Hetexktop ATLAS

Hukonav 3umMuH

Start-up of the Large Hadron Collider (LHC), one of the largest and truly global
scientific projects ever, is the most exciting turning point in particle physics.
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O yem ...

HeTexkTop - eMKoe coBo.

Knaccupukaumm mHoro.

TTpuHUMNBI perucTpaumu,

TUNBLI KOHCTPYKLUUW.

KomnnekceI agetektopos - [eTeKTop.

H.3umuH Hoabpb 2011 LLIkona ansa yuntenen



bnaroaapHocTu...

Christian Goram (CERN, PH)

Olav Ullaland (CERN, LHCb)

Werner Riegler (CERN, ALICE)

Peter Jenni (CERN, ATLAS)

Herman ten Kate (CERN, ATLAS)

Daniel Froidevaux (CERN, ATLAS)
AnekcaHap Yennakos (ONEN, ATLAS)
AHapen onyTteuH (Imperial College, ITEPh, CERN, LHCb)
Bnaaumup KapxasuH (OGN, CMS)
AnexkcaHap BogonbaHos (ONSN, ALICE)
Bnaaumup Perxos (CERN,OULN, CMS)

H.3umuH Hoabpb 2011 LLIkona ansa yuntenen



BeepneHue

["nagHag uenb PU3NKU BLICOKUX SHEpPrUm -
U3yyeHmne «KPYHAAMEHTANbHBbIX» UMU «351eMeHTapHbIX»
YyacTul U X B3aUMOAENCTBUN.

Y10 Anga aTOoro Hapo?

Teopua (CM, SUSY ..) unu naea dukc

Yckoputenu (LEP, Tevatron, LHC, ...)

Oetexktopbl (OrpomHbIE KOMMIEKCHL...)
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BeeneHue

Standard model Ctonn I:Martepus

It is a theory that explains all the hundreds of
particles and complex interactions with only
6 quarks and 6 leptons.

Most quarks and all charged

A NN
= ' U] C l f leptons very deeply
é . Bl scrutinized
=8 J] s] b
SO Bl Bl S Neutrinos not really testable
& ‘ Ve at hadron colliders
.9 e—Nowmo Neutrino t-Net. - Neutring
Name
=1 em e Up to now some thousand Top

I 11 III quarks observed...
The Generations of Matter -
Many open issues yetl!
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BeeaeHue
tandard model Ctonn II: Cuner

All interactions very precisely
determined:

H.3umuH Hoabpb 2011

Olem = 1/137.03599976(50)
Gu=1.16639(1) - 10-5 GeV-2

Mz =91.1882(22) GeV




BeepneHue
(From Wikipedia)

All known particles can be

constructed in such a manner.
Colours for quarks Il QCD

Green

Green

Antibaryon
Antiblue
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BeeneHue

Cronn ITT: Higgs

=> Non renormalisable theory!
Standard Model way out: Four Higgs fields
-Three give mass to W/Z

Boson masses and fermion masses break gauge symmeftries

-One is physical with well defined properties (except mass)

Leptons Quarks
€ u T uct
Y .W.Z 9
Photon ww 2" Gluons

H
‘ Higgs Boson | The only missing piece of the SM
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http://en.wikipedia.org/wiki/File:Elementary_particle_interactions.svg

BeeaeHue
Cynepcummempusn (SUSY)

(Julius Wess and Bruno Zumino, 1974)

Establishes a symmetry between fermions (matter)
and bosons (forces):

- Each particle p with spin s has a SUSY partner p
with spins -1/2

~

- Examples q(s=1/2) 2 q(s=0) squark

s=1) -2 g(s=1/2) gluino
Our known word( ) Magy ea/nzewgworld?

Standard-Teilchen SUSY-Teilchen
A ~
U C . | e
s A ! 4
4 P, Higgs C = (', \g/) Higgsino
~ ~ ~ ~
Yoy Yt ) (&
~ ~ ~ ~
e LT \ W

F

Quarks 0 Leptonen o Kraftteilchen Squarks Sleptonen () SUSY-Kraftteilchen

LHC Dream-Reality-Vision

H.3umunH Hosbpb 2011 LLIkona gna yuntenen

Particles 9

0435\5

\

€ Supersymmetric
‘shadow” particlﬂ

Motivation:

- Unification
(fermions-bosons,
matter-forces)

- Solves some deep
problems of the

Standard Model
10



BeepneHue

UTO MbI MeHblUe 3Haem MnoKa...

Universe is dominated by "unknown" dark matter/energy.
Constituents of dark matter are new particles? Can be detected?

-YepHaa maTepuia
-CynepcummeTtpus

-Extra dimensions
of space

-YHUMpUKauma cun

- HoBbIe cunebl

Predictions from String theory:
Every particle should have a massive "shadow” super-partner.

This new symmetry between particles of matter and carriers-
of-force is called supersymmetry.

One of these might be a dark matter particle.

Grand Unified Theory.

There is some evidence that electromagnetic,
week, and strong forces (interactions) merge
into one unified force. New force? W', Z'.

Will explore the tiny difference that exist between matter and antimatter

- AHTUMATepus

H.3umuH Hoabpb 2011

LLIkona gns yuntenen
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BeeneHue

o LHC  ~Vs=14TeV L=10%cm?%s™ rate
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particle mass (GeV)

LLIkona gns yuntenen
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«XopoLo N3yyeHHble
npoueccbliy,

HeT HeobxoaAMMoOCTH
perncrpupoBaTtb Bce
COObITUA...

®dusuka LEP - bonbworo
3NIeKTPOH-MO3UTPOHHOro
Konnanaepa

«HoBas ®u3uka»

9TO Mbl XOTUM
BblAeNnuUTb U 3anucaTb
Ans aanbHeuwero
aHanusa...
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BeepneHue

Oblue 3ameduaHus...

Mb1 He 6yaem paccmaTpuBaTth BCe U3BECTHBIE YAaCTULIBL...

CKOHLEHTpUpYyemcsa TONbKO HA YactTmuax ¢ AOCTATOYMHO
60MbWUM BpeMeHeM XU3HU, NO3BONSHOLLUM UX
3aperucTpupoBaTtb

vV, e 1, K, p,n

HacTuua, YTo 6bI 6bITb 30perUcTpUpOBAHHON, AOMXKHA
UCNLITATb KaKOe-TO B3aumoaeuncteme c [letektopom

Ecnu nocne 3TOro, Yactmnua He CUJ1IbHO MeH4eT CBoOU

CBOlZCTBCl, B3aUMOAECTBUE [ONKHO bbITb
SNEKTPOMATHUTHLIM

H.3umuH Hoabpb 2011 LLIkona ans yumtenen
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B3aumopencteue yactuy ¢ BELLEeCTBOM

Yro cllydaeTcqa € Hactuuamum, Nnpoxoadalmmum Yepes BeLecTso -
B 3aBUCUMOCTU OT TUNA YACTULLI OHA TeM UMK UHBIM cnocobom

B3AUMOJENCTBYeT C aTOMAMU BellecTBa (3Apa, 3N1eKTPOHSI...)

3apsxeHHbIe YacTULbI

WCMbITLIBAIOT: TepsaroT 3Hepruto:
Ynpyroe paccesHue NoHusaums v Bo3byxaeHue
MHorokpaTHoe paccesHue TopmosHoe usnyveHue

YepeHKkoBCKOe U3nyyeHue
TTepexoanHoe usnyyeHue

®OTOHbI: ®oTO-3¢ppekT, KomnTOHOBCKOE paccesHue,
PoxaeHwe napbl 3MeKTPOH-MO3UTPOH

A.D.pOHbI! Heynpyrue aaepHble Nnpouecchl, HeTpOHbI
MHFOOHBI: MoHu3auMOHHLIE noTepu, cnaboe B3aMMOACICTBUE
Kackapbr

[nsa sanetpoHos u poToHOB [nsa aapoHos
SI1eKTPO-MarHUTHbIE IUBHU ALOPOHHbIE NUBHU

H.3umuH Hoabpb 2011 LLIkona ans yumtenen
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5 v 3apsxeHHbIe YacTULbl
3aummoaeuncTteme 4Yactul C sellleCTeOM

U POTOHbI
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B3aumopencteme YacTul C BeleCTBOM AAPOH bl

SnepHbre B3aUMOAEUCTBUSA

B3aumoaeucteue aApOHOB BbICOKUX 3Heprvn>i C BeleCTBOM NponucxoamuT B OCHOBHOM NnocCpeacTesom

Heynpyrux aAepHbIX NpoLeccos. -
A
7, p, K
\C\\

TTpoucxoaut Bo3byxaeHUe M.pasac.:m apep f_ﬂ*n MHOKECTBEHHOCTH o In(E)
— SlpepHble pparmeHThl (radioactive) R A
+ poXAeHue BTOPUYHBIX 4acTuLl. 15 p, ~ 0.35 GeV/c
. <

HauyuHas ¢ aHepruu (>1 GeV) ceuveHue cnabo 3aBUCUT OT 3HEPrum U oT TUNa
HaneTarolen yactmusl (w, p, n, K...).

Mo aHanormm c XO BBOAUTCA a4POHHAA AJ/IMHA NornoweHumA

1
/8 o A* because o ~ oA’

N AGinel

M AagepHada a1nHa B3aMMOﬂ,el‘/JICTBMFI

A
/1| =
N ACtotal
H.3umuH Hoabpb 2011 LLIkona ans yumtenen 17
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B3saumopencteme yactul € BeleCTBOM AﬂpOHHbIe JIMBHU

KO

L
BosneyeHbr pasHoobpasHbie
npoLeccsl. ' |

K e

HamHoro 6onee cnoxHas kapTuHa (L= =
MO CPABHEHWUHO C g VA
3NeKTPOMArHUTHBIMU KACKAAAMM. ——" )

(Grupen)

ALPOHHBIN NIUBEHb BKNHOYAeT 2 KOMMOHEHTHI:

QApPOHHYHO + 3S1eKTPOMATHUTHYIO

‘ l

3apsKeHHbIe aapoHbI  p,mt,KE HeliTpanbHbie nuoHsr T0— 2y

SnepHbIe PparmMeHThI ...
{ OT7 pa3eana aaep (3Heprusa ceasm) n(yz'o)z In E(GeV)—-4.6

HeUTPOHLI, HEUTPUHO, MATKUE Y, MFOOHBIL

P P Y TTpumep E = 100 GeV: n(x) ~ 18

—> 3J1eKTPOMArHUTHbIE KaCKaAabl

HeBMAUMAsA 3Heprus — bonblume PryKTyauum — sHepretTuyeckoe paspelueHue

H.3umuH Hoabpb 2011 LLIkona ansa yuntenen
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HetekTopbI

Detector Simulation

Electric Fields in a Micromega Detector

H.3umuH Hoabpb 2011

Very accurate simulations

of particle detectors are
possible due to availability of
Finite Element simulation
programs and computing power.

Follow every single electron by
applying first principle laws of
physics.

For Gaseous Detectors:
GARFIELD by R. Veenhof

Electric Fields in a Micromega Detector

Mesh: -425 V

55-60 kV/em

60-100 kV/cm

LLIkona ansa yuntenen
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Hetektopbr Ha LHC

g

ron Collider
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Hetextopbr Ha LHC

OCHOBHbIE NPUHLMMBI BbI6OpaA KOHCTpYKUMU [leTekTopa:

KoHuenTt [JeTekTopa 3aBUCUT OT TOrO, YTO U3yuaTb

* NlonxHbI 6b1Tb cUrHaTYphI U3 Teopumn (Higgs, Sparticles, etc ...)
* Kak usmepatsb (pasnuyHag skcnepumeHTanbHas TexXHUKa)

CunbHOEe MarHuTHoe none

[‘epemMeTUUHOCTb, Ho nerkuii AocTyn nocre OTKPLITUA
AeTeKTopa

MoaynbHoOCTb

Hago nomHUTB

CTOUMOCTb YCTAHOBKM YBENTUYMBALTCS NPOMOPLIUOHANBHO ~0bbemy
Kak MOXHO meHblue maTepuana nepej Kannopumerpamm
Kak MOXHO 60nblue maTepuana rnepes MHOOHHBIM CMeKTPOMeTpOM

H.3umuH Hoabpb 2011 LLIkona ans yumtenen 21



BGPSI)KCHHGSI YyactTuua 8 MArHUTHOM
none

=N
N

3-3

H.3umuH Hoabpb 2011 LLIkona ansa yuntenen 22



Hetextopsr Ha LHC

XapakTepHbIe TpeboBaHUS

Letextop gonxeH otpaboratb 10 net unu 6onblue
PapuaumoHHoe paspylueHre maTepuanos U 3N1eKTPOHUKU
Bo3spevicTBUe Ha BCHO 3KCNepuMeHTanbHyHo 30Hy (neutrons): NEW!

NonxeH 6bITb MaAKCUMANbHO BbICTPOAEUCTBYHOLLUUM
25 ns - BpeMa mexay CTONIKHoBeHUamu 6aHyein: NEW!

LonxeH umeTb XOpoLlyHo rpaHyapHOCTb
Heobxo0aMmo MUHUMU3UPOBATL 3pekT HanoxeHus: NEW!

[lonxeH UHAEHTUMULIMPOBATb OYeHb peaKkue cobbITUS
NpeHTupuKauma nenToHoB No OTHOWEHUIO K OFPOMHOMY
KXO ooHy, Tak Kak e/ jet oTHoweHue Ha LHC ~ 1072,
T.e. ~ 100 xyxe, yem Ha Tevatron
CeveHue CUTHAINA ~ 10'* ot nonHoro ceyeHus: NEW!
On-line pexekuua gonxHa 661Tb ~ 107: NEW!
XpaHeHue aaHHbIX ~ 10° cobbrTuii 1 Mb-Horo pasmepa B roa: NEW!

H.3umuH Hoabpb 2011 LLIkona gna yuntenemn



HetexTopbl Ha LHC

Muon chambers v

Hadronic calorimeter

Electromaqgnetic
calorimeter r—

Inner detecto!r

H.3umuH Hoabpb 2011

LLIkona ansa yuntenen
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Hetextopsr Ha LHC

CMS Detector

CALORIMETERS

ECAL HCAL
76k scintillating”” Plastic scintillator/brass

PbWO4 crystals sandwich

Superconducting Coil, 4 Tesla

Steel YOKE

Level-1 Trigger Output
+ Today: 50 kHz
(eventually100 kHz)

+ Directly feeds Higher
TRACKER Level Trigger CPU farm
Pixels

Silicon Microstrips
210 m? of silicon sensors

9.6M (Str) & 66M (Pix) channels
MUON

ENDCAPS

Cathode Strip Chambers (CSC)
Resistive Plate Chambers (RPC)

MUON BARREL

Drift Tube Resistive Plate
Chambers (DT) Chambers (RPC)

H.3umuH Hoabpb 2011 LLIkona ansa yuntenen
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ATLAS Detector

45 m
A
—
ATLAS superimposed to Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

the 5 floors of building 40

8000 Tons

Toroid Magnets  Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker

H.3umuH Hosbpb 2011 LLIkona ana yuntenem 26



ATLAS
Collaboration

(Status August 2010)

38 Countries

174 Institutions
3000 Scientific participants total
(1000 Students)

Albany, Alberta, NIKHEF Amsterdam, Ankara, LAPF Annecy, Argenne NL, Anzona, UT Arington, Athens, N Athens, Baku,
IFAE Barcelona, Belgrade, Bergen, Berkeley LBL and UC, HU Berlin, Bem Birmingham, UAN Bogota, Bologna, Bonn, Boston,
Brandeis, Brasil Cluster, Bratislava/SAS Kosice, Brookhaven NL, Buenos Aires, Bucharest, Cambridge, Carleton, CERN,
Chinese Cluster, Chicago, Chile, Clermont-Ferrand, Columbia, NBl Copenhagen, Cosenza, AGH UST Cracow, IFJ PAN Cracow,
SMU Dallas, UT Dallas, DESY, Dortmund, TU Dresden, JINR Dubna, Duke, Edinburgh, Frascati, Freiburg, Geneva, Genoa,
Giessen, Glasgow, Gottingen, LPSC Grenoble, Technion Haifa, Hampton, Harvard, Heidelberg, Hiroshima IT, Indiana, Innsbruck,
lowa SU, lowa, UC Irvine, 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, CPPM Marseille, Massachusetts, MIT,
Melboume, Michigan, Michigan SU, Milano, Minsk NAS, Minsk NCPHEP, Montreal, McGill Montreal, RUPHE Morocco,
FIAN Moscow, ITEP Moscow, MEPhI Moscow, MSU Moscow, LMU Munich, MPI Munich, NagasakilAS, Nagoya, Naples,
New Mexico, New York, Nijmegen, Northem lllincis, BINP Novasibirsk, Ohioc SU, Okayama, Oklahoma, Oklahoma SU, Olomouc,
Oregon, LAL Orsay, Osaka, Oslo, Oxford, Pans VI and VI, Pavia, Pennsylvania, NPl Petersburg, Pisa, Pittsburgh, CAS Prague,
CU Prague, TU Prague, IHEP Protvino, Regina, Rome |, Rome Il, Rome lll, Rutherford Appleton Laboratory, DAPNIA Saclay,
Santa Cruz UC, Sheffield, Shinshu, Siegen, Simoen Fraser Bumaby, SLAC, South Afnca, Stockholm, KTH Stockholm, Stony Brook,
Sydney, Sussex, AS Taipei, Tbilisi, Tel Aviv, Thessaloniki, Tokyo ICEPP, Tokye MU, Tokyo Tech, Toronto, TRIUMF, Tsukuba, Tufts,
Udine/ICTP, Uppsala, Ul Urbana, Valencia, UBC Vancouver, Victona, Waseda, Washington, Weizmann Rehovot,

FH Wiener Neustadt, Wisconsin, Wuppertal, Warzburg, Yale, Yerevan
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Hetexktop ATLAS

H.3umuH Hoabpb 2011

il |

3 .ﬁarr l\-

ATLAS Cavern Nov 2005

LLIkona gns yuntenen
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Barrel Toroid components for integration

I < E —

“3 1

:é 56 km*Stperconauctor

} St

E

e
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24mborex53mong
39MJat2T 773kA
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ATLAS superconducting magnets

1 Barrel Toroid, 2 End Cap Toroids and 1 Central Solenoid

* 4 magnets provide 2 T magnetic field for the inner detector (solenoid) and
~1 T for the muon detectors in blue (toroids)

" Detector characteristics
* 20 m diameter x 25 m long Muon Detectors  lectromagnetc Calorimeter E@ v i

- .‘: Weight: 7000t
* 1000 m? volume with field = ot N

* 90 km superconductor
e 170 t superconductor
e 700t cold mass

e 205kAat4.1T

1.6 GJ stored energy

4.7 K conduction cooled

Barrel Toroid Inner Detector Shielding

10 yrs of construction 97-07

H.3umunH Hosbpb 2011 LLIkona ansa yuntenen 31



ATLAS Tracking Detectors
2 Tesla solenoid o/p;~ 5x10* p; © 0.01

I} F=UOARHHmmmm

B

—
—

~6m long, 1.1 m radius S

—
_ =

1111
i
]l\ Y
‘: ‘! l\ 1 \
Beam Pipe
Transition Radiation Tracker (TRT) Pixels
(4 10° channels) with e/r separation (0.8 108 channels)

H.3umuH Hoabpb 2011 LLIkona ansa yuntenen
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ATLAS Inner Tracking Detector (ID) 6.2m

P R —

)0 VAR T RN
ja111 EEEELE)

...................

T

2.Tm

Barrel semiconductor tracker
Pixel detectors

=)

Barrel transition radiation tracker
End-cap fransition radiation tracker

End-cap semiconductor tracker
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TeepaoTenbHbIe AeTeKTopbl MMOpUAHBIN NUKCeNbHBIN AeTeKTop

I HAPS — TMbpunaHbIA aKTUBHbIN MUKCE/IbHbIA CEHCOP
e CermeHT Si C BLICOKOU MPpaHyIipHOCTbHO Sl R AT
(= true 2D, HeT npobnem c X-y HeonpeaeneHHOCTbHO)
o CUMTLIBAFOLLAA 3NIEKTPOHUKA C TOU Xe reomeTpuen
(kaxaas a4enka - K CBOeMy KaHany)
e cOenHeHWe nocpeacTBom "bump bonding”

o Lnpoko ucnonb3yrotca 8 LHC skcnepumeHTax:
ATLAS, ALICE, CMS and LHCb

PARTICLE

DETECTORCHIP  ,*+ ,.

/ ELECTRONIC CHIP

/
¥

Flip-chip technique

H.3umuH Hoabpb 2011 LLIkona ansa yuntenen 34



TBepAoTenbHbIE AeTeKTopbI

ATLAS Tpu nukcenbHbIX
AUCKQ FOTOBbLI

H.3umuH Hoabpb 2011 LLIkona ansa yuntenen
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TeepAoTenbHbIe AeTeKTopbl Detector Module

I [OetekTopHble moaynun - “OCHOBHbIE 3/IEMEHTbI TPEKOBbIX AeTeKTops”
e Si ceHcopbl
e MexaHuyeckne aeprkatenu (oxnaraeHue)
e Front-end aneKkTpoHMKa 1 Nnepeaaya CUrHaA0B

SCT = SemiConductor Tracker
ASICS = Application Specific

I Mpumep: ATLAS SCT Barrel Module Integrated Circuits

TPG = Thermal Pyrolytic Graphite
< 128 mm —

e Silicon sensors (x4)

e o ASICS (x12)

- p-in-n, single sided .

- AC-coupled - ABCD chip (binary readout)
- 768 strips - DMILL technology

- 128 channels

e Wire bonds (~3500)

- 80um pitch/12um width

e Mechanical support -25 pm Al wires
- TPG baseboard
- BeO facings F ATLAS - SCT
! s - 15.552 microstrip sensors
e Hybrid (x1) o(rd) ~ 16 um, o(z) ~ 850um [NIMAS38 (2005) 384] - 2.112 barrel modules

- flexible 4 layer copper/kapton hybrid - 1.976 forward modules

2 ape
- mounted directly over two of the four silicon sensors - 61 m*silicon,
- carrying front end electronics, pitch adapter, signal routing, connector 6.3-1065trips

H.3umuH Hoabpb 2011 LLIkona ans yumtenen
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Kanopumertper

Kanopumertpusa = nsmepeHue SHeprum nytem nosiHOro
nornolweHus,

O6b14HO 0b6BeauHaeTCa ¢ NPOCTPAHCTEHHOM
peKoHCTpykuueid. [ecTpykTuBHbIN meToa!

YacTuubl ucyesaror.

AABa TMNa KanopumeTpos
-> 3/1eKTPOHbI U GOTOHDbI (INEKTPOMaArHUTHbLIN KanopumeTp)
-> MPOTOHbI, HEUTPOHbI U NUOHBbI (AAPOHHDbIN Kanopumerp)

[ABa cnocoba nsmepeHui :
lfomoreHHble KazniopumeTpbl: [leTeKkTop = abcopbep (CLUHTUANALMOHHDbIE KPUCTaNNbI)

MCHOI’Ib3yI-OTC$| TOJ/IbKO ANA SNEKTPOMATrHUTHbIX Ka/10pumeTposB

CamnauHr KanopumeTpbl = yepegytowmeca Abcopbep + getekTop
(ra3oBble, }XUAKOCTHbIE, TBEPAOTENbHbIE)

MHOro pasHbLIX TUNOB KOHKPETHOW peanu3aLuu B pasHLIX 3KCNepumMeHTax
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Barrel calorimeter (EM Pb/LAr + Hadron Felsclntlllator) in |ts flnal posmon at Z 0

\\‘,"

l

ASE, NIThel, 1-21 Aug 2010 T T L October 2004 £8
By N LHC Diream-Reality-Vision ( S

Peter Jenni (CERING
H.3umuH Hoabpb 2011 LLIkona ans yumtenen
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Kanopumertper

CaMmnauHrosble — Kak INEKTPOMArHnUTHbIE, TaK U a4POHHbIE€ Ka/Z1I0OpUuMeTpbl

MWPC, ctpumepHble TpybKw, _—
)unpakoctu (TMP = tetra- | i
methylpentane, TMS = tetra- s L
methylsilane) '
YUOKNe MHepTHbIe rasbl :
LAr (LXe, LKr)
CUMHTUANATOPDI, Ppaiibepbl,
KpeMHUEeBbIe AeTeKTopbI

LIGHT DETECTOR

Csetocbop TvMna ‘Iawnbik’

H.3umuH Hoabpb 2011 LLIkona ansa yuntenen
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39



Kanopumertper

Mpumep ECAL (camnaunHr)

ATLAS 3n1eKTpOMarHUTHbIN KafiopumeTp
Abcopbep c «akkopaeoHHOW» reomeTpuelt B Liquid Argon

W LAr (90K)
\/\/\/\/\/\/Y/\/\M/\/W\W\/\/\/\/\ + CBMHLOBO-}Kene3Hbin (1-2 mm)

/A »\//«\/\ &
%Avﬁl/\f?////}\‘va + MHOFOC/NI0MiHaA MeaHO-
N AR AV
NN nonMamuaHas nnata

% = MOHW3ALLMOHHAA Kamepa.

1 GeV E-BblaeneHune -> 5 x10° e

MWHUMYM MepPTBbIX 30H.

LAr pagmMaumMoHHO CTONKUMN.

[lnata cyMTbIBaHMA NO3BONAET
TOHKYIO CermeHTauuto.

Pa3spelueHue o(E)/E =9.24%/E ©0.23% [MpocTpaHCTBEHHOE pa3pelleHue
5mm /VE

H.3umuH Hoabpb 2011 LLIkona ans yumtenen



Hetektop ATLAS

Muon System

Thin-gap chambers (TGC)

Cathode strip chambers (CSC)

= Resistive-plate
chambers (RPC)

Stand-alone momentum resolution
ApTipT <10% up to 1 TeV

2.6 Tm[n|<1.3 4-8 Tm 1.6<|n|<2.7

~1200 MDT precision
chambers for track

~600 RPC and ~3600 TGC
trigger chambers

H.3umuH Hosbpb 2011 LLIkona ana yuntenem
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"a30BbIe AeTeKTopbI

CUMUTbIBAHUE C KATOAHbIX cTpunoe nnam nanos.

OnpepeneHuve BTOpOU KOOPAUHATLI C MOMOLLBHO
WHTEepnonNaumMn UHAYLUPOBAHHOIO CUMHANA Ha

CTpunbl U Naabl.

ManeHbkuu 3a30p -> 6LICTPLIN AeTeKTOop.

\ A

7
! /

MeTopa B3BewmBaHUS

HasegeHHOro curHana.

H.3umuH Hoabpb 2011

700 p=

600 =

500 p=

Everts

400 =

200~

100 =

Fit by Gauss + Parabola
Og=634um

T T T

P 1

-0.4

02 0 0.2
Recldual |, (mm)

Pa3pelieHune

LLIkona gns yuntenen
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First collisions at the LHC end of November 2009

Candidate
Collision Event

ol

7E (GeV)

’ 7 EXPERIMENT
/ 2009-11-23, 14:22 CET

Run 140541, Event 171897

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

H.3umuH Hoabpb 2011

LLIkona gna yuutenei

JATLAS
) EXPERIMENT

Run Number: 183081, Event Number: 10108572
Date: 2011-06-05 17:08:03 CEST
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Hetektop ATLAS

|
Run Number: 167776, EventNumber: 129360643 ——
Date: 2010-10-28, 10:41:18 CEST

[ i f Z->up + missing E; candidate event

=V é""‘ Ty A
= 1 i
e
| AW =

¥ iy
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Hetextop ATLAS

ATLAS

EXPERIMENT

Run 166466 Event 26227945
Time 2010-10-07 22:16:39 UTC

H.3umuH Hosbpb 2011

LLIkona ansa yuntenen
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JONAS STRANDBERG

LLIkona gna yumtenem

The H - WW®™ — ¢uiv + 0 Jet Channel
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Hetexktop ATLAS

Ypoku us nocnegHux pesynbtatos LHC

- CM (EW and QCD) ycnewHa
HACTOJNbKO, YTO B 3TO TPYAHO BepUTCA

- ObnacTb cywecteosaHus Higgs 6030Ha
YMeHbLUNAach

- HeT ykasaHun Ha oTKpbITUE «HoBoU
PU3UKU»

H.3umuH Hoabpb 2011 LLIkona ansa yuntenen
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HetexTopbr Ha LHC

OrpomHoe cnacubo 3a
HeocnabeparoLlee
BHUMaHue |



Preparing for the future : pile-up reconstruction
4 pp interactions in the same bunch-crossing

......
=

........

-----

—
..........

ASP, N AUE
Peter Jenni (CERN

Run Number: 153565, Event Number: 4487360
Date: 2010-04-24 04:18:53 CEST
Event with 4 Pileup Vertices
in 7 TeV Collisions

e W
R )




