arXiv:hep-ph/0502166 v3 4 Oct 2005

Erratum: Pulsar kicks via spin-1 color superconductivity [Phys. Rev. Lett. 94, 211101 (2005)]

Andreas Schmitt, Igor A. Shovkovy, and Qun Wang (Received 15 August 2005; Published 6 October 2005)

The model time dependence of the temperature,

T (t) = T_0 ( t_0 t )_{1/4} , (1)

which was used in our calculation, is unphysical. As a result, the estimate of the kick velocities due to spin-one color superconductivity was wrong.

The correct time dependence is approximately given by

T (t) = T_0 τ^{1/4} (t − t_0 + τ )^{1/4}

, (2)

which is the same as for normal quark matter. This time dependence is obtained by integrating the energy balance equation, ϵ_ν = −c_V dT /dt, in which an approximate analytical expression for the specific heat of quark matter, c_V = (μ^2_u + μ^2_d)T (see, for example, Ref. [1]) and Iwamoto’s analytical expression for the neutrino emissivity ϵ_ν [2] were used. This is justified for the long-term stellar cooling after the thermal relaxation epoch is completed (t ≳ 10^2 yr) and before the surface cooling by photons starts to dominate (t ≲ 10^5 yr), e.g., see Ref. [3]. In the above expression, τ is defined by τ ≡ 315 914 μ^2_u + μ^2_d α_s G^2_F μ_e μ_u μ_d 1 T^4_0

≈ 10^{−5} yr. (3)

Taking this into account, Eqs. (13) and (14) in our Letter should be replaced by δv ≡ ΔP^{(tot)}_z 1.4M_⊙ = 457α_s 945 G^2_F μ_eμ_uμ_d 4π 3 R^3_c 1.4M_⊙ T^4_0 T^2_c τ θ(t − t_c) 5∑ n=1 4h_n 2 + n [ 1 − ( t_c − t_0 + τ t − t_0 + τ

)_{(2+n)/4}] , (4) and δv_{max} ≈ 0.033 α_sG^2_F μ_eμ_uμ_d 4π 3 R^3_c 1.4M_⊙ T^4_0 T^2_c τ, (5)

respectively. Here t_c ≡ τ (T^4_0 /T^4_c − 1) + t_0 is the time when the temperature is equal to the critical value.

The revised expression for δv_{max} differs by a factor τ /t_0 ≈ 10^{−7} from the old one. Consequently, the predicted kick velocities become extremely small. For example, instead of velocities of the order of δv_{max} ∼ 1000 km/s, one gets δv_{max} ∼ 10^{−4} km/s.

[1] T. Schafer and K. Schwenzer, Phys. Rev. D 70, 114037 (2004). [2] N. Iwamoto, Phys. Rev. Lett. 44, 1637 (1980).

[3] D. G. Yakovlev, A. D. Kaminker, O. Y. Gnedin and P. Haensel, Phys. Rept. 354, 1 (2001).