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Coalignment for a quiet region from two vantage
points of SO/PHI and Hinode/SP

In a quiet region, a variety of convection (granulation)-driven phenomena at a tiny spatial scale are observed.
For their understanding, it is important to derive the vector of the velocity and magnetic field. One of the
effective approaches to study the phenomena is to take advantage of the stereoscopic configuration between
Solar Orbiter (SO)/ Polarimetric Helioseismic Imager (PHI) and Hinode/Spectro-Polarimeter (SP), thanks to
their high and comparable spatial resolution under the stable observation from the space. Since the spatial
scale of the granulation is down to their 1-pixel size, an accurate co-alignment is required. However, several
difficulties such as their different pixel sampling, image distortion, different viewing angle, and even different
observation instruments (Hinode/SP adopts a slit-based observation while the SO/PHI does a filtergraph) have
to be taken in account.
The target region, taken on 10th April 2023, is off disk-center for both instruments with heliocentric angles
of 0.79-0.92 for Hinode and Solar Orbiter, respectively, and a separation angle of 63 degrees between the Sun-
Hinode and the Sun-SO lines. In the coalignment process, the scaling and offsets in the X- and Y-directions are
chosen to find the best correlation. The resulting coaligned-mapwith spatial size 34”x 76”reaches a correlation
coefficient of 0.91. In this presentation, we will discuss the usability of this coaligned-dataset for the purpose
of stereoscopical diagnosis of the vector fields of physical quantities in the convection-driven phenomena. In
addition, we will discuss the physical origin of the still remained discrepancies seen in this coaligned-map.
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