
    
      Fig. 3. 
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        IXPE polarization and photon counts versus time during Obs. 4. From top to bottom: ΠX, ψX, and count rates. Polarization results are from a time-resolved analysis with seven identical 19 ks time bins. The detection significance for each bin is displayed at the top of the figure. In the ΠX and ψX panels, dashed red lines denote a fit to a constant function; the shaded area corresponds to ≤3σ uncertainty. In addition, the solid blue and green lines indicate the best-fit result with the sinusoidal and multicomponent model, respectively. The dashed blue line in the light curve indicates the average value during the observation.

      

    

  
    
      Fig. 5. 
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        Time-averaged and time-resolved polarization contours of four multiple IXPE observations. In the top panel, each colored contour represents the significance of the time-averaged polarization detection for the corresponding observation (Obs. 1 in red, Obs. 2 in orange, Obs. 3 in green, and Obs. 4 in blue). Contours are shown at confidence levels of 68.27%, 90.00%, and 99.00%, as determined from a χ2 test with two degrees of freedom. Additionally, the black line and gray shaded areas indicate the jet’s electric-vector position angle in degrees as observed by the VLBA at 43 GHz (Obs. 1 is 100 ± 10°, Obs. 2 is 147 ± 7°, Obs. 3 is 147 ± 7°, and Obs. 4 is 171 ± 10°). In the bottom panel, the 99.00% confidence level contours show the time variation in polarization properties as determined by dividing the data into three identical time intervals for each observation. In the cases of Obs. 2 (orange) and Obs. 3 (green), arrows indicate a rotation of ψX from the start to the end of the observation.

      

    

  
    
      Fig. 7. 
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        VLBA total (contours) and polarized (color scale) intensity images of Mrk 421 at 43 GHz. The peak of the total intensity is 295 mJy beam−1. Yellow linear segments within the images indicate the direction of polarization, the black horizontal line marks the position of the core, A0, and colored circles indicate locations of jet features A1 (blue), A2 (gray), and P (red). Images are convolved with the same elliptical Gaussian beam, which is shown in the bottom-right corner by a black ellipse.

      

    

  
    
      Fig. A.2. 

      
        [image: thumbnail]
      

      
        Multiwavelength polarization versus time of Mrk 421. Each row presents the polarization degree (circle) and polarization angle (triangle), with 1σ errors measured by radio (f < 50 GHz in red, 50 < f < 100 GHz in yellow, 100 < f < 200 GHz in green, and f < 200 GHz in blue), infrared (green), optical (red), and X-ray (orange) facilities, from top to bottom. The gray shaded areas denote the durations of the four IXPE observations.

      

    

  
    
      Fig. A.3. 
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        Distance from the core of jet components A1 (blue circles), A2 (gray circles), and P (red circles) versus time. The black dotted line indicates the position of the core, A0, the red line approximates the motion of knot P with the uncertainty of its ejection time shown by the red area at the bottom left, and yellow areas mark epochs of IXPE observations.

      

    

  
    
      Fig. A.4. 
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        Light curve of the core, A0. The red vertical line marks the time of the ejection of knot P, with its 1σ uncertainty indicated by the red horizontal line. The yellow areas mark epochs of IXPE observations.

      

    

  
    
      Fig. A.5. 
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        Polarization parameters of component A0 (black circles) and P (red circles): the degree of polarization (top panel) and the position angle of polarization (bottom panel). The yellow areas mark IXPE observations, while blue triangles plot ΠX and ψX; the dashed gray line in the bottom panel shows the direction of the jet according to Weaver et al. (2022), with dotted gray lines indicating its 1σ uncertainty.
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