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We correct the inadvertent omission of two references relevant to Eq. (8) of our Letter. These references should have been
cited to clarify the relation between Eq. (8) and prior results.

Equation (8) states that the relative fluctuation of a time-antisymmetric current is bounded from below by f(X + X,),
where f is the lower-bound function defined in the Letter, X is the entropy production, and X, is the forward-backward
asymmetry. Defining P’(y) := P(7), where 7 denotes the time-reversed trajectory, Eq. (A7) of the Letter gives

T +3, = D(P|P), (1)
where D(-||-) denotes the Kullback-Leibler divergence. Consequently, Eq. (8) can be written as
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This is the same single-distribution inequality as Eq. (2) of Ref. [1], where it is stated for an arbitrary involution. That work
should therefore have been cited.

For context, the elements underlying Eq. (2) appeared in earlier literature. Reference [2] formulated a general path-
involution framework, showing that a strong detailed fluctuation theorem follows from the involution property alone, and
obtained from it the nonsharp lower bound 2/(exp[D(P||P')] — 1). The sharp lower-bound function f was obtained from
the same fluctuation theorem in Refs. [72] and [73] of the Letter, both of which were cited there. Reference [2] should also
have been cited.

Reference [1] also proves a general two-distribution theorem [its Eq. (6)], of which its Eq. (2) is the single-distribution
specialization, and applies the theorem to separate forward and backward path distributions [its Eq. (24)]. These broader
two-distribution results are not derived in our Letter.

The omitted citations do not affect the validity of Eq. (8), any other result, or the figures or conclusions of the Letter. In
particular, the formulation and physical characterization of X, in general open quantum systems, the analysis of its relation
to quantum coherence and entanglement, and the generalized activity bound in Eq. (10) remain unchanged.

2 f(D(P[|P)). (2)
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