
    
      Fig. 3. 
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        Top: Relation between the averaged 0.3–2 keV (soft) and 2–10 keV (hard) count rates for each timing bin. Obs 1 (hollow circles) and Obs 2 (diamonds) are compared with the time-averaged values shown in red. Bottom: Hardness ratio (H–S/H+S) as a function of the average 0.3–10 keV count rates. NGC 3227 shows a softer-when-brighter trend on timescales of weeks as Obs 1 has a larger flux but lower hardness ratio compared to Obs 2.

      

    

  
    
      Fig. 5. 
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        Initial and KNAK corrected models (see Appendix B) for Obs 1 (left) and Obs 2 (right). The initial models were from Paper III (green and pink), while the corrected models are in blue and purple, respectively. The C-statistic values are displayed, along with their respective degrees of freedom in the parentheses. The bottom panels show the residuals between the data and model. Appendix B explains the steps required to correct the models, shown in Fig. B.1.

      

    

  
    
      Fig. 7. 
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        Model parameter comparisons for each timing bin (TB) in Obs 1 (hollow circles) and Obs 2 (diamonds). The red horizontal dashed and solid lines represent the time-averaged parameter values for Obs 1 and Obs 2, respectively, and the shaded areas show the uncertainties. The TB colours are consistent with their respective spectra in Fig. 4. The model parameter is shown on the y-axis of each panel. The light purple lines (dashed for Obs 1 and solid for Obs 2) connect the TB values for each parameter in the two observations.

      

    

  
    
      Fig. 10. 
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        Monte Carlo spectral simulation results for the time-averaged model (top panel; red) and the models from TB2 (top-middle; blue), TB6 (bottom-middle; brown), and TB9 (bottom panel; cyan). The left and right sides of each panel display the results of NH against Npow and NH and Ncomt, respectively, after fitting the best fit models to the simulated spectra 50 times each. Also displayed in each panel are the Pearson rank (r) and p-values to demonstrate the linear correlation coefficient and corresponding probabilities for the parameters, used to determine parameter degeneracies.

      

    

  
    
      Fig. 11. 
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        Further tests to determine the cause of the observed variability. Left: Fixing the obscurer parameters to their time-averaged values in Obs 1 (Table 3), and fitting Npow (red circles) and Ncomt (blue triangles) in each TB. Right: Fixing the continuum parameters to their time-averaged values and fitting NH (magenta diamonds) and fcov (orange triangles). In both scenarios the changes in the parameters suggest that they could contribute to the observed variability. See Sect. 5.3 for details. The uncertainties on Npow (left) and NH (right) are relatively small that they are within the data points. The photon index and reflection scaling parameters from the continuum show the same trends as Fig. 7 when the obscurer parameters are fixed. The ionisation parameter of the obscurer does not change when the continuum parameters are fixed.

      

    

  
    
      Fig. 12. 
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        Fractional root mean square (rms) variability amplitude (Fvar) spectra as a function of energy. Top panel: Obs 1 (blue circles) and Obs 2 (red diamonds), where the light curves were binned at 1000 s. For Obs 1, the energies are binned logarithmically such that the 20 data points are evenly spaced. For Obs 2, large energy bins are used to remove negative excess variance ([image: equation]) values caused by the significant drop in flux compared to Obs 1; the bin sizes are displayed by the x-axis error bars. The purple Fvar spectrum shows the results from averaging the two halves of Obs 1. See Sect. 5.4 for details. Middle panel: Fractional rms variability amplitude spectra for the best fit spectral model (red line) and the three main model components: POW (magenta line), COMT (purple line), and the obscurer (PION; green line). The blue line shows the spectrum from the light curves (see top panel). From this plot, it appears that the COMT component drives the fractional rms variability below 1 keV, while the obscurer drives the Fvar spectrum between 1 and 5 keV; above 5 keV POW dominates. Bottom panel: Fractional rms variability amplitude spectra comparing different timing bins for the EPIC-PN light curves from Obs 1. The frequencies are 10−2 – 5 × 10−4 Hz (Δt = 100, 500, 1000 and 2000 s; blue), 10−4 Hz (Δt = 10 ks; magenta), 5 × 10−5 Hz (Δt = 20 ks; red), and 2 × 10−5 Hz (Δt = 50 ks; green). The shape of each curve stays consistent between frequency bands, suggesting that the model components vary for all light curve timing bins.

      

    

  
    
      Fig. A.1. 
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        Comparing the parameters of the two obscurer model; details are discussed in Appendix A. Left: Column densities of the two obscurer components, blue for obscurer component 1 (NH, 1) and red for component 2 (NH, 2). Right: Covering fractions of the two obscurer components, orange for obscurer 1 (fcov, 1) and magenta for obscurer 2 (fcov, 2). The dashed lines in each panel show the time-averaged best fit parameter values, with their uncertainties displayed as the shaded areas.

      

    

  
    
      Fig. B.1. 
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        Steps taken to correct for the poor initial model fit caused by the RGS and EPIC-PN cross calibration issue (see Appendix B for details). Top: The ratio between the data and model was used in the KNAK model (λN and TN) for the correction. Bottom: The EPIC-PN spectrum between 6 - 36 Å with the two models on top. The KNAK corrected model was fitted to the data here. In Obs 1 (left) green is the initial model from Paper III and blue is the corrected model; in Obs 2 (right) pink and purple are the initial and corrected models, respectively. The KNAK component only works for a wavelength grid, and therefore the units of this figure are in Angstroms rather than keV.

      

    

  
    
      Fig. C.1. 
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        Comparing the relations between parameters in the model, in addition to the parameters discussed in Sect. 5.2 and Fig. 8. Ionisation parameter (top left) and reflection scaling parameter (top right) against the 0.3 - 10 keV count rates. The remaining panels display the correlations between the different parameters in the model. In each panel, the Pearson rank (r) and p-value is shown to display the significance of each correlation.
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