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In the original article by Gour [1], it was demonstrated that by accounting for a sublinear amount of energy as “free”,
the athermality theory becomes reversible in the context of pure states. However, the article inaccurately contends that a
proof for the mixed-state scenario remains elusive. Contrarily, the mixed-state situation can be derived from Theorem1 in
[2], provided one additionally assumes that the dimension of the SLAR is in proportion to the dimension of O(

√
n log n)

qudits. To the best of the author’s understanding, it remains an unanswered question whether this dimension can be further
reduced to a logarithmic scale, as accomplished in the original paper [1] for the pure-state scenario.

Furthermore, it’s important to highlight that conditions akin to those presented in Theorem III.2 of the original paper
[1] were previously identified in [3], albeit in a slightly different context.
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