
    
      Fig. 3. 
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        γ-ray light curve (top) and time series for the γ-ray photon index (bottom). Black dotted lines (1–6) indicate the peaks of the γ-ray flares.

      

    

  
    
      Fig. 5. 
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        Discrete correlation functions for γ-ray versus optical (R and V bands) and X-ray over the entire period, from top left to bottom right. The red solid and green dashed lines indicate 2σ (95%) and 3σ (99.7%) confidence intervals, respectively. Positive time lags indicate that the flux density in γ-rays leads the flux density in lower-energy bands.

      

    

  
    
      Fig. 7. 
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        Discrete correlation functions for γ-ray versus radio (15 and 37 GHz) and optical during P2. Horizontal lines are the same as in Fig. 5.

      

    

  
    
      Fig. 10. 
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        Kinematics and light curves of the 43 GHz jet components. Top: separations of the jet components from the core (R < 0.5 mas). The grey vertical lines indicate the peaks of the γ-ray flares. The blue dotted line shows the position of C0. The cyan and red solid lines represent linear fits to the positions of C2 and C3, respectively. The cyan and red horizontal lines correspond to the uncertainties in the times of ejection of C2 and C3, respectively. Bottom: Light curves of the 43 GHz core and jet components. The cyan and red vertical lines indicate the ejection times of C2 and C3, respectively.

      

    

  
    
      Fig. 11. 
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        VLBA 43 GHz images of CTA 102 in 2016–2018. The epoch of the observations is presented above each contour map. The contours increase by a factor of two from the lowest level of 5.90 mJy beam−1. All maps are restored with a common beam that is the same as in Fig. 9 (illustrated at the bottom right corner). The circles with crosses indicate the positions and sizes of the core (C0) and the jet components (C2, C3, J1, J2, J3, and J4).

      

    

  
    
      Fig. 12. 
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        Motion and position of C2 relative to the core, with γ-ray light curve during the flaring period. Top: vector motion fit and sky position of C2. The position of C2 is relative to the core, denoted by the blue dotted lines. The black solid line represents the vector fit to the separation from the core for C2. The position at each epoch is denoted by filled cyan circles while the positions inferred from the motion of C2 are shown with unfilled large cyan circles. The unfilled purple circle represents the mean separation of C1 from the core. The filled red circles indicate the size of C2 assuming its lower limit, during the period of the shock–shock interaction. The red part in the solid line indicates the interaction region between C1 and C2. Bottom: γ-ray light curve during the flaring period (MJD 57300–58200). The shaded red region represents the period of the interaction between C1 and C2.

      

    

  
    
      Fig. 13. 
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        Motion and position of C3 relative to the core, with γ-ray and radio light curves during the flaring period. Top: same as Fig. 12 for the jet component C3. The grey arrow indicates the ejection position of C3. Bottom: γ-ray (black) and 37 GHz (cyan) light curves during P3 (MJD 58000–58400). The black and cyan solid lines represent the Bayesian blocks of the γ-ray and 37 GHz light curves, respectively. The black vertical dashed lines indicate peaks of two γ-ray local maxima (including Flare 6) in the Bayesian block analysis. The cyan vertical line denotes the peak of the 37 GHz flux density. The shaded grey region shows the ejection of C3.

      

    

  
    
      Fig. 14. 
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        Quasi-simultaneous γ-ray versus optical (R-band) fluxes in log–log space. The data was taken from the six-year observation period in γ-rays (MJD 56200–58400). The best-fit solution of the flux–flux relation shows [image: equation] (plotted in black and red).

      

    

  
    
      Fig. 15. 
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        Light curves in the γ-ray and optical (R) bands during P3. The flux densities have been normalised to the maximum value in each band. The solid lines correspond to the Bayesian block representation of the light curves. The vertical dashed lines indicate peaks of the light curves.
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