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The CERN accelerator complex
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MAT'HUTDbI LHC

1. OCHOBHBIM 3JIEMEHTOM KOJLJIAMepa NPeACTABJIABIIMM B
Ipoiecce CO3AAHUA CEPbE3HYI0 TEXHOJOTHYECKYI0 NMP0o0JeMy
SIBJISIIOTCSI CBEPXIIPOBOASIIUE TUNOJbHbIE MATHUTHI, padoTaromme
npu temmneparype ;kuakoro rejausa 1.9 K. Jlinuna okpyxunoctu LHC
cocraBJjser 27 KM.

2. MarauThl HMEIOT JBe alepTypPhl AJA NYYKOB ABUKYIIMXCSH
HABCTpe4y APYr ApPYry.

3. Jauna qpunois 14,3 m. Ctoumocts ~ (0,5 muH. mB. ¢pp. Bec oaHoro
ANIO0JIA 0K0J10 35 ToHH. Becero neodxoaumo obL10 1232 aumoJid.

4. Ilpu 3Heprun nyuyka 7 ThB 3TH MarHuThI J0JIKHBI CO31aBATh
moJjie 0k0J10 8,4 Tecia npu Toke 11,800 A.

5. liisa GpOKYCHPOBKH NYYKAa UCIOJb3yeTcsa 0K010 390 kBaapynmoJien.
6. KoJb110 KoJL1aliIepa pa3aesieHO HA 8 He3AaBUCHUMBIX CEKTOPOB.
7. 3anacennasi 3Heprusa 1.29 I'/I:x Ha cexkTop nim 11 I'/I’k HA KOJIBIO



Cxema qunoJasa LHC
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23 November 2009 startup of LHC
LHC running 2009 - 2010
Energy Steps in p-p collisions

* 900 GeV collision energy (450+450 GeV);
e 2,36 TeV collision energy (1,18+1,18 GeV);
e 7 TeV collision energy (3,5 +3,5 TeV)

Energy Steps in Pb-Pb collisions
e 2,76 TeV collision energy



LHC detectors



p+p @ 14 TeV
Pb+Pb @ 5.5A TeV

\ (ABSORBER ) .
T (TRACKING

\ CHAMBERS /
. p
ZDC (MUON')
-Cnsmhm i) AFuTeR )
" /

( TRIGGER )

\CHAMBERS/

(¢

G
#



What Physics Questions might be
answered at LHC

e ALICE: « ATLAS, CMS, LHCb:
— Chiral Symmetry — Higss mechanism,;
breaking; — Supersymmetry;

— Origin of mass of _ CP violation:
hadrons;

— Deconfinement;
— Hadronization:



Integrated luminosity in 2010 year for:

p-p at (s)¥2 =7 TeV Pb-Pb at (s,)"/* =2.76 TeV

LHC 2010 RUN (3.5 TeV/beam)

3 ' 9 PRELIMINARY (+10% scale)
2 & ' PRELIMINARY (+10% scale) A ]
> | 2 o . |
@ o ~ ~O- ATLAS =
2 -1 £ : -
g 10 £ -3~ ALICE |
E E 8
E = h M
g 10" g2 | =
g S 6
2 g
€ ip? E
8 : & 4
2 ATLAS | -
| . 2 |
3 10 ~&3--ALICE* 3 L e

2 /'~ CMS/TOTEM '

10 g : ofpe LHCb 0 Lol
100 125 150 175 200 225 Sl eln S Wb S en
— day of year 2010
* ALIGE : low pile-up since D1.07.2010 day of year 2010
p-pat7 TeV: 1.04 - 31.10, 7x10® minimum bias events.

Pb-Pb at 2.76 TeV: 8.11-6.12, 3x10’ minimum bias events.



Size: 16 x 26 meters
Weight: 10,000 tons
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Largest dipole magnet (850 ton, 9x7x4.5 M) and particle detectors




Display of high multiplicity
events

in p-p at7 TeV in Pb-Pb at 2.76 ATeV
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Dimuon Spectrometer
First J/¥ candidate (M~ 2.88 + 0.15 GeV/c2)




Charged particles density for Pb-

Pb at 2.76 TeV
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Two-pions Bose-Einstein Correlation results.
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ATLAS detector
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Diameter 25m
Barrel toroid length 26 m
End-cap end-wall chamber span 46 m
Overall weight 7000 Tons






JINR contribution to ATLAS

1. Transition Radiation Tracker (34 straw
wheels; 3072 ch.each)

2. Liq. Ar End-cap Hadron Calorimeter
(40%)

3. Hadron Tile Calorimeter

4. Muon Chambers
5. Temperature and radiation tests at IBR-2



Transition Radiation
Tracker based on straw
tubes assembly

Barrel Tile Calorimeter:
LgAr Hadronic End-Cap Cal.
Muon Chambers




Selected ATLAS results

¢(1020) invariant mass: ¢(1020) - K K
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strangeness enhancement was proposed long ago as a signature of the phase
transition to a deconfined plasma of gquarks and gluons, the ¢ meson is a key
experimental probe in this context due to its 55 valence guark content.

among light vector mesons, the ¢ meson is considered an excellent candidate for
the study of medium modification effects due to its narrow width

the fitted position of the ¢( 1020} maes peak iz found to be in excellent agreement
with PDZ value

ATLAS is sensitive to ¢(1020} in kinematic range: 5/ < 1.5 and
0.5 < pr< 1.2 CeV

preliminary production cross section o{pp — ¢X| = [0.92 + 0.01(stat}|mb
the analysis of systematic uncertainties is still in progress

Exotic barion state: ©' — p + K3
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SILICON TRACKER
Pixels (100 x 150 um’)
CMS DEtECtor ~im'  ~66M channgs

Microstrips (60-180um)
-200m* ~9.6M channels

CRYSTAL ELECTROMAGNETI
CALORIMETER (ECAL)
~Tek scintifating PbWO, crysials

_F"'r'.:'f 4 Ii I'.'. .r”- |:' jl'\l
Silicon sirips
~16m* ~137k channels

~13000 tonnas
NUPERCONDIUCTING
SNOLENGID
Niobiurm-titanium coil
carrying ~18000 A FORWARD
CALORIMETER
Stel + quariz fibres
, HADRON CALORIMETER (HCAL) SN
Total wenght : 14000 tonnes Brass + plastic scintillator MUON CHAMBERS
Overall diameter : 15.0 m ~Tk channels Barel: 250 Drift Tube & 480 Resistive Plale Chambers
Overall length 1287 m Endcaps: 473 Cathode Strip & 432 Resistive Plate Chambers

Magnetic field 1 38T




JINR contribution to CMS

1. End-cap Hadron Calorimeter
2. Muon system (ME1)

3. Preshower (participation)



JINR Participation in CMS Construction

RDMS bears CMS JINR
e Compact Solenoidal Detector for LHC Participates
Responsibility
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CMS selected results

Excellent performance

of the CMS detector
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New effects observed:

- Ridge effect in pp-
collisions;

e Direct observation of
jet quenching in Pb-Pb
collisions;



Prospects for LHC running

*3,5 TeV p-p running in 2011;

* steady increase of the luminosity;

e 2,76 TeV short p-p run in 2011;

¢ 2.76 TeV Pb-Pb run in 2011;

e p-p running at higher energy in 2012;
e shutdown for 15 — 19 months;

e further running until 2030
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