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Why LHC:anttATLAS ?

CERN/LHCC/92-4
LHCC/I 2
1 October 1992

ATLAS

Letter of Intent
for a
General-Purpose pp Experiment

at the
Large Hadron Collider at CERN

Abstract

The ATLAS collaboration proposes to build a general purpose proton—proton detector for
the Large Hadron Collider, capable of cxploring the new energy regime which will become
accessible. The detector would be fully operational at the startup of the new accelerator.
The detector concept, the rescarch and development work under way to optimize the de-
tector design, and its proposed implementation are described, together with examples of its
discovery potential.
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LHC and ATLAS
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LHC and ATLAS
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Main contributions of the Greek Institutes

Detector development, construction, operation and validation

U MDT BIS chambers construction and integration

U Micromegas development, construction, integration, commissioning
U Electronics design, manufacture and validation

U Detector Control System (DCS)

U Muon system Operation

U Muon reconstruction and performance studies

Physics analysis

U Higgs boson discovery and measurements of its properties
U SM precision measurements

U Searches for BSM (new) physics



Personnel of the Greek Institutes

Faculty members
AUTh+HOU

C.Petridou Prof. Emeritus,
D. SampsonidisProf.
K.Kordas Prof.AUTh
S.TzamariasProf.
S.Argyropoulos Assoc. Prof.
C.LampoudisAssist. Prof.
A.LeisosAssoc. Prof.,, HOU
K.BachasAssoc. Prof., Auth, Lan
NCSP®emocritos
G.FanourakisEmeritus
T.Geralis Director of Research

G. Stavropoulos, Dir. of Researchgs

A.Psallidas Researcher
NKUA + U. of Aegean
C.KourkoumelisProf. Emeritus
D.FassouliotisProf.

|. Gkialas Prof. Univ. of Aegean
NTUA

T.Alexopoulos Prof.

E.Gazis Prof. Emeritus
Y.KopsalisAssistProf.
S.MaltezosProf. Emeritus
UniWA

S.KyriakisBitzaros Prof.
K.ZachariadouProf.

Post doctoral researchers
S.AngelidakisNKUA
A.Tsirigotis HOU Patras
D.lliadis HOU Patras

M. TsopouloyAUTh
E.KasimjAUTh

Currently:

U 16 PhD candidates

U  Similar amount of MSc
students

U Several undergraduate students

Previous years:

U 45 PhD and ~60 MSc theses
completed within ATLAS

U Dozens of undergraduate
students had their first contact
with research



MDT BIS chambers construction and integration
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MDT BIS chambers construction: Tube assembly
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MDT BIS chambers construction: Tube quality assurance

Wire position measurement
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STIFFBACK 1
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MDT BIS chambers construction: Chamber assembly
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MDT BIS chambers integration

Preparatory Activities

Integration phase ¢ Mechanic components
Gas Leak Test

Integration phase H Electronic components
Noise test

Cosmic ray test
Final qualification and insertion in Data Base § \
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MDT BIS chambers integration

Dernier délai pour soumission des ariicles : mardi 12,00 b
Leg articles du Bulletin se trouvent dgalement sous
littplBulletin cern.chiNews!

First MDT chamber to arrive at CERN

9 bulletin

e

Deadling for submission of articles : Tuesday 12.00 hrs
Bulletin articles can also be found at
It Blletin. cern ch/News/

Semaine du lundi 16 aofit no 33,99

La premitre chambre & muons d’ATLAS
arrive de la chaine de production grecque

1 est bien loin le temps ob un institul pouvait construire

tout seul de A & Z un détecteur pour une grande
expérience de physique des particules. Dans le cas du LHC,
certains sous-ensembles de détection sont si grands et s
cormplexes que la construction de leurs dléments doit btre
répartie dans le monde entier. Le détecteur de muons
d'ATLAS est I'un de ces systbmes - 46 institutions en Eu-
rope, en Chine, aux Etats-Unis d"Amérique, en Iseagl, au
Japon et en Russie participent & sa construction. Apeés la
fabrication de plusieurs prototypes en Allemagne, aux Etals-
Unis, en Italie, awe Pays-Bas et en Russie, la premibre
chambre de précision & sortir d"une chatne de production
est le fruit de la collaboration de trots itd

Week Monday 16 August

First ATLAS muon chamber arrives from
Greek production line

Glm are the days when a single institute could build an
entire particle detector for a large particle physics ex-
periment single handed. With the arrival of the LHC even
some sub-detector systems are so big and complex that
their construction has to be shared around the world. One
such system is the ATLAS muon detector which is being
constrcted in 46 institutions in Europe, China, lsrael, Ja-
pan, Russia and the United States. Following the construc-
tion of a number of prototypes in Germany, Raly, the Neth-
erlands, Russia and the USA the first precision chamber to
come off a production line was built by a collaboration of
three Greek universities and it arrived at CERN from

Elle est arrivée au CERN le 5 aofil en provenance de
Thessalomsque. Cetls chambre st e prermisr modék complet
dune série de 1200 qui seront construites de par le monde
dans les prochaines années.

Le systbme de détection des muons d'ATLAS sera un
énorme dispositif d'un volume denviron 17 000 m3, A
Vintérieur de ce
volume, les dlé-
merits de détection
de précision cou-
vriront une surface
de 5500 m? et
contiendront quel-
que 400 000 #l&-
ments actifs. Des
chambres de dé-
clenchement sur les
muons, d'une su-
perficie identique,
sont dgalement en
construction. Le
contrlle de qualitd
d'un  dispositif
aussi  complexe
serait déjh ardu
si la construction
était centralisée. La
participation de
46 instituts ajoute
une diffieultd sup-
plémentaire. La
préeision. est capi- Le diiégud de la Gréce aw Conseil,
tale pour le détec- le professewr Emmanuel Floratos
lewr de muons (i cenire), sccompagré par des membres
d'ATLAS et 'uni-  de 'équipe grecque, muepris de i premiére

formité des mo- chirmbre & muons dATLAS
dules provenant de cotistruite en Griee installde dans le
différentes régions tomographe it rayons X aw CERN.

Thessaloniki on 5 August. This chamber is the first com-
plete maodel of 1200 that will be built around the woeld over
the next few years.

The ATLAS muon detection system will be an enormous
device covering a volume of some 17 000 cubic metres,
Within this volume the precision detector elements will
have a surface of 55N square metres and contain some
400 000 active ele
ments,  Another
5300 square matres
of muon trigger
chambers are also
under construction.
Quality
contrel for such a
complex device
would be challeng-
img even if it were
being built in ome
place. Having
46 institutes in-
volved adds an ex-
tra dimension to an
already complex
task. Precision is
paramount for the
ATLAS muon de-
tector and uniferm-
ity between the
madules coming
from  different
parts the world

Greek delegate to CERN Council, has to be carefully
Professor Emmanuel Floratos controlled. To this
(front, centre), acompanied by end, the collabora-
wemihers of the Greek team, with the fiom has established
first ATLAS wwon chamiber a stringent quality
build in Greece installed in the x-ray control  process,
Tomagragh al CERN. and it is a great

~7 years from the start of the effort

Grieak(C bllaboratiorcapapeciicipate
contribute to awetybitgsssiale@penanent!
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Greek Institutes contributions to ATLAS physics potential studies
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Run 1 Physics (highlights)
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Run 1Discovery of the Higgs boson by ATLAS and CMS
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Run 2 Physics (highlights) : Measurement of Higgs boson properties

Bl naldl WYUUWs Ut WYnWHIJGIUHI ¢qRYUt WBWnYHet Wsct WGe qllaYlL
Gctt AUt GRUAWHY2 GG RUNYt AdlUs RT q6 Als

This continued in Run 2

— ; o T —— — — I\I\llllllll\l‘l\llllll:lWIWI:IIIIII\I
. - (< __ T ‘ T T | TT T L I T ‘ TTT ‘ T ‘ __ : |
ATLAS sz ___ ‘_E' 20: ATLAS : ggziztat. only ] ATLAS .
+ : N - ys - VBF H—- WW* — evuv
H— 77" — 4l Zy|  ——— v 18L-0n + Off-shell combined — - Exp-Stat. only o .
- 1 : E ] fiducial cross section
Ys=13 TeV, 139 fo ox , F 13 TeV. 139 fb"! —— Exp-Sys ]
Production Mode - |yH\ <25 1 T2 T4 76 18 ‘_ 1 6j ev, s os - ] i
—m— Observed: Stat+Sys SM Prediction 1 4:,8::22;? fj'i’g_l"fu.s Eizgit 10_':)'):5‘19'0—09 E m Powheg+Pythia8 I
[m1 Observed: Stat-Only p-value = 91% o8] (©6),,b] C -06 -08 E A POWheg+HerWig7 E AE
L ‘ . E »x MG5+Herwig7 i
agF . = 1120+ 130 1170 + 80 | { v VBFNLO@LO+Pythia8 : _vl_
VBF ‘ = 110+40  920+20 j ® VBFNLO@LO g i -
- i . ] ¢ VBFNLO@NLO 5 e
VH : - 7510 52427 B :
- : i 4 _ p
ttH — - 3 267 15.471" — Data Vs =13 TeV, 139 fb E
L ‘ i E — 1.68+033+0.23fb
Inclusive S 1340 £ 120 1330 + 80 2: N\ ] i istat. :
S S T — R e O_ o b b b ey 0T Stat+SySt |
1 2 3 4 5 O 0'5 1 1'5 2 2'5 3 3'5 4 ILILIIIIIlII\I‘I\IIIIIIEIl\\\\lEIIIIIII\I
oBlleB)g, 1 05 0 05 1 15 2 25

ryry”
HH o.ﬁd [fb]

17



Run 2 Physics (highlights) : Direct Searches
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Run 2 Physics (highlights): Precision measurements
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Run 3 Physics (highlights):

Muon efficiency measurements
& identification quality studies

Measurement of the Higglsoson
crosssection @ 13.deV
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Several other analyses are in progress
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B LUG Y 2 R U RuUh'h ATYASLHetector towards ATLAS at HILHC

Luminosity-weighted pileup distributions in Run 3
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Detector upgrades Phase 1 T NSW

NSW
Operation up to 15 kHz/ctn Micromegas

U Reduce substantially single muon trigger fake rate ‘ | Y . SO0
U Maintain excellent efficiency and resolution of tracking at ¢ P i

very high rates

U 16 active layer#y, redundancy for tracking and pattern oo
recognition

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter
~ \ |

New Small Wheel D

L\

/ \ .
Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker

1 mrad+ 100> Y{single hit) resolution needed
~2.5 M readout channels 22
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Taking Data
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