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bonbwou agpoHHbin Konnavpgep LHC s LEPH

[ 2
CaMbIt MOLLHbBIN NPOTOHHBIN YCKOPUTESb B MUPE. [AnnHa OKPYXHOCTU 27 KM.
OHeprus npotoHoB 2x7 TaB, ceeTuMocTb Ao 103%/cm?/cek. MNMepBbi 3anyck - ceHTA6pb 2008.

YeTbipe bonblunx akcnepnmeHTa. OCHOBHbIE LIENN - MOUCK XUrrc-6030oHa, onpeaensatoLero
MaccChbl YacTuu, MNOUCK CynepCUMMETPUYHBIX YacTul, “‘HoBada omnauka’.
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Diameter 25 m
Barrel toroid length 26 m
End-cap end-wall chamber span 46 m
Overall weight 7000 Tons
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JdkcnepumeHT ATLAS

A few words of thanks....

ATLAS
Collaboration

(Status July 2008)

37 Countries
169 Institutions
2500 Scientific Authors total
(1800 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. UAN Bogota. Bologna. Bonn. Boston,
Brandeis, Bratislava/SAS Kosice, Brookhaven NL, Buenos Aires, Bucharest, Cambridge, Carleton, Casablanca/Rabat, CERN,

Chinese Cluster, Chicago, Chile, Clermont-Ferrand. Columbia, NBl Copenhagen. Cosenza, AGH UST Cracow, IFJ PAN Cracow,
UT Dallas, DESY. Dortmund, TU Dresden, JINR Dubna, Duke, Frascati, Freiburg, Geneva, Genoa, Giessen, Glasgow. Gottingen,
LPSC Grenoble, Technion Haifa, Hampton, Harvard, Heidelberg, Hiroshima, Hiroshima I T, Indiana, Innsbruck, lowa SU, Irvine UC,
Istanbul Bogazici, KEK, Kobe, Kyoto, Kyoto UE, Lancaster, UN La Plata, Lecce, Lisbon LIP, Liverpool, Ljubljana, QMW London,
RHENC London, UC London, Lund. UA Madrid, Mainz, Manchester. 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, Olomouc, 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 |, Rome |l. Rome Ill, Rutherford Appleton Laboratory, DAPNIA Saclay, Santa Cruz UC, Sheffield, Shinshu, Siegen. Simon
Fraser Bumaby, SLAC. Southern Methodist Dallas, NPI Petersburg, Stockholm, KTH Stockholm. Stony Brook. Sydney. AS Taipel,
Tbilisi, Tel Aviv, Thessaloniki. Tokyo ICEPP, Tokyo MU. Toronto, TRIUMF, Tsukuba, Tufts, Udine/ICTP, Uppsala, Urbana Ul. Valencia,
UBC Vancouver, Victoria, Washington, Weizmann Rehovot, FH Wiener Neustadt, Wisconsin, Wuppertal, Wiirzburg, Yale, Yerevan
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LlaxTa ATLAS

Point | - Excavation of US4 15 - March 08, 2000 -)CERN S'T-CE
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Livil works complete, installation phase started
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3asepuweHue cbopku yctaHoBku ATLAS (2007)
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~ATLAS Experiment

Mu

e Combination of Central Tracker and
TRD features

e Robust pattern recognition

Barrel SCT
Forward SCT

* Bunch crossing rate -

(25 ns between interactions)
e Interactions per year -
* Selection level (Higgs) ~

Pixel Detectors
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_ RD-6 primary goals:

>
because e/jet ~107-5 for
LHC

~30 hits (or more) tracking with 120-150 mkm
accuracy

TRD = TRTracker
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A.M.AnnxaHsaH
M PEHTreHOBCKOEe U3ny4YeHue
B (hu3mnKe BbICOKUX IHEeprum




» V.I1.Ginzburg and |.M.Frank 1946
» G.M.Garibian : XTR 1958

> A.l.Alikhanian and his collaborators
from Armenia :
first XTR observations and investigations 1961-70

> A.l.Alikhanian:
Two International Conferences
on TR, Erevan seventies
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Electron efficiency 100%
Pion efficiency 100%

TRD OFF

arb, units
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Electron efficiency 99.5%
Pion efficiency 0.06%

TRD ON

E-715 : Sigma hyperon beta decay experiment
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TRT global parameters g - 'm.,
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Length: Total 6802 cm||IN straws:
Barrel 148 om Barrel Radiator
End-cap 257 em End-cap

Outer diamefer

Inner diameter 96-128 cm || Weight

Straws
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TpeKoBbIN AeTeKTop nepexoaHoro uanyyeHumsa TRT

» CtommocTtb — 10 MnH $
* YyacTtBytoT 50 (pn3nkoB U3 5 poccuUmncKUxX 1 7 3anagHbix nabopartopum

» KoHuenuus n 6asosas paspabotka TRT npuHagnexuT poccumnckum dpusmkam MNOUN-ONAH

» [@bapuTbl: ULMMHAP N3 KOMbLEObpasHbIX Mogynen ¢ BHyTPEHHUM AMamMeTpoMm 1 M, HapYXHbIM
— 2 M, AnuHa 7 m.

» CTpyKTypa: pagbl UMNUHAPUYECKUX OPeNdOBbLIX KaMep Marnoro guametpa (4mMm) yepenyrotcs
CO CMOUCTbIMU pagnatopamu NepexogHoro UsnyyeHuns

» KonnyectBo kamep: ~300 000 gnuHon 0.5-1 m

* [lpocTpaHcTBEHHAs TOYHOCTL: 150 MKM B Kaxkgomn n3 ~35 Touek Ha Tpeke, KoapdULUMEHT
peXXeKkuum anekTpoHoB oT agpoHoB: 50-100
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TRT challenges:

]
:

> up to 20 MHz/straw

> 25 ns

> Rejection e/h ~100 - Xe gas
circulation, TRadiator

>
~10MRad
10714 n/cm”2 year
> Ageing!
> operating

straw works as an electrochemical reactor
>
>

~100mkm/few m =~10/7-5

>E.A‘L10ﬂ FOLICY L TPEKORE W JeTeXicorens (Jnl-lor%@-lslm@ akcnepumeHTa ATLAS". ®UNAH, 14 anpens 2009 . 19



1> e ———— o More then 10000 m”2 of cathode
' el Madnator Bitnertion film (MEPHI+Plastik Enterprize)

Straw
Straw Assembled
w straw

Gas gain:

Wire offset:

Cathode with carbon-polyimide protected layer survives
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Straw materials (anode + cathode) have to be “electro’-
chemically and radiation hard under unique conditions:

-Total charge is ~10 C/cm of straw — at least one
order of magnitude more than anywhere before

EETr — Y - et s —
k. Sl et BT = —=ree ==
TS SR N o
. — ! :
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Mechanical accuracy (min wire offset), stability
and robustness

- First step :

(@J
B SeCOnd Step ] Carbon fibers rings
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» The optimal TRadiator : CH2 folls, fibers
» Tracking in B field

» Fast low noisy FE (threshold of 200 eV): ASDBLR
(PennU)
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Tracking and efficiency

W
o

Drift time (ns)

-2 15 -1 -05 0 05 1 18 2 25
Distance from TRT hit to anode (mm)

1 15 2 25
Residual {mm)

: mmﬁfmmmjmmmm_

RIS

Efficiency
o
-

o
t

1.25 1.5 1.78 2 225 25
Distance from TRT hit to beam (mm)

o ; ; ; ;
o0 025 05 075 1

e Si track Is used for precise
prediction of beam particle
position inside the straw

e Full collection time is
around 44 ns (with new gas
mixture)

e Third-degree polynomial fit
of RT dependence is used to
reconstruct hit coordinate via
measured drift time

e Two kinds of efficiency:
total (hit registration
efficiency) and 2.5¢ (drift-
time efficiency). Later takes
Into account the position of
reconstructed hit
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!’2 ATILAS INNER DETECTOR
pE

Transition Radiation Tracker (TRT)

Basic detector properties
Radiator

Foils, foams and fibres

More than 30 specially developed samples have been studied

n
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Optimal
TR-threshold
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Foils,
Fibres

Foam
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Encergy threeshold (keV)

End-cap: foils Barrel: oriented fibres

Anartuli I\’urnunl::ub’ IHCOCC Open Presentation, S5 June 1997
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Pion and electron spectra in a straw
e

20 GeV pionsg, 20 GeV electrons,,

“2 «2
3 St umber .3

—

"4 —al beam —%
5 Y

7
8
9

11
12

Straw spectra (keV), pions Straw spectra (keV), electrons
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Rejection by number of high threshold hits

Distributions of high threshold hits

e Traditional method for
All particles, no identification pion/e|ectron Separation:
calculate the number (or
fraction) of high threshold
hits in straws, crossed by

- the beam particle
0 25 5 7.5 10 125 15 175 20

Number of high threshold hits on the track

Identified particles

o 5 75 10 125 15 175 20
Number of high threshold hits on the track
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TRT Test beam prototypes

Y-conversion outside of TRT

Sector TRT Prot.

pions

electrons __. ;

Two threshold analysis

5.5 keV ‘

s 06 065 07 075 08 085 09 095
Electron efficiency
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TRT performance

03

0.25 pions
0.2

0.15
0.1

0.05

= 0 10 20

electrons

06 065 07 075 08 085 09 095 1
Iilectron efficiency
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Cnyck m yctaHoBka end-cap TRT (2007)
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YcraHoBka barrel TRT B perektop ATLAS (2006)
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HiLimit
LI:IIII.I..IIL“TI“ L T O T ]

ent run O

IREL_C BARREL_& | EN

65.45%
58.91%
52.36%
45.82% N
39.27%
32.73%
26.18%
19.64%

72.00% N
[ |
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CobubiTMAa, Habnmopgaemsbie B TRT or
"
B3aMMOOEUCTBUUN KOCMMUUECKUX MIOOHOB

First events seen in magnetic field: end of August 2008
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Positive muon fit

—— Combined testbeam
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10 cenTa6pa 2008 B ATLAS Control Room
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