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QOutline

A HEP activities with : ATLAS, ANTARES and
KM3NeT

A WLCG : ATLAS cloud model

A ASCC: African SuperComputer Center
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ATLAS

Detector characteristics

Width: 44m
Diameter: 22m
Weight: 7000t

Muon Detectors Electromagnetic Calorimeters

ATLAS

Solenoid CERN AC - ATLAS V1997
Forward Calorimeters

End Cap Toroid

AL IR Sy
Ny ——— e
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i Inner Detector ‘ ieldi
Barrel Torold Hadronic Calorimeters hisiding

181 Institutions
3000 Scintific authors, 1200 PhD students
41 Countries
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ATLAS (LHC luminosity)
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One-loop process

A The standard Model predicts the P2 P2

possibility of light by light scattering via 1- J}H
loop diagrams

= Loops contains virtual charged particles LLi
(q,[,W*) from SM /O’Jj\ y

= Heavy ions create huge EM fields (10'4T) »Pb o Ph
from coherent action of Z protons: cross oy oyrxat)
section Z4 PV Mg mas mases mos mon s

= UPC provide a flux of quasi-real photons
probing the nuclear structure

= The process sensitive to BSM physics

107 107 107! 1 10 10° 10°
Vs (GeV)
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ATLAS oo ... ATLAS-CONF-2019-002

EXPERIMENT 2018-11-26 18:32:03 CEST

Mo = 29 GeV
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95% CLs limit on a(yy— a—vyy) [nb]

Results

Search for ALPs in UPC Pb+Pb
collisions ’

Same event topolgy as light-by-light

Data : 2015+2018 heavy ions (UPC) !
MC Signal : Starlight generator

Backgrounds : same as light-by-ight + light-by-light

Limit on cross section Limit on coupling Compilation of exculsion

I I i.l.éxisting constraints from JHEP 12 (2017) 044
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Search for dark photons in ZH mode

A This is a search for a Higgs boson decaying into a phobn and a dark
phobn (missing ransverse momentum).

A Consdering the (qg, gg) ZH produdion mode beneytting from a clean
ynd state (Z
rangeof 0

[*1 ) to search for H
40 GeV

294 within a dark phon mass

SIGNAL REGION OPTIMISATION

Two same flavour, opposite sign, medium ID and loose isolated leptons,

with leading pt > 27 GeV, sub-leading pt > 20 GeV £ 10°EATLAS Preliminary e baw | B2 Fake 5
G, s Vs=13TeV, L =139 fb"' [ VV+y [ i yisingle t & r .
) B ) 10° ot counn -y = wr ~ 10~ ATLAS Preliminary — Observed
Veto events with additional lepton(s) with loose ID and pr > 10 GeV 10% -Post-fit ez z0cey T 2 40 Gav. ? [ (5=13TeV, L= 130" et
o 445 SM tolal T B;ZH, Homy p .
76 GeV < me; < 116 GeV o g0 ’ I Expected & 1o
10 5 o Expected + 26
Only one tight ID, tight isolated photon with E.’r’ > 25 GeV 4 '_g 8-
miss : rmiss =0y 107'! ) L
ET™ > 60 GeV with A¢(Ef™, pr ) > 2.4 rad 10 £y
@ Py et ' i
Mmeey > 100 GeV 2 18t >
s L e e o o o T 2 i
NjﬂSQ,witth;I>30GeV, il < 4.5 08 -
] 0.1 02 03 04 05 06 07 08 09 1 "‘11 L | L Lol L TR
BODT classifier response 10° 1 10
Veto events with b-jet(s) o N S m, [GeV]
Pog yt distribution of the BDT classiyer response Observed (expected) exclusion limits at 95% CL on the
BACKGROUND ESTIMATION No excess is obrved with respect to the ( oo;aizazﬂér;c’gl/onggtrzd:fllrl;/photon mass:
Standard Modé predictions [2.19-2.52]% ([2.71-3.11]%).
fFake EI"S: Zo+ jets, Z+ jets  Data-driven ABCD
fe  ofake VvV, VVV  Data-driven fakerate and probe-electron CR Produdion ZH VBF
£op: MC, with 20% gstematic uncertainty from thetop VR (>=1 b-g). O(bserv:?:? )(?éfen:taegei* d(; rLkI f;%tgtgns _ ATLAS 23 (2.8)% 1.8 (L)%
A MC norndlised to daain the VVOCR (enhanced in WZo (3 € + 10)). ’
CcMS 4.6 (3.6)% 3.5 (2.8)%
AN, pureMC.
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Exotic Physics with ANTARES
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ANTARES Telescope

Detector completed in May 2008

/j .\ A25 storeys / line
E A3 PMTs / storey
A885 PMTs

u. Junction
G box

Nt

Anchor/line socket Interlink cables
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ANTARES First detector line (2006-2022)

Deployment 14/02/2006
Connection March 2006
Disconnection February 2022
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ANTARES. (Junction Box)
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Search for Magnetic Monopoles
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Search for Magnetic Monopoles
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Search for Nuclearites

(2009-2011) data

10000

‘E 108 — data (Druns)
g Atmospheric muons (Oruns)
| M= 10" GeV - all runs
C M= 10" GeV - all runs
105 - M= 10" GeV - all runs
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15 3
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(2009-2011) data
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Snapshot duration (dt) left, and log10(nhits3)/nfloor distributions; these two variables
are the best discrimination variables for nuclearites

Marrakech, 13 October 2022

17



Search for Nuclearites
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High Granularity Timing Detector

TestBeam

Laboratory

Sr90 Source Support B particles output  Sensor Boards

planes

Aluminum
breadboard base

SS oSS

Aluminum L-Shaped
Support Frames

-----------------------------------

— 120 ATLAS HGTD Preliminary Test beam 2018-2019 Iy C n
@ [ i L A A - 140F  HPK-3.2,-30C ¥ 8e14n 7 15e15n  25e15n A
® HGTD is expected to start data taking in 2028 and will 5 r : :SZ:Z: 2;: :gz g gg: :‘jg ;'2;6*;3_1;‘333) ] iy [ FBK-UFSD3.C.-30C M 8etdn ¥ 15e15n  25e15n
be the first large-scale application of LGAD technology 100r; '  Caren S1p (32 0 :22 O ) 1 120; B
to highly reduce pileup in the forward region of the FGammstp(@°0)  F328tn(0-410 ] 100: :
ATLAS detector during the HL-LHC physics program. 80 ; * Callom S30n (2435 ) 7 - ]
O S ] C ]
° 4 80 _m =
LGADs and their readout ALTIROCs are optimised to 60 7 ] \\ ]
reach a 0, < 50 ps per track up to the end of the lifetime. ] 601 .« =
40 F ) ] . ks ]
o —+ ] s0F- = 3
Measurements of LGAD sensors from laboratory and r ] B e ]
test beams have shown promising results. 20 ¢ 7 20k 3
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L L1 | Ly v b v v b b by ] Gh TS NPT AT P A NPT AU ST Ay
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KM3NeT

Cities and Sites of KM3NeT
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31 PMTs in one sphere
3 x cathode area wrt ANTARES OM
Single photon counting
Directional information
Inspiring design for IceCube-Gen 2
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KM3NeT ARCA/ORCA
Astrophysics/Oscillation Research
with Cosmics in the Abyss

ARCA: 3.5km depth, 100km from Capo Passero (Sicily)
Focus: Cosmic Neutrino Sources
large, sparse grid -> high energy
ORCA: 2.5 km depth, 40km from Toulon (France)
Focus: Atmospheric neutrino oscillations
small, dense grid -> low energy

ORCA
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A 8 functional lines in ARCA (ltalie)

A 10 functional lines in ORCA (France)

PS: 11 new lines added to ARCA very recently (June 2022)
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National DOM integration site in Rabat
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National BM integratio

Agreement for the establishment of a
second national site which will be
installed at the Mohammed Premier
University of Oujda.

This large-scale project will be dedicated to the

integration of "Base Modules" for the KM3NeT-
ORCA Telescope.
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