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Meplexopeva

e Emitaxuvtng deoung p* SPS, 7 km, 450 GeV
Meipapa NA14/NA14° 1978-1990

* ETtitauvtng cuykpouvopevwy decpwy e - et LEP, 27 km, 92 GeV - 207 GeV
Meipapa DELPHI 1986-2000

e ETtitaxuvtng cuykpouopevwy decpwy p* - p* LHC, 27km, 13TeV
Meipapa ATLAS 1990-Znpepa
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1978-1990



Ertitaxuvtng deopung pt SPS, 7 km, 450 GeV

https://home.cern/science/accelerators/super-proton-synchrotron

O emutaxuvtng SPS dpxloe tn Aettoupyia tou 1o 1976 pe tpwTtoyevr OEoun TpwToviwy evepyelag 450 GeV

MoAAa telpapata eAaBav tn deopn tou SPS og duo
TIEPLOXEC, ATIO TLG OTIOLEC £XOUV KAl TOUC TITAOUC TOUG:
NA-XX, .... WA-YY, ...

Mewpdapata Ztabepou Ztoxov

NA = North Area

WA= West Area

North
Area

Pl i SSETEER D CiSea s West Area
e = PS \ZAC/EMI 4



https://home.cern/science/accelerators/super-proton-synchrotron

Ertitaxuvtng deopung pt SPS, 7 km, 450 GeV

https://home.cern/science/accelerators/super-proton-synchrotron
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https://home.cern/science/accelerators/super-proton-synchrotron

Ertitaxuvtng deopng p* SPS, 7 km, 450 GeV

https://home.cern/science/accelerators/super-proton-synchrotron

ZuykpouUaoeig MpwTtoviwy - AvtutpwTtoviwv p* — p~, E=900 GeV
Super Proton-Antiproton Synchrotron ( SppS )
Meipapa UA1 (1981-1990) nMeipapa UA2

First W event, December 1982 (left), and first Z event in the UA1
experiment, April 1983

Carlo Rubbia BpaBeio Nobel ®uowkng 1984
Simon Van der Meer Stochastic Cooling
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https://home.cern/science/accelerators/super-proton-synchrotron

Mewpapata otov emrtaxuvn SPS

BEBC - Big European Bubble Chamber
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Mepapata otov emtaxuvvin SPS
Meipapa NA-14/NA-14’ 1978-1990

MeA€tn Kal yETpnon evepyouL dLATOMNG WOLOTATWYV m

. . . EIREEE
HeoovVwwyV pe charm quark, peow TNG AAAnAetidpaocng

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

CERN-EP/87-211
19 November 1987

dwTtoviwv vPnAng evépyetag Kat VPNANG Evtaong He
mMpwWTIOovLa, cUVTNEN Ve

Epeuvnteg 51
Mav/pwa-lvotitovta 10

Xwpeg 6 Eupwmn
Anpoolevoelg 47 papers
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Mepapata otov emtaxuvvin SPS

Meipapa NA-14/NA-14’°1978-1990

To teipapa NA-14/NA-14’ xpnowomoinoe Evav EVEPYO GTOXO TIUPLTIOU KAl TOUG TIPWTOUG HEYAAOUC,
QVLXVEUTEG, TO THAEGKOTILO TTUpLTiou Hikpotawiag (10.000 kavaAla) yla va HEAETHOEL TN YONTEUTLKN
dwrtomapaywyn o€ vPnAn evtaon:

* TpoxlEG TWV peooviwyv charm
» Katavopécg Eykdpowwyv Oppwyv otic Ataomtdoeic D+, Ds 2 ¢
* XpovogHut-2wng DY, A

D* 2Kttt

D*. 2> ¢

DO 2> K*K- (neAetn CP-violation)
N, =2 p'K
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Mepapata otov emtaxuvvin SPS
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Mepapata otov emtaxuvvin SPS

Meipapa NA-14/NA-14°1978-1990 Meipapa ZtaBepou ZTOXOU
100:400um  6~e Ty
Ak

10+50pum
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a) active target b) micro - strip chamber array
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Fig. 2. The vertex detector.
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Mepapata otov emtaxuvvin SPS

NMeipapa NA-14/NA-14° 1978-1990 Meipapa ZtabBepou ZTtox0UL

L sets of two chambers
Set of 32 detectors (Y&Z, 450 pm thickness)

(thickness 300 pm interspace 200 pm)
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Mepapata otov emtaxuvvin SPS

NMeipapa NA-14/NA-14° 1978-1990 Meipapa ZtaBepou ZTOXOU
veriex detector
S;' Active tgt u—Stﬁp\s Cerenkov Cerenkov
“charged" / o C2 C1 Muon filter
b Ve [~ IRON

uezm E.M. calorimeter

=3 Cerenkov counter

—-——  Scintillator counter (bhoriz. slabs)

— == Scintillator counter (vertic. slabs) 13



Mepapata otov emtaxuvvin SPS

Meipapa NA-14/NA-14°1978-1990 AntoteAcopata Puokng
Lo [ ! ' e U D T T T T 1
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Mepapata otov emtaxuvvin SPS

Meipapa NA-14/NA-14°1978-1990

B691, results, Moriond 1988,
x ﬁ Lete, 167 B 4677437
I b o213 (1983) 1.

BFP, Phys. Rev. Lett. 33 (1930) 636.

EHF, Phys. Rev, Lett. 3] (1933} 136,

WA, Phys. Latt. 348 113.

CIF, Phys. Rev. Lett. 83-{1979) #14, /llez‘l.SG!V

NA14’ Prefminary
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Mpyr (GeV) Charm photoproduction cross section vs photon energy
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Mepapata otov emtaxuvvin SPS

Meipapa NA-14/NA-14’ 1978-2007 -

CERN-NA-014 (cern)

PHOTOPRODUCTION AT HIGH ENERGY AND HIGH INTENSITY
(Proposed: Jun 10, 1978, Approved: Dec 14, 1978, Started: Dec 13, 1979, Completed: Sep 3, 1984)

An OT EAEZ MATA Studies the point-like behavior of the photon. Deep-inelastic Compton scattering is observed at the level expected from fractionally charged quarks. QCD expectations are accurately
verified.

Articles associated with CERN-NA-014

* Charm photoproduction cross section vs photon ceasortion members

@ links
energy
. . . . .
Study of the hadronisation mechanism via the . ...e ea irests || el taton summary Vot Recont
Q C D Yg fu sion Mo d e l" Design and Characterization of an Analogue Amplifier for the Readout of Micro-Pattern Gaseous
Detectors
Gerd Trampitsch (Graz, Tech. U.) (2007)
pdf [= cite [ reference search %) 0 citations
1981 2007
Point - like interactions of photons in high p(T) photoproduction
Number of authors Guy Wormser (Orsay, LAL) (May, 1990)
Single author 31 Contribution to: Workshop on Perspectives of Photon Interaction with Hadrons and Nuclei, 100-110
10 authors or less 33 pdf [= cite [@ reference search %) 0 citations
» Diffractive photon events ->-2> low mass DDX, NA14' resuits on D decays

Document Type

H 1 i H Guy Wormser (Orsay, LAL) (Aug, 1989)
ptOJ e Ctl le a n d ta rget a re h a d ro n IS I n g I nte p ed e ntly conference paper 25 PulZIished in: AIP Coi)f.Proc. 1996 (1989) 219-225 - Contribution to: International Symposium on Heavy Quark Physics, 219-
» Non-diffractive events =>-2> ¢, ¢ quarks are  wes OO
article 6 pdf & DOI [= cite [@ reference search %) 3 citations

hadronising intepedently
» New model predicted for charm particle
production rates

13/14.04.2024 E. laZnc¢/EMI 16
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EtTtitaxuvtng ouykpovopevwy decpwy e - e* LEP, 27 km, 92 GeV - 207 GeV *;f
https://home.cern/science/accelerators/large-electron-positron-collider ot

SRR
..-t ...... .. ...”-.”..‘ M
.—-.‘
.- ~——

‘-”--u-

ALEPH (130 m, E =70 GeV)
DELPHI (100 m, E_ , = 50 GeV) |_3 30m. E
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https://home.cern/science/accelerators/large-electron-positron-collider

ETUTOXUVTHAC OUYKPOUOHEVWY deopwy e - et LEP, 27 km, 92 GeV - 207 GeV

https://home.cern/science/accelerators/large-electron-positron-collider

O Erutaxuvtng LEP gival o peyaAUtepog eTitaxuvtng e - e* touv Koopou! Mg 27km pnkog

AmtoteAeital amo 5176 payvnteg Kat 128 eTutaxuvtlkeg Kowotnteg, 1989 - 2000
* OLouykpouoelg e - e* avixvevubnkav amo ta rtetpapata ALEPH, DELPHI, L3 and OPAL
* Evépyeta KM ~100 GeV avixveuBnkav 17°000°000 Z° 5 r'"'“ ;:‘::dr“:'rt‘f;f-t-'»;-;*v‘_

* 1995 T[pOG‘ESGr]KO.V 288 Ynspavalpsq ETUTAXUVTIKEG KOWAOTNTEG, N evepyela KM =209 GeV

DELPHI |

E. fadn¢/EMTI



https://home.cern/science/accelerators/large-electron-positron-collider
https://home.cern/science/experiments/aleph
https://home.cern/science/experiments/delphi
https://home.cern/science/experiments/l3
https://home.cern/science/experiments/opal

Ettitaxuvting ouykpouvopevwy deocpwy e - e LEP, 27 km, 92 GeV - 207 GeV

https://home.cern/science/accelerators/large-electron-positron-collider

[Meipaua DELPHI = DEtector for Lepton, Photon & Hadron Identification 1989-2000

MeAEtn aAMnAsTtidpaonc e - e*yla tnv mapaywyr Tou DELPHI Experiment
Z° Kal paopPATOOKOTIA TWV AETITOVIKWY OLlACTIACE WV
TOU Kal AAAWYV TTAPAUETPWY, TL.X. HEYLOTOC apLlOpuog

DEtector with Lepton, Photon and Hadron Identification
DELPHI was a Particle Physics experiment at the CERN laboratory in Geneva, Switzerland.

4 It studied the products of electron-positron collisions at the LEP circular accelerator, working at the then highest energies in the world.
VSTp lV(.UV The main parts are still kept in the original state in the cavern where it was operating and can be visited.

Contact: DELPHI data preservation board

Epeuvntég 560 General Public The DELPHI Organization
Mav/pua-lvotitodta. 52 The DELPHI Detector .

Xwpeg 23 Eupwmnn, HIMA, BpadiAia
Anpootlevoelg 340 Events Gallery

N\ oren

 EOviko MetoofBio NMoAutexveio

uuuuuuu

A. diamttag, E. dwkitng, E.N. ladng, E. Katoouodng, 2. Computing. anvironment 2024 -
MaAtéZog, ©. ManadomovAou, X. Paxpavi, A. DR IPH I e et

’ I Data preservation in HEP
MaAtedlog, K. MNatpvog Photos

 EOviko & Kamodiotplako Mav/pio ABnvwy

 KNE «Anpokpttog» E. Apng, I. Ooedoaiov _ _ _

13/14.04.2024 E. laZnc¢/EMI 20
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[MNeipapa DELPHI = DEtector for Lepton, Photon & Hadron Identification 1989-2000

Avixveutric DELPHI KUAWvOpIKNG yewpETpiag pe Forwand Charber A Barrel Muon Chambers

AVTIOTOLXOUC QVIXVEUTECG OTIC BAOELC TOU KUAIVOpOU Forward RICH Basre] Hadron Calorimeses
(end-cups)

DELPHI évag avixyveutnc 4m pe epudacn otnv H“ m: ) .

Tovtonoinon cwuatidiwy, anekovion 3-0L00TACEWVY,
v nAn Stapéplon (granularity) kot akpiferla tpoxLtwv S
(vertex) FE T, ‘ Bamel RICH

|I5laitepo Baoiko xapakTnpLloTiko, o avixvevutng RICH % Small Axgle The Calacimen

= Ring Imaging CHerenkov yla tnv tautomoinon twv

GOPTIOPEVWY CWHATIOIWYV |
>xedilaon & Kataokeun: Tom Ypsilantis (1928 - 2000) 5
Jack Seguinot (1932 - 2020) W .

4§ DELPHI

E. fadn¢/EMTI 21




[Meipapa DELPHI = DEtector for Lepton, Photon & Hadron Identification 1989-2000 ¢

Outer Layer (R1=103 mm, R2=108 mm, minimum angle: 23° to 24,7%)

2NUAVTLKO
eTitevypa
TexvoAoyiag kat
Kalvotopiag, tng
ETOXNG, O
EcWTEPLKOG
AviXveutng
TpOXlUUV o The DELPI mero vertex deteciar (znce 1998
TtUPLTioU, TTOU
nepBAMETAL ATTO
UTtEPAYWYLHO
oWANVoeLdEC!

Me peyaAn G "
akpiBela Twv
TPOXLLY, el OV
ETUTIEDOU M. asonivers ||| /’
37,
&~
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[MNeipapa DELPHI = DEtector for Lepton, Photon & Hadron Identification 1989-2000

* O avixveutncg RICH = Ring Imaging CHerenkov yia tnv
Tautotoinon Twv GoPTIoPEVWY cwuaTidlwy:

 Barrel RICH + 2 X End-cup RICHSs
 E€alpetikd TTOAUTIAOKOC AVIXVEUTHC Yld ASLTOUPYIA, ocuvTtAPnon
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[MNeipapa DELPHI = DEtector for Lepton, Photon & Hadron Identification 1989-2000

EAANVIKA ZUPpEeTOXN otn 2Zuvepyacia DELPHI
ANIXEYTHZ RICH

1. Kataokeun kat EAeyxog Asttoupyiag povadwyv LTD = Lep Time Digitizer

2.

Wnoomoinon tou Xpovou OAicBnong Twyv nAektpoviwyv otoug Oalapoug

OAloBnonc (drift tubes) Tou avixveutn RICH

H akplBrg¢ pETPNON TOU XPOVOU APLENG TWV NAEKTPOVIWV OTOV PETPNTN

MWRC pe tnv povada LTD

2uvBetn Odwadlkaocia  Asttoupyiag  Kat
eAEYXOU HE TNV  sloaywyn  VEwV
NAEKTPOVIKWY Kal TIPWTOKOAAOU

sTikowvwviacg FAST-BUS

Ou tpelg EMNvikEG opadeg kataokevaoav
Kat tapedwoav 45 povadeg LTD oto
meipapa

Taxutntag

Zvotnpa BaBpovopnong

oAloOnong twv drift tubes pe omrtikeg iveg
UTTEPLWOOUC PWTOC

13/14.04.2024
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Meipapa DELPHI = DEtector for Lepton, Photon & Hadron Identification 1989-2000

AMNOTEAEZMATA

O peyalog emtitaxuving nAektpoviwy tolitpoviwy (LEP) oto CERN, 1tou
AELTOUPYEL OTOV CUVTOVIOUO Z°, eTteTpee TN OleveEPyELa peEYAANG aéiag
TIELPAYATIKWY HETPHOEWV:

* EmaAnBevon KaBiepwpevou lMpotumou (Standard Model), eva amo ta
HeyaAUtepa emiteypata otn Puoikr tou 2000 atwva

* OtHAektpo-AcbBeveic AM\nAeTidpaoelg peTpnBnkav pe anibavn akpifelq,
ontwc BepeAwBnkav amo toug Sheldon Glashow, Abdus Salam kat Steven
Weinberg, diatutwvovtal weg Bewpia Babpwtov mtediov SU(2) x U(1) pe Tig
pHadeg Twyv BepeAlwdwy cwpatidiwy TTou TTapayovtal aro ToV HNXAVIoHO
Higgs

* OLapXIKEC CNUAVTIKEG TIELPAMATLKEG HETPROELC TwWV HAekTpo-AoBevwy
ANMnAeTidpaoewyv tou KabBlepwpevou Mpotumou cuveBnoav oto CERN:

» 1973: H avakdAuPn oudETEPWY PEVPATWY OTN OKEDAON VETPIVWY,
2uvepyaoia Gargamelle

» 1983: H avakdAuin amo tig 2uvepyaoieg UAT kat UA2 twy BaBpwtwy
putoloviwv W kat Z

* AkpBN¢g peTpnon dawvopevwy QCD og KaAA KABOPLOPEVECG TIELPAUATLKEG
ouVvONKeg Kal og evepyeleg TILOAKWY (jets) onpaviikd vPnAotepeg amo
Ttponyovpeva elpapata e*e

13/14.04.2024 E. laZnc¢/EMI
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M;=91187.5+2.1 MeV

[,=2495.2 +2.3 MeV

sin’0,,=0.23147 + 0.00016

My =80.412 £ 0.042 GeV [world average]

['w=2.150%0.091 GeV
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Meipapa DELPHI = DEtector for Lepton, Photon & Hadron Identification 1989-2000

AMNOTEAEZMATA

* EmaAnBevon tou peylotou aptBpuou twy 3 vetpivwy tou KT

* Epeuva mepav tou KI, KAatd TNV €MEKTACN TWV TPLWV oculeVEewV o€
VPNAEG EVEPYELEC, XWPIC va cuvavTwVTal TIipaypatika oto idlo onueio.

* AAN\GZeL N oUYKALON AV 10 dacpa Twv cwpatdiwyv tou Kl emekteivetal
ATtO UTIEPCUHPETPLKOUC €TAipoug, avegaptnta amo TI¢ TheEg padag,
(rteploxn TeV)

* Ou veol BaBpuoi eAeuBepiag TOU TAPEXOVTAL ATIO TNV UTIEPCUHUETPILA
KAVOUV TOUC CUVOECHOUC VA CUYKAiVOUV o€ akpifela kovta oto 2%

now and
LC/GigaZ

25 R

24

5

10° 10° 10 10" 10%* 10"
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g.n
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Energy, GeV
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Meipapa DELPHI = DEtector for Lepton, Photon & Hadron Identification 1989-2000
AMOTEAEZMATA

To t€tapto PrAupa ywa TNV TEPAPATIK) Kabiepwon tou Kl - n
avalntnon ywa to cwpatidlo Higgs — dev oAokAnpwBnke amo to LEP.

AUO onpaviika amoteAeopata PMopouv va avadpepbouv amod tTa
melpapata: H extipnon tng padag tou Higgs, oav elkoviko cwpatidlo

H ekmopTt) Kat tnv €K VEOU amoppodnon €vog ELKOVIKOU pttoloviou
Higgs, ol palec twv nAektpoacBevwyv prmoloviwv petatortiovtal
eAadppwg

H mapaywyn t-koudpk Kat t-avitlkoudpk, ocupmeplAapBavetal n
mapapetpog p. Evw to Ap ~ GFMW2logMH2/MW2, €xel povo
AoyaplOuikry oxeon e tn pala Higgs, omote n evaiwcbnoia va
HELWVETAL CNUAVTIKA

To mepidnuo «pmAe-dwviko dlaypappar», didel pua mbavhy tun padag
oto KI1

114.4 GeV < my < 202.0 GeV
C.L. 95%
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theory uncertainty

= 0.02761£0.00036
Pt 0.02747+0.00012
L e without NuTev

excluded preliminary

20

T l‘.l.-]"'.- T T
100
my (GeV)

1 1 I
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[MNeipapa DELPHI = DEtector for Lepton, Photon & Hadron Identification 1989-2000

2001: To DELPHI emiotpedet otoug AEADOYZ

O tote NMputavng EMI1, Kabnyntrng ©epulotokAng ZavbomouAog CERNCOURIER Reporting onintematonsl
TtpoAoynoe toucg epeuvnteg tou DELPHI gh-energy phy

Physics v | Technology~v | Community~ | In focus | Magazine

DETECTORS | NEWS

DELPHI goes home to Delphi

4 December 2001

The DELPHI experiment being dismantled at CERN.

The DELPHI collaboration returns to its spiritual home.
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Anuootlevoelc tng 2uvepyaociac DELPHI

Volume 241, number 3 PHYSICS LETTERS B 17 May 1990

STUDY OF THE LEPTONIC DECAYS OF THE Z° BOSON C itat i 0 n S p e r yea r

DELPHI Collaboration
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O MeydAocg Emtitaxuvtng Adpoviwyv (LHC) eivat o peyaAvtepog
KAL TTILO LoXupog 14 TeV emitaxuvthg cwpatidiwy oTtov KOGUO.

Aeltoupynoe mpwtn popa 10.09.2008

To LHC €xel ynkocg 27 XAU Ao UTEPAYWYLHOUGC HAYVNTEC aTto
NbTi, otn Beppokpacia 1.9 °K, pe evav aplBuo
ETUTAXUVOHEVWY DOHWYV YLA TNV Evioxuon TNg EVEPYELAC TWV
cwpatdiwy

Ta uttepaywytpa dittoAa €xouv SITAO Ttedio Kat pe Tig dVo
deopecg oe avtiBeteg KateubUvoelg

longtudinal weldng

heat exchangor Wb

\ coll outer lay
coll Inper ayer

‘ WO insen
13/14.04.2024 nyoke
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Collaboration

185 Institutions 165 Institutes (single)
from 42 countries 20 Clusters (71 Institutes in Clusters)

17 Associate Institutes

253 Institutes

15 Technical Associate Institutes 25en
o Active ATLAS Members ~ 6000

(Physicists, Engineers, Technicians, Students, Administrators)

= Scientific Authors 2899
= With PhD, contributing to M&O share 1964
= PhD Students ~ 1200
- Master / Diploma Students ~ 450

1. EKMA
2. EMM

3. AMO

4. EKE®E «AHMOKPITOS>

5. . AIFAIOY

6. EAI

/. I_I'A‘A'?‘S/‘I4.O4.2024 E. laZnc¢/EMI



Meipapa ATLAS = A Toroidal LHC ApparatuS 1990-3Apepa i

Ymo-Avixveutika Zuotipata

* Avixveutng Tpoxiwyv

 Gaocpatopetpo Mioviwy - PM

e JVotnua Auvtopdtou EAgyxou
avixveutwv ®M

* New Small Wheel Mioviwv
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Melpapa ATLAS = A Toroidal LHC ApparatuS 1990-2nuepa

O1 EAAnvikoi @aAapor Mioviov ATLAS (MDT-BIS)

Resistive plate chambers

MDT chambers

H EAAQVIKR «Koivonpagia» ATLAS

toroid

: MDT ocuvappoAoynon cowAnvwy oAicbnong (30 000)

: QA_QC 1wV MDT cwAnvwy oAicbnong (30 000)

: 2uvapoAoynonon OaAduwy HE 8 enineda (128 )
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Melpapa ATLAS = A Toroidal LHC ApparatuS 1990-2nuepa

©aAapol Barrel Inner Small = BIS

13/14.04.2024 E. lTadnh¢/EMI 37
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EKIMA - Ynodoun cuvapHoAOynonG aviXVEUTIK®OV CWARV®V

n =
File Edit Operate Project Windows Help @ Q 4
16pt Application Font =] (5 =i < 20+ _E 10 E
Tu b e Id TubelenBat] WitPress] w :
You save at: 16351 s —
B[\ data\230384.trt : 2 3 0 0 0 Wi WitHumid 1 03
b TPSI G100

End of proceedure.

T T IIIIII|

T

350,00 41000 ip ateTime]
QeLen| \WiTemp|  |12/04/2003 14:23:08 | 102
.41 20.00

Res. Freq. (Hz)] Tension (20 oC)
3120 |[me=m=m=[ 3100 |

TT I|lll||

Do _you want to reject a tube? [ IdPlugBatd] IdPlugBatB] 10 = Entries : 21997
L 1 = RMS : 0.02 mm
INH-TA | ‘ms.m | = Mean : 1671.5 mm
IeLocBag
R BTHIS | 1

IIIIIH|

PRI Y ! L
1671 1671.1 1671.2 1671.3 16714 16715 1671.6 1671.7 16718 1671.9 167:

finished tube length (mm)
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EMIM - Ynodoun Tou noioTikoU eAgyxou (QA_QC) Twv aviXVEUTIKOV COARVOV

MeTpnon 0€on cupparTog avodou
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EMMN - Ynodoun Tou noioTikoU eAgyxou (QA_QC) Twv aviXVEUTIK®OV COANVOV

METpNON OTEYAVOTNTAC AEPIOU HiIYHATOC

Number of tubes

400

200

13/14.04.2024 E. laZnc¢/EMI

Gas Leak

ID 100

Entries 1816

Mean 0.1133E-07

RMS 0.7232E-08

¥/ ndf 2581 1 13

Constant 611.8

Mean 0.9396E-08

Sigma 0.4088E-08

I T N AR A T B RO
0.02 0.04 0.06 0.08 0.1
L (bar l/s) x10 "
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ANO: zuvappoAoynon 6aAapwv MDT
Ta&n 50000, Oep okpaaoia 0. 5°C Y paoia +5%

TR

— thel=
‘“B==~ﬂﬂ-\~a Yo Pr i e :
‘\A/‘Aﬁ\‘:‘- - iy
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ATLAS NSW (New Small Wheel)

In order to benefit from the expected HL-LHC performance, the first station of the
ATLAS muon end-cap system (Small Wheel, SW) had to be replaced.

T Replaced with novel high-rate capable detectors (New Small Wheel)

New detectors for Run 3 and beyond (HL-LHC)

- Two technologies:

e OMall-strip Thin Gas Chambers (sTGCs) and Micromesh gaseous detectors
(Micromegas)

ATLAS

EXPERIMENT

Production
4 consortia for MM
6 Consortia for sTGC

Dec 2018 Dec 2019~ Aug 2021 Oct 2021
2017 MM+sTGC First sector Side A wheel Side C wheel
2013 TDR Construction integration Installation on JD completion completion

Commisioning
In ATLAS pit

ATLAS

13/14.04.2024 E. laZnc¢/EMI 42
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ATLAS

EXPERIMENT

« NSW Detector Control System & NSW Micromegas Gas System was
designed by NTUA team.

GAS SYSTEM FOR THE NJDs AT BLDG 191 CERN | | INSOEBIOG 191
FOR MICROMEGAS WEDGES

Technical details and specs

Gas supply: Argon +7% CO,

Designed flow rate per gas channek: 136 L/h for
55and 20.8 L/h for LS

Flow rate at “Operation”: 20-25 L/h

Flow rate at “Standby”: 10-15 [/h

Average pressure n the MM: 3 mbar

Nominal pressure in the MM input: >15 mbar
Nominal pressure in the MM output: <5 mbar
Maximum input pressure in the Mixer: 1.5 bar
Maximum level at input safety bubbler: 55 cm
Maximum level at output safety bubbler: 6.3 cm
Level at exhaust bubbler: 3.8 cm

Impedances in Small Wedges: Z5M-370-10800
Impedances in Large Wedges: ZLM-420-12000
Impedances in the “TMs”: 2xZTM13 + 1>XZTM13

5. Maltezos / NTUA - October 11. 2019

OUTSIDE 806 191

cuetmm
reot LAl |
010050 [0 pei0-100bar

sofery Bbiers 3 minr
pearitmbnc/besson "Hgvon hason

PFAFA A aniivm~e Arkhawa-an/aa /o Niaas Catnnmnamidia
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ATLAS

EXPERIMENT

Electronics cards designed, fabricated and assembled (by GR industry) and tested by Greek institutes:

* Micromegas L1DDC (L1 Data Driver Card)
« sTGCL1DDC .

« Rim L1DDC (sTGC trigger readout) .

L1DDC Quality Control

1024 L1DDC cards for *
Micromegas and sTGC
were tested and quality
assured in 2019

* Monitaring @80 Mb/s
* TTC signals @320 Mb/s.

Configuration Data

L1Data

- —

Some of the Elx will be replaced for trigger bandwidth extension @ HL-LHC

13/14.04.2024 E. laZnc¢/EMI

LVDB (micromegas Low Voltage Distribution Card)
Clean clock card

SsTGC Trigger Repeaters boards

Restoring attenuated trigger signals

Demokritos
Repeaters design, construction and testing

Commissioning and integration on detector

880 Serial and 150 LVDS repeater boards build in
collaboration with the Greek industry
Cooling/Faraday cages by Greek industry
Development of test bench (VC707) — yield 99.5%

ot 3 quie e | of
Operating in ATLAS since
Jan. 2022 without any problems
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ATLAS — NSW surface commissioning

* On the wheel

* Gas flushing
* HV connection
* HVoperation

Working in very dense conditions ... often w/o visual
contact ... facing and resolving a variety of challenges

13/14.04.2024

Micromegas surface commissioning -

> Installation, verification of infrastructure i 3=

» Definition of commissioning protocol ,;:2

» Problem identification, solution proposal jzj/_,ﬂ,.ﬂﬂ:—w;f“"‘”’”‘“‘
» Connections and sectors verification o o 2000”3000 4000 000 6000 7009 800

Pre-installation connections and tests Post-installation parallel work stream 2

* Onthe mm quadruplets e Temperature reading
Post-installation parallel work stream 1

ATLAS

EXPERIMENT

Example of the RMS of a baseline in
ENC for a sector layer (Blue B191, Red
BB5)

* Sensor connections

Numbar of hits | sver

* Cooling operation

* Read out connection

¢ LV operation

* Configuration of electronics

e DCS monitoring of electronics

i T T
0, 0G0 200 3000 4000 6000 6000 700 ' 000

Example of noisy channel mapping

Data taking and sign-off at B 191

* Baselines - threshold estimation

* Pulsing electronics

* Dead and Noisy channel mapping
» Trigger path validation

Dimos Sampsonidis N QiR sstone LS 9

E. fadn¢/EMTI
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ATLAS

EXPERIMENT

(Demokritos — NKUA — NTUA — UNIWA

Elx design and testing

RPC DCT testing setup block diagram

/// K 9 -
3 Ad ___ Optical fibers
LO BARREL /
SECTOR LoGIC /
DCT / KC705
|
Sooo [ | [ S [p—
MEMORY
B L e vaie e s ¥ ol e Ui | ™ el
CONFIG, MONITORING, DCS 1

A+4 x 320 Mp/s ELINK

-

et ! RTDT
:ﬁr::;;;,z e OPTICAL I
7 aam—
a5l TRANSCEIVER |
ZERO SUPPRESSED HIT DATA I| Pseudo-random X
24 x 320 Mals E LINKS Sor | Generator Uplink
i \ = ! |
GEOH | v onra —__ ! [ )
FIRMWARE (JTAG) SCA | Tx “ Downlink
X i

RPC FRONT-END

€ Uplink path: FRONT-ENDs to SECTORLOGIC

-> Downlink path: SECTOR LOGIC to FRONT-ENDs

Main Group Contributions:

U Development of DCT testing herdware/firmware/software
U Evaluation of several prototypes

U Testing and quality assurance of production cards

13/14.04.2024

E. fadn¢/EMTI

Barrel Sector Logic: RPC & Tile Barrel trigger

MuCTP T B

BCID, RO

y .RPC "
Tile Calorimeter———s!

Main Group Contributions:
O Firmware for DCT & SL and SL &d FELIX communication
U Trigger Processor Algorithms and Implementation
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2UVEIoC@OPA OoTNV avatrTugn kai 'EAgyxo Tou Avixveuty NSW

NSW: LM2-Micromegas Construction

NSW: Micromegas commissioning

NSW: Micromegas Integration

NSW: Design, fabrication, production, testing of MM-L1DDC, sTGC-L1DDC, rimL1DDC readout cards, and Low
Voltage Distribution (LVDB) cards, Clean clock card

NSW:
NSW:
NSW:
NSW:
NSW:
NSW:
NSW:
NSW:
NSW:

NSW

Design of the NSW gas system

Radiation hard studies of frontend and readout electronics
Micromegas modules Test beam and irradiation

Irradiation of the VMM asic and relevant electronics

sTGC Trigger repeaters, design and construction

sTGC Trigger Commissioning

Gif++ sTGC detector Irradiation studies

sTGC detector Commissioning/integration

Online monitoring tools in ATLAS Trigger/DAQ (Grafana, Gnam)

: Alti TTC pattern generator

13/14.04.2024 E. laZnc¢/EMI
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Recent Contribution Areas Software, Muon Performance, Data Analysis

Muon software development: CSC reconstruction, Multi-Threaded(MT) migration, MT Muon reconstruction &
validation, NSW simulation

Muon digitization, reconstruction, geometry, performance, alignment redesign-implementation
NSW: readout geometry, alignment, cabling map, MM clustering in high radiation
Phase Il : GeoModel XML description
—>ACTS project: Muon reconstruction Migration
B-Physics
SM Physics: Z-mass precision measurement, Z+jets, Zbb, 4l lineshape, Diboson: Production, Polarization, VBS
Indirect Searches for NP, EFT interpretation, Combination of results
Higgs: H->4£ (couplings, differential, width), high mass search (H=>4¢, £€qq, £8wv)
Exotics: HDBS-DBL: W', Z’, ZZd, ZdZd, LLPs
Di-Higgs: HHbbyy
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Nea Quolkn

ATLAS-CONF-2023-035

' Search for diphoton resonances in the 66 to 110 GeV mass range using 140 fb-1 at 13 TeV.

Special features:

13/14.04.2024 -

Two searches: model independent and model dependent (assuming SM Higgs like production XS and using a
BDT to discriminate photons from electrons).

Objetc selections: additional Et/my, > 0.38 for each y instead of the Pty cut.
Additional background: Drell-Yan originates from Z/y* — e‘e with electrons faking photons.
 Shape and normalization constrained using a data-driven measurement of e — y events in Z — ee decays.

Categories based on the photon reconstruction: both unconverted (UU), one converted and one unconverted
(CU) or both converted (CC).

%) _ll’]TIIIVII]'VIIITIII‘IIT"]IT’ TSOO_VYI]Tl‘l‘lll"'l"‘ll'fl"‘[ll'
g ATLAS Simulation Preliminary g | ATLAS Simulation Preliminary

> ®F 5=13Tev, 1401’ o Signal (m, =80 GeV) > [ fs=13TeV, 140" * Signal (m_ =80 GeV)
£ it Converted-Converted DSCB Fit £ | Unconverted-Unconverted DSCB Fit

£ BDT Category 1 £ 500~ BDT Ccategory 3

< n_ =80.24 GeV = u__ =80.05GeV

> cse > cs

R Oeg =1.71 GeV 3 Ogg = 1.02 GeV

w0 0 400

S 30 P

= )

.E [

[} [}

g 2 @ 300

200

100

v e e by by by o byaaal

NI SRR ENENE FRRNE ARENE FNENEARANE ARRN RN N AN
LANLINL B L B L L L L L LB B N LB

N R AR R AR RN AR RRRRE R

88
m,, [GeV] m,, [GeV]

~
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JHEP 09 (2023) 004

Search for a light charged Higgs boson in t—H*b decays, with Ht—cb, in the
lepton+jets final state at 13 TeV.

e Mass range: 60 - 160 GeV.
» Event selections: ==1 1solated light lepton, >=4j out of them >=2b, Emiss >20 GeV,

Emiss + MW >20 GeV.
« Main background: ttbar (single t, V+jets). e (O
H— cb search
* The fit 1s done on NN score. 4,20 + 1bi

v

5j, 2b + 1bl

v

6j, 2b + 1bl

13/14.04.2024 o E. FaZr']c{ng'l
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vert  E-Sign Find text or tools Q B & 3z @ & XK

FCNC t—qgX, X—bb

JHEP 07 (2023) 199

Search for a new scalar resonance in flavour-changing neutral-current top-quark decays
t—qX, X—bb at 13 TeV.

* Mass range: 20 - 160 GeV.

» Event selections: ==1 isolated light lepton, >=4j out of them >=2b & >=1looseb, Eqmiss >2(0
GeV, Ermiss + MW >60 GeV.

» Main background: ttbar (single t, V+jets).
* Dedicated signal samples for both t—uX and t—cX.

0 0.25
g b = | ATLAS Simulation [t uX 80 GeV -
0- L 0.2l F i 3b [ Background )
Uy 0.15}-
X < ’ 011
b 0.05-
g q=ujc ; _
13/14.04.2024 E. aZi/EMI s mere PN IEPEPE SPRPADIE T W & c
1, B aane 96 02 04 06 08 10

1Y 20 Ga\/ NN ittt
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Dark Matter

THE HIGGS SECTOR AS A PORTAL Matter ~ Dark Energy

Higgs boson acting as portal connecting the dark

sector and the SM sector: Dark Matter
@ m " ° comparison with Direct Detection experiments
. . & LA BB R U LT SR B A | L 2R . P B | R B ' -
¢ DM can be produced via the Higgs boson decay 5 ATLAS i e
. = 107 e T All limits at 90% CL
e Look for anqmalous decays of the Higgs boson g \\\ | (- 8Tev, 203" ] Higgs Portal WIMP:
(SM BR(H—inv.) = 0.12%) ; —_— & 5=13TeV, 139f6" o ---- Scalar
: : : s = Mai
e Signatures characterised by EJ"** + X for different & g — i _' o
. ) :_ ~\ ...... : _: ectorger
Higgs production modes 107 R B R VeGlOr y model 0. 0.2
S - - Other experiments:
10749 P ... ) _: — - Xenon1T-Mig
= coherent elastic nt1rlri;m—nm;l('u.\‘ scattering_| o DSSO-MigNQ
:: : —— — DS50-MigQF
10—53 - - - - - PandaX-4T
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top quark

LHC top factory: ATLAS recorded up to 30 top quarks every second!

Run: 267638
Event: 193690558
2015-06-13 23:52:26 CEST
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Higgs discovery to Higgs precision measurements:

the top quark holds the key thanks to large mass —
strong coupling to Higgs

short lifetime (~1072°s) « hadronization
my = 172.52 + 0.14 (stat) + 0.30(sys)
m, = 172.52 + 0.14 (stat) + 0.30 (syst) GeV

Total uncertainty + 0.33 GeV — 0.2%

Dominant production modes at LHC: t 1, then
electroweak single top

LJ Need good modelling
L Also differential & in extreme phase space

Most results based on 140 fb-1 of 13 TeV collisions

13/14.04.2024

E. FQZﬁc/EM. 1

ATLAS+CMS \s=7,8TeV
............ ATLAS+CMS combined Sl
[ | stat uncertalnt%/ stat

total uncertainty

ATLAS ’ m, + total (+ stat + syst) [GeV]
dilepton 7 TeV —t—e—t—1 173.79+ 1.42 (+ 0.54+ 1.31)
lepton+jets 7 TeV |—|—--—+—| 172.33+1.28 (+ 0.75+ 1.04)
all-jets 7 TeV P —— 175.06+ 1.82 (+ 1.35+ 1.21)
dilepton 8 TeV |+-H 172.99+ 0.84 (+ 0.41+ 0.74)
lepton+jets 8 TeV = 172.08+0.91 (+ 0.39+ 0.82)
all-jets 8 TeV e 173.72+1.15 (£ 0.55+ 1.02)
combined I-E-H 172.71+ 0.48 (+ 0.25+ 0.41)

CMs
dilepton 7 TeV ———+— 17250+ 1.58 (+ 0.43+ 1.52)
lepton+jets 7 TeV |§—|—o—o—| 173.49+ 1.06 (+ 0.43+ 0.97)
all-jets 7 TeV F—— 173.49+ 1.41 (+ 0.69+ 1.23)
dilepton 8 TeV —teb— 172.22+0.95 (+ 0.18+ 0.94)
lepton+jets 8 TeV HeiH 172.35+ 0.48 (+ 0.16+ 0.45)
all-jets 8 TeV HeH 172.32+ 0.62 (+ 0.25+ 0.57)
single top 8 TeV [== == 172.95+1.20 (+ 0.77 £ 0.93)
Jhy 8 TeV + 17350+ 3.14 (+ 3.00+ 0.94)
secondary vertex 8 TeV et 173.68+ 1.12 (+ 0.20+ 1.11)
combined HiH 172.52+ 0.42 (+ 0.14 + 0.39)

ATLAS+CMS LHCtopWG
dilepton H=H 172.30+ 0.59 (+ 0.29+ 0.51)
lepton+jets - 172.45+ 0.36 (+ 0.17+ 0.32)
all-jets |+-H 172.60+ 0.45 (+ 0.26 + 0.36)
other it 173.53+ 0.77 (+ 0.43+ 0.64)
combined |+-|-| 172.52+ 0.33 (+ 0.14+ 0.30)
|||||||||§‘||| ||||||

165 170 175 180 185
m; [GeV]
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tt final state fractions

e+el%
U+ 1%
T+11%
e+u2%

e+12%

|
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13/14.04.2024

CERN-LHC-ATLAS (cern)

{ATLAS}

(Proposed: Oct 1, 1992, Approved: Jan 31, 1996, Started: Nov 23, 2009, Completed: 9999)

ATLAS Collaboration

ATLAS is one of the four major experiments at the Large Hadron Collider (LHC) at CERN. It is a general-purpose particle physics experiment run by an international collaboration and,
together with CMS, is designed to exploit the full discovery potential and the huge range of physics opportunities that the LHC provides. ATLAS' scientific exploration uses precision
measurement to push the frontiers of knowledge by seeking answers to fundamental questions such as: What are the basic building blocks of matter? What are the fundamental
forces of nature? Could there be a greater underlying symmetry to our universe? ATLAS physicists test the predictions of the Standard Model, which encapsulates our current
understanding of what the building blocks of matter are and how they interact. These studies can lead to ground-breaking discoveries, such as that of the Higgs boson, physics
beyond the Standard Model and the development of new theories to better describe our universe.

Articles associated with CERN-LHC-ATLAS
Collaboration articles
Collaboration members

& links

Papers per year

1985 2024

Number of authors

Single author 9,815

10 authors or less 13,104

17,455 results | Citation Summary Most Recent

Extra Higgs boson searches at the LHC
ATLAS and CMS Collaborations « Junquan Tao for the collaborations. (Apr 4, 2024)
Contribution to: CKM 2023 - e-Print: 2404.03571 [hep-ex]

pdf [5 cite (2 reference search %) 0 citations

Search for pair-produced higgsinos decaying via Higgs or Z bosons to final states containing a
pair of photons and a pair of b-jets with the ATLAS detector

ATLAS Collaboration - Georges Aad (Marseille, CPPM) et al. (Apr 2, 2024)

e-Print: 2404.01996 [hep-ex]

pdf  [= cite [d reference search %) O citations
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>YMMEPAZMATA 1980-3Auspa

OL2uvepyaoieg kal Ta avtiotowxa NMelpapata otn Puoikn Twyv YYnAwyv Evepyelwy,
avéavovtal cnuavtikayla Kabe emopevn yeviA PeE TNV TTAPAAANAN avarntuén tng
TexvoAoyiag:

Emttaxuvteg: MNnyeg loviwy, payvnteg, RF-kol\otnteg, eTITaxuVvIlkeg OOHEG, TEPATTLA
ueyebn - SPS (7 km), LEP (27 km), LHC (27 km) CLIC (48 km), FCC (100 km)

Avixveutecg: Tpoxlwy (Mupitio kat aAdot nulaywyol), veot Baiauol (Micromegas, GEM),
avtiotowxn avénon peyebwv — NA-14 (ctaBepou oTOX0U, PUIKPN OTEPEA YWVia avixveuong
dedopevwy), ONA Ta eTtOPEVA HE CUYKPOUOUEVEC OECHECR, KUALVOPLKN YEWUETPLA 4Tt

ZuotAuata EAEyxou: Ao eKATOVIADEC AVIXVEUTIKOL aloBnTApeg =2 ekatoppLpla

HAektpovika: TaxUTepng armokpLlong yla va KAAUTITOUV TIC POEC CNUATWY TWV AVIXVEUTWY,
LE TNV PO TWV yeyovoTtwy 1tou epdavidovtal, LHC 25 ns

YmoAoylwoteg: Kataxwplon, emeepyaoia kat avaAuon TwV TIEPAPATIKWY OEO0UEVWV
Epeuvnteg: NMNoAamnAdoiog aptbuoc - 50 (NA-14), 350 (DELPHI), 4000 (ATLAS)

2uvepyaoieg: [dlaitepa opaAn n cuvuTtapén TTOAAWY EpeuvVNTWY ATIO dlAdOPEC XWPEC Kal
TTIOALTIOMOUG, KATAVOUN UTIEVBLVOTHTWY PE Katabeon tapadotewy oe 0eOOUEVO Xpovo!!
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