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Характеристики БАК •1984 : first studies
•1990 : Aachen workshop
•Summer 1992 :Evian workshop
•End 1992:
ATLAS Letter Of Intent
•No very significative
change of detector design since

•1994 The CERN Council approves the
construction of the LHC

•1998 The first prototype magnet with a 15
metre nominal length is tested

•2008 First beam

•2009 First collission

•2010 First result

•2014 Upgrade 1

•2019 Upgrade 2

•………..

≈ half of century project



•What breaks EW symmetry (origin
of mass) ?

• Whether existing indications for
unification and supersymmetry point
to right direction ?

• If indeed the superworld opens up,
is it the dark matter ?

• Whether new exotic phenomena
exist at EW scale, like Hidden
sectors, extradimensions, new
particles, fields and interactions ?

•What is the mechanism of
Baryogenesis
………..



CERN Courier, 1993





Beam energy                                         7       TeV
Dipole field                                          8.4      T
Dipole current                                   11700    A
Instantaneous luminosity  L                1034 cm-2s-1

Integrated luminosity/year              ~ 100     fb-1

Circulating current/beam                    0.53    A
Number of bunches                          2808+2808
Bunch spacing                                       25      ns
Protons per bunch                                1011

R.m.s. beam radius at IP1/5                  16 mm
R.m.s. bunch length                              7.5      cm
Stored beam energy                           360      MJ
Crossing angle                                     300 mrad
Number of events per crossing           ~20
Luminosity lifetime                              10       hours

Design operation

Main parameters of the machine

Tevatron: 396 ns

Tevatron: 36+36

x200 Tevatron





ATLAS
Collaboration

35  Countries
165  Institutions

2000  Scientific Authors total
(1600  with a PhD, for M&O share)

Albany, Alberta, NIKHEF Amsterdam, Ankara, LAPP Annecy, Argonne NL, Arizona, UT Arlington, Athens, NTU Athens, Baku,
IFAE Barcelona, Belgrade, Bergen, Berkeley LBL and UC, HU Berlin, Bern, Birmingham, Bologna, Bonn, Boston, Brandeis,

Bratislava/SAS Kosice, Brookhaven NL, Buenos Aires, Bucharest, Cambridge, Carleton, Casablanca/Rabat, CERN, Chinese Cluster,
Chicago, Clermont-Ferrand, Columbia, NBI Copenhagen, Cosenza, AGH UST Cracow, IFJ PAN Cracow, DESY, Dortmund,

TU Dresden, JINR Dubna, Duke, Frascati, Freiburg, Geneva, Genoa, Giessen, Glasgow, Göttingen, LPSC Grenoble, Technion
Haifa, Hampton, Harvard, Heidelberg, Hiroshima, Hiroshima IT, Indiana, Innsbruck, Iowa SU, Irvine UC, Istanbul Bogazici, KEK,

Kobe, Kyoto, Kyoto UE, Lancaster, UN La Plata, Lecce, Lisbon LIP, Liverpool, Ljubljana, QMW London, RHBNC London,
UC London, Lund, UA Madrid, Mainz, Manchester, Mannheim, CPPM Marseille, Massachusetts, MIT, Melbourne, Michigan, Michigan

SU, Milano, Minsk NAS, Minsk NCPHEP, Montreal, McGill Montreal, FIAN Moscow, ITEP Moscow, MEPhI Moscow,
MSU Moscow, Munich LMU, MPI Munich, Nagasaki IAS, Nagoya, Naples, New Mexico, New York, Nijmegen, BINP Novosibirsk,

Ohio SU, Okayama, Oklahoma, Oklahoma SU, Oregon, LAL Orsay, Osaka, Oslo, Oxford, Paris VI and VII, Pavia, Pennsylvania,
Pisa, Pittsburgh, CAS Prague, CU Prague, TU Prague, IHEP Protvino, Regina, Ritsumeikan, UFRJ Rio de Janeiro, Rome I, Rome
II, Rome III, Rutherford Appleton Laboratory, DAPNIA Saclay, Santa Cruz UC, Sheffield, Shinshu, Siegen, Simon Fraser Burnaby,
SLAC, Southern Methodist Dallas, NPI Petersburg, Stockholm, KTH Stockholm, Stony Brook, Sydney, AS Taipei, Tbilisi, Tel Aviv,

Thessaloniki, Tokyo ICEPP, Tokyo MU, Toronto, TRIUMF, Tsukuba, Tufts, Udine/ICTP, Uppsala, Urbana UI, Valencia,
UBC Vancouver, Victoria, Washington, Weizmann Rehovot, FH Wiener Neustadt, Wisconsin, Wuppertal, Yale, Yerevan



Strategy to prepare the ATLAS detectors for physics

• Strict quality controls during detector construction in order to meet
performance requirements

• 15 year long test beam campaign in order to understand (and calibrate
large parts of the detectors) and validate/tune software tools

• Detailed simulation of realistic detector including misalignments,
material non-uniformities, etc. in order to test and validate calibration/
alignment strategies

• Commissioning of completed detectors in the underground caverns
using cosmic rays and “LHC beams”

• Commissioning and calibration with physics

•Understanding SM backgrounds to New Physics

• Discovery of New Physics …



Commissioning with cosmics in the underground cavern

Started more than three years ago. Very useful to:
� Run an increasingly more complete detector with final trigger, data acquisition and
monitoring systems. Data analyzed with final software
� Shake-down and debug the experiment in its final position → fix problems
� Perform first calibration and alignment studies



The Inner Detector (ID) is organized
into three sub-systems:

Pixels
(0.8 108 channels)

Silicon Tracker (SCT)
(6 106 channels)

Transition Radiation Tracker (TRT)
(4 105 channels)

Inner Detector



Inner Detector - Alignment with tracks

Track residuals close
to perfect geometry

(residual – distance between
the fitted track and the hit in
the layer)



Inner Detector - Results

Bubble chamber like picture in barrel TRT
(cosmic shower)

Probability of high amplitudes
(due to transition radiation).
Good agreement with test beam data.



Liquid Argon Calorimeter
• Electromagnetic (barrel+endcap)
Pb-LAr accordion geometry
• Endcap hadronic Cu-LAr
•Forward  hadronic Cu/W-LAr
•Electronic calibration

Tile Calorimeter (barrel hadronic)
• Iron scintillator tales (3 longitudinal samples)
• Calibration system (Cs source, Laser, charge
injecton)

Calorimetry



Muon signal in
LAR: 250 MeV

Muon energy Loss in Tilecal

Very small # of non-working channels.
During 2008 run one HEC power supply not working.
Very stable pedestals
Enough data was taken to check parameterization.
Timing is already set to within a few ns.

Pulse shape measured with 32 samples Dead channels: < 1.4% to be repaired during
shutdown
Timing has been set for all modules at the level
of a few ns.
Energy response for cosmic MUONs is uniform
across the full calorimeter.
Good position matching is being achieved
between Tile-LAr and ID tracks.

Calorimetry - Status



MUON
Spectrometer

• System composed of:
– Magnets
– Tracking chambers

(MDT and CSC)
– Alignment system

(Barrel and End-Cap)
– Trigger Chambers

(RPC and TGC)



Solenoid (1 coil) 2 T field
Barrel Toroid (8 coils)
0.2-2.5 T field
Two end-cap toroids
(2 x 8 coils) 0.2-3.5 T
Status
Stable continuous operation
at nominal field.
Stress and heat distributions
during fast quench are safe.
Geometrical distortions of
Barrel toroid with field on
as expected.

Magnetic Field
knowledge:

Magnetic field was
measured with probes on
chambers to determined
where the coils are
located to within 1mm.

Magnet system



MDT eff.:
Find segment in 3rd
Station using other 2
99%

CSC  started operation with
initial resolutions at the
mm level

Track residuals in barrel and End-Cap
(red after alignment corrections)
Sigma~135microns, goal 80 microns

Muon tracking chambers



Trigger Chambers

More than 50% of the RPC
towers have been timed-in.
Efficiency of individual layers
and of coincidence is reaching
its expected level.
Good matching between
tracking and trigger chambers
for finding the tracks.

All TGC detectors have been timed-in for collisions.
The efficiency for each individual plane is as
expected for cosmics (not well defined time of
arrival).
Although without final TGC alignment, matching
with MDT tracks is good







Beam splash events have been successfully
recorded by ATLAS



LHC Incident on 19 Sept. 2008
• Most likely, an electrical arc developed, which punctured the He
enclosure
• Large amounts of He gas were released into the insulating vacuum
of the cryostat

LHC repair and restart
• Broken magnets will be replaced or repaired
• Sectors will be equipped with extra pressure relief valves
• The quench protection system will be upgraded everywhere



The plan is:
- Machine ready for start-up operation again in October 2009
- Run the LHC over winter until September 2010
- This first physics run will be at 10 TeV collision energy
- The end of the run, end of summer 2010
- Estimated integrated luminosity: from  ≈100pb-1 to ≈ 500pb-1

-There will be also a first run with heavy ion collisions





First physics data

~100 pb-1 per experiment may be
collected within a month

Channels (examples …) Events to tape for 100 pb-1 Total statistics from
(ATLAS) LEP and Tevatron

W → μ ν ~ 106 ~ 104 ~ 106-7

Z → μ μ ~ 105 ~ 106 ~ 105-6

tt → W b W b → μ ν +X ~ 104 ~ 103-4

QCD jets pT > 1 TeV > 103 ---
gg m = 1 TeV ~ 50 ---



Already with about O(50) pb-1 at 10 TeV enough W, Z and J/psi
events for a quite good detector calibration
Electron scale < 1% in 0.2x0.4 eta-phi bins,
Muon momentum scale and alignment known at the 1% level



The first top quarks in Europe
A top signal can be observed quickly, even with limited detector performance and simple
analysis …. and then used to calibrate the detector and understand physics

stt » 250 pb for tt ® bW bW ® bln bjj

Isolated lepton
pT> 20 GeV

ET
miss > 20 GeV

3 jets pT> 40 GeV

1 jets pT> 20 GeV

NO b-tag !!

Top signal observable in early days with no b-tagging and simple analysis
(~3000 evts for 100 pb-1) ® measure stt to ~20%, mt to <10 GeV with 100 pb-1?
(ultimate LHC precision on mt: ~ 1 GeV)
In addition, excellent sample to:
• commission b-tagging, set jet E-scale using W ® jj peak, …
• understand / constrain theory and MC generators using e.g. pT spectra

ATLAS preliminary

3 jets with largest ∑ pT





• Z' mass peak on top of small
Drell-Yan background
• with 100 pb-1 large enough
signal for discovery up to
m ~ 1.5 TeV in sequential SM
• current Tevatron 95% CL
limit ~ 1 TeV

Z' and W' – candidates for new physics







4-Oct-2008   AZ    ATLAS fest

8% of the ATLAS detector made in Russia




