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Unveiling the origin of the optical and UV emission during the 2017 giant outburst of the Galactic ULX pulsar Swift J0243.6+6124 (Corrigendum)
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Erratum for: A&A, 683, A45 (2024), https://doi.org/10.1051/0004-6361/202347712
 In the original paper, we showed the extraordinary optical/UV emission that Swift J0243.6+6124 displayed during its 2017 giant outburst, and presented a physical model aimed to explain the effects of the X-ray irradiation on different elements in the system, including the heating of the companion star and the accretion disk. We estimated the X-ray luminosity for every day of the outburst and used it as an input to our model. In this erratum we want to point out a computing error in the calculations of one of the components of the model that led to an overestimate of the temperatures reached at the Be star surface due to the X-ray heating. As a consequence, the contribution of the irradiated Be star to the total optical/UV flux was overestimated by approximately an order of magnitude at the observed wavelengths. A reanalysis of the data has revealed that the emission by the Be decretion disk, which is also heated by the X-ray flux, must also be taken into account to properly reproduce the observations. The main conclusion of the original paper that the optical/UV emission is due to X-ray irradiation of cooler material in the system remains valid once the contribution by the Be decretion disk is considered.
One of the considerations we were making in the original paper was that the Be disk was co-planar to the orbit, and because of that, the contribution by the potential heating of the Be disk would be negligible and was not considered as a component of our model. However, recent polarimetric studies combining X-ray and optical observations indicate that the Be disk could be tilted with respect to the orbital plane during the 2023 outburst (Poutanen et al. 2024), and a similar behaviour for the 2017 outburst is expected. In this case, the irradiation of a misaligned Be disk should be considered. Preliminary calculations of such a scenario are providing promising results; in addition, a a detailed analysis considering a grid of parameters, such as the misalignment angle and the outer radius of the disk, is being performed and will be presented in an upcoming paper.
As an illustrative example, we show the results of the estimated temperatures reached at every surface element of anX-ray irradiated
Be disk during the peak of the outburst, considering an initial set of parameters (Fig. 1). As
	[image: thumbnail]	Fig. 1. Temperature distribution reached by X-ray heating of the Be disk at MJD 58062 for a tilting angle ϕ = 15° (see text).




a first attempt, we have assumed for simplicity an isothermal disk with effective temperature Teff,disk = 0.6 × Teff,⋆ (Carciofi & Bjorkman 2006), with Teff,⋆ being the
effective temperature of the Be star. The radius of the disk has been set to Rdisk = 10 R⋆, which corresponds to a Be disk that is filling its Roche lobe at the
periastron passage (RLBe = 0.8 × a), an albedo of 0.1, an angle of the Be disk misalignment with respect to the orbital plane ϕ = 15°, and considering that the tilting axis is in the periastron – apastron direction. We have chosen this direction because for a circular Be disk, truncated at periastron passage, this is the simplest configuration to enable the material to be captured at the periastron passage and display X-ray activity. This value for the misalignment angle has been chosen as an intermediate value between those that, considering the orbital parameters of the system, can reproduce the differences between the polarization angle (PA) of the constant X-ray component (χc ∼ 10°, associated with the accretion disk and the orbit) and the intrinsic optical PA (χo, related to the Be disk, which is in the range 20–50°) given by Poutanen et al. (2024).
The de-reddened monochromatic fluxes in the V-Johnson (red star), UVOT-uw1 (blue star), UVOT-um2 (navy blue star), and UVOT-uw2 filters (purple star) from MJD 58062 are shown in Fig. 2. The estimated contribution of the different components of the updated model, including the irradiated Be disk (dash-dotted blue line), the irradiated accretion disk (dashed brown line), the now correct irradiation of the Be star (dotted pink line), and the emission from the viscously heated accretion disk (dashed green line) are shown. The sum of the four components is represented with a solid black line.
	[image: thumbnail]	Fig. 2. Optical/UV SED at MJD 58062 (close to the peak of the outburst). The colour code of the observations is the same as in Fig. 10 of the original paper. The dash-dotted blue line represents the contribution of the irradiated Be disk. The corrected contribution of X-ray heating of the companion star is plotted with a dotted pink line, the irradiated accretion disk is plotted as a dashed brown line, and the viscously heated accretion disk is plotted with a dash-dotted green line. The sum of the four components of the model is represented with a solid blackline.




A detailed analysis of the new model, including the effects of X-ray irradiation of a misaligned Be disk and considering a grid of different parameters, will be presented in a forthcoming paper.
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