
    
      Fig. 7. 
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        Variability of the core shift in 3C 454.3. (a) Core shift between the X (8 GHz) and U (15 GHz) bands vs. time. The purple triangles represent the core shifts derived by Pushkarev et al. (2012). (b) Core shift between the C (5 GHz) and Q (43 GHz) bands vs. time. In both panels the mean value is represented by the blue line and ±σ is displayed by the shaded cyan background. The epoch 2008 January 03, which had three missing antennas, was dropped from this plot as an outlier with a CQ core shift of 1.64 ± 0.04 mas. Zero core shift physically means that the cores at two frequencies coincide at the same location.

      

    

  
    
      Fig. 10. 
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        Magnetic field B1pc at one parsec by employing the CQ core shift pair. We use here the (projected) core shift absolute values. The blue open circles represent the results assuming kr = 1. The black open circles represent the results using measured kr values.

      

    

  
    
      Fig. 11. 
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        Measured Φjet vs. [image: equation] for radio galaxies (open circles) and blazars (filled circles) shown in green. The plot is adapted from Zamaninasab et al. (2014), and it uses the corrections from Zdziarski et al. (2015; see also Chamani et al. 2021). The blazar 3C 454.3 is marked with the green diamond. The plot on the right zooms in on the values only for 3C 454.3 for four epochs. The light blue diamonds represent the Φjet values using B1pc with measured CQ core shifts and with kr = 1. If 3C 454.3 harbours a maximally rotating (a = 1) black hole, then the source appears to remain near the magnetically arrested disc state in the four observing epochs.

      

    

  
    
      Fig. 13. 
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        CX core shifts vs core flux density at different frequencies. No correlations are found with the core flux at 5 and 8 GHz.

      

    

  
    
      Fig. 14. 
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        XU core shifts vs. core flux density at different frequencies. A negative correlation with the core flux at 8 GHz is found, but not at 15 GHz. The green line indicates a power-law fit; see Table 5 for further details.

      

    

  
    
      Fig. 16. 
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        KQ core shifts vs. core flux density at different frequencies. Positive correlations are found at 22−24 and 43 GHz. The green line indicates a power-law fit; see Table 5 for further details.

      

    

  
    
      Fig. D.5. 
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        Epoch 6, 2006 October 02. (a) Core spectrum, Ca represents the core. (b) Core-shift vectors of all frequency pairs. The choice of Ca core leads to the correct direction of the CX vector. (c) The power-law fit is shown with the red curve.

      

    

  
    
      Fig. D.8. 
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        Epoch 9, 2007 April 26. (a) Core spectrum, Ca represents the core. (b) Core-shift vectors of all frequency pairs. The choice of Ca core leads to the correct direction of the CX vector. (c) The power-law fit is shown with the red curve.

      

    

  
    
      Fig. D.11. 

      
        [image: thumbnail]
      

      
        Epoch 12, 2007 September 13. (a) Core spectrum, Cb represents the core. (b) Core-shift vectors of all frequency pairs. The choice of Cb core leads to the correct direction of the CX vector. (c) The power-law fit is shown with the red curve.

      

    

  
    
      Fig. D.14. 

      
        [image: thumbnail]
      

      
        Epoch 15, 2009 September 22. a) Core spectrum, where Qa represents the core and Qb the feature moving downstream. For comparisons, see Figure 4a. b) Core-shift vectors of all frequency pairs. Using component Qb makes the KQ core-shift vector point in the opposite direction. c) Power-law fit (red curve) using the Qb component. d) Core-shift vectors of all frequency pairs. Using component Qa, labelled as the core, gives a reasonable direction of the KQ core-shift vector. e) Power-law fit (red curve) using Qa as the core, but a better fit is obtained f) when the U band is excluded.

      

    

  
    
      Fig. D.16. 
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        Epoch 17, 2009 December 03. a) Core spectrum, where Qa represents the core and Qb the feature moving downstream. For comparisons, see Figure 4c. Core-shift vectors of all frequency pairs using b) Qa and c) Qb. Similarly, as in the previous epoch, the two components have a similar impact on the direction of KQ core-shift vector. Power-law fits (red curve) using d) Qa and e) Qb. In this epoch the flare appears to hinder the correct location of the core at the Q-band (43 GHz). This ultimately disrupts the core-shift effect by increasing the core-shift values at the high frequencies, as seen in d). Therefore, this observation is not included in the variability analysis of index kr.

      

    

  
    
      Fig. E.9. 
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        Q-band (43 GHz) CLEAN images of 3C454.3 from 2008 January 03 to 2010 February 21. The contours are given at -0.1%, 0.1%, 0.2%, 0.4%, 0.8%, 1.6%, 3.2%, 6.4%, 12.8%, 25.6%, and 51.2% of the peak intensity at each image. For 2008 December 7 the contours are at -0.05%, 0.05%, 0.1%, 0.2%, 0.4%, 0.8%, 1.6%, 3.2%, 6.4%, 12.8%, 25.6%, and 51.2% of the peak intensity.

      

    

  
    
      Fig. F.3. 
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        Spectral index maps for the frequency pair XU (8 - 15 GHz). The colour bar indicates the spectral index. The ellipse in the bottom left corner represents the interferometric beam. The contour lines are given at -0.1%, 0.1% 0.2%, 0.4%, 0.8%, 1.6%, 3.2%, 6.4%, 12.8%, 25.6%, and 51.2% of the peak intensity at each image.

      

    

  
    
      Fig. F.5. 
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        Spectral index maps for the frequency pair UK (15 − 22) GHz. The colour bar indicates the spectral index. The ellipse in the bottom left corner represents the interferometric beam. The contour lines are given at -0.1%, 0.1% 0.2%, 0.4%, 0.8%, 1.6%, 3.2%, 6.4%, 12.8%, 25.6%, and 51.2% of the peak intensity at each image.

      

    

  
    
      Fig. F.7. 

      
        [image: thumbnail]
      

      
        Spectral index maps for the frequency pair KQ (22−43 GHz). The colour bar indicates the spectral index. The ellipse in the bottom left corner represents the interferometric beam. The contour lines are given at -0.1%, 0.1% 0.2%, 0.4%, 0.8%, 1.6%, 3.2%, 6.4%, 12.8%, 25.6%, and 51.2% of the peak intensity at each image.
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