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Abstract 
 

Despite the enormous success of the Standard Model (SM) of particle physics, a number of 
profound questions about the universe remain unanswered. In this talk I will describe how 
theoretical particle physicists take on these challenges in general, and some of the promising 
directions for extending the SM that I have worked on during the last few years. Specifically, 
I will describe dark or hidden sectors containing new physics, coupled to the SM via so-
called “portals”, or possibly through gravity only. I will go in more detail into three models 
where the first two interact directly with the SM via portals and they aim to address puzzles 
such as dark matter, the matter/antimatter asymmetry, and the naturalness of the Higgs 
sector. The third model will be an example of a dark sector that interacts only gravitationally, 
which can address open questions in cosmology such as the tension in the measurements of 
the Hubble parameter, which may be providing us with the earliest evidence that the 
Lambda-CDM model of cosmology needs to be extended just like the SM. 
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physics, particle astrophysics and early universe cosmology. 

 

 
 
 
 


