
    
      Fig. 3. 
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        Time (in ks) preceding each QPE of the 2020, 2022A, and 2022B XMM-Newton observations of RX J1301.9+2747.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Top panel: representative 0.2 − 2 keV background-subtracted QPE light curve, centered at the peak and binned to 250 s. Lower panel: hardness ratio (HR) between the 0.6 − 2 keV and the 0.2 − 2 keV count rates as a function of the total count rate, where each point is color-coded following the time evolution of the QPE in the panel above. The HR shows a counter-clockwise evolution, as tracked by the dashed gray arrows. The complete set of HR plots can be found in Fig. B.2.

      

    

  
    
      Fig. 7. 
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        Synoptic view of the quiescent spectral properties of RX J1301.9+2747 in five epochs of XMM-Newton observation: 2000, 2019, 2020, 2022A, and 2022B (Table A.1), plotted with color tones from lighter to darker. The histograms report the posterior PDF of the parameter of interest considering five different models, 0 to 4, from the first to the fifth row. We plot in red the parameters of the diskbb component, in orange the parameters of the bbody component, in yellow the parameters of the powerlaw component, and in brown the parameters of the compTT component.

      

    

  
    
      Fig. 10. 
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        Example of the QPE spectral decomposition adopted: the pn data of QPE2 are plotted binned to 100 s. Rise-1 in pink, rise-2 in orange, peak in red, decay-1 in dark red, decay-2 in brown, and quiescence in gray.

      

    

  
    
      Fig. 11. 
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        Top panel: average of the posterior PDFs of the temperature kT and bolometric luminosity LBOL of a redshifted blackbody model ([zashift*bbodyrad] in Xspec) compared to the five spectral slices of each QPE of RX J1301.9+2747. Weak QPEs are plotted with open squares, and strong QPEs with filled circles. The color code during the QPE evolution is the same as in Fig. 10. Lower panel: blackbody radius Rbb for each spectral slice, superimposed to the profiles of the 27 QPEs (gray thick lines) with spectral analysis available.

      

    

  
    
      Fig. 12. 
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        Corner plot for the medians of the posterior PDFs of various QPE parameters of RX J1301.9+2747. The quantities plotted for each QPE are: the bolometric luminosity at the QPE peak (1042 erg s−1); the temperature at the QPE peak (keV); the QPE duration (m); the QPE total emitted energy (1045 erg); and the time preceding each QPE (h). Strong QPEs are plotted with filled circles, weak QPEs with open squares. Error bars for weak QPEs have been omitted for clarity. A couple of correlation coefficients between the parameters is reported in the lower right corner of each plot: strong QPEs only on top, and both strong and weak QPEs in the gray boxes below.

      

    

  
    
      Fig. 13. 
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        For each QPE number n of RX J1301.9+2747 with pn spectral analysis available, the total emitted energy is plotted against the ratio between the time interval between the peaks of QPE number n and QPE number n − 1 and the time interval between the peaks of QPE number n + 1 and QPE number n.

      

    

  
    
      Fig. 14. 
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        Posterior PDFs of the QPE duration (left), computed as twice the FWHM of the best-fitting Gaussian to the 0.2 − 2 keV band; the QPE bolometric luminosity at the peak (center) and QPE temperature at the peak (right), computed comparing the data to a redshifted blackbody model. Data of RX J1301.9+2747 is plotted in blue, data of GSN 069 in gray; for both sources, weak QPEs are plotted with thicker and darker lines.

      

    

  
    
      Fig. 15. 
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        Histograms of the posterior PDFs of the temperature (left column) and of the bolometric luminosity (right column) of a blackbody model compared to each strong QPE spectral slice. From upper to lower panels: rise-1 in pink, rise-2 in orange, peak in red, decay-1 in dark red, and decay-2 in brown. The gray histograms report the GSN 069 strong QPEs data.

      

    

  
    
      Fig. 16. 
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        Average 0.3 − 2 keV EF(E) quiescent spectrum of RX J1301.9+2747 (gray) plotted together with the average weak QPE (empty squares) and strong QPE (filled circles) spectra extracted during the peak. The QPE spectra are background-subtracted with the average quiescent spectrum used as background.

      

    

  
    
      Fig. B.2. 
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        For each QPE, we plot in the top panel the 0.2 − 2 keV background-subtracted QPE light curve, centered around the QPE peak and binned to 250 s, and in the lower panel the hardness ratio HR = CR(0.6 − 2)/CR(0.2 − 2), where CR(0.6 − 2) is the count rate in the 0.6 − 2 keV band and CR(0.2 − 2) is the total count rate in the 0.2 − 2 keV band. Each point is color-coded following the time evolution of the QPE in the panel above. The HR shows a counterclockwise evolution, as highlighted by the dashed arrow. All these quantities have been computed using the pn data only.

      

    

  
    
      Fig. C.1. 
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        XMM-Newton EPIC quiescent spectra (i.e., excluding time intervals when QPEs are present) of RX J3101.9+2747, rebinned for visual purposes to 3σ significance. For each epoch of observation, the pn(MOS) spectra are plotted with blue (orange) circles, while the background spectra are shaded areas of the same color. The last panel reports the five epochs together, omitting the MOS data and plotting only the highest-level (2019) and lowest-level (2022A) pn backgrounds for clarity.

      

    

  
    
      Fig. C.2. 
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        The posterior probability distribution of [TBabs*zashift*diskbb] (model 0, left column) and [TBabs*zashift*(diskbb + bbodyrad)] (model 1, central column) applied to the quiescent data for the five epochs of XMM-Newton observation of RX J1301.9+2747. Data are shown for the EPIC-pn camera only and rebinned to 3σ significance. The posterior PDF unconvolved from the instrumental response is plotted for each epoch for the best-fitting model 1 in the right column. The [diskbb] posterior PDF is plotted in dark orange, the [bbodyrad] one in dark yellow, and the total model 1 in gray.
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