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                 In this thesis, the research focuses on the properties of dark matter and dark matter haloes and how they connect with the galaxies we can observe in the Universe. Because of the still unknown nature of dark matter, we tend to study it using the properties of its distribution and its properties on galactic scales and beyond. The galaxy–dark matter connection is important for three main reasons, and understanding it helps with answering the largest questions in astrophysics and cosmology today. First question includes the understanding of the physics of galaxy formation. Secondly, the inference of cosmological parameters – if we want to robustly measure the cosmological parameters, we have to understand, how the galaxies interplay with the dark matter, and thirdly, the inference of evolution of matter distribution and properties of dark matter. We explore different aspects of the galaxy–dark matter connection that can be measured using gravitational lensing, more specifically,...Show more In this thesis, the research focuses on the properties of dark matter and dark matter haloes and how they connect with the galaxies we can observe in the Universe. Because of the still unknown nature of dark matter, we tend to study it using the properties of its distribution and its properties on galactic scales and beyond. The galaxy–dark matter connection is important for three main reasons, and understanding it helps with answering the largest questions in astrophysics and cosmology today. First question includes the understanding of the physics of galaxy formation. Secondly, the inference of cosmological parameters – if we want to robustly measure the cosmological parameters, we have to understand, how the galaxies interplay with the dark matter, and thirdly, the inference of evolution of matter distribution and properties of dark matter. We explore different aspects of the galaxy–dark matter connection that can be measured using gravitational lensing, more specifically, using galaxy-galaxy lensing as our primary probe. We use the halo model together with the halo occupation distributions to statistically describe the galaxy-halo connection and to constrain assembly bias in rich galaxy groups. The same theoretical framework is also used to constrain the nature of galaxy bias. Show less              
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