC hits

_,.\}ZPF UNXFJ\UT

2009-11-20, 23:32 CET
Run 140370, Event 2666
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Monday 23 November: first collisions at \'s = 900 GeV !
- ATLAS records ~ 200 events (first one observed at 14:22)

Candidate
Collision Event

13 EXPERIMENT

2009-11-23, 14:22 CET
Run 140541, Event 171897

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




Average data-taking efficiency: ~ 90%

x10
% 900 ATLAS Collision Candidates  —
D 800 MBTS A/C-side Coincidence Trigger
© 700 —
@ —
O ~nnl
Recorded data samples Number of Integrated luminosity
events (< 30% uncertainty)
Total ~ 920k ~20 pub'l
With stable beams (> tracker fully on) ~ 540k ~12 ub'l
At Vs=2.36 TeV (flat top) ~ 34k =1 pbl
e LUU:_
100F- ——]
0:||||||||- A TR RS SN RN S B R
2 4 8 10 12 14 16

Day in December

Max peak luminosity seen by ATLAS : ~ 7 x 102 cm2 st
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Detector fully operational

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 Trieger
TGC Endcap Muon Trigger
VLI Calo trigger

B Pixels and Silicon strips (SCT) at nominal voltage only with stable beams
B Solenoid and/or toroids off in some periods
B Muon forward chambers (CSC) running in separate partition for rate tests
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TRT timing to identify collision events

TRT end-cap boards T, were adjusted better than 2 ns

Beam 2 splash event Beam collision event Beam 1 splash event

e F W Runt40541 7 E 3 - ' = ] %

E e . un 1 1 = E i y ’ . = o )
2 b |- Event 134075 _ . E = Bun 140841 - ] 5 :
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= 1= = = - =
a F 3 = — =
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E = e N —
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TRT residual

(The residual distribution obtained with
combined TRT only tracks (p>1 GeV) for

caps (bottom left and right).

~

the TRT Barrel (top right) and for TRT end-

J
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e/n identification in TRT detector

_-é‘ ST ) TTE J I al el T Tl L TR ] / \
500 ATLAS preliminary S - :
g ﬂ.ﬁ-g 1 | The probability of a TRT High Threshold (HT)
a 0zp Electron candidates Hi 7 | hit as a function of the Lorentz Factor y for the
5 r Generic tracks '&‘ . . . .
£ 915 < Electrons (MC) , 1 | TRT end-caps as measured in LHC collision
ol B : ]
= - Generic tracks (MC) %f ] events.
< 010 -
£ - ] \_ J
0.05 _qq.q.q,a_';-%-fb-i-[ii?-% --------- - -
- TRT endcap ]
Lol Ll Lo Lol ]
° 10 102 y-factor 10° 10* %‘0_16} =
1 . 10 1 10 g 0-14:_ . Negative cosmic muons _:
Pion momentum (GeV) Electron momentum (GeV) g_ o + Positive cosmic muons ]
5 0.12F =
-8 - Negative muon fit 1
@ 0.1:* E
_EI 008:_ Combined testbeam (barrel) _:
/ » o \ 5 .
The onset of the Transition radiation is T 0.06 E
measured for the first time using data 0.041 ATLAS prefiminary ]
with electron candidates from photon 0.02( Barrel TRT 1
conversions. It shows that the TRT has P

10
Lorentz gamma factor

an excellent starting point to study and
optimize its  particle identification

\properties. /
:




CATLAS

A EXPERIMENT

2009-12-06, 08:25 CET
Run 141749, Event 133538

\

Collision Event with 2 Muon Candidates

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




& A di-jet candidate |

Two jets back-to-back in ¢, both with
(uncalibrated) E; ~ 10 GeV,

n of —1.3 and -2.5,

~ no missing E;

Triggered by MBTS A/B in time, several hits
Also triggered by L1Calo EM3

Average trailing edge time [ns]
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6E (GeV)

Run 140541, eve{lt 416712 ATLAS preliminary

b4 ++¢+’H!-+ H#H ﬁ‘{ #

,. -""Verify that TRT timiriij*- =
consistent with collision

1000 2000 3000
z [mm]




0 SR - A — _+ p; (track) > 100 MeV
Ks T, A —pr, A— p7 MC signal and background normalized independently

Minimum Bias Stream, Data 2009 §/s=900 GeV) Minimum Bias Stream, Data 2009 §/5=800 GeV)
T T

> 6000 - I | T T 7T | T T 7T | T 17T | T T 7T | T T T | T T 7T | T T |_— > 1 800 C | T T T | T T T | T T | T T T | T T T | T T T _|
[ L ATLAS Preliminary Both tracks: p_ > 100 MeV, Si hits >6 ) - ATLAS Preliminary Both tracks: p_> 100 MeV, Sihits > 6 ]
= o Kg Invariant Mass cos(8) > 0.8, flight distance > 0.2 mm ] = 1600 A Invariant Mass cos(8) > 0.8, flight distance > 0.2 mm ]
N 5000F - 14000 =
@ - :|. ggta ati = @ C — Gauss (+poly) fit ® Data ]
S 4000F muation = 21200 = 111604041 (stay ey — Simulation -
c - — Gauss (+poly) fit . c T o= 3.2+0.1 (stat) MeV -
w C o= 49;5 E O.ﬁr)(stat} MeV ] L 1000 - PDG (2009) m =1115.683+ 0.006 MeV =
3000~ 6= 82%01(stat)MeV 800F- =
C PDG (2009) m,, = 497.614 + 0.024 MeV n E E
2000 ] - 600E- A
- ] 400~ -
100 —] R I |
= . 2001 =
111 | 1111 | 1111 | 111 1 | 11 1 | 1111 | 1111 | 1111 : 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 :
4?00 450 500 550 600 650 700 750 800 0 1100 1120 1140 1160 1180 1200
m;, . [MeV] my, - [MeV]
> 1600 Milnir'r;umI Biilas Sllrelam,I Déllla ,I?Oﬂlg {\:I'E=?OGI Gel\.n") — . Entries
© [ ATLAS Preliminary Both tracks: p_> 100 MoV, Sihits >6 S ATLAS Preliminary ':fhme”kt?’of 1':(')‘;} S 180
E 1400:_ A Invariant Mass c0s(0)> 0.8, flght distance > 0.2 mm — 8 0.25 cc?;(at)ricoz,?ﬁgm distonce 202 160
‘é 1200;—_ Gauss (+poly) fit ® Data —; - 140
S 10000 1 = 11159 0.1 (stat) MeV 1 Simulation e —120
c T o= 2.8%0.1 (stat) MeV ]
Ll 8003— PDG (2009) m_=1115.683 % 0.006 MeV _f 015 —100
C 7 —80
600— —
- . 60
200~ | — ' 20
L = 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 ]
0 1080 1100 1120 1140 1160 1180 1200 1 -08 -06 04 -02 0 02 04 06 08 1 0
m; - [MeV] (P - PP +P)
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y—>e*e” conversion

p+(e*) = 1.75 GeV, 11 TRT high-threshold hits

ATLAS preliminary

Data conversion candidate
MC conversion candidate

. MC truth conversion
MC truth Dalitz decay

Pixel layer 1
Pixel layer 3
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Beam pipe

—+—"SCT layer 1
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Topoclusters in collision events

Good agreement between data and
Monte-Carlo

(Total transverse energy with
topoclusters cells: Poor agreement of XE;
with simulation, due to MC tuning / trigger

\_bias ?

~

v,

009 BEAM
R R N

X V5=900 GeV

* Data
H

i
f
bt

— MC MinBias

v o b L
70 80 90
SUMET (GeV)
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2000 4000

‘JE: 900 GeV

T T T T T T T T

Data (Run 141707)

minimum bias MC (Pythia)

I R Lo rnl

IIII|_|,|_|J IIIIL|_|,|J

6000 8000 10000

Et, . (MeV) on EM Scale

E. distribution as a function of 7.
Structure of the calorimeter visible

\s = 900 GeV
e Data (Run 141707)

2 -

——— minimum bias MC (Pythia)

0
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n0 Signal

H E. (yy) > 900 MeV

H 2 photon candidates with E; (y) > 300 MeV

B Shower shapes compatible with photons
B No corrections for upstream material

= ST F L7 [ EF T d [ PIAG [P AW AT OR[F GO0 ] ET7 g
g 6000 - ) ATLAS preliminary -
e S A TP S
— 5000 ' -
(72} — _
(0] L <l
£ 4000 -
C | =
H - i
3000 —
2000 =
- ——+4—— Data .
1000 M Fit to data T
| ——e—— Non diffractive minimum bias MC E
1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 ]

O0 100 200 300 400 500 600 700

Uncorrected m,, (MeV)

1
2 25 3
A Pseudorapidity

Note: soft photons are
challenging because of
material in front of

EM calorimeter
(cryostat, coil):

~ 2.5 X, atn=0

Data and MC normalised
to the same area
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Jets

_ 3 ET (GeV) 6 ET (GeV)

Vs=2.36 TeV

Vs=2.36 TeV
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Jets

Uncalibrated EM scale Monte Carlo normalized to number of events in data
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Missing E; resolution

B Sensitive to calorimeter performance (noise, coherent noise, dead cells, mis-calibrations,
cracks, etc.) and backgrounds from cosmics, beams, ...

TN 5 |1 1 1 1 I 1 I 1 1 I 1 1 1 1 1 1 T

% = ' ' ' " | —=— Data: it 0.38\T E,
G 455 DataVs=900 GeV —— MC_minbias: fit L37\ZE,

S 4 ;_ Data\/s=2.36 TeV —e— Data: fit 0.37\= E;
B _g 3.5 Non-diffractive MC MinBias\'s=900 GeV —
s %) - -
g () — -
Wz O E
i > — ]
> 2.5F -
LLI i -
= 25 E
2 1.5F =
L = -
= HpE =
0.5 ATLAS Preliminary
O | 1 1 1 I 1 1 1 1 I 1 1 1 1 I | 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 | 1 | L

0 10 20 30 40 50 60 70

S E, (GeV)
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ATLAS Preliminary

— Non diffractive minimum bias MC
—&— Data

Normalized to Uni

-y
o
)
T IIIIIII|
v o
1
[ —
1
———

Photon candidate: shower shay More comparisons data — simulation:
in the EM calorimeter

fundamental milestone for undertaking
ot solid physics measurements !

Ll

Electron candidates: transition

——
'
1 IIIIIII|

radiation signal in TRT

0.6_ Non diffractive minimum bias MC ]
10_35_ _rIJ_LI[ _E E .hadrons :
E E 0.5:_ .electrons from conversions —:
:H 1 E —+—Da|a E
O 0T 0z 03 04 05 06 07 08 09 0'4:_ B
Shower width (strip unit) 0.3 -
E(calorimet Monte Carlo and data R
Isolated hadrons : (calorimeter) normalized to same area ]
= p(tracker) s ]
N [ Beam 2009 \s=900GeV fmj S :
© 13 j
€ 15 ATLAS Preliminary = 13
2 - . "rf—’b“l‘ = 00 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
I In| <0.8, 0.5 < p; <10 GeV Fraction of high threshold hits
0= Cluster energy at EM scale
JoL- —— Data o : :
—Mc MinBias 1 || Good agreement in the (challenging) low-E
i _ || region indicates good description of material
- 1 || and shower physics in G4 simulation
I T PO T Y CIRRS (thanks also to years of test-beam ...)
-05 0 0.5 1 15 2 25
E(dR<0.1)/p
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Worldwide data distribution and analysis

MB/s F Total data throughput through the Grid (TierO, Tier-1s, Tier-2s)

per day
1000

Cosmics

Throug

250

A

Nov. Dec.
) . )
. CA . . @ @ @, @, @ E
=

Distinct physicists using the Grid per day

-

250
200

ADN

150

N
W

100 N ‘/
2NN

\%4

/

q

19-Nov-2005
21-Nov-2005
23-Nov-2005
25-Nov-2005
27-Nov-2005
29-Nov-2005

4o
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1-Dec-2005
3-Dec-2005
5-Dec-2005 |
7-Dec-2005
9-Dec-2005 |

11-Dec-2005 |

13-Dec-2005 |

= Djstinct Usrs

__

05 07 09 11

O TRIUMF

|

Many more people doing
analysis locally after copying

samples from the Grid

A
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ATLAS cavern, October 2005
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Hector Berlioz, “Les Troyens”, opera in five acts
Valencia, Palau de les Arts Reina Sofia, 31 October -12 November 2009




