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Anticlockwise motion of newly-emerged flux around the pre-existing positive (leading) sunspot in NOAA AR 12665. Tracked fragments of flux are labelled A–C. In each image, vectors are drawn either to connect the flux-weighted centroids of two orbiting fragments (panels a, b, and f) or to best-fit the major axis of merged fragments (panels c, d, and e). This figure is available as an online movie.
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Orbiting motions of a magnetic flux fragment around a pre-existing sunspot. (a) A magnetic bipole (red) emerges beneath the pre-existing bipole field of sunspots (blue). (b) A fragment of the emerging flux moves towards and “orbits” around the pre-existing sunspot of the same polarity, wrapping field lines around each other. (c) Component magnetic reconnection occurs in the corona. (d) The products of this reconnection are sheared (twisted) field lines in the form of an overlying flux rope and an underlying arcade.
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Top: measured orbital rotation of a chosen magnetic flux fragment around another in 6-hour intervals (see Fig. 12). The black curve represents the orbit angles smoothed with a three-point moving average. Middle: full-disc integrated GOES soft X-ray lightcurve. Bottom: the evolution of magnetic flux in NOAA AR 11585, made using the radial magnetic field component, Br, of the HMI SHARP data series and smoothed with a 24-hour moving average. The vertical dashed line indicates the time of the CME onset on 8 October 2012, and the thin, light-blue vertical bars show the timings of confined flares associated with flux rope formation described in Sect. 4.3.1.
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Observations of the 8 October 2012 eruption. (a) White-light CME (indicated by the white arrow) observed by STEREO COR2-A. (b) An inferred sigmoid (indicated by the dashed red line) in the 131 Å channel of AIA. (c) Twin EUV dimmings (marked by the two yellow arrows) seen in base difference 193 Å images. (d) One hooked flare ribbon (indicated by the black arrow) seen in the 1600 Å AIA channel.



    

  