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Investigating the solar differential rotation rate by
sunspot tracking using terrestrial solar observations.
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TheCentre for Space Research (CSR) at the North-West University (NWU), South Africa, commissioned a solar
telescope in 2021. The weather in Potchefstroom, South Africa, is ideal for solar observations for the biggest
part of the year, especially during the dry winter months. The first science application of the solar telescope
was investigating the differential rotation rate of the Sun. The solar differential rotation rate is known to
be latitudinally dependent. In this study, the photospheric rotation rate is experimentally determined by
tracking multiple active regions over successive days using a dedicated hydrogen-alpha solar telescope. The
observational campaign runs over a period of 46 days between 15 August and 14 October 2022. A total of
29 active regions are studied. The results of this study are compared to three published models. On average,
a faster rotation rate is observed when compared to accepted model predictions. Factors influencing the
observational data are investigated, such as the number of observations, the area of a single active region
(containing multiple sunspots), as well as the location of each active region with respect to the solar limb.
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