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Quantum key distribution (QKD) protocols take at least two advantages from high-dimensional (HD) systems: the secret key rate scaling as the dimension and the
opportunity of exploiting more than two mutually-unbiased bases (MUBs). Indeed, if the dimension 𝑑 of the system is a prime power, then 𝑑 + 1 MUBs exist. Here,
we retrieve analytic key rates for a BBM92-like protocol where the dimension of the Hilbert space is generic and different numbers 𝑚 of MUBs are considered.
Surprisingly, in the finite-key scenario, we find that the highest key rate is obtained by exploiting just three MUBs.
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Asymptotic key rates

Finite key rates
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Bound from the entropic uncertainty relation (𝑚 = 2):

Bounds from the asymptotic equipartition property:
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𝑟ஶ = 𝐻 𝑅஺ 𝐸 − 𝐻 𝑅஺ 𝑅஻Devetak-Winter rate:
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