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Abstract 
Quantum computers are poised to revolutionize computation, with profound implications for 
science, technology, finance, and society. Their unique ability to simulate complex quantum 
systems represents a breakthrough in understanding dynamics that are often beyond the reach 
of traditional experiments. In this talk, I will showcase how quantum computers can be harnessed 
as powerful programmable platforms to accurately prepare and investigate intricate quantum 
many-body systems, and describe how their quantum simulation capabilities not only offer 
substantial computational advantages over classical computers but also serve as a discovery tool, 
uncovering new quantum phenomena. To illustrate my point, I will draw on examples from 
quantum spin systems, fermionic models, and black hole physics and show that current quantum 
computers are already making significant strides in deepening our understanding of fundamental 
physics. 
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