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Particle physics reveals the profound connections underlying all observed 
phenomena..From the smallest to the largest structures in our Universe. 



Standard Model
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Standard Model Framework
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Particle physics has a “Standard Model” of 
particles and their interactions: GSW



New York Times, July 5, 2012

Physicists in Geneva applauded the discovery of a subatomic 
particle that looks like the Higgs boson.
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Englert - Higgs  



Selected PP activities in Africa
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Presence at CERN
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• Abdelmalek Saadi University, Tangier 
• Mascir
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CMS @ Egypt



ASFAP vision: PP Working group
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Challenges of PP research in Africa

- Gaps in human capital
- Infrastructural deficits
- Weaker support systems for research 
- Barriers to international mobility and collaboration.  
- Small presence of African developing countries in world wide PP community
- Scientific collaboration among African countries is still below expectations      

These  factors  have  limited  the  contributions  of  the  physics  community                    
to translate skills and expertise to a potential factor for development.

However, despite these challenges, Africa has produced a vibrant research PP 
communities with enormous potential.



• Contribute to building a network of Particle Physicists in Africa. 

• Push forward the ongoing activities and foster cooperations between 
African researchers for both Experimental and Theoretical physics.

• Address the possibilities of evolution and expansion of these 
involvements and drive future endeavors.

• Collect scientific inputs from African PP community: written 
contributions (LoI): Provide a shared roadmap for the field: White paper.
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ASFAP: Scope of PP-WG
Define the particle physics community’s direction for the current decade

Identify and prioritize the actions / activities in the coming years.



Particle Physics Conveners 

Yasmine Amhis (France) Zinhle Buthelzi (SA) Mohamed Chabab (Morocco)
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James Keaveney (SA)



Proposed subgroups:
● subWG I “Fundamental constituents & forces” :   

○ Higgs physics. 
○ Electroweak and BSM physics.  
○ Direct searches. 

● subWG II “Symmetries and composite structures”: 
○ Flavour physics, CP violation. 
○ Strong interaction, hadron physics, heavy ions.  
○ Indirect searches. 
○ nEDM.  

● subWG III “Light messengers” :  

○  Neutrino Physics :  neutrino parameters, CP violation,  BSM.  

● subWG IV “Infrastructures” . 

Note: Two conveners for each, an experimentalist and a theorist. 
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Second ASFAP Particle Physics Day  
PhD’ students and postdocs

27 May 20222
Online

https://indico.cern.ch/event/1126310/

https://indico.cern.ch/event/1080353/

https://indico.cern.ch/event/1126310/


LoIs related to Particle Physics
• Searching for subtle signs of new physics via novel top quark measurements (University of Cape Town (RSA) and IFIC Valencia ATLAS 

groups that commenced in 2020),  Concerns the electroweak couplings of the top quark as they pertain to the search for new physics and comprises analyses of 
data within the ATLAS collaboration and reinterpretation of published LHC data outside experimental collaborations. The aim is to highlight the importance of a 
thematic long-term research programme in enriching the African particle physics community and maximising its impact on the field’s most prominent research 
questions. 

• Searches for heavy resonances decaying to top quarks with the ATLAS detector at LHC  (Mohammed V University, Morocco),           A 
search for new resonances that decay into top-quark pairs (tt ̄invariant mass distribution) using data collected in 2015 to 2018 by the ATLAS experiment in pp collisions 
at √s = 13 TeV at  the LHC.  

• Jet energy scale and resolution in the High-Granularity Timing Detector in ATLAS upgrades at HL-LHC 
(Mohammed V University, Morocco),  Large increase of pileup is one of the main experimental challenges for the High Luminosity-Large Hadron Collider (HL-
LHC) physics program. HL-LHC is expected to start in 2027 and will provide an integrated luminosity of 3000 fb-1 in ten years, a factor 10 more than what will be 
collected by 2023. A powerful new way to address this challenge is to exploit the time spread of the interactions to distinguish between collisions occurring very close 
in space but well separated in time. A High-Granularity Timing Detector (HGTD, low-gain avalanche detector technology), is proposed for the ATLAS Phase-II 
upgrade. The impact of HGTD in reducing pileup track contamination in the jets reconstruction in the forward region is investigated 

• Higgs portal vector dark matter interpretation: review of Effective Field Theory approach and ultraviolet complete models 
(Mohammed  V  University  (Morocco),  BNL  (USA), University  of  Johannesburg  (RSA)):-  The  Higgs  portal-vector  dark  matter  interpretation  of  the  spin-
independent dark-matter nucleon elastic scattering cross section, using the invisible Higgs decay width measured at the LHC, is presented. The Effective Field Theory 
approach and ultraviolet complete models have been used and details description are discussed. Hence, the inclusion of these theoretical scenarios in LHC public 
results in comparison with direct detection results is proposed. We investigate the dark matter in the sub-GeV mass range as well.

https://indico.cern.ch/event/1061921/contributions/4757925/
https://indico.cern.ch/event/1061921/contributions/4493377/
https://indico.cern.ch/event/1061921/contributions/4493498/
https://indico.cern.ch/event/1061921/contributions/4530571/


Where to find us? 

https://twiki.cern.ch/twiki/bin/view/AfricanStrategy/AfParticlePhysics

Please reach us if you are interested ! 
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Thank you


