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Introduction. The proof of [ISW20, Lemma 2.6, part (1)] is incorrect as it is based on an incorrect
application of [AM13, Theorem A]. The statement itself is true however, and we give a corrected
proof below.

Remark 6.3 in [ISW20] asserts that [ISW20, Theorem 6.1] holds when R is replaced by K = Rn×Λ,
for any n ≥ 0 and countable discrete torsion-free abelian group Λ. This assertion is false. Since
H2(Z/mZ,Z) 6= {0} and H2(Z/mZ,T) = {0}, the assertion fails when Γ = Z/mZ, m ≥ 2, K = Z
and X consists of one point. Note that [ISW20, Remark 6.3] is not used anywhere in the paper.

We also note that [ISW20, Theorem 6.1] holds when R is replaced (in the sense explained in
[ISW20, Remark 6.3]) by any locally compact Polish abelian group K, if we additionally assume
that H1(Γ,L0(X,T)) = {0}. In particular, as observed by Alon Dogon, [ISW20, Corollary 6.2] holds
if we replace R by any such K, under the additional assumption that Char(Γ) = {0}.

Acknowledgement. We are grateful to Alon Dogon for pointing out these issues to us.

Corrected proof of [ISW20, Lemma 2.6, part (1)]. Part (1) of [ISW20, Lemma 2.6] asserts
that if A is a countable discrete abelian group endowed with the trivial R-action, then any symmetric
Borel 2-cocycle c : R× R→ A is a Borel 2-coboundary. We justify this assertion in two ways.

First, the proof of [AM13, Proposition 72] shows that if G = K × V , where K is a compact group
and V is a finite dimensional real vector space, then Hp(G,A) ∼= Hp(K,A), for p ≥ 1. Letting
G = V = R, K = {e}, p = 2, we get H2(R, A) = {0}. This implies that c is a Borel 2-coboundary.

Second, by [Mo76a, Theorem 10], there are an extension 0 7→ A
i−→ H

π−→ R → 0, where H is a
Polish group and i, π are continuous homomorphisms, and a Borel section d : R→ H of π such that
c(x, y) = d(x)d(y)d(x+ y)−1, for every x, y ∈ R. Since A is endowed with the trivial R-action and
c is symmetric, H is abelian. Since A and R are locally compact, so is H. Thus, the structure of
locally compact abelian groups implies that H admits an open subgroup of the form L = Rn ×K,
where n ≥ 0 and K is compact. Since R has no nontrivial compact subgroups, {0} × K ⊂ A,
hence K is finite. Since H/L = H/(Rn × K) is countable and H is uncountable, we get that
n ≥ 1. Let ρ denote the restriction of π to Rn × {e}. Since the homomorphism ρ : Rn × {e} → R
is continuous and has countable kernel, we get that n = 1 and ρ is an isomorphism of the form
ρ(x, e) = tx, for some t ∈ R. Thus, the homomorphism ρ−1 : R → R× {e} ⊂ H is a Borel section
of π. Hence, e(x) = d(x)(ρ−1(x))−1 defines a Borel map e : R → H such that e(x) ∈ A and
c(x, y) = e(x)e(y)e(x+ y)−1, for every x, y ∈ R. This proves that c is a Borel 2-coboundary. �

Remark. In the proof of [ISW20, Lemma 2.6, part (2)], “Then E is a locally compact second
countable group and we have a short exact sequence 0 7→ A 7→ E 7→ R 7→ 0” should instead be
“Then E is a Polishable group such that the short exact sequence 0 7→ A 7→ E 7→ R 7→ 0 consists of
continuous maps, see [Mo76a, Theorem 10]”. The last line before [ISW20, Corolary 6.2] should be
replaced by “Finally, the proof of Theorem 6.1 only uses that H1(Γ,L0(X,T)) is a countable group,
which trivially holds if X consists of one point (i.e., L0(X,T) = T), leading to the following:”.
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