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https://www.symmetrymagazine.org/article/five-mysteries-the-standard-model-cant-explain?language_content_entity=und

Mysteries the Standard Model can’t explain

1. Why do neutrinos have mass?

2. What is dark matter?

3. Why is there so much matter in the universe?

4. Why is the expansion of the universe accelerating?

5. Is there a particle associated with the force of gravity?

6. …

https://www.symmetrymagazine.org/article/five-mysteries-the-standard-model-cant-explain?language_content_entity=und


fundamental particles get their mass 

from interaction with the Higgs field

interactions





Coupling strength between the SM Higgs

boson and fermions is proportional to the

mass of the fermion

Deviation of couplings, asymmetries in

up/down type quarks, evidence of (large)

lepton flavour violation or flavour changing

neutral current would be sings of new physics



fundamental particles only get 

mass if the Higgs field is 

non-zero

Why is the Higgs field non-zero?





• quantum fluctuations act on the Higgs sector, trying to drive up the Higgs boson’s mass, 

as far as it can go  

• widespread belief among physicists: only thing that could provide an upper limit is some 

yet-to-be discovered new physics 

• and it shouldn’t be too much heavier than the Higgs mass (i.e. accessible at LHC or next 

colliders) 

• an alternative is some huge cosmic coincidence; or that we have a deep misunderstanding 

of underlying physics
http://www.physics.adelaide.edu.au/theory/staff/leinweber/VisualQCD/Nobel/index.html

Naturalness in particle physics

http://www.physics.adelaide.edu.au/theory/staff/leinweber/VisualQCD/Nobel/index.html


De ce o strategie pe termen lung?





https://europeanstrategy.cern/european-strategy-for-particle-physics
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FCC Feasibility Study (2021 - 2025)
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• Addressing the profound scientific inquiries within particle physics, from understanding the fundamental building 

blocks of nature to mapping out the evolution of the universe, requires a creative and technologically advanced 

workforce operating in an environment of mutual trust. 

• The inherent curiosity driving our exploration of the natural world is a universal aspect of human nature. 

• This shared curiosity serves as the driving force behind our commitment to strengthening and expanding this 

workforce and prompts us to actively seek talent from all corners of society and all regions of the country, and the 

world.


