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ÁHEP activities with :  ATLAS, ANTARES and 

KM3NeT

ÁWLCG : ATLAS cloud model

ÁASCC: African SuperComputer Center

Outline
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Group

Hassnae EL Jarrari Hassane Hamdaoui

Jihad Boumaaza Meriem Bendahman Ahmed Eddymaoui

Malak Tamlihat
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ATLAS

181 Institutions

3000 Scintific authors, 1200 PhD students

41   Countries
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ATLAS (LHC luminosity)
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One-loop process

Á
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Results

Å59 events observed  (where 12 ± 3 background events expected) 

ÅObserved signal significance over the background only hypothesis 

is of 8.2ů

ÅUpdated cross-section: ů= 78 ±13 (stat) ±8 (sys) nb

ÅSM predictions:  51 ±5 nb Phys. Rev. C 93 (2016) 044907

50 ±5 nb Eur. Phys. J. C 79 (2019) 39

Phys. Rev. Lett. 123 

(2019) 052001

Phys. Rev. Lett. 123 

(2019) 052001
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Results

mɔɔ = 29 GeV

ATLAS-CONF-2019-002
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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 

limits

Results

arXiv:2008.05355
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Search for dark photons in ZH mode

Å This is a search for a Higgs boson decaying into a photon and a dark 

photon (missing transverse momentum). 

Å Considering the   production mode, beneýtting from a clean 

ýnal state ( ) to search for    within a dark photon mass 

range of  

(qq, gg) ZH

Z l+ l H ɔɔd

0 40 GeV

SIGNAL REGION OPTI MISATI ON

ÅFake  :  Data-dr iven ABCD

Å  fake:  Data-dr iven fake rate and probe-electr on CR

Åtop: MC, with 20% systematic uncertainty from the top VR (>=1 b-tag).

Å : MC  normalised to data in the   CR  (enhanced in  ).

Å , Higgs: pure MC.

Emiss
T Zɔ+ jets, Z + jets

e ɔ VV, VVV

VVɔ VVɔ WZɔ(3ɛ+ 1ɔ)

Wɔ

BACKGROUND ESTI MATI ON

RESULTS AND INTERPRETATI ON

Post ýt distr ibution of the BDT classiýer  response

No excess is observed with respect to the 
Standard Model predictions

Observed (expected) exclusion limits at 95% CL on the 

  as a function of the dark photon mass:

[2.19-2.52]% ([2.71-3.11]%).

( ɔɔ)

Production ZH VBF

ATLA S 2.3 (2.8)%  1.8 (1.7)%

CMS 4.6 (3.6)% 3.5 (2.8)%

Observed (expected) LH C Li mits on 

  for massless dark photons :( ɔɔ)
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Exotic Physics with ANTARES

Morocco joined the collaboration in 2011,

represented by Mohammed I University in

Oujda. Mohammed V University in Rabat,

Cadi Ayyad University of Marrakesh and the

National Center of Energy, Sciences and

Nuclear Techniques CNESTEN.
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ANTARES Telescope

mɔɔ = 29 GeV

ATLAS-CONF-2019-002

~70 m

350 m

100 m

14.5 m

Interlink cables 

Junction 
box

(since 
2002)

40 km

Anchor/line socket
©Montanet

Deployed 

in 2001

Å25 storeys / line

Å3 PMTs / storey

Å885 PMTs

Detector completed in May 2008
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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

number of fired PMTs in the track

ɓ in [0.906 , 0.9505] ɓ in [0.906 , 0.9505]
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Search for Magnetic Monopoles

JHEP 07 (2017) 54

JHEA 34 (2022) 1-8



Marrakech, 13 October 2022 17

Search for Nuclearites

Snapshot duration (dt) left, and log10(nhits3)/nfloor distributions; these two variables 

are the best discrimination variables for nuclearites
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Search for Nuclearites

Sensitivity obtained for nuclearites in ANTARES 
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High Granularity Timing Detector
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KM3NeT
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KM3NeT

2475m ORCA

3400m ARCA
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KM3NeT

Å 31 PMTs in one sphere

Å 3 x cathode area wrt ANTARES OM 

Å Single photon counting

Å Directional information

Å Inspiring design for IceCube-Gen 2

200 m

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 

ARCAORCA
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KM3NeT : Current status

ARCA8 ORCA10

Å8 functional lines in ARCA (Italie)

Å10 functional lines in ORCA (France)

PS: 11 new lines added to ARCA very recently (June 2022)

23
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National DOM integration site in Rabat
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National BM integration site in Oujda

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.


