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From quantum many-body systems to black holes, quantum chaos has provided much insight and found many applications across multiple areas in foundational quantum physics. Here, we study a first-principles geometric perspective on many-body quantum chaos, which we call the Hilbert-Killing metric, revealing surprising connections to effective Heisenberg-limited quantum sensing. 
We theoretically prove that the emergent many-body geometry acts both as a sensitive probe to chaotic fluctuations and as a lower bound for the estimation of unknown parameters through a modified Cramer-Rao bound.  
In addition, by investigating an Ising spin chain and a Heisenberg chain with locally anisotropic fields, we numerically corroborate our theoretical results.
Thereby, we establish a novel and practical connection between the geometry of quantum chaos and effective many-body sensing.
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