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ABSTRACT:On 2021 October 1st the Trojan asteroid (15094) Polymele occulted the star
UCAC4 567-010317. The occultation path was precalculated for the Iberian Peninsula. Predictions
from the Southwest Research Institute (SwRI) and the Instituto de Astrofisica de Andalucia (IAA)
gave different zones for the shadow path. Therefore two expeditions were organised and carried
out. The paper shows the organisation, the team training and the experiences of both teams.

Introduction

In the 18t century, Leonhard Euler and Joseph-Louis Lagrange
found a restricted solution to the three-body problem of celestial
mechanics: There are 5 points at which a celestial body with
negligible mass can rest without forces. Today we call these points
the Lagrange - or libration points L, to L.. On 1906 February 22,
Max Wolf discovered a minor planet near the Lagrange point L, on
Jupiter's orbit, thus preceding Jupiter by about 60° on its orbit.
The planet was named (588) Achilles after a hero of the Trojan
War. On 1906 October 17, August Kopff also discovered a minor
planet in a Lagrange point of Jupiter’s orbit, but following Jupiter.
This celestial body is located near the Lagrange point L and was
named (617) Patroclus. After further discoveries of celestial bodies
in the areas around L, and L., astronomers decided to name the
planets around L, after the Greek heroes of the Trojan War, but
those in the L, position after the defenders of Troy. Thus the
“Greeks” and the “Trojans” were originally separate groups. Today,
in literature, we often call all these minor planets “Trojans” and also
speak of Trojans in other orbits, e.g. in the orbit of Neptune.

The Trojans of Jupiter are considered to be very old celestial
bodies that give us information about the formation and history
of Jupiter. They are fossils of Jupiter's history. A well-known fossil
from the evolutionary history of humankind are the remains of the
skeleton “Lucy”. That is why the space probe for the exploration
of the Trojans was named Lucy.

NASA's Lucy mission launched from the Cape Canaveral Space
Force Station, Florida on 2021 October 16. It will then fly by the
Earth twice, in 2022 and 2024, to use Earth’s gravitational field to
assist it on its journey to the Trojan asteroids [1].

On its way out to the Trojan asteroids, Lucy will fly by and
observe the Main Belt asteroid (52246) Donaldjohanson on 2025
April 20. Then, Lucy will proceed to fly by five of the L, Trojans:
(3548) Eurybates and its satellite, Queta, on 2027 August 12,
(15094) Polymele on 2027 September 15, (11351) Leucus on 2028
April 18, and (21900) Orus on 2028 November 11.

The spacecraft's trajectory will then bring Lucy back to the
vicinity of the Earth in 2030 for another gravity assist, which will
fine-tune its second swing out to the Trojans. In the meantime,
the Trojan swarms will have moved in their own orbits around
the Sun so that the Lucy spacecraft will pass through the L,
swarm. Arriving on 2033 March 3, Lucy will fly by (617) Patroclus
and its near-twin binary companion Menoetius. While the closeup
observations of this remarkable asteroid pair will complete the
primary scientific goals of the mission Lucy will remain in a stable
orbit which will enable it to visit the Trojan swarms repeatedly
for many thousands, and possibly millions, of years.

We know very little about these asteroids, so before the probe
reaches them we need to refine their positions, shapes, sizes, etc. in
order to direct the probe in the best possible way. To make these
studies, one of the most powerful tools we have are occultations.
For this reason, Scientists have scheduled several expeditions
around the world to observe the occultations produced by these
Trojans. The Southwest Research Institute (SwRI) has taken over
the calculation of the possible occultations, the expedition planning
and the expedition implementation for the mission.

Figure 1.
The mission emblem of the SWR, NASA, LM mission Lucy.
Credit: SVYR, NASA, Lockheed Martin
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