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Let p be a random mixed state on # = C¢ @ C?, obtained

as the partial trace, over the environment C*; of a random pure state

on H ® C? with uniform distribution.

The dichotomy “entanglement vs separability” reflects into a threshold
s0(d) for the environment dimension

s, which satisfies the following for any £ > 0 and large enough d:

o if s < (1—¢)sp(d), then p is typically entangled,

o if s > (14 ¢€)so(d), then p is typically separable.
The threshold sg(d) is defined through geometric properties of the set of
separable states. Using results from high-dimensional convex geometry, we

obtain the estimation d® < so(d) < d®log*d. We also compute thresholds
for other properties related to separability, such as the PPT criterion.
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