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“Aspects of Tripartite Haar Random States”

Randomness plays central roles in understanding strongly entangled 
quantum systems. The foundational result is Page’s theorem: a bipartite 
Haar random state is nearly maximally entangled. In this talk, I will ask 
what happens when the system is divided into three parts. We show that 
tripartite Haar random states have a very different structure: when each 
subsystem contains fewer than half of the total qubits, no EPR-like 
bipartite entanglement can be distilled between any pair by local unitaries
or local operations. I will discuss several consequences of this observation, 
including its implications for quantum error correction, complementary 
recovery, connected entanglement wedges in AdS/CFT, and possible baby-
universe degrees of freedom.
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