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Abstract: 

  

Recent experimental and theoretical results suggest [1] that quantum ma-

terials can be controlled by changing the mode structure of the electromag-

netic environment within optical cavities. While this new control knob is a 

very promising addition to the control toolkit for quantum materials, it re-

mains unclear to what extend common minimal models need to be ad-

justed to capture the arising effects. Recent considerations suggest that 

there can be an interesting interplay between macroscopic and micro-

scopic degrees of freedom at play [2]. In this project we aim at developing 

problem-adapted models for quantum materials in cavities based on first-

principles insights. A focus will be on bridging different energy and lengths 

scales and a combination of first-principles methods and tensor network 

approaches applied to these novel minimal models.       
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