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Why LHC and ATLAS ?
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Why LHC and ATLAS ?
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ü Higgs b s͖on discovery
ü Supersymmetry
ü Find new physics via
Å Direct searches
Å Precision measurements
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LHC and ATLAS

40.000.000 bunch crossings / s

Eb = 6.8 TeV

10 orders
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LHC and ATLAS

Fast, precise, hermetic detector to measure 
E, PΣ ŎƘŀǊƎŜΣ ŦƭŀǾƻǊ ƻŦ άǎǘŀōƭŜέ ǇŀǊǘƛŎƭŜǎ

Χ ŀƴŘ ǊŜŎƻƴǎǘǊǳŎǘ
all decaying particles 



Detector development, construction, operation and validation
ü MDT BIS chambers construction and integration
ü Micromegas development, construction, integration, commissioning
ü Electronics design, manufacture and validation
ü Detector Control System (DCS) 
ü Muon system Operation
ü Muon reconstruction and performance studies  

Main contributions of the Greek Institutes

Physics analysis
ü Higgs boson discovery and measurements of its properties
ü SM precision measurements
ü Searches for BSM (new) physics 
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Personnel of the Greek Institutes
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Faculty members
AUTh +HOU
C. Petridou, Prof. Emeritus, 
D. Sampsonidis, Prof. 
K. Kordas, Prof. AUTh 
S. Tzamarias, Prof. 
S. Argyropoulos, Assoc. Prof. 
C. Lampoudis, Assist. Prof. 
A. Leisos, Assoc. Prof., HOU 
K. Bachas, Assoc. Prof., Auth, Lamia
NCSR Democritos
G. Fanourakis, Emeritus
T. Geralis, Director of Research 
G. Stavropoulos, Dir. of Research
A. Psallidas,  Researcher 
NKUA + U. of Aegean
C. Kourkoumelis, Prof. Emeritus 
D. Fassouliotis, Prof. 
I. Gkialas, Prof. Univ. of Aegean 
NTUA
T. Alexopoulos, Prof. 
E. Gazis, Prof. Emeritus 
Y. Kopsalis, Assist. Prof. 
S. Maltezos Prof. Emeritus 
UniWA
S. Kyriakis-Bitzaros, Prof. 
K. Zachariadou, Prof.

Post doctoral researchers
S. Angelidakis, NKUA
A. Tsirigotis, HOU, Patras 
D. Iliadis, HOU, Patras 
M. Tsopoulou, AUTh 
E. Kasimi, AUTh

Currently:
ü 16 PhD candidates
ü Similar amount of MSc 

students
ü  Several undergraduate students

Previous years:
ü 45 PhD and ~60 MSc theses 

completed within ATLAS
ü Dozens of undergraduate 

students had their first contact 
with research 



MDT BIS chambers construction and integration
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MDT tube with the end-plugs and the wire

Transverse view of the Muon 

Spectrometer 

NKUA MDT tube assembly
NTUA Quality Assurance of MDT tubes
AUTh MDT chamber assembly 

30000 tubes
112 chambers

Very tight specifications!



MDT BIS chambers construction: Tube assembly

9

30,000 tubes finished December 2003
99.2% passed all quality criteria



MDT BIS chambers construction: Tube quality assurance

10

Wire position measurement

Wire tension measurement
Gas leak measurement

ů=4.3ɛm

30,000 tubes finished March 2004



MDT BIS chambers construction: Chamber assembly
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ů = 5.1 ɛm

ů = 5.7 ɛm RASNIK 
Towers 
Results on 112  
chambers
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112 chambers finished April 2004



MDT BIS chambers integration
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ü Preparatory Activities
ü Integration phase I ς Mechanic components
ü Gas Leak Test
ü Integration phase II -  Electronic components
ü Noise test 
ü Cosmic ray test
ü Final qualification and insertion in Data Base



MDT BIS chambers integration
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A Greek Collaboration can participate 
& contribute to a very big scale experiment!

~7 years from the start of the effort 

First MDT chamber to arrive at CERN



Greek Institutes contributions to ATLAS physics potential studies
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üMuons
üDiboson Studies
üHĄZZ(*)ĄпҚ
üH/A/hĄ +˃˃ -

ü²ΩĄ˃ ˄
üɵΩĄ +˃˃ -



Run 1 Physics (highlights)
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{ŜŀǊŎƘ ŦƻǊ ²ΩĄҚ˄
Search for HĄZZ(*)ĄпҚ Search for heavy HĄZZ First observation of the 

associated production of Z 
boson with prompt and non-
ǇǊƻƳǇǘ Wκ˕ 



Run 1Discovery of the Higgs boson by ATLAS and CMS
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2 PhD students from Greek Institutes in the HĄZZ(*)ĄпҚ analysis
2012 ATLAS Thesis Award
Several researchers originating from Greek institutes

Data driven reducible 
background estimation

2013
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Run 2 Physics (highlights) : Measurement of Higgs boson properties

вШ ŉƣĲƖШŸŰĲШƽĲĲťШŸŉШĦĲũĲĤƖċƣŔŸŰƚШвШŉŸĦƨƚШƽċƚШƓƨƣШƣŸШƚƣƨĬǃШƣőĲШŰĲƽũǃШĬŔƚĦŸƻĲƖĲĬШĤŸƚŸŰШƓƖŸƓĲƖƣŔĲƚ
ůċƚƚЯШƚƓŔŰЯШĦŸƨƓũŔŰŊƚЯШƽŔĬƣőЯШв

This continued in Run 2
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Run 2 Physics (highlights) : Direct Searches

²Ω Ą WZ Heavy HĄZZ H5
± ĄWZ  
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Run 2 Physics (highlights): Precision measurements

ü The presence of a ὡ boson and a ὤ boson with a simultaneous longitudinal 
polarization observed with significance of 7.1 standard deviations

ü EWK production of Wҕ Z bosons in association with two jets is measured with 
observed significance of 5.3 standard deviations 

ü EWK production of ZZ bosons in association with two jets is measured with 
observed significance of 5.5 standard deviations 

Interpretation in terms of NP



20

Run 3 Physics (highlights): 

Muon efficiency measurements 
& identification quality studies 

Measurement of the Higgs-boson 
cross-section @ 13.6 TeV 

Several other analyses are in progress



вШůŸƻŔŰŊШŉƖŸůШRun 1 ATLAS detector towards ATLAS at HL-LHC
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wǳƴ м   ΧΧΧΧΧΧΧΧΧΧΦ    wǳƴ н    ΧΧΧΧΧΧΧΧΧΧΦ     wǳƴ о    ΧΧΧΧΧΧΧΧΧΧΦ    I[-LHC 

Run 1 Run 3Run 2



Detector upgrades Phase 1 т NSW
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NSW
Operation up to 15 kHz/cm2

ü  Reduce substantially single muon trigger fake rate
ü  Maintain excellent efficiency and resolution of tracking at 
very high rates
ü  16 active layers Ą redundancy for tracking and pattern 
recognition

Micromegas

sTGC

1 mrad + 100 ˃ Ƴ (single hit) resolution needed
~2.5 M read-out channels



NSW
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Taking Data


