











Baily's Beads Observation during the Hybrid
Solar Eclipse 2023 April 20

ABSTRACT: The timing of Baily’s Beads, observed during a solar eclipse is one of the most
accurate ground-based methods for estimating the solar radius. In 2023, IOTA/ES organised an
expedition to the northern edge of the total part of the hybrid solar eclipse (TSE) on April 20,
where bead observation was possible. The timing was measured by photometry in FITS files. The
correction to the solar radius of A R, = 0.38" was derived from this observation.

Introduction

Measuring the angular solar diameter and calculating the real
diameter, considering the Earth-Sun distance, has been a
fundamental challenge for astronomers for more than two
thousand years. After micrometer, heliometer or transit
measurements, astronomers found one of the best ground-based
methods for finding the solar diameter: The observation of
disappearance and reappearance of the remaining sunlight in
valleys on the lunar limb during total or annular solar eclipses. As
Francis Baily (1774-1844) was one of the first who described tiny
points of light on the lunar edge during a total eclipse, the
technique was named Baily’s Beads observation. Such observa-
tions have been a focus of IOTA and IOTA/ES activities for many
years. The aim was a measurement of the solar diameter and
detection of possible variations. In 2023, IOTA/ES organised an
expedition to the northern edge of the hybrid solar eclipse (TSE)
on April 20, where bead observation was possible. Additionally, the
observation should be synchronised with an observation of the
flash spectrum.

. " . Figure 1. Areaof visibility for the eclipsef2)].
Eclipse Parameters and Observation Site

The TSE 20042023 started and ended as an annular eclipse.
After some seconds as an annular eclipse, the Moon's diameter
was big enough to switch to a total solar eclipse. The total zone
ran to the Pacific Ocean. The zone of totality “scratched” Australia
and touched land in the areas East-Timor, some Indonesian
islands and New Guinea. The maximal duration of totality was
1 min 16 s. in the Timor-sea. The area in Australia was the Cape
Range National Park (Figure 1).

In collaboration and prior consultation with the group for
observation of the flash spectrum [1] an observing site in the
Cape Range National Park was selected (Figure 2). It was the plan
to make observations of the flash spectrum and beads from the
same place. The flash spectrum team selected a site at 113° 56
15" E, -22° 00" 22" S. To guarantee the planned synchronisation,
the author decided to join them at this site too, realising that it
was clear inside the zone of totality.

Figure 2 Eclipsezone in Cape RangéVational Park /3].

1 2 20234 | JOURNAL FOR OCCULTATION ASTRONOMY



