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Current State of the LHC and ATLAS

* The LHC and 2008 commissioning
* State of the ATLAS experiment
* Current status of the LHC and plans

* What to be watching in the coming months

William Trischuk
University of Toronto
October 30, 2009
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Geneva, CERN and the LHC
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e The largest scientific instrument ever built

e The accelerator is 100 m underground

e The tunnel is 28 km in circumference
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[The Scale of the LHC l
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Twin Aperture 8T Superconducting Magnets

The
15-m long
LHC cryodipole

e 1200 magnets made in 3 European companies

. e Aggressive design for maximum energy in LEP tunnel
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Underground




Dipole interconnection (~¥1200 done over two years)
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Last Magnet Installation (April 2007)

* 15000 km at 2 km/hr!
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Beam 2 Injection Sequence (September 2008)
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Beam 2 Injection Sequence (September 2008)
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Beam 2 Injection Sequence (September 2008)
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Beam 2 Injection Sequence (September 2008)
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Beam 2 Injection Sequence (September 2008)
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Beam 2 Injection Sequence (September 2008)

= IBT-TEST-NB 2

Werws m 2= Mare _
- FASAEY GV T - Fll = 530 NIPROT - 18;/09/08 14- 16-46 5~
115
| Mpan - o e S - 2. 1%8 Dy = 8.7
o4 - ]
-5
T | NigLE . & - B L5 Qiamr - g -
: g 100 204 200 <0 S0
=== = - MI_H‘H - =t
PA5EEY GeVie - Fill # 830 INPROT - 10/ 09 08 14~ 36-44 ﬂﬂ'
10 = -
|l = 0,367  ANS - L.99%  p - 007
LA |
f g i
=
. SULE
: i 150 oG J00 f 0 s
Mandad v

Pirsa: 09100157 Page 17/89



Beam 2 Injection Sequence (September 2008)

YASP DV LHCRING / INJ-TEST-NE / beam 2 EE

YV LACRTEC Iy -TEST-NR e = 2

vV LHECRING I8J-TEST-NB
YV LACRING INJ-TEST-NE
LHACRIBG INJ-TEST-HE
LHACRING INS -TEST-NB

-
)
-

™

Wews mam =5 '."t

BAMLLT GoN /g - SN0 530 PiPROT - L0y 00 08 L4-40- 04 emin

| Wi - o 5 - - L U

} . 'i“v"’“ bl 11} 4 By Arv'ww"*rnr-‘-ﬂ Pedpsdi
i

— - - | ol

Marsadtan

| M o i M S B By = e, B

ll T F“’!‘. ’“ﬂl" "'T‘T"'!‘J'\' lh"’*‘v"-‘n“fr FiY]'lTlf"i wr-h,’x.ru TIPS ua- hu!l E
I .

el

-

Eamitor v

Pirsa: 09100157 Page 18/89



'Beam 2 Injection Sequence (September 2008)

bl

YASP DV LHECRINGC

DV LECRING
DV LECRING

T LHCRING

)V LHCRING
V LECRING

a2
‘-r

e = T - LECRIBG /
] E #Fm iy B
1} T + ESE #enk ¥ Bl

YASP DV LHCRING / INJ-TEST-HE / beam 2

IR ~-TEST-NB baam 2
IHJ -TEST-NB
ISJ-TEST-HE
INJ-TEST-EB
INJ ~-TEST-NB
INJ-TEST-NR
IRI-TEST-UB /[

e INEEYE

| ’ i '
ik Wil % '
"I YNy f-:--"'] 1'1"*") v'!_"f! i ey Y oy I rmTYT 'mm
1.4
'k L - i =t § + Py i L
# ¥
| |
] T2 8281 ! i !
13378 - 3 H
E S 2SR 3 J .. e - g 1 & ¥
T340 it i laulbuibddi 4 '] ’
1131 ;
3 ‘.,:*._,4 !
o 1o - )

Pirsa: 09100157

B .o BE |

I-——-.-r.q_..

‘rt—-#—---p

Page 19/89

G

fi




Beam 2 Injection Sequence (September 2008)
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' Beam 2 Injection Sequence (September 2008)
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Beam on Consecutive Turns (September 2008)
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Beam Capture — RF-off (25 ms ~300 turns)
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First Attempt at Beam Capture — RF-phase 180° off
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Beam Capture —injection phasing
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Beam Capture — Correct Phase (3" shift)
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Status of ATLAS (October 2009)

xercised all possible
werventions on detector =
nd infrastructure |

3 periods of
cosmic ray runs
-Oct-Nov 08
-Jun-Jul 09
-Nov 09
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ATLAS for Scale
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ATLAS for Scale
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ATLAS Maintenance Procedures

» Takes 7-8 weeks to get beneficial access to all detector systems
*» Partially exercised during first half of 2009
oo Antjcipate full overhaul during 2010-11 shutdown Page 3129
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ATLAS Maintenance Procedures
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ATLAS caverns protection campaign
ATLAS cavern protected against accidental He release in the LHC tunnel.

All interfaces between the caverns and the tunnel have been redesigned and sealed

according to the recommendations of the CERN task force on safety of Personnel
in the LHC underground areas, following the 19™ Sept. 2008 accident.

urvey gallery doors and TAS region Survey gallery services
all
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ATLAS Detector Status

Number of Channeis Approximate Operational Fraction

Pixeis 80M
SCT Silicon Strips 6.3M
TRT Transition Radiation Tracker 350 k
LAr EM Calorimeter 170k
Tile calorimeter 8800
Hadronic endcap LAr calorimeter 5600
Forward LAr calorimeter 3500
MDT Muon Drift Tubes 350 k
CSC Cathode Strip Chambers 31k
RPC Barrel Muon Trigger 370 k
TGC Endcap Mucon Trigger 320 k
LVL1 Calo trigger 7160
Notes:

Pirsa: 09100157 MI'IB do not include B‘I& E.E chambers

88.0%
99.3%
98.2%
88.8%
899.5%
99.9%
100%
899.7%
898.4%
>97%
89.8%
89.8%
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ATLAS Run Schedule (next 3 months)

Sep 1 I Ot TR SNorw TR
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LHC in
operation

operation

+ HLT 15.4.0 Final High Level Trigger

No Beam

* 50kHz run with all sub-systems

* High PT muon trigger

* Inclusive barrel / endcap muon trigger
* First beam trigger menu

* Alignment studies (with different B field configs)
* Trigger timing

* Express stream

* Data quality, physics monitoring

* LHC dry run, beam protection

* Stopless recovery & stability

P AIEGEES Management

=

First Beams / Collisions

* Timing with single beam and splashes

* Timing with collisions

* First beam menu

* Phase in of HLT, physics streaming

* Validation of beam protection

* Beam conditions, collision point monitoring
* Luminosity monitoring

* Luminosity scans

* Data quality: physics objects

* Reduce dead time, readout windows
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' ATLAS world-wide computing: ~ 70 sites
 (including CERN Tier0, ten Tier-1s, forty Tier-2 federations)
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4 main operations in the ATLAS Computing Model:

m First-pass reconstruction of detector data at TierO

m Data re-processing at Tier-1s using updated calibrations

m Simulation of Monte Carlo samples at Tier-1s and Tier-2s

m (Distributed) physics analysis at Tier-2s and at more local facilities (Tier-3s)

reconstruction at | .
Tier0 and export ]

reconstruction
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4rrmopumonsnthekmmm
-Fm'm reconstruction of detector data at TierQ

m Data re-processing at Tier-1s using updated calibrations
m Simulation of Monte Carlo samples at Tier-1s and Tier-2s
-(W)ﬂmmﬂmaﬁﬁa&mmmw

acilities (TEI’-SS}

simuiauon

Simulation
at Tier1/2 -
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£ of jobs

= e July 2008 - July 2009 -

Production of MC
samples: >30k jobs/day

| Mixture of cosmics
| and simulated data

. =
ata transfer higher peak rate than nominal (1-2 GB/s at LHC) over 2 weeks
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Detector Commissioning with Cosmic Rays

* Cosmic ray data samples with full experiment in operation
* ~300M events in Sept/Oct 2008
* ~100M events in June/July 2009

* O(300) plots approved for conferences this year
* Plan to publish ~8 papers before the end of the year
* Detector understanding (performance, alignment calibration)

is far better than any previous experiment at this stage
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Cosmic Ray through all of ATLAS (October 2008)
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Muon Trigger Chamber hit rates
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Cosmic Ray in Smallest ATLAS Detector

=y VIIGITAdE
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* Beam Conditions Monitor (1cm?) sits in very forward acceptance




The LHC repairs in detail
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MNew pressure refease pors freed

— Upgrade of magnet protection sysiem

— Cleaming ofvacuurn beam tube

= Dipole and quadrupole magnets replaced and electrical interconnections

Pirsa: 09100157 v Page 58/89
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Repair of Cyrogenic Service Module in Sector 34

Before repair After repair
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Beam Screen/Vacuum Chamber Cleaning

Beam Screen (BS) : The red coloris | . BS with soot contaminati on. The
characteristi c of a clean copper |
surface

BS with some contaminati onby i e S

. super-isolati on (MU multi layer = °
insulati on) thickness of the soot, from grey to
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Enhanced LHC machine Quench Protection

* To protect against incidents like the one that happened in 2008
* Implement new current monitoring circuitry
* Careful inspection of all inter-magnet splices (80K, 300K)

* Quench Protection system allows
* Monitoring of joint resistance (nQ2) at operating temperature
* Automated monitoring of bus-bars when magnets warm

* Also added 30 mm diameter relief valves to magnet cryostats
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