arXiv:1106.0970v1 [gr-qc] 6 Jun 2011

doi:10.1088/0264-9381/28/14/148001

M. Azreg-Aïnou, Class. Quantum Grav. 28 (2011) 148001 (2pp)

Comment on ‘Spinning loop black holes’

Mustapha Azreg-Aïnou Başkent University, Department of Mathematics, Bağlıca Campus, Ankara, Turkey

Abstract We review the derivations and conclusions made in Caravelli and Modesto (2010 Class. Quantum Grav.

27 245022) and show that most of the analysis performed there is not valid.

PACS numbers: 04.60.Pp, 04.70.–s

In subsection 4.2 of [1], the authors, upon performing a type 2 complexification on a spherically symmetric metric in retarded Eddington-Finkelstein (EF) coordinates, arrived at

ds^2 =Gdu^2 + 2dudr − Σdθ − 2asin^2 θdrdϕ + [a^2(G − 2)sin^2 θ − Σ]sin^2 θdϕ^2 + 2a(1 − G)sin^2 θdϕdu, (1)

where we have added the term 2dudr missing in Eq. (22) of [1]. G and Σ are functions of (r,θ)

Σ(r,θ) = ρ^2 + a^2_0 ρ^2

, G(r,θ) = ρ^2 − 2mr Σ = Δ − a^2 sin^2 θ Σ (2) with ρ^2 = r^2 + a^2 cos^2 θ , Δ = r^2 − 2mr + a^2 . (3)

A claim was made in the first paragraph of page 14 of [1] that^1 metric (1) can be written in the Boyer- Lindquist (BL) coordinates (where the metric coefficients of the mixed terms dtdr and dϕdr are zero) and be brought to Eq. (26) of [1], with Σ as given in (2), by a ‘coordinate transformation’ of the form

du = dt + gdr , dϕ = dϕ^′ + hdr , (4)

where g and h are supposed to depend only on r. We show that this is not possible and that all the analysis and conclusions made in [1], which are based on this claim, are not valid.

If we substitute (4) into (1), then the requirement that g_{tr} = 0 and g_ϕ ′_r = 0 leads to

h(r) = − a ΣG + a^2 sin^2 θ = − a Δ(r) , g(r,θ) = − Σ + a^2 sin^2 θ ΣG + a^2 sin^2 θ = − r^2 + a^2 Δ − a^2_0 Δρ^2 . (5)

Since g depends on θ through ρ^2, the system of equations (4) does not constitute a coordinate transformation. Thus, Eq. (26) of [1], with Σ as given in (2), does not describe the geometry of solution (1) in BL coordinates.

1In that paragraph the expression ‘Σ(r,θ ) defined in (21)’ should read ‘Σ(r,θ ) defined in (44)’.

Figures 8 and 9 of [1] plotting the Ricci scalar, which have been sketched using Eq. (26) of [1] with Σ defined by (2), Eq. (45) and the last paragraph of page 14 of [1] are not valid. Figures 10, 11 and 12 of [1] are likely not valid too.

We have derived an expression for the Ricci scalar of the solution using metric (1)

R(r,θ) =

2a^4_0[ρ^4 + (r^2 + 2mr)ρ^2 − 6mr^3]

ρ^2(ρ^4 + a^2_0)^3 + 4a^2_0ρ^2[(4a^2 + 3r^2 − 3a^2 cos^2 θ)ρ^2 − 6mr^3] (ρ^4 + a^2_0)^3

, (6)

and found it different from that plotted in figures 8 and 9 of [1]. In the limit r → 0 and θ → π/2, we have lim_{(r,θ )→(0,π/2)} R(r,θ) = 0, which is not equal the limit given in the caption of figure 9 of [1]. A plot of the Ricci scalar (6), as shown in figure 1, is manifestly different from that of figure 9 of [1].

Figure 1: The Ricci scalar R(r,θ ) of metric (1) for m = 10, a = 5 and a_0 = 0.1.

Similarly, the metric given in Eqs. (50) and (51) of [1] cannot be converted to BL form by transformation (4), since this would require a dependence on θ of both functions h and g. Thus, Eq. (55) of [1] and the claim made in the paragraph preceding it, as well as any conclusion based on Eq. (55) of [1], are not valid. Our conclusion extends most likely to Eq. (72) of [1], which has been derived using (4) as a ‘coordinate transformation’ when h and/or g depend(s) on θ.

References

[1] Caravelli F and Modesto L 2010 Class. Quantum Grav. 27 245022–31