
    
      Fig. 3. 
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        Contextual imagery from near 1 AU. Panels a and c: Synoptic maps of the low solar atmosphere derived from SDO-AIA (171 Å) EUV observations. Panels b and d: synoptic maps of the WL corona as seen by the SoHO LASCO-C2 coronagraph. These maps have been produced by combining on-disk (off-limb) images over a full (half) solar rotation prior to the April 26, 2021 (panels a and b), and March 1, 2022 (panels c and d), events (see Sect. 4.2 of Rouillard et al. 2020b, for a description of the method). The dashed red line represents an estimate of the shape of the HCS derived from PFSS extrapolations of the photospheric magnetic field. Among the multitude of photospheric maps available we picked two maps that match both the shape of the WL streamer belt (see Poirier et al. 2021) and the timings of the HCS crossings determined from magnetic sector measurements taken in situ at PSP. In the present case, the magnetic maps from the Air Force Data Assimilative Photospheric flux Transport (ADAPT) model (Arge et al. 2010, 2011, 2013) for April 16 12:00 UT (8th realisation) and March 1 12:00 UT (11th realisation) were selected assuming a source surface height of 2.0 R⊙ and 2.5 R⊙, respectively. The vertical (radial) projection of PSP orbit onto the solar disk is plotted in cyan; the stars indicate several dates at PSP. The magenta surfaces represent the projections of the regions scanned by WISPR-I at the time of the two images shown in Fig. 2, with a solid line indicating the location of the Thomson sphere extracted at ϵ = 22°.

      

    

  
    
      Fig. 5. 
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        Solar wind measurements taken in situ at PSP. Top panel: bulk velocity (left axis) and density of the proton solar wind (right axis) measured by the Solar Probe Analyzer (SPAN-i), which is part of the Solar Wind Electrons Alphas and Protons (SWEAP; Kasper et al. 2016) investigation. Middle panel: magnetic field (1 min average) measured by the magnetometer (MAG) of the FIELDS instrument suite (Bale et al. 2016). Bottom panel: radial distance to the Sun and Carrington longitude of PSP. A few days after the April 2021 event observed by WISPR-I, PSP sampled a very dense and slow solar wind typical of HPS, with several magnetic polarity inversions suggesting potential crossings of the HCS. Figure produced with the AMDA web tool publicly available at http://amda.irap.omp.eu/.
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        Simulated density structures from the WindPredict-AW fully fledged 3D MHD model. Top two panels: front and top views of the 3D density structures propagating within the core of the (true) streamer belt (identified with a Br = 0 isosurface). Coordinates in the Carrington frame are also given, for the longitudes (lighter colours, in degrees) and radial distances (darker colours, in solar radii). Bottom panel: synoptic (Carrington) map at r = 16.5 R⊙ with PSP orbit plotted in cyan. To identify the true streamer belt from pseudo-streamer structures, a Br = 0 contour is plotted as a red dashed line. In both panels the FOV of WISPR-I and WISPR-O are shown in white and grey, respectively. In both panels the logarithmic colour scale represents the flux of plasma density scaled by its value at the inner boundary (r = 1.0002 R⊙). The coloured arrows point to flux rope structures (see main text for discussion). An animated version of this figure is available online.

      

    

  
    
      Fig. 10. 
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        Time analysis of WL transients simulated from the idealistic dipolar set-up introduced in Sect. 3.1. Top panel: synthetic WISPR-I J-maps built from the two-image sequences shown in Fig. 8 and extracted along the solar equator (ψ = 270°). Bottom panel: associated period decomposition at r = 10 R⊙ using a 1D continuous wavelet transform (Morse wavelet, Torrence & Compo 1998).

      

    

  
    
      Fig. 11. 
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        Synthetic images of inner WISPR-I and outer WISPR-O telescopes combined. The images were produced with the fully fledged 3D simulation set-up introduced in Sect. 3.2. A mean background was subtracted from each image using a sliding temporal window ranging ≈5 − 10 h (running difference method). The relative brightness difference to this mean background is colour plotted with a symmetrical logarithmic scale (with linear scale below a cut-off value of 10−2). As the simulation is ≈22 h long, only a short temporal window around perihelion could be treated in a self-consistent manner (dynamic mode). Outside this dynamic interval, images were then produced with either the first or last simulation snapshot (static mode). An animated version of this figure is available online.

      

    

  
    
      Fig. B.1. 
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        Same as Fig. 8, but for absolute brightness, plotted in units of mean solar brightness B⊙ = 2.3e7 W.m−2.sr−1 and in logarithmic scale. An animated version of this figure is available online.

      

    

  
    
      Fig. B.2. 
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        Same as Fig. 9, but for absolute brightness, plotted in units of mean solar brightness B⊙ = 2.3e7 W.m−2.sr−1 and in logarithmic scale. An animated version of this figure is available online.

      

    

  
    
      Fig. B.3. 
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        Same as Fig. 11, but for absolute brightness, plotted in units of mean solar brightness B⊙ = 2.3e7 W.m−2.sr−1 scaled with the square of the radial distance B⊙(R/R⊙)2, and in logarithmic scale. An animated version of this figure is available online.
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