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<> Participation in ATLAS

p National Technical University of Athens (NTUA)

p Aristotle University of Thessaloniki (AUTh)

p National and Kapodistrian University of Athens (NKUA) HELLENIC
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p Demokritos ATLAS group (NCSR)

p University of West Attica (UNIWA)

p Hellenic Open University (HOU)
<> Participation in CMS

p National and Kapodistrian University of Athens (NKUA)
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p National Technical University of Athens (NTUA)

p University of loannina (UQI)

p Demokritos CMS group (NCSR)
<> Participation in ALICE

p National and Kapodistrian University of Athens (NKUA)
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Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Pixel detector
WAr electromagnetic calorimeters
Muon chambers Solenoid magnet | Transition radiation fracker
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ATLAS Greece: Historical Overview

Tube wiring

‘ 2

Construction, test and
commissioning of 128 Barrel

Inner Small (BIS) MDT precision
Chambers of the ATLAS Muon

Spectrometer

22 Researchers (
19 PhD students

1 Technician
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Current Participation
Total FTEs: 37.4 (out of which PhD 19)

17 permanent, 5 Post-Doc)

Currently 11 Master students
Currently 16 Undergraduates
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ATLAS Greece: NTUA e

Present ATLAS-NTUA group composition: Recent Contribution Areas

Current Ph.D. students: ® NSW: design and implementation of the Detector Control
Theo Alexopoulos (Prof.) e System (DCS).

Evangelos Gazis (Prof. emeritus) e Design, implementation and maintenance of Muon MDT

Yannis K is (Assis. Prof) 1. P. Tzanis (done, CERN fellow) chambers DCS
annis KOpPsalls (ASSIS. Frof. i )
P _ 2. C. Paraskev'opoulos (done, INFN Frascati) o NSW: Micromegas commissioning.
Stavros Maltezos (Prof. emeritus) 3. M. Perganti o NSW: Micromegas Integration.
] ] ] 4. N.Kanellos e NSW: Design, fabrication, production, testing of MM-
NTUA Technical Staff for NSW integrations & 5. E. Andreadaki L1DDC, sTGC-L1DDC, rimL1DDC readout cards,
commisioning , 6. G, Koutelieris LowVoltageDistribution (LVDB) cards, and Clean Clock card.
Lok Iakovn_d|s (Merc]hfarycal Eng.) 7. Y. Drivas-Koulouris e NSW: Design of the NSW gas system, galeak validation of
2. N Agaplou.(Te.c nician) _ . 8. M. Arampatzi all micromegas modules & sectors during integration &
3. G. Athanasiadis (Mechanical Engineer) commissioning
4. C.Bakalis (Applied Phy§|C|st) . e NSW: Radiation hard studies of frontend and readout
5. A.Vgenopoulos (Electrical Engineer) Past PhD students since 2012 in chronological order  ¢|actronics in Greece (Tandem, Demokritos).
6. C. Kitsaki (applied Phys.|C|st) , ® NSW: Micromegas modules Testbeam and irradiation.
7. |. Fragkos (General Engineer) 1. Ch. Tsarouchas (Swiss Re, CH)
8. A. Giokaris (Applied Physicist) 2. E. Mountricha (Credit Swiss, CH)
9. P. Gkountoumis (Electronics Engineer) 3. F. Antoniou (CERN)
10. N. Karagianopoulos (Technician) 4. G. |ak0Vi<?|i-°: (BNL, USA).
11. E. Karentzos (Applied Physicist) 5. S Leontsinis (U. of ZU”_Ch)
12. E. Koulouris (Applied Physicist) 6. K. Karakostas (Computing, GR)
13. C. Kourkoutis (Electrical Engineer) 2 LArgy‘ror;oulos (CERN)
14. E. Lampardaki (Technician) £ - Gazis { S‘cf) _ ,
. .. 9. N. Karastathis (Credit Swiss. CH)

15. P. Lopez Macia (Physicist)
16. M. Natsios (Phvsicist 10. K. Ntekas (UCI, USA)

- M. Natsios (Physicist) . 11. P. Gkountoumis (UCI, USA)
17. C. Paraskevopoulos (Applied Physicist) 12. A. Koulouris (fellow CERN)
18. M. Perganti (A.pplied Phycisist) 13. E. Karentzos (Freiburg, GE)
19. P. Tzanis (Applied Physicist) 14. E. Adamidi (ATHENA institute, GR)
20. S. Tzanos (Applied Physicist) 15. S. Kostoglou (CERN)
21. G. Statharas (Technician) 16. A. Xydou (EPFL, CH)
22. K. Patrinos (Ph.D Physicist, Laboratory Teaching 17. C. Bakalis (SLAC-Stanford, USA)

Staff)

=
5

C. Kitsaki (just graduated)
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ATLAS Greece: AUTh, HOU

Current Members Recent Contribution Areas Completed PhDs, MScs in ATLAS (2004-
« C. Petridou, Prof. emeritus, AUTh e NSW : LM2-Micromegas Construction « A. Krepouri MSc, PhD AUTh 2004
- D. Sampsonidis, Prof. AUTh e NSW: Micromegas commissioning - K. Bachas PhD AUTh 2008
- K. Kordas, Prof. AUTh e Muon software: CSC reconstruction, MT code, « A. Petridis PhD AUTh 2010
. S.Tzamarias, Prof. AUTh NSW simulation, ACTS project . L. Sotiropoulou PhD AUTh 2014
. S. Argyropoulos, Assoc. Prof. AUTh e Muon digitization, reconstruction, geometry, » |. Nomidis MSc, PhD AUTh 2012
« C. Lampoudis, Assist. Prof. AUTh performance « V. Kouskoura MSc, PhD AUTh 2013
. A. Leisos, Assoc. Prof. HOU, Patras e SM Physics: Z+jets, Zbb, 4l lineshape, Diboson: . D. lliadis MSc, PhD AUTh 2014
. K. Bachas, Assoc. Prof. UoTh, Lamia & AUTh Production, Polarization, VBS . C. Gentsos MSc, PhD AUTh 2016
e Indirect Searches for NP, EFT interpretation, . A Gaitatzis PhD AUTh 2018
- A. Tsirigotis, Senior Researcher HOU, Patras Combination of results « D. Sampsonidou MSc, PhD AUTh 2020

e Higgs: High mass HZZ(llvv)
e Exotics: HDBS-DBL: W’, Z7d, ZdZd
e DiHiggs: HHbbyy

« |. Maznas MSc, PhD AUTh 2021

+ |. Maniatis MSc, PhD AUTh 2021

« |. Karkanias PhD AUTh 2021

« M. Tsopoulou MSc, PhD AUTh 2022
« K. Paraschou MSc, PhD AUTh 2022
« E. Kasimi MSc, PhD AUTh 2023

D. lliadis, Senior Researcher HOU, Patras

M. Tsopoulou, Post-Doctoral researcher AUTh

E. Kasimi, Post-Doctoral researcher AUTh

A. Tsiamis, PhD cand. AUTh

A. Marantis, PhD cand. HOU

A. Vgenopoulos, PhD cand. AUTh
|. Aggelis, PhD cand. AUTh

S. Merianos, PhD cand. AUTh

D. Amperiadou, PhD cand. AUTh
« A. Mamaras, PhD cand. AUTh

Heenc Konstantinos Kousouris 6
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ATLAS Greece: NKUA e

eT

d

Current Members

« C. Kourkoumelis, Prof. Emeritus, NKUA

D. Fassouliotis, Prof. NKUA

|. Gkialas, Prof. Univ. of Aegean

S. Angelidakis, Post-doctoral researcher, NKUA
L. Fountas, PhD candidate, Univ. of Aegean

K. Sioulas, PhD candidate, NKUA

N. Kamaras, MSc candidate, NKUA

Six undergraduate students

Recent Contribution Areas

e NSW electronics quality assurance

e Micromegas commissioning

e Muon software

e Muon reconstruction & performance
e Higgs Physics

e Exotics and LLPs

PhDs, MScs in ATLAS

K. lordanidou MSc, PhD 2015
A. Kourkoumeli-Charalambidi PhD 2015

30000

N. Tsirintanis PhD 2016 tubes wired
S. Angelidakis MSc, PhD 2016
P. Bellos MSc, PhD 2020

Heenc Konstantinos Kousouris 7
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ATLAS Greece: NCSR, UNIWA

Demokritos ATLAS Group
(full member since 2017)

Current group composition
Researchers
Georgios Fanourakis (Emeritus)
Theo Geralis (Team representative)
Georgios Stavropoulos
Andreas Psallidas
Doctoral/Master Students
Olga Zormpa (PhD)
Elena Kanellaki (Master)
Technician (Electronics)
Yannis Kiskiras
Practical work (about 2-3/year)
Argiris Kerezis, Univ. of loannina
llias Alexopoulos, Univ. of Athens
Previously members
Maria Myrto Prapa (2021)
Kostas Damanakis (Master - 2019)
Olga Zormpa (Master - 2019)
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University of West Attica (UNIWA) ATLAS GROUP

2016 —2019: Co-operation with ATLAS NKUA group
2019 —-now : ATLAS Technical Associate Institute

Current Members

1 Stathis Kyriakis-Bitzaros (Prof.)
 Katerina Zachariadou (Prof.)

 loannis Mesolongitis (PhD student, CERN fellow)
4 F. Kolitsi (MsC student)

Diploma Theses

' Nontas Politis (2019)

1 Nikolaos Stouras (2023)
4 loannis Stamoulos (2023)

Group Research Activities (2017 — 2023) Contribution Areas

* Irradiation of the VMM asic and relevant electronics _

« sTGC detector Commissioning/integration Muon Phase-l Upgrade: NSW electronics _ _

« The sTGC Trigger repeaters, design and construction a L1.DDC for Mlcromgga_ls qnd sTGC detectors design and testing
: . d Micromegas commissioning

* The sTGC Trigger Commissioning

e Gif++ sTGC detector Irradiation studies
 The sTGC Trigger Integration
* Muon software development

3 Micromegas integration

Muon Phase-ll Upgrade: RPC electronics

 Quality testing of ~1900 DCT boards for the RPC detectors readout
e Precision Z-mass measurement analysis A Trigger algorithms of Muon Barrel Sector Logic board.

HeLEnC Konstantinos Kousouris
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ATLAS Greece: Recent Contrlbunons

NSW Construction & Commissioning
* NSW: LM2-Micromegas Construction
« NSW: Detector Control System (DCS)
« NSW: Micromegas commissioning
« NSW: Micromegas Integration

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

« NSW: Design of the NSW gas system

« NSW: Radiation hard studies of frontend and readout
electronics

« NSW: Micromegas modules Testbeam and irradiation

« NSW: Irradiation of the VMM asic and relevant
electronics

« NSW: sTGC Trigger repeaters, design and construction
* NSW: sTGC Trigger Commissioning

« NSW: Gif++ sTGC detector Irradiation studies

« NSW: sTGC detector Commissioning/integration

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

« NSW: Alti TTC pattern generator

Konstantinos Kousouris
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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,
4| lineshape, Diboson: Production, Polarization, VBS

Indirect Searches for NP, EFT interpretation,
Combination of results

Higgs: H->48 (couplings, differential, width), high mass
search (H->4¢, €€qq, £€wv)

Exotics: HDBS-DBL: W', Z’, ZZd, ZdZd, LLPs

DiHiggs: HHbbyy
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ATLAS Greece: Recent Contributions

AUTh-ATLAS Contribution to the FTK (Fast TracKer) Project

» “Fast TracKer” (FTK) : a Hardware pre-processor for the High-
Level Trigger of ATLAS Run3

* Designed to find and measure tracks of charged particles in all
events (100 kHz) accepted by the L1 trigger

e Patten-matching in dedicated “AM” ASICs (Associative
Memories).

* Track fitting and all other tasks in FPGAs.

e R&D on Fast Tracker for Hadron Colliders funded by EU IAPP grant
FP7 324318 (1.5M euros total, 322k at AUTh)

* Group delivered Clustering firmware, AM tests, bit-accurate <\ =
simulations, Monitoring of AM boards, tests of boards and o

system commissioning, etc.
FPGA replica of pixel matrix

* At the end, FTK was not pursued for the ATLAS Run3 trigger amm_

* FTKTDR (2013) : CERN-LHCC-2013-007 , ATLAS-TDR-021-2013 ; J

* Final FTK paper (2021): “The ATLAS Fast TracKer system”, 2021
JINST 16 P0O7006

o direction -->
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https://cds.cern.ch/record/1552953/files/ATLAS-TDR-021.pdf
https://iopscience.iop.org/article/10.1088/1748-0221/16/07/P07006
https://iopscience.iop.org/article/10.1088/1748-0221/16/07/P07006
https://iopscience.iop.org/article/10.1088/1748-0221/16/07/P07006
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ATLAS Greece: Coordination Positions

Muon Speakers Committee Member (C. Kourkoumelis 2015 -
2021)

MM (NSW) surface commissioning (D. Fassouliotis 2019 -
2020)

Muon Detector Performance Group sub-Coordinator for the
integration of the NSW geometry and alignment
(S. Angelidakis 2021 - today)

Co-convener of the Efficiency subgroup of ATLAS MCP
(S. Angelidakis 2022-2023)

Co-convener of the ATLAS MCP (S. Angelidakis 2023 - today)

ATLAS Muon Software Coordinator (G. Stavropoulos 2021 -
today)

ATLAS Muon Steering group (G. Stavropoulos 2021 - today)
NSW Trigger Coordinator (T. Geralis 2021 - today)

NSW Electronics Steering group (7. Geralis 2017 - today)
Vertical Slice Laboratory responsible (T. Geralis 2022 - today)
Speakers Committee Member (K. Kordas 2020 - 2022)

SCAB Member (C. Petridou 2019 - 2021)

International Computing Board Member (D. Sampsonidis,
2012 - today)

UNIVERSITY
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National Contact Physicist (D. Samsonidis, 2023 - today)
National Contact Physicist (E. Gazis, 2005 - 2023 )

Upgrade Advisory Board Member (D. Samsonidis, 2023 - today)
Upgrade Advisory Board Member (E. Gazis, 2015 - 2023)

NSW Electronics Steering (T. Alexopoulos 2017 - 2023)

Muon DCS coordinator (T. Alexopoulos 2016 - 2019)

Muon DCS coordinator (C. Paraskevopoulos 2022 - today)

NSW DCS coordinator (T. Alexopoulos 2016 - 2020)

NSW DCS coordinator (P. Tzanis 2021 - 2022)

NSW commissioning coordination (E. Koulouris 2019-2022)
Micromegas integration co-coordinator (7. Alexopoulos 2015 - 2022)
Micromegas Analysis co-coordinator (7. Alexopoulos 2016 - 2019)
Micromegas represetative in Muon SG (T. Alexopoulos 2022 - today)
Micromegas testbeam co-coordinator (7. Alexopoulos 2015 - 2019)
NSW services coordinator in commission (K. lakovidis 2019 - 2022)
NSW Steering group (T. Alexopoulos 2017 - 2023)

Heenc Konstantinos Kousouris 12



ATLAS Greece: Publications & Physics

Run 1, 2 Physics (highlights)

Higgs first observation

First observation of the associated production of Z boson with prompt and non-prompt J/{
Measurement of the production of the J/{ and {(2S) mesons and study of the decay x, = J/WYJ/Y

B hadron rare decays, Spin and parity of the higgs in the WW*

Higgs boson production in the WW* - €v€v decay channel through VBF mechanism

First observation of the associated production of
Z boson with prompt and non-prompt J/{

= *Prompt

fs=8 TeV, L =20.3fb"

* *Non Prompt

.Samo Sign Di-Muon Pairs

Events / 0.05 GeV

.6 2.8 3 3.2 3.4 3.6
J/y invariant mass [GeV]
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Higgs boson production in the WW* - €v8v decay
channel through VBF mechanism

IIIIIIIIIlIIIIlIIIIlIIlllll

ATLAS
VBF H— WW* — evuv
fiducial cross section

m Powheg+Pythia8

A Powheg+Herwig7

»x MG5+Herwig7

v VBFNLO@LO+Pythia8
»x VBFNLO®@LO

¢ VBFNLO@NLO

Data Vs =13 TeV, 139 fb™
——1.68+033+0.231

.......

[ stat. + syst.
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Signal strength (u)

Higgs first observation
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ATLAS Greece: Publications & Physics

Run 2 Physics (highlights)

9gF
VBF
VH
ttH

Inclusive

Measurement of
Higgs-boson couplings

Eur. Phys. J. C 80 (2020) 957

220 -
A TLAS ZZ-1j _—-—
H— ZZ* — 4l 72.5 _E_._
Vs =13TeV, 139 fo'' wx| .
Production Mode - |y | < 2.5 [ I S bR
H N/NS
—— Observed: Stat+Sys SM Prediction
. - -value = 91%
[m] Observed: Stat-Only p-value B [fb] (c:B),, ]
Emil 1120130 1170 + 80
E = 110 + 40 920+ 20
e 3 75 52475
— » 3 2677 154773
ﬁ 1340 £ 120 1330+ 80
TN | B B 1 R R R
5-B/(c-B)
SM

Publications with direct contribution from the

teams

Conf_Notes (preliminary results) with direct

contribution from the teams

Pub_Notes with direct contribution from the teams

Detector related publications

Planned publications

Total
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80

42

14

60
7

203
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Search for a high mass Higgs boson
in the H = ZZ channel

Eur. Phys. J. C 81 (2021) 332

a 10 § I I I g
% - ATLAS —— Observed CL, limit .
N B s=13TeV,139fb" - Expected CL_ limit ]
1 1 Hozz s rirr +rrvy EE) Expected 1o -
T = NWA, ggF production [ JExpected 26 .
o e Expected CL_ limit (/"/'I"I"H
< S Expected CL_ limit (/"/'vv) |

5 1078 =
o - E
c C ]
o
@ B . ]
E 107%¢ BT
_ = 3
O -

2 C
[?(\) 10—3 | | |
o 500 1000 1500 2000

m,, [GeV]
Measurement of the
Higgs-boson width

— _IIIIIllllllllIIIlIIIIIIllllllllllllllll
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o
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Phys. Lett. B 846 (2023) 138223
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https://link.springer.com/article/10.1140/epjc/s10052-020-8227-9
https://link.springer.com/article/10.1140/epjc/s10052-021-09013-y
https://authors.elsevier.com/sd/article/S0370269323005579
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ATLAS Greece: Publications & Physics 3

Run 2 Physics (highlights)

Direct Searches for New Physics
In Di-boson channels

WZ polarization measurements

The presence of a W boson and a Z . . ]
P _ . Individual helicity fractions for W’ ->WZ W’ ->WZ
bosqn W.Ith ) S|mu.ltar.1eous . W & Z in WZ fully leptonic states DY-production VBF-production
longitudinal polarisation observed with
significance of 7.1 standard deviations 0 10 —
o) AN ISR I I BRI L I UL I o E
r o 0.6—m T ——— % ATLAS ——— Obs. 95% CL upper limit ATLAS Obs. 95% CL upper I‘|m‘n ]
= s Am;s '. o t' B Vs =13TeV, 139 fb" — — Exp. 95% CL upper limit Vs =13TeV, 139 f5' ; E:Pe:i;fr:t"::’:)’ limit ]
— 0.5]- 's=13Tev, 139" p:vvaheg+py(hia 70 Drell-Yan SR [ Expected it t10) ’ VBF SR ] ExZected limit :20) _
2 d ATLAS [ WZ events L el 1z [ Expected limit (+20)  VTVBRgo, -1 -
— ( ) 1 041 W* polarisation E c)c(: — HVT Model A, g =1 HVT VBF, g ¢, =2 n
o o E: 13 TeV, 139 fb FE o £ T i e —— HVT Model B, g, =3 HVT VBF, g ¢, =3 e
Q 102 o oanlelol TN L e 107 E = ——— HVTVBF, gc,=4 |
8 0.3 . E ’ o 3
= : . i y
Z 60 e o 107
2 50 : e U - 2
'U.S 40 .Data . 01:_ - 1 —3—..I....I....I....I....I....I..I....I....I.... L L DN L L | PRI BRI B
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< 0r . MadGraph NLO x0.93 -015 01 -005 0 005 01 0. M [GeV]
ol MadGraph 0,1j@LO x1.44 f -t
+_
Wz > ¢'vee H; *->WZ
. ) . I . , . I . , . l . . . l , . , > 0.6:l IIIII LB TiTT IIYI]II.III Illl IIIT L ] LELELIL I TiT : 3 ; . . . I . . . y I . . . ; I . . y . I . . . . I . . . . I r . . . l . . . r
o - ATLAS e Data - = . ATLAS Obs. 95% CL upper limit
_q:) 0.5 's=13TeV, 139" Powheg+Pythia " E 10 E_E =13 TeV, 139 fb™' — — Exp. 95% CL upper limit —E
- W'Z events 3 - -
s —— 106 contour ) - 3
o) | Z polarisation i f "o ” VBF SR - Expected limit (+1o) i
| I e - T - :
% e B £ o conlour ’ el |:| Expected limit (+26) |
= X
o)
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© - EE gy, 4 | 10° —
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ATLAS Greece: Publications & Physics

Run 2 Physics (highlights)

Precision measurements for the

WZ fully leptonic production cross

section a 13 TeV

T T T | T T T T ; T T T T T T T | T T T T T
eee | 1.07 £0.08 : y L 4
: ATLAS
: (s=13TeV, 36.1 1"
uee | 099+005 ———@—H—
: w*z
eupn | 1.01+0.07 } ﬁ ; ® Data
: &= MATRIX, NNPDF3.0
-+ I MATRIX, MMHT2014
MUK | 1.06 +0.06 ' *—— ... MATRIX, CT14
iiiiii (=il ——Sherpa222,
H NNPDF3.0
combined | 1.03 +0.05 -
1 1 1 I 1 1 1 1 : 1 L 1 I L 1 1 L I 1 L 1 1 | 1
1
fid. theory
Owz/ Owz
EFT interpretation:
Combination results of WWjj
and WZjj channels 95% CL on
guartic couplings
< 7[]]]]]1[TllllITIIIIIIIIIIIIIIIIT]ITIIIIIII|17
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S 15r fs = 13TeV, 36.1 fo' ]
1 .
0.5¢ .
oF -
-0.5 N
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WZ jj EWK observation

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

Events /0.2

Data/MC

45 sl | | L | =

- ATLAS ® Data 7
40 5— s=13 ‘:;;/23681 :' — W»ZZZZE"C"D _;
35 ;_ . = fﬂzisid. leptons _;

C t+V -
30 :_ I tZj and VVV —:

- / #44% Tot. unc. =
25 E_ 7 //,,{% % (d) _E
20 ;— 1 @ _;
10 3 113

N
N

V

Ratio to Data

21 .

1- A 4 l l/ L

/ —+—{_ T T T yi

a 205 0 05 1
BDT Score

[fb/GeV]

do

Events /0.125

dm,

)]

MHOEV S .
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¢ Data W ZZ(EW)
Zz(QCD) [@ggzZ
[ Others 77 Uncertainty

ATLAS Preliminary
s =13 TeV, 139 fb™
ceeejj

Signal Region
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ZZ jj EWK observation
R AR LA RARN AR RARN RARS LA AARE KRR
35~ ATLAS Preliminary o Data  mmZZ(EW)
[ 5= 13TeV, 139 fb"gvo\}ge’s =ﬁ%(n°H%E)
I ctwj E999ZZ - Uncertainty -
30 Signal Region ]
- EWK production in ZZjj is
» observed combining the

with

4ljj and 212vjj channels,

standard deviations

a significance of 5.5

0

-1 -08-06-04-02 0 02 04 06 08 1

BDT Output

ZZ jj Differential cross section
in the fully leptonic channel
(VBS-enhanched region)

ATLAS
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—
Q
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<
S

e
<
w

LI | T T - :
VBS-Enhanced region, { < 0.4 N 403 ' '
-e- Data, stat. unc. o 30;’-‘

20K

Total unc.
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T
-
U
.

LA B S B

———
ATLAS
Vs =13 TeV, 140 fb”'

.-

o
T[TTTT[TTTTITT

b L

o O

V\
.

10°* - E ; — — Expected 95% confidence interval _E
= = I (| = Observed 95% confidence intervalJ
C 7 5-' ----- Unitarity Bound 3
1075 |~ E===A=== Strong 4lj} (SHERPA) + EW 4ljj (MG5+Pv8) - 40 Ll N RN R =
E o= Strong 4ljj (MG5_NLO+PY8) + EW 4ljj (MG5+PY8) E 1 2 3 4 5 6
C — — —  EW 4ljj (MG5+Py8) . E [TeV]
1078 —"mmmeee EW 4ljj (POWHEG+PY 8) + ZZV(V— jj) (SHERPA) —
= N l L 1 =
1.6F ' . : ' E Wilson [IMagl>  95% confidence interval [TeV—4]
1.4 = E coefficient Included Expected Observed
128 : Fro/A*  yes  [0.98,093]  [-1.00,0.97]
0.8F : no [-23,17] [-19, 19]
0.6F E Fri/A* yes 1.2, 1.2] 1.3, 1.3]
0.4 o : = no [-160,120]  [-140, 140]
4x10° 10° 2x10° 3x10°
m; [GeV]
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ATLAS Greece: Publications & Physics R Lo
Run 3 Physics (highlights)
Muon efficiency measurements Measurement of the Higgs-boson
& identification quality studies cross-section @ 13.6 TeV
E 1 OO ottt ettt ettt ettt ]
> u 3
o 5 &I 90E ATLAS — SMo (pp—H, m,, = 125.09 GeV) E
g 3 L g Y Hoyy h H—ZZ*—4 QCD scale un.certainty g
E . . : : : s 805— ¢ Combined H—yy + H—4l ™ Total uncertainty (scale ® PDF+c.,) _E
] A 70F s
- : : . . . = - arXiv:2306.11379 Accepted by EPJC =
05 pmhco b i de i i i3 60F :
JE~ ATLAS Preliminary : ; ; | 5 ] - .
- (s=136Tev, 20007 1 i 1S S0F E
- Medium muons | . . —e+ Data22 ! E 40E E
- p>10GeV i i . —=7 MC : ) E | .
e ——————————— 30 ’ E
CED 1.1 _' ................ ' ................ " ................ ' ..... -s:tat only ' Sys ('*B Stat..] 50 3 E = ; _IT_Zx, 421.0561:251 E
~ : : : | : : : : B = » & .
T A asaceisengs otosysousn . 0g0Gaemesny S8 e ot i i 3 (s =13 TeV, 139 fo’ 3
S : Ve | oo @ L e | ) 105 Vs = 13.6 TeV, 29.0-31.4 ' .
0 9 _ ............. T . ‘E ................ e s — O N T T T T T
ClBABaAE e / 8 9 10 11 12 13 14
: L'Q"QQ A ® A ® P \° N ° A ® A Eh 4'?«06 4‘7«?36
,’L?’QL“ fL-@L“ :\75°L“ ,\961’“ ,QT‘QL“ 0.\04“ \9"4“ \%01'“ ‘LQQL“ E [TeV]
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https://arxiv.org/abs/2306.11379

ATLAS Greece: Awards M

AS Outstanding achievements Award

2022 Atlas Outstanding Achievement Award

for outstanding contributions to the completion of the NSW integration and
surface commissioning within the LS2 schedule

E. Koulouris
P. Tzanis
0. Zorba

Heenc Konstantinos Kousouris 18
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LABORATOIRE EUROPEEN POUR LA PHYSIQUE DES PARTICULES _noomr "
15 Docomber 199
CERN  EUROPEAN LABORATORY FOR PARTICLE PHYSICS

CM>
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The Compact Muon Solenoid
Technical Proposal

g Two Physical Trigger Levels

Two physical levels

Detectors [_]

Frontend pipelines

Readout buffers
Event bullder

Processor farms

Level-1 Detector Fronfend ) 40 MHz
Readout
105 Hz
Event Flow
o Switch fabric Controls
Farms
[ computing services ) 10 Hz

HLT: BOTH LEVEL-2 & LEVEL-3
TRIGGERS IN PROCESSOR FARM

HELLENIC
OPEN
UNIVERSITY

DA Q: CMS High-Level Trigger(s)

EVENT BUILDING by STEPS allows the full exploitation of the
switch bandwidth and the handling of up to LV1 100 kHz

Level-2 High levels
25% data Cal. & Muon  (tracker data) 75% data

Events accepted to
higher levels : 10%

Sub-event LVL-2 data Full event LVL-3 data
(Calorimeter, muon) (Track information)
(100 kHz, = 250 Gbit/s) (e.g.10 kHz, = 75 Gbit/s)

= 360 Goit/s

HLT: BOTH LEVEL-2 & LEVEL-3
TRIGGERS IN PROCESSOR FARM

Founding members of CMS
ECAL Preshower

Silicon Strip Tracker

Castor calorimeter

L1 Trigger

DAQ

Current Participation

4 |nstitutes

15 Faculty & Researchers

5 Emeritus
2 Postdocs
16 PhD Students
19 MSc Students
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CMS Greece: NKUA

Present CMS-NKUA group composition:

RELNEIR

SR
SRR
\ 0 o

2

X
a «_-.)“:‘EIIA
2Pl
w e VY §§>
% A 5.3
Y
Y e | 7,
e —

Recent Contribution Areas

e Faculty o
Paris Sphicas (Prof.) .
Apostolos Panagiotou (Prof. emeritus) .
Niki Saoulidou (Assoc. Prof.) .
Costas Vellidis (Assoc. Prof.) .
Kostas Theofilatos (Assoc. Prof.) .

([ J

e Postdoctoral Researchers
Eirini Tziaferi
loannis Paraskevas

Level 1 Muon Trigger (algos, firmware, hardware)
Phase Il Upgrades (Level 1 Trigger for HL-LHC)
Physics Performance & Datasets

Monte Carlo Generators

Trigger Performance

Level 1 & HLT Scouting

Physics Analyses

Standard Model (Higgs: ttH, B Physics: rare decays)
BSM Physics (SUSY, jet resonances)

e PhD Students  0oCMS 4216" (13 Tev)
. . = & .
Georg|os |\/|e|acr0| nos o 003 - 04 CMS Simulation Preliminary \s = 14 TeV G 0.18F B Offline muons
. . . Tt f —— Bofore comrections S : r —— L1 not extrapolated to vertex
Haris Painesis S T S o35 O<pl<13 3 0.16/-  —— L1 extrapolated to vertex
. . o 0.025— —— After comections 8 ’ . HLT Run2 Tracking E L
|||as ZlSOpOUIOS irj) L 9'_ 035 __ HLT Patatrack pixel tracks 3 0.14F
< 0.021 o C (tight criteria) 1 -
§ r *0-5 [ __ HLT Patatrack pixel tracks ] -
> C = 0.251- (loose criteria) N 0.12f
0.015/— F :
L StUdentS : 0.2 - 0.1
- ZeroBias 201 : -
MSc: 9 0155 - oos
C erore er F T ——
Undergraduates: 10 s 0219 0012 01 T | 008
o_i L : L - 0.4364 0.3035 0105% _—- 0.04
(p,(L1) - p_(reco)) / p_(reco) , | 0.02
50 100 200 500 1000
JetpT(GeV) 00 2 4 6 8 10 12 14 16 18 20

UNIVERSITY

m,, [GeV]
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CMS Greece: NCSR

Recent Contribution Areas

e Detector & Electronics Development
e Commissioning & Operation

Present CMS-NCSR group composition: e L1 Trigger Menu, Fast Simulation
o e Tracker Historic DQM
e Staff Physicists e Phase Il Upgrade
Georgios Anagnostou (Senior Researcher) e Physics Analyses & Algorithms
Geprgios Daskc?\lal'ds (I?irector of Research) - Standard Model (Higgs, W helicities in top pair decays)
A'r|s’Fot.eIes Kyriakis ngrector of Research) - BSM Physics (SUSY, dielectron & dimuon resonances,
Dimitrios Loukas (Director of Research) heavy top partner and new gauge boson)
. Staff ] =
loannis Kazas (Special Scientific Personnel) .~ ™% R

Short Help Instructions

Michele Barone (Administration)

N i vs. OfTrack TrackPt_mean

NumberofPVertices_mean TrkOverPVertices_ratio
NumberOfTrack_mean

RecHitPerTrack_mean
. P h D Stu d e nts TrackChisquared_mean
A ° C h atz I a ga p I O u NumberofPVertices_vs_NumberOfTrack — Reconstructed vertices per event (average) =
50 =
A. Papadopoulos ﬂ _ miin
; - N ?‘.”, = g . A .: .:;C.:.::ﬂ -.-‘&- iy
A. Stakia 2T = heeir Do ARITR DR
g o IR Y N vk o o I D R R R O e
. Py A o R .‘-:':t-{-;-.,_. e s
: . = R i %) Sl Q1S (1Y o
: il £ .o B 18 2lloss | f <
e Students I : i | Al I
’ NumberofPVertices_mean ve. NumberOfTrack_mean Regression Line

“A Historic Data Quality Monitor (HDQM) tool for the CMS Tracker Detector”,
EPJ Web Conf.,, 214 (2019) 05030, https://doi.org/10.1051/epjconf/201921405030
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https://www.epj-conferences.org/articles/epjconf/abs/2019/19/epjconf_chep2018_05030/epjconf_chep2018_05030.html
https://doi.org/10.1051/epjconf/201921405030

CMS Greece: UOI

Recent Contribution Areas

e Level 1 Muon Trigger
e Level Trigger Menu
e Phase Il Upgrade
e Physics Analyses
- Standard Model (Jet cross sections, measurement of
strong coupling constant, parton distribution functions)
- BSM Physics (new phenomena with high jet multiplicity)

Present CMS-UOI group composition:

e Faculty
Costas Foudas (Prof.)
Panagiotis Kokkas (Prof.)
Nikolaos Manthos (Prof. emeritus)
loannis Evangelou (Prof. emeritus)
loannis Papadopoulos (Assoc. Prof.)
loannis Strologas (Assist. Prof.)

|

|

o |

DT hits 'f";sc CSChits | !

I
|

|

e PhD Students

K. Adamidis
P. Katsoulis R e G T I
P. Kosmoglou : p >
. .g : Calorimeter
|. Bestigianos . Layer-1
A. Ziaka | v
: " Calorimeter
e Students REGIONALL 22 )
MSc:6  pTTTTTTTeoes >

Universities of loannina, Athens (GR) and
UCLA (US) are currently responsible for
the Barrel Muon Track Finder (BMTF)
within the CMS Muon Trigger. \GLOBAL

L1 Accept

‘ )’& r!ggtﬁmc Konstantinos Kousouris 23
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CMS Greece: NTUA

Recent Contribution Areas
e Central CMS DCS Became full member

e Phase Il Upgrade (DCS for HGCAL)
e Jets and MET High Level Triggers

Present CMS-NTUA group composition:

in 2016

e Faculty
Yorgos Tsipolitis (Prof.)

. _ . : :
Konstantinos Kousouris (Assoc. Prof.) II;Isdr.om; Jef Propties
. . . [ J
Georgia Karapostoli (Assist. Prof.) ysICS ANAlysSes _
- Standard Model (Top quark production, Top quark
e PhD Students g;(;)\zir:es., As;ousatzo.l Proguchon Wbb)
|. Papakrivopoulos (2023) i ysics (Exotic Higgs Decays)
G . Ba ka S ( 202 3 ) & _QuickTest_: CMSfw_Console\CMSfwConsole_DetectorProtection.pnl (cms_cen_test_ioan2 - cms_cen_dcs_2; #1) = X
A. ZaCha rO OUIOU :)ueﬂ ani@ ::; t;@epﬁ & B A s 4 B &G & £ 11 [engish, Us [en_Us.isosssal] v
- p CMS P f elimina'y \/_ 13 6TeV HandshakeStfmS Detector Protection Status  Simulate Handshake
T- ChatZIStaV rou I : : I | : l Machine Mode: PROTON PHYSICS Cgmiczi(;ON
. 1.0 ..".8.8'?‘57‘:3_“”’:” “_ Beam Mode:  INJECTION PROBE BEAM
E. Siamarkou : O
W 8 LHC to CMS
0.8 ., ) . = - COMMUNICATION
. Students i = | 1 Software In:!. Inh.'l..b]‘.t:- i)\{iEC:TI\:)N ALLC?E‘JED
MSc: 3 i . porcr
Undergraduates: 3 Zos|- . - D O €D
.q_) i . . . . 1 Reply from CMS: [ncan View Replies from CMS Subdetectors
2 Developments in jet & missing e
= _
0.4 transverse momentum -
' - reconstruction (Run 1) J crome | [ BEAM | | o
0.2 P’ > 120 GeV, H'™ > 120 GeV sewe | |RECIL | NESO] [ Pmees | | e
I . ¢ 2022 (L =34.3fb") |
I = . 2023 (Lint =28.1 fb—1) | AND DUMP BEAMS BEAMS DECMIBIMP REME,
0.0 _L,_“._m. AR I T TN TR (N TN TN TR AN SR ST S N S SN S
: 0 200 400 ‘ 600 800 1000 NECTAND ADJUST SQUEEZE FLAT TOP
Offline pT'*® [GeV]
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CMS Greece: Recent Contributions

Detectors, Trigger, Software, Objects Data Analyses

e Phase 2 Upgrade

e L1 Muon Trigger

e L1 Trigger Menu

e Jets & MET Trigger
e Tracker DOQM

e Central DCS

e Standard Model Physics
- QCD with jets
- Top production
- Top Properties
- Higgs production
- B physics: rare decays

e Physics Performance & Datasets e Beyond the Standard Model Physics

e Jet identification, calibration &

properties
e Trigger DQM
e Monte Carlo generators
e Fast Simulation

Search for dijet resonances

Search for multijet resonances

Search for dilepton resonances
Search for SUSY

Search for heavy top partner and new
gauge boson

- Search for exotic Higgs decays

Konstantinos Kousouris 25



CMS Greece: Recent Contributions

The Level-1 Trigger Barrel Muon Track Finder Project

2 x (threshold_)
S ector ’ =

Statlon 4. -

* The Level-1 BMTF was designed and commissioned as part
of the CMS Phase-1 Upgrades. Sation 3~ , /

StatlonZ 4" -

Muon
Station 1

* Greek Responsibilities: System hardware and commissioning, ‘
algorithm firmware, algorithm validation, online, offline and station 1\ =
DQM software, offline analysis of the data.

Projection in Muon‘Track 1 : - ¢

bending plane

*Odeviation
L */\‘

T
~

* R&D started in 2012 and BMTF was successfully Y
commissioned on time in May 2016. /
,, BEVT'

Interaction Point
e BMTF constructed and commissioned on schedule/budget and
performed as expected: The Barrel Muon Trigger efficiency is 95% with
a rate reduction of ~50% relative to the legacy system (RUN-1).

BMTF @ P5

* 5% loses originate from 3% detector geometrical acceptance (gaps)and
2% due to hadron punch through in the first station.

*BMTF Consists of 12 MP7 L1-Trigger processors, each assigned to one of the
twelve 30°-muon detector wedges.

*Each MP7 receives stub data from the assigned wedge and the two neighboring
wedges. The stub data for each MP7 is received via 30 10GBps fibers.

e Each processor sends to the global muon trigger up to 3 muon candidates (36 in
total) via one 10 G fiber.

€ & I'! Konstantinos Kousouris 26
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CMS Greece: Funding

Project Title Funding source Amount (€) Period
Er.1hancmg physics selec.t|V|ty for_exotlc. Higgs searches V\./Ith novel HER 187 k 9023-2025
trigger and reconstruction techniques in the CMS experiment
Standard Model and Beyond with the CMS Experiment at LHC HFRI 200 k 2020-2024
Di | f h for New Physi he L H

|Je‘ts as a tool for search for New Physics at the Large Hadron HER 500 k 2020-2023
Collider
Measurement of top quark mass in pp collisions at 13 TeV in CMS NTUA 18 k 2019-2023
D D D igh- E i i

eTANe'F (Development of Detectors, High-Tech Electronics & their ESPA 245 k 5019-2023
Applications)
Exploring the Visibl Invisibl [ : Technology -

Xp grlr\g t- e Visible an.d nvisible Universe: Technology KRIPIS-I] c4 k 5018-2019
Specialization - Innovation
E i | Particle Physi ith the CM i he L

xperlment§ article Physics with the CMS experiment at the Large SNF Research Excellence Grant 500 k 2017-2022
Hadron Collider (LHC) - 1
E i tal Particle Physi ith the CMS i tatthel

o, ? IS RS Lt € =PRI Eo s Bl SNF Research Excellence Grant 200 k 2017-2022
Hadron Collider (LHC) - 2
AMVA4NewPhysics, (2015-2019): Pl of the node IASA Horizon 2020 MSCA ITN 195 k 2015-2019
Beyond the Standard Model at the LHC. BSM-at-LHC GSRT 400 k 2013-2016
Eprorm.g the Visible and Invisible Universe with Accelerators and KRIPIS-| 168 k 5012-2016
Innovative Detectors
Search for new physics with the ATLAS and CMS experiments at the . )
LHC. NewPhysAtLHC Ministry of Education 520 k 2012-2016
TAU TECHNOLOGY/THEPIS/0609(BE)/18 137 k 2012-2016
GENESIS@LHC THALIS 160 k 2012-2015

HFRI: Hellenic Foundation For Research and Innovation; SNF: Stavros Niarchos Foundation
GSRT: General Secretariat for Research and Technology (nowadays: GSRI)

HeLEnC Konstantinos Kousouris

UNIVERSITY

27



CMS Greece: Coordination Positions

¢ L1 Positions (Management)
- Deputy Spokesperson, Physics Coordinator, PubComm Chair, Project Manager
of Computing/Physics/Trigger (P. Sphicas, 2001 - 2016)
- Trigger Upgrade Project Manager, L1 Trigger Coordinator, Track Trigger Review
Panel, Trigger Resource Manager (C. Foudas, 2010 - 2020)
e L2 Positions
- HCAL Detector Performance Group (G. Karapostoli, 2021 - 2022)
- Exotic Physics Analysis Group (N. Saoulidou, 2019 - 2021)
- CMS Trigger Coordination Group (G. Karapostoli, 2015 - 2017)
- Standard Model Physics Analysis Group (K. Theofilatos, 2015 - 2017)
- Physics Data and Monte Carlo Group (K. Kousouris, 2016 - 2017)

Collaboration-wide Committees
e L3 Positions e EXO group PubComm board member (N. Saoulidou)

- Jets and MET Trigger Subgroup (T. Hatzistavrou, 2023 - today) e Conference Committee member (N. Saoulidou)
- Level 1 Trigger Phase 1 Muon Subgroup (/. Paraskevas, 2023 - today)

- Level 1 Trigger Muon Subgroup (C. Vellidis, 2020 - today)

- Exotica New Physics Searches with Jets Subgroup (E. Tziaferi, 2021 - 2023)

- HCAL Trigger Subgroup (G. Karapostoli, 2017-2021)

- TOP Quark Pair Cross Section Subgroup (K. Kousouris, 2017-2019)

- Standard Model Physics with Jets Subgroup (P. Kokkas, 2015 - 2017)

- Exotica New Physics Searches with Jets Subgroup (N. Saoulidou, 2014 - 2017)
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Run 2 Physics (highlights)
BSM with jets

Dijet bumb hunt
137 b’ (13 TeV)
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95% CL limits
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C ERNC OU R l ER Reporting on international
high-energy physics
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SEARCHMES FOR NEW PHYSICS

Dijet excess intrigues at CMS

14 Maech 2002

A report from the CMS experiment.

The Standard Model (SM) has been extremely successful in describing the behaviour of
elementary partiches. Nevertheless, conundrums such as the nature of dark matter and
the cosmological matter-antimatier asymmetry strongly suggest that the theory is
incomplete. Hence, the SM is widely viewed as an effective low-energy limit of a more
fundamental underlying theory which must be modified 10 describe particles and their

interactions at higher energies

A powerful way 1o discover new particles expected from phrysics beyond the SM s 1o
search foe high-mass dijet or multi-jet resonances, as these are expected o have lasge
production cross-sections at hadron colliders, These searches look log a pair of jets
ariginating from a padr of quarks or gluons, coming from the decay of a new pasticle *X
and appearing as a narrow bump in the ievariant dijet mass distribution. Since the

CMS Experiment at the LHC, CERN
' Data recorded: 2017-Oct-28 09:41:12.692992 GMT

Run /Event / LS: 305814 / 971086788 / 610

Jobs| ¥ | Q

Four jets

RNCOURIER
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Run 2 Physics (highlights)

high-mass SUSY

* First searches for natural SUSY
 High-mass gluinos (T1tttt/ T5qqqqWW)
CMS 138 fb' (13 TeV)
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Bump hunting for final states
with 2 invisible particles
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CMS Greece: Publications & Physics

Run 2 Physics (highlights) SM

B physics: rare decays
» Following LFV hints from LHCb: set up special B parking program
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https://www.sciencedirect.com/science/article/pii/S0370269317301144

Vi

Run 2 Physics (highlights) QCD

e Parton Distribution Functions constraints
e Papers

e Measurement of strong coupling ag — Eur. Phys. J. C (2015) 75:288)

o
Papers — CMS PAS SMP-21-008 (2022)
— Phys. Lett. B 702 (2011) 336
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https://www.sciencedirect.com/science/article/pii/S0370269311008719
https://link.springer.com/article/10.1140/epjc/s10052-013-2604-6
https://link.springer.com/article/10.1140/epjc/s10052-015-3499-1
https://cds.cern.ch/record/2868568?ln=en
https://link.springer.com/article/10.1140/epjc/s10052-015-3499-1
http://cds.cern.ch/record/2843201?ln=en

AWARDS

Theodoros Chatzistavrou (2022) - For his sustained dedication to HLT upgrade studies, including the use of MTD
precision timing in jets and pile up subtraction techniques.

loannis Papakrivopoulos (2020) - For his excellent development and integration work on the Detector Control
System and the online web services.

HELLENIC Konstantinos Kousouris

UNIVERSITY

34



. , — 1. ITS 6. EMCAL
PEERE AW Y 'AYL iRYm A& AT :
= 2.V0and TO 7. PHOS
| . 3. TPC 8. Muons
AT ATREARAAD Sl
— 5. TOF 10. ZDC

——

. >
e TP “ Rl !
1
¥

Konstantinos Kousouris 35




ALICE Greece: NKUA

Present ALICE-NKUA group composition:

Recent Contribution Tasks

e Design, construction and commissioning at CERN of a High Voltage
Distribution System for the ALICE TRD Phase Il Upgrades (Level 1 Trigger for

o FaCUIty HL-LHC)
Maria Vasileiou (Assoc. Prof.) e Development and installation at CERN of the Control Software (DCS) for the
Martha Spyropoulou-Stassinaki (Prof. emeritus) HVDS of the TRD Monte Carlo Generators
Paraskevi Ganoti (Senior Researcher) e Design and development of a platform for the online monitoring of the

ALICE detectors

e Study of the central detectors particle identification efficiency and the
event-by-event particle ratios

e Development of a method for the pions and kaons identification via their
weak decay (kink topology)

e PhD Students
Maria Barlou

e Students e Study of strange particle production in p-p, p-Pb, Xe-Xe and Pb-Pb
MSc: 1 collisions
Undergraduates: 2 e Multiplicity dependence study of strange hadron production in pp collisions
with ALICE
Ex members e Study of hadronic resonance production in p-p, p-Pb, Xe-Xe and Pb-Pb
collisions
Prof. Aggelos Petridis? Fundin e Neutral meson identification with the ALICE EMCAL
. - g
Dr. Anastasia Belogianni e Measurement of the transverse momentum spectra and nuclear

Participation in the

Panos Christakoglou (PhD) modification factors of identified charged hadrons in p-Pb and Pb-Pb

Christos Tagridis (MSc) DeTANet Project collisions with ALICE

Paraskevi Tsoumaki (MSc) e Study of the centrality dependence of charged hadrons nuclear

Gerasimos Farantatos (MSc) modification factor in Pb-Pb collisions.

Michail Fraguiadakis (MSc)

Filimon Roukoutakis (MSc) Coordination Positions

Eftichios Cheiladakis (MSc) M. Vasileiou: Member of the Collaboration, Resources and Computing Boards
Maria Barlou (MSc) P. Ganoti:  Member of the Conference Committee (2021 - today)

21 Diploma Students Run Manager (2017 - 2018)
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Run 2 Physics (highlights)

Eur. Phys. J. C 80 (2020) 693
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Hardening of the spectra with
increasing charged-particle
multiplicity - Radial flow in small
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only in heavy-ion collisions)
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Identified particle spectra

Eur.Phys. J.C 81 (2021) 7, 584 Phys.Rev.C 101 (2020) 4, 044907
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e |ndication of more rapid expansion with
increasing multiplicity

e Consistent with the expectation of a shorter-
lived fireball in peripheral collisions

Comparison of Pb-Pb and Xe-Xe collisions:
Radial flow is entirely driven by the
multiplicity and not by the collision
geometry
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Run 2 Physics (highlights)

Phys.Rev.C 106 (2022) 3, 034907

Nuclear modification factors

Lowp_:p <2 GeV/c

0-10% T 10-20%

K*0 Raa values are the smallest for central collisions = rescattering effects

ALICE

Pb-Pb |s,, = 5.02 TeV

A NN Intermediate p_: 2< p. < 8 GeV/c

: K* +_K - hint of mass ordering among mesons - indication of radial flow
ﬁ:; P - higher Raa values for proton - indicates baryon-meson ordering

* ¢

Highp_:p_>8 GeV/c

. . . . - Similar suppression for different light-flavour hadrons > NO flavour

(u,d,s) dependence

- Relative particle composition at high p. remains the same as in vacuum
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Strangeness in Run 2
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ALICE Preliminary
¢ p-Pb {5y = 5.02 TeV

O Pb-Pb |5y, = 2.76 TeV

% Pb-Pb |5y, = 5.02 TeV

* Xe-Xe sy = 5.44 TeV
ALICE

X pp 15 =2.76 TeV

® pp Is=7TeV

* p-Pb ysy = 5.02 TeV

B Pp-Pb |5y, = 2.76 TeV

* Pb-Pb |5, = 5.02 TeV

* Xe-Xe Ysyy = 5.44 TeV
STAR

¥ pp Vs =200 GeV

2% Au-Au |[sy, = 200 GeV

1 1 | 1 1 1 | 1 1 1 l 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 | 1 1 1 Pb Pb_EPbPOS3
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® po/m, K*0/K: Ratio decreases with increasing

multiplicity - Evidence of rescattering

e 3*:/\, N(1520)/A in Pb-Pb: Suppression of both

Strangeness in Run 3

ITS2 for Run 3

o7 layers of Monolithic
Active Pixel Sensors
©10 m2 with 12-1012 pixels
oLow material budget
einner barrel 0.35%
Xo/layer
e outer barrel 1% Xo/
layer

Use of the kink topology for strange baryon
identification (used extensively for kaons in Runs 1 & 2)

Strange particles decaying to one charged and one
neutral daughter (kink topology), can be identified with

ITS2 + TPC

First measurement of 2-baryon in ALICE

(perf. plot at QM2023)

Method can be used for other strange hadrons (and

hypertriton!)
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0
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1.25
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e =*0/=, &b/K : no significant multiplicity dependence
across the different collision systems (longer-lived
compared to the others)
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summary

<>Overview
e Greek teams have been founding members of ATLAS, CMS & ALICE, with continuous presence for more than 25 years.
e Greek teams have been actively involved in major hardware projects and are key contributors in physics analyses.

e Members of Greek teams have systematically served on coordination positions, disproportionally to the available
budget and number of people involved!

<> Personnel

e 29 faculty and staff members, 8 Prof. emeritus, ~10 Postdocs, ~30 PhDs and many graduate and undergraduate students.

e During the past decade new faculty and staff hirings have not matched the retirements (but the loss of positions has
become somewhat moderated since 2020)

<>Synergies
e Synergies between Greek teams are actively sought for, in particular on major hardware projects.

e Joint physics analyses are also frequent.
e Greek teams collaborate closely with institutes from abroad, both on hardware and on physics projects

<>Funding

e Funding is highly irregular and intermittent, based on almost random calls. Nevertheless, individual proposals have had
significant success through excellence and innovation.

e Absence of systematic state funding does not allow for mid and long term budget planning.
e Major obstacle for important commitments.
e NCSR funding for Postdocs and PhD students stopped in 2012.

<>Achievements during LHC Runs 2 & 3
e Greek teams in all three major experiments have managed to deliver and fulfill their commitments.
e Arich physics program is being pursued, balanced between SM measurements and BSM searches.
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