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There is a sign mistake in the proof of Proposition 2.3: in the equation before (9) one
should have −12T ∧ V � = 12〈T, ∗V b〉3 dvol for a 3-form T and a vector field V on an
oriented 4-manifold.

As a consequence Proposition 2.3 and our main result in Theorem 2.4 get changed:

Proposition 2.3. For any orthogonal connection ∇ one finds

CH = 6 dT − 12 〈T, ∗V �〉3 dvol −1

2
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)
dvol .

Hence in Eq. (10) the density of the Holst action reads
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dvol . (10)

And we have to modify the main result:

Theorem 2.4. Let M be a compact Riemannian 4-manifold with spin structure. For a
3-form T and a vector field V consider the orthogonal connection ∇X Y = ∇g

X Y +
T (X, Y, ·)� + g(X, Y )V − g(V, Y )X. Let D denote the Dirac operator induced by ∇,
and consider the restriction PL D∗D PL to the left-handed spinors. Then, for the term
β2 from the heat kernel expansion (14) we have

β2 dvol = −1

6
ρ∇

γ dvol (15)
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for the orthogonal connection ∇ given by ∇X Y = ∇g
X Y + 3T (X, Y, ·)� + 3g(X, Y )V −

3g(V, Y )X and for the value γ = 1 of the Barbero-Immirzi parameter.

The first difference to the previous version of the theorem is that on the right-hand side
of (15) there is no term besides the Holst density. The other difference is that the con-
nection ∇ induces the spinor connection ∇̃ appearing in the Lichnerowicz formula in
Theorem 3.3. Then Corollary 3.5 remains unchanged.

We think that the results are now simpler and even more natural than in the published
version.
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