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        Top: Spectral energy distribution of SGR 0501+4516 from the X-ray to the NIR as measured one day after the first outburst. The X-ray spectra were obtained by XMM-Newton. We show NIR observations without extinction correction (lower, red points) and with extinction correction (upper, blue points) assuming a total Galactic E(B − V) = 1.3 in that direction. The true extinction will lie between these extremes (see Fig. 4). Bottom: K-band and X-ray spectral energy distribution at ∼200 days. In grey are the late-time i-band flux level (Dhillon et al. 2011) and the F125W and F160W HST fluxes from the 2020 epoch. In both panels, the X-ray data are fitted with the models from Rea et al. (2009, cyan lines). Unabsorbed (and extrapolated) versions of these models are shown with magenta lines.
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        Left: Offsets of SGR 0501+4516 in 2D-projected equatorial coordinates in each of the three HST epochs (note that epoch 2020.6 has observations in two filters) with respect to the mean position across all four sets of observations. Dark and light shaded ellipses correspond to the 1 and 3 σ uncertainties, respectively. Right: Linear fits to positional offsets of SGR 0501+4516 in α⋆ and δ, including corrections for solar and Galactic motion, as a function of time. The uncertainties on the points show the overall positional uncertainties on SGR 0501+4516 at each epoch, including residuals from the astrometric tie to the Gaia Early Data Release 3 reference frame. The two 2020 points are from the two filters, and the rightmost marker in the right-hand panels has been arbitrarily shifted by 0.15 years for visual clarity. The best-fit proper motions in each coordinate are indicated, and a shaded region indicates the 1σ uncertainty on the fit.
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        Possible range of past trajectories of SGR 0501+4516 based on the proper motion as measured with HST. Left: HST/WFC3 F160W image of the field surrounding SGR 0501+4516. The possible past trajectories of SGR 0501+4516 are indicated by the light green transparent lines. These are random draws from the RA and Dec proper motion distribution, defined by their best-fit values and uncertainties (assuming these are Gaussian), multiplied by an age of τ ∼ 10 kyr. Middle: Same but for a wider field of view and IPHAS Hα imaging. The past trajectory over 105 years is shown in red, and the trajectory of 104 years (same as in the left panel) is shown in green. A dashed circle with radius 15 kyr × 5.4 mas yr−1 is also shown. Right: Wide-field 1.4 GHz image from the Canadian Galactic Plane Survey. The trajectory over 1Myr is shown in light blue (105 again in red), demonstrating that SGR 0501+4516 and SNR HB9 are not physically associated. In each case, the field of view of the previous panel is shown. As discussed in the text, there is no evidence of any region of intense star formation within this area that might have given rise to the progenitor star of SGR 0501+4516. The dark points on the radio image are compact sources, the vast majority of which are believed to be extragalactic (Leahy & Roger 1996).
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