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• The positive Result of the stellar occultation by (19521) Chaos

• The negative stellar occultation by the TNO (833) Monica on March, 21th 2023 

• Participative Astronomy occultation in Algeria in 2023

• The two stellar Occultation by (319) Leona on September, 13th and december 6th 
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• The occultation of Betelgeuse by Leona on December, 12th 2023 

• Near Futur prospects 2024
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Our Research Center has two astrophysics 
research divisions :

- The first focuses on solar physics, solar
 system and spaceweather.

Center for Research in Astronomy, Astrophysics and Geophysics
(ALGIERS Observatory)

IAU Observatory code : 008 

- The second focuses on stellar physics and 
high-energy astronomy.

ESOP XLII, Armagh Observatory – North Irland – UK, September 2023

Each division has 5 research teams.

I’m part of the first division and for a year 
and a half I've been a team leader called 
DyMOs.

My research study is about stellar occultation 
by small bodies specially Near Earth Asteroids.
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DyMOs Team :
DYnamics of small solar system bodies, Meteoritic Observation and Stellar OccultationS

Head of the team :
BABA AISSA Djounai (Researcher in Astronomy – Phd in progress)

Members :
BOUYAHIAOUI Zineddine (Researcher in Astronomy – Phd)

BOUDIBA GhouIam Imad eddine (Engineer in Astronomy – Phd in progress)
GRIGAHCENE Zaki Engineer in Astronomy

Field of Research :
Observation and Characterization of Small bodies by Stellar Occultation

Observation and Characterization of Near Earth Asteroids by Stellar Occultation
Dynamics of small solar system bodies and specially Jupiter Troyan asteroids and calculation of 

orbital elements by observations
Observation of fireballs and tracking meteorites using a Network of All-Sky cameras

Atmospheric Entrance of Meteorites and Space objects Tracking using Infrasound devices 
Photometric study of asteroids (In project)
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By the way, here the observational instruments that we use in our researches :

• Two Celestron 8 with CGEM mount
• Two Celestron 11 with CGEM mount
• One Celestron 11 with CGE Pro mount
• One Meade 12 LX200

• A 152 mm Apochromatique Refractor F/D 10 to observe the Sun
• A 200 mm Apochromatique Refractor F/D 9 as a guide 
• A Richtey-Chretien Telescope 810 mm F=6400 mm

1 – Instruments that we can be moved 
throughout Algiers Observatory

2 – Fixed Instruments at Algiers Observatory

Center for Research in Astronomy, Astrophysics and Geophysics
(ALGIERS Observatory)

IAU Observatory code : 008 

3 – 3 WATEC 910 HR/XC Cameras with IOTA VTI Inserters
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Presentation of the 
Transneptunian

Objects
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Beyond the planet Neptune, there are billions of a large icy bodies that turn arround the Sun.
While astronomers estimate that there could be billions of TNOs in this belt, more than 3000 
have been discovered, and fewer have been studied or observed.
Trans-Neptunian objects are very remote and faint objects. They orbit at some 30–48 AU 
from the Sun and have magnitudes typically fainter than 18, thus requiring large telescopes. 
They subtend small angular diameters, for example, at most 100 milli-arcsec (mas) or so for 
the largest one, Pluto, and less than 35 mas for other large ones like Eris and Makemake. 
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Govert Schilling
Dutch popular science writer and 

amateur astronomer
(1956 -        )

We thought that Kuiper is the first who
propose theoricly a belt of icy asteroids
beyond planet Netpune.
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Kenneth Edgeworth
Irish army officer, engineer, 
economist and independent 

theoretical astronomer
(1880 - 1972)

He presents a theory in 1943 to discribe
this outer belt beyond planet Neptune 
inner than Kuiper. 
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It was an Irish amateur astronomer who first launched the theory in 1943 that there 
was a disk of small icy objects beyond the orbit of Neptune. 

At the age of 63, Edgeworth wrote an article about his theory in the Journal of the 
British Astronomical Society, a publication for amateur astronomers. Six years later, 
he outlined his ideas in much greater detail in the scholarly Monthly Notices of the 
Royal Astronomical Society.
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Gerard Peter Kuiper
Dutch astronomer

(1905 - 1973)

After Edgeworth, the Dutch-American astronomer 
Gerard Kuiper who suggested its existence in 1951.
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The last ten years have revealed that the outer solar system is densely populated 
with icy objects called transneptunians.

This population is also known as the Edgeworth-Kuiper belt, in honour of Kenneth 
Edgeworth and Gerard Kuiper, who were the first to hypothesise the existence of 
these small bodies.
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Jane Luu
Vietnamese-American astronomer

(1963 -     )

David Clifford Jewitt
British-American astronomer

(1958 -     )

The first trans-Neptunian object to be discovered was Pluto in 1930.
It took until 1992 to discover a second trans-Neptunian object orbiting the Sun directly, 
1992 QB1 known after (15760) Albion. The most massive TNO known is Eris, followed by 
Pluto, Haumea, Makemake, and Gonggong.
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David Clifford Jewitt and Jane 
Luu published in Nature - 
Volume 362, April 1993 an article 
concerning the first discovery of 
the trans-Neptunian object 1992 
QB1.
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William Blake
English painter, printmaker

and pre-Romantic poet
(1757 - 1827)

In the mythology of William Blake, Albion is the primeval man whose fall and division 
results in the Four Zoas: Urizen, Tharmas, Luvah/Orc and Urthona/Los. The name derives 
from the ancient and mythological name of Britain, Albion.

William Blake - Albion Rose - 
from A Large Book of Designs

Afterwards, it was renamed (15760) Albion as a well-known mythological character by 
William Blake.
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UH88 2.2 MAUNE KEA TELESCOPE

These two pictures discribe how the 
astronomers found Albion using the 
UH88 (2.2 meters) in Maune Kea
Telescope.
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Presentation of the 
Transneptunian 
(19521) Chaos
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The transneptunian (19521) Chaos is a cubewano, a Kuiper-belt object not in resonance 
with any planet. Chaos was discovered in 1998 by the Deep Ecliptic Survey with Kitt 
Peak's 4 m telescope with an average diameter of 600 km.

Chaos is a dark object, with an albedo estimated at 5%.

The Deep Ecliptic Survey is a project to find Kuiper belt objects, using the facilities of the 
National Optical Astronomy Observatory (NOAO).

The principal investigator is the American astronomer Robert L. Millis.

(19521) Chaos as imaged by 
the Hubble Space Telescope

in September 2001
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• The transneptunian (19521) Chaos moves West to East (right to left) across the sky, 
discovered in Taurus in 1998, and precovered back to 1991.

• This icy object will reach its perihelion in 2033.

• 3 different positive observations of Chaos over time have been observed.

• José Luis Ortiz's team has published several proceedings about Chaos, including one 
in the Bulletin of the American Astronomical Society, Vol. 53 in October 2021.
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Size comparison 
between Pluto

and Chaos

Pluto is one of the 
largest Transneptunian
objects
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The orbit of Chaos 
(white) compared Pluto 
and the four giant 
planets: Jupiter, Saturn, 
Uranus, and Neptune 
with positions for 2019
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Chaos moves west to east (right to left) across the Sky, discovered in 
Taurus in 1998, and precovered back to 1991.
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Distance from Earth (AU)

This icy object will reach its perihelion in 2033
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Apparent magnitude from Earth
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The positive stellar 
occultation by the 

TNO (19521) Chaos 
on March, 29th 2023 
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First prediction of the stellar occultation by (19521) Chaos with a large uncertainty in 
the trajectory and time of occultation using Occult software.
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The first probability of the occultation estimated at 5.8% in the central ligne with a 
large uncertainty of the path.
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The error time was around 6.6 minutes as mentioned by the first prediction using 
Occult Watcher software.
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The stellar occultation by the TNO (19521) Chaos
March, 29th 2023 using the data of Lucky Star site 
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New prediction of the stellar occultation by (19521) Chaos with a probability of 95% by 
Ortiz Team from the Andalusian Institute of Astrophysics in Granada (Spain) and the 
Lucky Star team.
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Result and distribution of the observers along the occultation path

Positive observation Negative observation The Headquarters

According to data from the Tubitak site, there were 13 positive occultations
 and 5 negative occultations.
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Before the occultation

During the occultation

According to Occult Watcher software, the 
disappearance should have taken place at 
22h02mn UT.

But the occultation began at 20h05mn16s UT.

And ended at 20h05mn33s UT.

It lasted approximately 17 seconds !

We began observing 15 minutes before the 
time indicated by the Occult Watcher 
software using the 81 cm telescope of the 
Algiers Observatory by placing the Watec 
910 HX/RC video camera with an IOTA VTI 
inserter.
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Here the light curve obtained using Tangra software.
Note the gradual disappearance and reappearance of the star, as if (19521) Chaos had a 
tenuous atmosphere like the dwarf planet Pluto or Neptune's satellite Triton.
We thought it might have an atmosphere because this icy object will be at its perihelion in 2033.
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But according to José Luis Ortiz and 
the scientific article published in 
the journal Astronomy and 
Astrophysics and written by Samya 
Souami and al in 2020 which 
concerns the object (174567) 
Varda. The gradual disappearance 
and reappearance was also 
observed by this TNO and in fact, it 
is an optical artefact.
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• In September 28th, 2023 - North America, Mexico - JPL calculations - Mv 14.4 - Moon 
illumination :  98%.

• In October 26th, 2023 - South Pacific, Cook Islands - JPL calculations - Mv 14.5 Moon 
illumination : 93%.

• In August, 12th 2026 - Uzbekistan, Turkmenistan, Iran - JPL calculations - Mv 14.2 -
Moon illumination : 00%.

• In November, 21st 2028 - ???? - JPL calculations beyond Earth's northern hemisphere -
Mv 11.6 - Moon illumination : 23%.

• In January, 23th 2029 - Spain, Italy - JPL calculations - Mv 13.7 - Moon illumination : 
59%.

• In January, 19 th 2030 - ???? - JPL calculations - Just beyond Earth's northern
hemisphere - Mv 13.2 – Moon illumination : 100%.

The future stellar occultations by the TNO (19521) Chaos
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The next stellar occultation by the TNO (19521) Chaos
September, 28th 2023 

The star that will be occulted has a magnitude of 12 and is very close to a star of magnitude 
10.5 called V* BU Aur, a Mira Variable TYC 2420-258-1.
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We know that new astrometric observations of (19521) Chaos are needed to predict 
with a high probability new occultations that will make it possible to refine the 
geographical positions and characterize the exact shape of this trans-Neptunian 
object.

In fact, David Dunham mentioned that Chaos is probably a bilobed body like 
Arrokoth but larger that it according to a conference presented at the Seventh 
edition of the Spanish Meeting of Planetary Sciences and Exploration of the Solar 
System (7th CPESS), held 11-13 July, 2023 in Valladolid, Spain.

According to the calculation of the Occult software, the next famous stellar
occultation by (19521) Chaos will be crossing Spain.



41ESOP XLII, Armagh Observatory – North Irland – UK, September 2023

The negative stellar 
occultation by the 
(833) Monica on 
March, 21th 2023 
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The negative stellar occultation by the asteroid (833) Monica on March, 21th 2023 
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The negative stellar occultation by the asteroid (833) Monica on March, 21th 2023 
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We observed this negative occultation through the 81 centimeters telescope at the 
Algiers Observatory, using the Watec 910 HX/RC video camera and an IOTA VTI inserter, 
at the request of Anna Marciniak and José Luis Ortiz, because it is a very slow rotator.
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Participative 
astronomy in Algeria 
according to observe 
stellar occutation by 

asteroids in 2023
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The 12th National 
Meeting to observe 
stellar occultation by 
132 Aethra, Thursday, 
November 16th 2023
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This time, we are expecting 150 amateur astronomers to take part, using 75 telescopes 
divided into 25 points along the occultation band.
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The two stellar Occultation 
by (319) Leona on 

September, 13th and 
december 6th 2023 
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The stellar occultation by (319) Leona on 13 September was to pass through the Algiers 
Observatory.

Even though I was preparing to come to Armagh Observatory. I had planned to observe it 
with the 81-centimetre telescope. Unfortunately, the latest calculations had changed the 
path of the occultation several tens of kilometers to the North.
I had to move towards the Algerian-Tunisian border to have any hope and this was 
impossible.

Fortunately, the Spanish team with Carles Schabel were able to obtain several positive 
observations.



52ESOP XLII, Armagh Observatory – North Irland – UK, September 2023

The stellar occultation by the asteroid (319) Leona on December, 06th 2023

It will pass 400 kilometers away from the south of Algiers.
In fact, we are programming to go to the Sahara for observing this astronomical event.
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The great occultation of 
Betelgeuse by (319) Leona 

on december 12th 2023 
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The GREAT occultation of the star BETELGEUSE of Orion by the asteroid (319) Leona
on December, 12th 2023 
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According to the latest studies, the apparent diameter of the asteroid (319) Leona is 
much smaller than the apparent diameter of the star Betegeuse. The occultation will 
in fact be like an annular eclipse, with may be no significant drop in brightness.
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We are in contact with the Spanish team to organize this great observation.

We would like to travel to the south of Spain with 9 Canon 800 D cameras with 
tripods to take a video of the Betelgeuse occultation and using the Android 
application Occult Flash Tag.
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New future 
prospects in 2024
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• Observation of stellar occultations by famous Trans Neptunian Objects, 
Trojans and Centaurs whose occultation bands pass through Algerian 
territories.

• Observation of stellar occultations by famous Near-Earth Asteroids whose 
occultation bands pass through Algerian territories.

• Participative astronomy observation of the stellar occultation by (16) 
Psyche on 8 October 2024.
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The stellar occultation by (16) Psyche on 8 October 2024 in Algeria
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Asteroid (16) Psyche has a density of 7.7 and is considered to be the densest celestial 
body in the solar system.

The study of Psyche could reveal crucial information about the origins and composition 
of the metal cores of planets, including the Earth, helping us to better understand the 
formation of our solar system.

The US space agency NASA will be sending a probe on October, 5th 2023 for orbital 
insertion in August 2029.

Illustration of the Psyche NASA Probe
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The 13th National 
Meeting to observe 
stellar occultation by 
16 Psyche, Tuesday, 
October 8th 2024

We hope it will become a 
Maghreb meeting and 
why not an international 
one.
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The Madna crater has a diameter of 
1.75 km and an estimated age less 
than 3 million years, probably dating 
from the Pliocene.
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Summary

We are interesting to study more stellar occultation by asteroids as NEA 
(Near-Earth Asteroids) and TNO (TransNeptunian Objets).

We intend in the near future to expand the team by recruiting another 
persons to develop this discipline in Algeria.

In parallel, we develop the Algerian Occultation Amateurs Astronomers 
Network to observe firstly more easy stellar occultations by asteroids 
visually which follows the works of Participative Astronomy in Algeria.

In the near future, we would like to team up with people who can 
create an IOTA network in Africa or the Arab countries.

Finally, we wish to create a relationship with other partners around the 
world and especially from IOTA in order to develop this research in 
Algeria.
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Thank you for your attention


