
    
      Fig. 3. 
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        Polarization angle evolution of AO 0235+164 at different wavelengths. The vertical lines are the same as in Fig. 1 and correspond to the epochs whose SEDs were analyzed in Sect. 4.4. All points in the first box correspond to R band, the colors denote the clusters that were shifted by n × 180°, as noted in Sect. 3.2.

      

    

  
    
      Fig. 5. 
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        Epoch 102 (2016-09-05) VLBI 7 mm image, showing total flux intensity (contours) and polarized flux intensity (color scale). Black line segments overlaid in the image represent the EVPA. The green ellipse in the lower left corner represents the beam size. The image showcases component B5 close to the peak of the 2015 flaring episode, demonstrating how the polarization angle is aligned with the direction of propagation.

      

    

  
    
      Fig. 7. 
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        Fits to the profiles of the 2008 (top) and the 2005 (middle) γ-ray flares by exponential functions as described by Eq. (1). The selected number of terms Nexp were chosen so that the reduced χ2-statistic was minimized (bottom). The best-fit values are given in Tables 1 and 2. An alternative fit is given for the 2008 flare with a similar χ2, that accounts for the double peak at the beginning with a single exponential term. The vertical lines mark the epochs whose SED was analyzed in Sect. 4.4, as in Fig. 1.

      

    

  
    
      Fig. 10. 
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        Correlations between fluxes and polarization degree across all wavelengths. Horizontal lines show significance levels for 1σ, 2σ, and 3σ, computed using N = 2000 synthetic light curves, as described in Sect. 4.2. The DCFs here are computed using the whole period of available data, from 2007 to 2020.

      

    

  
    
      Fig. 11. 
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        Correlations between fluxes across all wavelengths. Horizontal lines show significance levels for 1σ, 2σ, and 3σ, computed using N = 2000 synthetic light curves, as described in Sect. 4.2. The DCFs here are computed using only the flaring episode from 2014 to 2017.

      

    

  
    
      Fig. 12. 
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        Correlations compatibility chart for τp. Each row corresponds to a band i. The delays or peak positions between the row band i and any other band j, [image: equation], are plotted along the x-axis, shifted by the delay between the band i and the reference band, [image: equation]. The peaks selected are the one with highest values of the DCF, marked with red dots in Fig. 11. The DCFs here use the flaring episode from 2014 to 2017.

      

    

  
    
      Fig. 13. 
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        Fit to the function y = ax−1/2 + b, which is the expected form if the time delays are due to different synchrotron cooling times. Fit results are a = 1.341 ± 0.009 × 107, b = −6 ± 1 × 10−1, p(χ2) = 0.909, and r2 = 0.9998. Parameter b is close to zero and accounts for an arbitrary reference delay, which is R in our case.

      

    

  
    
      Fig. 14. 
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        Four epochs for which the SEDs were analyzed, represented together for comparison. MJD 54761 and MJD 57293 correspond to flaring epochs of the 2008 and the 2015 outbursts, respectively, while MJD 55098 and MJD 56576 correspond to quiescent epochs. The appearance of an X-ray bump is evident in the 2008 flaring epoch. It is also visible, albeit dimmer, in the 2015 flaring epoch. Both quiescent epochs lack this X-ray feature.

      

    

  
    
      Fig. 15. 
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        Resulting UV bump applying the extinction correction from Raiteri et al. (2008) and Ackermann (2012). An increase is present in both cases, but it is much dimmer with the values by Ackermann (2012).

      

    

  
    
      Fig. 16. 
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        Schematic representation of the physical setup. In the proposed scenario, an electron distribution (blob) in the jet, characterized by its geometrical properties, its energy distribution, and its magnetic field (Tables 7 and 8), emits synchrotron radiation. Infrared and optical photons from the disk, the dusty torus and the broad line region reach the blob and are up-scattered to high energies by inverse Compton. The observer, narrowly aligned with the jet, sees the emission boosted by relativistic effects. In the case of bulk-Compton emission, an additional, different distribution would exist, closer to inner region of the blazar (Table 6).

      

    

  
    
      Table 6. 

      Parameters for the models of the bulk-Compton (BC) emission both with simple and conical geometries, shown in Figs. A.3, A.1, and A.2 for the epoch MJD 54761.

      
        


	Epoch
	
	
	MJD 54761
	MJD 54761
	MJD 54761





	Model (a)
	
	
	SSC-dominated +
	EC-dominated +
	EC-dominated +



	
	
	
	BC (simple)
	BC (simple)
	BC (conical)



	




	Geometrical parameters
	



	 Bulk Lorentz factor
	Γ
	
	10
	10
	10



	 Location
	r
	pc
	4.86 × 10−3
	4.86 × 10−3 ( < 1 × 10−1)
	1.30 × 10−4



	 (extended)
	
	
	–
	–
	2.76 × 10−3



	 Size
	R
	pc
	3.28 × 10−3 (3.83 × 10−5)
	3.24 × 10−3
	1.56 × 10−4



	 (extended)
	
	
	–
	–
	3.32 × 10−3



	 Light crossing time
	
[image: equation]
	day
	0.4
	0.4
	0.02



	 (extended)
	
	
	–
	–
	0.4



	




	 Magnetic field
	B
	G
	9.14 × 10−2 G (4 × 10−2)
	9.19 × 10−2 G (7 × 10−3)
	0.1



	 (extended)
	
	
	
	
	0.1



	




	Particle distribution
	



	 Minimum Lorentz factor
	γmin
	
	1.0
	1.00
	1.0



	 Maximum Lorentz factor
	γmax
	
	4.0 (1 × 10−1)
	4.33 (< 1 × 10−2)
	1.2



	 Type
	ne−(E)
	
	PL
	PL
	PL



	 Density
	N
	cm−3
	4.46 × 105 (2 × 104)
	4.33 × 105 ( < 1 × 10−3)
	3.11 × 105



	 Spectral slope
	p
	
	2.85 (7 × 10−2)
	3.00 ( < 1 × 10−2)
	1.0





      

      
Notes. Uncertainties for the best-fit values were automatically obtained using the HESSE method of second derivatives and are indicated in parentheses. Parameters without uncertainties were frozen during the fit. For uncertainties smaller than the third significant digit, an upper limit is given. The rest of the parameters for the models can be found in Tables 7 and 8, together with their uncertainties and fit statistics.

(a) Only the parameters of the bulk-Compton emission are shown here. See Tables 7 and 8 for the rest of the parameters.




    

  
    
      Fig. A.7. 
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        SED model for epoch MJD 56576 in the SSC-dominated scenario (Table 8).

      

    

  
    
      Fig. A.8. 
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        SED model for epoch MJD 57293 in the EC-dominated scenario (Table 8). Unlike the models for the older flaring epoch 54761 (Figs. A.1, A.2), this model does not include a bulk-Compton component and can be explained with only the usual SSC+EC components. The source exhibits an important softening in the X-ray spectrum that could also be explained by bulk-Compton emission.
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