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ABSTRACT: Jupiter Trojan (17365) Thymbraeus is a possible elongated dumbbell-shaped 
asteroid at the trailing Lagrangian point L5. With its low density which is less than that of water, 
it is close to the point of separating. Its interesting shape was predicted from light curves and 
could be confirmed with measurements of stellar occultations. This call for observations presents 
six upcoming observable occultations by (17365) Thymbraeus until the end of 2024.

Introduction

 Measuring shadow profiles of asteroids with stellar occultations
is one of the most accurate ways to determine the shape of an
asteroid with ground-based observations. Especially uniquely
shaped objects like the dog-bone shaped asteroid (216) Kleopatra
are highly interesting targets for such observations [1]. The Occult
database lists no occultation observations by this object [2]. The 
Jupiter Trojan (17365) Thymbraeus should be on the list of high-
priority targets.

The asteroid was discovered on 1982 November 7 by Eleanor 
Helin and Schelte Bus at Palomar Observatory, USA, and was 
given the designation 1978 VF11 [3]. In September 2023, the 
Trojan was officially named after Thymbraeus, one of the two 
sons of Laocoön who was killed by sea serpents sent to punish 
the father for attempting to warn the Trojans about the danger 
of the wooden horse left by the Greeks [4].

In 2007, Mann et al. predicted (17365) Thymbraeus as a binary 
system by analysing light curves [5]. The Johnston's Archive lists 
diameters of 34.33 ± 0.41 km for the primary and 28.94 ± 2.33_km 
for the secondary component [6]. The density of the Trojan is 
830 ± 50 kg m−3 and therefore lower than that of water [7]. Its 
sidereal rotation was determined to 12.672 h with two symmetric 
poles corresponding to the direct and prograde rotation at J2000 
equatorial coordinates (α0, δ0) of (92°, −77°) and (268°, +77°),  
±2° respectively [7]. 

B. Carry, et al. analysed light curves from 2015 and 2021 as
well as observations from 2005, 2006, and 2013. They analysed
the light curves with a formalism of dumbbell equilibrium figures 
and obtained a good match. In September 2023, they came to 
the conclusion that the Trojan is not a binary system but has a 
bilobated shape with an angular velocity close to fission (Figure 1). 
At an even higher rotation velocity the asteroid would disintegrate 

The Trojan

on 2023 October 22.
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Figure 1. Shape model of (17365) Thymbraeus, seen from the
equator (top) and the spin axis (bottom). (Source [7])

Upcoming Occultations

into two bodies of equal size like Jupiter Trojan (617) Patroclus [7].
Without a formalism of dumbbell equilibrium figures the Database 
of Asteroid Models from Inversion Techniques (DAMIT) describes 
in model no. 8332 the Trojan as a fist-wedge shaped object [8].

The predictions of the ERC Lucky star project show several
occultations by the Jupiter Trojan until the end of year 2024 [9]. 
The author of this paper has selected six events with stars brighter
than Mv 15 and good observing conditions from land sites. The
predictions were recalculated in June 2024 with D. Herald’s 
software Occult [2] with data from Gaia EDR3 [10] and ephemeris 
from JPL Horizons [11]. The predictions are based on an average
diameter for the asteroid of 45_±_4 km from the Occult database.
The apparent magnitude of the Trojan will be between 17.6 to
17.8 for the upcoming events.



In the early morning of September 16, (17365) Thymbraeus
will occult UCAC4 519-144141 (Mv 13.8) for a maximum duration
of 2.9 seconds in a trans-Atlantic event. The Sun will be only 10
degrees below the horizon in the south of Poland at 03:14 UT. 
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Figure 2. Occultation of UCAC4 524-149618 on 2024 Aug 20,
calculated on 2024 Jun 9 with Occult V4.2024.5.27

The path will cross Czechia, central Germany, Luxembourg,
southern Belgium, and northern France. The shadow reaches the 
Bahamas and Cuba at 03:22 UT and southern Mexico at 03:23_UT 
(Figure_4).

The shadow of (17365) Thymbraeus will cross Europe again on
the evening of 2024 September 20. The star UCAC4 518-147064
(Mv 13.3) will be occulted for 2.9 seconds. The path will cross 
Russia at 21:04 UT and reach the southern parts of the Baltic 
states Latvia and Lithuania at 21:06 UT. The shadow path will 
continue over Poland, Czechia, south-east Germany with Munich 
inside the path, western Austria, Liechtenstein, Switzerland, the 
south of France and Spain. The Canary Islands lie outside of the 
shadow path (Figure 5). Observers south-east of Prague, Czechia,
have the opportunity to observe the occultations on September
16 and 20 without having to travel to distant observing sites.

UCAC4 517-142144 (Mv 13.3) will be occulted by the Jupiter
Trojan on 2024 September 22. The shadow reaches the Earth at
20:05 UT in China.  It moves on across Pakistan, Afghanistan, and

Figure 3. Occultation of UCAC4 520-146034 on 2024 Sep 12,
calculated on 2024 Jun 9 with Occult V4.2024.5.27

Figure 4. Occultation of UCAC4 519-144141 on 2024 Sep 16,
calculated on 2024 Jun 27 with Occult V4.2024.6.17

Figure 5. Occultation of UCAC4 518-147064 on 2024 Sep 20,
calculated on 2024 Jun 9 with Occult V4.2024.5.27

2024 August 20

The first event in the series will take place on 2024 August 20
across South and East Asia. UCAC4 524-149618 (Mv 14.1) will be
occulted with a maximum duration of 4.5 seconds (Figure 2). 

The September Occultations

The faint star UCAC4 520-146034 (Mv 14.8) will be occulted
on 2024 September 12 for a maximum duration of 3.0 seconds
at 23:42 UT. Dawn has already begun when the shadow reaches
remote areas in Finland and northern Sweden. The path crosses
a narrow part of northern Norway before crossing the sea north
of the British Isles (Figure 3). 
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Iran. The Arabian Peninsula will be crossed in Saudi Arabia and
the countries of Sudan, Chad and Cameroon will be covered by
the path in Africa (Figure 6).

The Final Event for 2024

The last occultation for 2024 is the longest in duration. On
2024 November 18, the faint star UCAC4 499-145489 (Mv 14.5) 
will be occulted for 7.2 seconds. The shadow will pass over
north-east Asia on remote sites in Russia. China and North Korea
will be crossed. The path will reach southern Japan on the island
of Kyûshû at 10:25 UT. After crossing Western New Guinea in
Indonesia at 10:36 UT, the shadow will move on to Australia, with
Melbourne and Tasmania inside the path (Figure 7).

With these occultations it is possible to measure the shadow
profile from different rotation angles. Calculations carried out with
model no. 8332 from DAMIT in Occult show the different phase
angles at the time of events (Table 1).

Light curves of (17365) Thymbraeus show an amplitude of up
to one magnitude [6]. This leads to uncertainties regarding the
duration of the occultations, the path widths and the drops in
magnitude. The observing stations should coordinate their efforts 

Figure 6. Occultation of UCAC4 517-142144 on 2024 Sep 22,
calculated on 2024 Jun 9 with Occult V4.2024.5.27

Figure 7. Occultation of UCAC4 499-145489 on 2024 Nov 18,
calculated on 2024 Jun 9 with Occult V4.2024.5.27

Table 1. Phase angles at the times of the occultations and the
corresponding orientation of DAMIT model no. 8332.
(Source: Occult V4.2024.6.17.)

Uncertainties


