
Occultation
Astronomy

Journal for

Volume 15 · No. 3 2025-03

Supporting ESA’s Juice Mission with Occultation Observations



, Public Relations
     



    








     
     







       
     
     

       







2      2025 -3   I  JOURNAL FOR OCCULTATION ASTRONOMY

Dear reader,

JOA Volume 15 · No.  3 · 2025 - 3 $ 5.00 · $ 6.25 OTHER (ISSN 0737-6766)

In this Issue:

COVER

Copyright Transfer
Any author has to transfer the copyright to IOTA/ES. The copyright 

consists of all rights protected by the worldwide copyright laws, in 

all languages and forms of communication, including the right to 

furnish the article or the abstracts to abstracting and indexing 

services, and the right to republish the entire article. IOTA/ES gives 

to the author the non-exclusive right of re-publication, but 

appropriate credit must be given to JOA. This right allows you to 

post the published pdf Version of your article on your personal 

and/or institutional websites, also on arXiv. Authors can reproduce 

parts of the article wherever they want, but they have to ask for 

permission from the JOA Editor in Chief. If the request for 

permission to do so is granted, the sentence “Reproduced with 

permission from Journal for Occultation Astronomy, JOA, ©IOTA/

ES” must be included.

Rules for Authors
In order to optimise the publishing process, certain rules for 

authors have been set up how to write an article for JOA. They 

can be found in “How to Write an Article for JOA” published in 

this JOA issue (2018-3) on page 13. They also can be found on 

our webpage at https://www.iota-es.de/how2write_joa.html .

8













)






■

■

■

■

■

■

■

https://www.iota-es.de/how2write_joa.html


Occultation Astronomy
Journal for

JOURNAL FOR OCCULTATION ASTRONOMY  I  2025- 3      3

Ganymede Occulting a Magnitude 7 Star -
A Call for a European Campaign

Thierry Midavaine · Société Astronomique de France (SAF) · Paris · France ·
thierrymidavaine@sfr.fr

with

Valery Lainey 1 · Josselin Desmars1 · Miguel Montargès2 · Anthony Berdeu2 · Arnaud Leroy3 · Stéphane Neveu3

(1) Laboratoire Temps Espace (LTE, previously IMCCE), Paris Observatory
(2) LIRA (previously LESIA) Paris Observatory

(3) Société Astronomique de France (SAF), Paris, France

ABSTRACT: An exceptional event is scheduled on 2025 October 14. Jupiter’s satellite Ganymede III 
will occult a magnitude 7.5 star for observers in western Europe, causing a small drop in brightness 
of 0.1 magnitudes for up to 17 minutes. This occultation is motivating a campaign to achieve three 
ambitions. This paper shares all the data to allow you to join this “2025 Ganymede Campaign”.
Amateur and professional collaborations on stellar occultations by solar system bodies is a very 
active field in astronomy. Some of these events are important to motivate a wide mobilisation of the 
amateur community. Here, Ganymede, the star itself and the network of amateurs are the three 
targets of this campaign. This event seems obvious and a nice opportunity for a beginner to join the 
community, in fact this event is elusive to catch visually using a telescope. It requires a video 
recording to get the event from the processing and to deliver useful data.

Introduction

Thanks to the very successful Pro-Am collaborations in the 
field of occultations [1], a worldwide community of thousands of 
observers is ready to go to chase the shadow of a star cast onto 
the Earth by a solar system object (SSO).

Here seen from Europe, this is Ganymede III, magnitude 5.3, 
the third Galilean satellite of Jupiter which is meeting a bright 
star, magnitude 7 (HIP 37442) in the sky. Therefore, this event 
will allow us to update the position of Ganymede on its orbit 
with high accuracy.

ESA’s Jupiter Icy Moons Explorer, or Juice space probe [2], on the 
way to explore Galilean satellites, will get an update of the current 
LTE Paris Observatory-released ephemerides. The star’s large 
illuminance means an angular diameter of more than 0.1_mas 
(milli-arc second). The light curves will allow us to measure the size 
of the star’s photosphere. The brightness of the event will allow 
every amateur instrumental setup to run at very high frame rates,
therefore giving us the opportunity to reach the highest time 
accuracy. Thanks to the fact this event is covering most of western 
Europe, it could be recorded by most of the European-wide 
occultation community. It will allow us to check the absolute
accuracy of all the observers and the opportunity to measure their 
discrepancies to correct their absolute latency in their reports for 
this event and also for future events.

Ganymede is the main goal of the European Juice mission. After
a few years’ tour around Jupiter (2031-2034), it will ultimately orbit
around Ganymede (starting on December 2034) making a large 
number of measurements including radar sounding, altimetry,
imaging and radio-science measurements. Like Europa, Ganymede 
is believed to harbour a global water ocean under its icy crust,
making it a highly compelling Jovian object.

The interest in constraining Ganymede’s position to a few
kilometres is twofold. Firstly, the ephemeris of the moon is a key 
factor in the success of the Juice (ESA) and Europa Clipper (NASA) 
missions. During the insertion orbit of the probes, trajectory 
corrections are made to compensate for errors in the relative 
positioning of the moons. These corrections require propellant,
which is very limited on board. In particular, a large error in the 
ephemerides would have major consequences for the continuation
of these missions, and would be a bad omen for possible extended
missions.

The occultation of October 14th will be an excellent opportunity 
to test the current accuracy of both American and European eph-
emerides. It is noteworthy that this observation will allow testing of
both Ganymede and Jupiter ephemeris since stellar occultations
provide right ascension and declination measurements.

CALL FOR OBSERVATIONS :

Ganymede Event Motivations



     2025-3   I  JOURNAL FOR OCCULTATION ASTRONOMY4

in southern Europe should measure this occultation (Figure 2).     
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From Figures 1a, 1b, pppllleeeaaassseee   bbbeee   aaawwwaaarrreee - the event occurs during
the night of Monday the 13th of October into the morning of
Tuesday the 14th before 3:00 UTC. Right Ascension (RA) and
Declination (DE) are well defined, in fact the location of Jupiter
and Ganymede are of course obvious to find. On that very night
the Moon will be close to Jupiter (Figure 2). The star’s G (Gaia
panchromatic band) magnitude is 7.5 while its GBP magnitude
(blue and green Gaia band) is 8.1, GRP magnitude (red and near
infrared Gaia band) is 6.8, compared with Ganymede’s magnitude
5.25 (from JPL Horizons). When Ganymede is in close proximity to
the star, they will present a combined magnitude of 5.12 G (5.02
GRP), then during the occultation only Ganymede will be visible,
giving a 0.1_mag drop in brightness in G and 0.2 mag drop in
GRP (11.2% G, 19.3%_GRP).

The apparent speed of Ganymede is 5.12 km/s, meaning a
100_Hz frame rate will give 51 m accuracy on the satellite geometry.

 It’s worthwhile at the level of these programs or for IOTA and
here IOTA/ES, or national observers’ networks to feed a data base
gathering the configuration and the accuracy of each observer.
The purpose is to help them to improve their timing accuracy
(latency to be subtracted and jitter). In France we are organising
such a network called “Roadies” in the Gemini Pro-Am web
portal [7]. The purpose is to improve the occultation observers’
network in density and accuracy and emulate the occultation
communities in each country.

Most of the key data related to this event are available from
the Lucky Star project web page [8] and it provides a link to the
latest prediction update.

The Event

Figure 1a. Occultation by Ganymede (2025-10-14) from Lucky Star 
[8]

Figure 2. Field Of View (FOV) including the Moon and Jupiter 
(Stellarium display)

Figure 1b. Occult world map of the event. (Occult 4.2025.6.12)
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To prepare for this 2025 Ganymede campaign you may find 
useful updated information on the Gemini portal on the web 
page dedicated to this campaign at [9] and Tables 1 and 2.

Due to the brightness of the event, choose and test the highest 
frame rate you can reach with your setup. 100 fps (frames per 
second) is in the range of most digital cameras with window 
selection (region of interest). Try to reach 200 fps or even more. 
Some cameras may reach 1000 fps, this ability will give us a greater
order of magnitude in the occultation technique accuracies.

Setup Configuration

Satellite Comment
JPL Horizons Stellarium

Io I Io is behind the planet during the event
Europa II 5.8 5.9 The preferred reference satellite to reduce the light curve
Ganymede III 5.25 5.31 The occulting body (the magnitude during the event)
Callisto IV 6.5 6.61 Useful to record if you have a large field of view

V mag

G mag Grp Gbp

7.5 6.8 8.1

Ganymede + HIP 37442
before and after the event 5.12 5.02

Occulted Star Magnitudes

HIP 37442

We have no reference stars close to this occulted star (Figure_3) 
therefore it is mandatory to use a FOV able to record at least
Europa II on the other side of Jupiter and then Callisto IV, if 
possible (Figures 4a, 4b). You have to test your trade-off between 
the fps rate and the field of view given by the windowing.

It could be preferable to rotate the camera field to position 
Ganymede and Europa away from the lines (or columns) 
illuminated by Jupiter’s image.

Table 1. V magnitudes of the satellites.

Table 2. Magnitudes of the target star.

, [8]  


Figure 4b. FOV including Jupiter and Galilean Satellites at 3:00 UTC. 
Notice the close proximity of the star and Ganymede, Io is behind 
Jupiter. Zenith at top. (Stellarium display).

Figure 4a. Satellite configuration at the event time with a 300_arcsec 
scale. North at top. (Occult 4.2025.6.12)
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If you drive your camera with SharpCap, check the latest
available version.

You have to define your final configuration, nights before the
event. Record Ganymede with your complete instrumental setup
to choose the right focal length, the filter (with enough signal, R or
I is preferred or without filter for small telescopes) offset and gain
and frame rate. Your digital signal has to be within the dynamic
range of your setup output without any risk of signal saturation,
because we are monitoring a small drop in brightness, around
10% - and the Signal to Noise Ratio (SNR) should be about 10.

Therefore, try a 10-bit, 12-bit or 16-bit setting (defined by your
focal plane array and camera mode) running with your camera.
Test the highest frame rate you can reach, if a similar frame rate
is achieved, then keep this configuration. If the frame rate is less
than half the 8-bit configuration, then choose the 8-bit high fps
tuning.

No binning is preferred. Run your time-stamping device and
your setup to check you don’t have any dropped frames
(maximum bus rate and hard drive access could be responsible
for these dropped frames).

The noise statistic and temporal behaviour are interesting to
record. Beyond the photon Poissonian noise, the star will bring
a noise coming from the turbulence and seeing conditions in a
bandwidth defined by the r0 (Fried diameter) and the wind
speed. In using a high frame rate (above 100 Hz) you will be
able to sample this noise. Due to the resolved angular size of 
Ganymede, if you use a more than 200 mm diameter telescope,
you will meet a damped temporal noise attached to Ganymede. 

Therefore before, during and after the occultation event, you
may notice this interesting change in the behaviour of the noise
in your light curve.

Due to an occultation duration of about 10 minutes or even up
to 20 minutes from some northern locations, only the immersion
(disappearance) and the emersion (reappearance) phases have
to be recorded for at least 2 min around the predicted time of 
these two contacts from your location. You may obtain them from
Figures 5 and 6 and accurately from [8] on the map in zooming
in and clicking on your location.

If you are close to the grazing situation (the blue line on
Figures 5 and 6) it’s worthwhile to record continuously all along
the event, including if you are just outside, to record the miss.

Before and after the event, record the signal of the sky
background with the same configuration as dark frames and
record flat frames within your configuration dynamic. These will
allow improved data reduction for further processing.

We invite you to provide both your data and report to the 
Occultation Portal [5], (Figure 7) and to SODIS [6], (Figure 8). 
Check all the requested data when preparing your report. For the
Occultation Portal, please submit your data only between -30_s 
to +30 s around the recorded immersion and emersion events 
to reduce the size of the files.

Data Submission

 (LTE, L’observatoire de Paris)


 (LTE, L’observatoire de Paris) 
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Figure 7. Observing Log for Occultation Portal [5].

Figure 8. Screenshot of the SODIS report page [6]. 



in September to share experience and feedback from previous 
campaigns, answer any questions or troubleshoot and help 
observers. The European organisations like IOTA/ES, Planoccult 
mailing list members and SODIS contributors or Lucky Star and 
Lucy campaign European observers are welcome to join this 
campaign. It gives in addition to each community and national 
organisation a way to check the individual accuracy of each 
observer. This could be a nice way to make an improvement to
our occultation chaser networks!

Many warm thanks to Wolfgang Beisker, Konrad Guhl, Dave 
Herald, Oliver Klös, Alex Pratt and Christian Weber, for the accurate 
final review of this paper for JOA publication.
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It’s noteworthy to share in addition, the same star will also be 
occulted by Jovian moon Europa from Central America the day 
before (Figure 9), [10]. Compared to the occultation by Ganymede 
the expected maximum duration of this event is much shorter 
due to the smaller size of Europa and the faster apparent speed
of the satellite across the sky plane. Additionally, the event will 
happen much closer to bright Jupiter. Detail are listed in the 
header of Figure 10.

This 2025 Ganymede campaign is another exciting occultation 
campaign for Pro-Am collaborations. We will provide fundamental 
data for the Juice (ESA) and Europa Clipper (NASA) space probe 
missions. In addition, we will have the ability to accurately measure 
the diameter of the occulted star.

The latest information to prepare this event will be provided 
on the Gemini Web page [7]. We will schedule a Zoom meeting

   The Occultation by Europa on 2025 Oct 13     

Acknowledgements

Figure 9. Europa will occult the same star the day before from 
Central America [10].

Conclusion

References

Figure 10. Detailed 
predicted path map for 
the occultation of 
HIP_37442 by Europa 
on 2025 Oct_13.
(Occult 4.2025.6.12).
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The Measurement of the Solar Diameter with 
the Partial Eclipse on 2025 March 29: What We 

Learned from the Observations

ABSTRACT: The recent total eclipses (2013-2021) observed with increasing technological efforts, 
showed a rise of the solar diameter at 1 AU from 1919.26”(1891) to 1919.98” (2021) or the solar 
radius from 959.63” to 959.99”. In this paper we present the data of the last partial eclipse of 
2025_March 29. The sudden change of luminosity as consequence of the totality is not present, and 
the only way to overcome the atmospheric turbulence is to fit with a parabola, the lunar profile’s
progression. These observations, possible thanks to a timely IOTA/ES Call for Observations, and 
their analysis are presented: the solar radius results as 959.73”±0.2” showing the potential of this
method.

Introduction

with more methods.
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at 87% of the solar diameter covered, in Quebec, the inner corona
was observed at sunrise (Carter, 2025), [13] for the first time ever.

The variations found in the solar diameter in many years of 
eclipse observations (Dunham et al. 2018), [8] may have reflected 
the methods, filters and the instruments used (Sigismondi, 2008),
[14], as also appears in this paper when we compare different 
observations between them, but the advantage of the method 
presented here in the following section, is to overcome the 
turbulence with an extrapolating fit, already successful with the 
planetary transits.

The opportunity to exploit the technique developed to 
overcome the black-drop effect with the partial eclipse occurred 
on 21 June 2020. In Rome the eclipse was 2.5% and lasted less 
than half an hour (Sigismondi, Cicillini and Caldarella, 2021), [15, 
16]

A video was recorded with a 76 mm reflector telescope, 
provided with a 520 ± 20 nm yellow filter and a mylar filter [17, 18]. 
A resolution of 0.6”, significantly below the diffraction limit, was 
reached with such telescope, by using the technique of fitting the 
chords cut by the Moon on the Sun with a parabola as function
of time. The zeroes of the parabola are the contact times. 

The video was obtained filming at the eyepiece (afocal mode) 
with a smartphone.

The promising success of this first attempt was due to the Call
for Observations published before the 29 March eclipse, to enjoy 
the full power of telescopes and skilled observers trained with 
the asteroidal occultations and total solar eclipses [19].

Method: Overcoming Turbulence
with a Parabolic Fit

Figure 1. Grazing eclipse in Ortona – Italy, where to record the shortness of the eclipse, several students were ready to do the measurements,
as well as in Pescara, 20 km North-West (Source: timeanddate.com)

To this call have responded generously from the IOTA/ES Oliver
Klös, Philip Denyer, Michel Giraud, Malcolm Jennings, Ferran
Casarramona. The Italian students from the Nautical Institute of 
Ortona (guided by Angela Potenza and Pietro Di Pasquale) and 
the ones of Galilei Lyceum of Pescara (guided by Tiziana Pompa), 
were ready to observe in Abruzzo, Italy, close to the zero line of 
the eclipse, just off the coast in the Adriatic sea.

The weather of Italy and Germany was inclement. Beyond the 
Alps, in Ticino, the first and the last contacts were under the clouds, 
and only the maximum phase was recorded fruitfully (Figure 1).

The observations of Spain, France and England permitted to 
study better this method obtaining very useful data. 

There are three kinds of data represented by short videos with 
time stamps:

111...    Complete eclipse (t1 and t4) 
222...    Only one contact
333...    Only the maximum phase (sequence of images)

The analyses have some differences

111...    The parabolic reduction is made on 10 frames after t1, and 
on 10 frames before t4. It is necessary to see well the contact’s 
points between the dark profile of the Moon and the solar limb, 
and to measure their length in pixel with accuracy. These points 
change continuously, so the lunar profile does not affect the final 
result. We can assume that the probability to have mountains
and valleys is equal along the path and on the 10 frames there 
are some positive and some negative with respect to the mean
lunar limb. The mean lunar limb is the reference with respect we 
calculate the start and the end of the eclipse. The algorithm is 
implemented in the website timeanddate.com and this has been
used for the analysis presented in this article.
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Figure 2. The eclipse at the IRSOL H-α guiding telescope, at the maximum phase of the eclipse 21%. The mountains of the lunar limb 
are clearly visible. Digital processing: Sabina Favore, IC Pieve del Grappa.

When both t1 and t4 (the external contacts, the only ones in a
partial eclipse) are available we can compare the calculated times 
with the observed ones and the calculated duration with the 
observed one.

222...  When only one contact is available we can assume that the 
ephemerides are correct and infer from the difference O-C 
(Observed time - Calculated one) if the Sun is larger or smaller
than the calculated one. There is a larger uncertainty on the guess 
on the solar diameter with only one time.

333...    Without contact times, the very tiny optical deformations 
of the telescope can produce a distortion below or near one 
arcsecond, that can’t be eliminated by the fitting procedure, 
because we are not able to exploit fully the extra-atmospheric 
alignment of Sun and Moon in “sharp instants” like the external 
contacts. We will treat this case in another paper.

Figure 2 shows the solar eclipses at the maximum phase: the 
optical resolution is better than an apochromatic telescope 
because the H-α channel selects wavelengths only within
6562.8_±_0.35 Å.

That’s why the mountains of the lunar limb are so clearly visible. 
The telescope is diffraction limited, so for this instrument the limit 
is 1”. A fit with N images, would produce an improvement in the 
resolution up to 1”/√N if the images sample enough completely 
the whole time range.

For the images in visible light, for which the diameter is slightly 
inferior than Hα, because the chromosphere –in Hα- is about 1” 
higher than the photosphere – in visible light-, the accuracy is 
similar because the aperture of the telescopes was ranging from 
10 to 25 cm.

     2025-3   I  JOURNAL FOR OCCULTATION ASTRONOMY12



A deviation from the line appears near the contact time. This 
result to be a rather general effect, but it does not affect the 
final result if there is enough sampling before t4 , or after t1. With 
respect to the Call for Observations we should extend the time 
window at least to 4 minutes after the contact. Turbulence (seeing) 
and vibrations of the telescope produce the other oscillations
(Figures_3, 4).

The first contact graph is not affected by the bending near the
fourth contact, because the data points start 3 minutes after t1 ,
the fit is accurate as well (Figures 5, 6).

Figure 6. The full-Sun image near t4 obtained by Jennings. It is
heavily saturated near the centre.

Here are the analyses of four eclipses observed near the 
contacts times, the observations were recorded in video, with 
UTC time insertion.

Figure 3. Second contact observed by Michel Giraud. Planetary 
camera (Zwo Asi224mc) on a Newtonian telescope (diameter 
250_mm, focal length 1250 mm, equatorial Newtonian, homemade), 
filter Astrosolar (Baader), and IR-cut filter. Location: 17300 Rochefort, 
France. 45°55’49.3” N, 0°58’35.6” W.

Figure 5.  Both contacts observed by Malcom Jennings. Station: Hamsey Green (near London) 51°19’09.5” N, 0°04’01.5” W. Telescope:
10_cm diameter Newtonian, 40 cm focal length. Camera: Watec 910HX at prime focus, frame rate 1/25 s, exposure time 1/5000 s. Filters:
Thousand Oaks solar filter + Moon filter. 

Results

Rochefort, FR

  Hamsey Green, UK  

Figure 4. The unsaturated image near t4 .
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The final bending near t4 is evident, while it is not present
after t1 because the telescope was pointed there a bit later. This
fact did not affect the final result (Figures 7, 8).

  Near London, UK  

Figure 7. Observations made by Philip Denyer near London. Timing was done with a GPS video time inserter and recorded by a Watec
910 HX camera at 25 fps onto laptop with lossless codec using VirtualDub capture software. Baader solar filter was used over the aperture
of the C9.25 telescope on a driven mount. 

  Las Negras, Almeria, ES  

Figure 9. The observations made by Ferran Casarramona, of the Agrupació Astronomica de Sabadell, Spain. Location: 04116 Las Negras 
(Almeria) – Spain; Coordinates: 36º52’50.1” N, 2º00’54.8” W. Equipment: Newtonian 200mm F/4. Mylar filter + Baader H-Alpha 
Narrowband 7nm. Watec 910HX/RC. Exposure 1/100000, 50 frames per second.

The final bending near t4 is evident, while it is not present after
t1 because the telescope was pointed there a bit later. This fact
did not affect the final result (Figures 9, 10).

Figure 8. Image near t4 obtained by Denyer, heavily saturated 
up to the limb.

Figure 10. The image obtained by Casarramona near t4 : it is very 
dark.
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Only doing the experiment with different instruments, we can 
demonstrate that the video of a partial eclipse contains useful
information on the solar diameter. We found a recommendation 
for the next observation: the image of the Sun has not to be 
saturated; the limb darkening has to be visible in all its extent. It 
is better to use a narrow band filter.

In effect the most reliable result is the last one, with a solar 
diameter increased by +0.2” with respect to the standard one at 
1 AU.

The standard value of the solar diameter in the optical
wavelengths is 1919.26” or the radius is 959.63”.

The change in diameter of +0.2” implies a radius increased by
+0.1”. The error bar is derived by eliminating one different data 
each time and averaging the results.

The narrowband of 7 nm around the Hα centreline does not 
enable us to observe the plages in chromosphere, so we can 
consider that result as photospheric diameter.

From these four observations because of saturation (cases in 
Figures 6, 8) or because of lack of both diameter (case in Figure_3)
only the last one (case in Figure 10) which appears as the darker 
one, gives results that are reliable.

The saturation “pours” photons outside the real limb, and the 
classical Watec 910HX produces a sort of artificial edge 1, outside 
the solar disk. For the other planetary camera of the case 2,
without the first contact it is not possible to derive conclusions.

The eclipse of 2025 March 29 was an opportunity to measure 
the solar diameter in the hypothesis of a perfectly spherical Sun,
by exploiting the timing of the two external contacts between 
the lunar and the solar limbs. Also the lunar limb, in the fitting
procedure, is considered as smooth and spherical.

From the many observers involved in this experiment only four 
were under clear skies and provided their data to us.

Comments

Telescope Diameter Figure O-C Duration Saturation Diameter’s Variations
250 mm f/5 3 / part -10.2 s  on t4 No -6 parts/2000
100 mm f/4 4 / full Sun +10 s Yes +3 parts/2000
235 mm f/10 Mylar 5 / part +10 s Yes +3 parts/2000
200 mm f/4 Mylar+Hα7 mm 6 / part +0.57 s No +1 part/10000

Table 1. The results of the fit on the contacts timing, compared with the ephemerides.

1 Something similar to the Gibbs’ phenomenon in the Fourier transform

of a Heaviside step function.

Conclusions

The three of them with complete eclipses with both external
contacts t1 and t4 used the same camera Watec 910HX. Only in one 
case, when the solar disk was never saturated in the image, the 
obtained value of the solar radius is reliable and it is 959.73”±0.20”.

This is comparable in accuracy with the total solar eclipse of 
1998 analysed by Dunham (2018), where the solar diameter 
resulted  959.79”±0.15”. This measurement may be also compatible 
with Quaglia et al. (2021) 959.95”±0.05” obtained with the flash
spectrum technique, and with more recent results (Quaglia et al.
2023, Dunham and Dunham 2023, Quaglia et al. 2024).

We learned that in the next Call for Observations for partial
solar eclipse the duration of the video has to be longer than 3
minutes with the lunar limb still in the solar disk, 4 or 5 minutes.
If the first contact has been lost for one or two minutes the 
measurement is still valid, if the Moon’s profile is still completely
inside the image: both cusps have to be visible, to determine the 
length of ten chords at least. Between full Sun in the video and
only the eclipsed part of the solar image in view, the latter is 
preferred, probably because the intensity of the solar disk is 
furtherly reduced by a longer focal ratio.

To all the observers who participated in these experiments,
also the ones clouded out. Without their efforts the study of the 
solar diameter by using partial eclipses would not have made a 
significant step forward. To Prof. Svetlana Berdyugina for the 
hospitality in IRSOL for the eclipse [20]. To Prof. Sabina Favore (IC
Pieve del Grappa) for the digital treatment of the eclipse in Hα.
We want to thank the referee for the added value given to this 
paper, with insightful suggestions.
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The World of Distant  Minor Planets 
Beyond Jupiter

Since the downgrading of Pluto in 2006 by the IAU, the planet
Neptune marks the end of the zone of planets. Beyond Neptune,
the world of icy large and small bodies, with and without an
atmosphere (called Trans-Neptunian Objects or TNOs) starts. This
zone between Jupiter and Neptune is also host to mysterious
objects, namely the Centaurs and the Neptune Trojans. All of these
groups are summarised as ”distant minor planets”. Occultation
observers investigate these members of our solar system, without
ever using a spacecraft. The sheer number of these minor planets
is huge. As of 2025 July 03, the Minor Planet Center listed 1968
Centaurs and 3712 TNOs.
In the coming years, JOA wants to portray a member of this world
in every issue; needless to say not all of them will get an article
here. The table shows you where to find the objects presented
in former JOA issues. (KG)
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(229762) Gǃkúnǁʼhòmdímà has a well-defined orbit having
astrometry spanning more than 42 years. Having an eccentricity
of 0.496, its distance from the Sun varies between 37.6 au and
112 au. The orbit is inclined to the ecliptic by 23.3°. When first
discovered its heliocentric distance was close to 46 au but since 
then it has been getting closer. Currently, its distance from the 
Sun is 40.3 au and it is almost 0.5 magnitudes brighter than when 
at discovery. The planet will reach perihelion in the year 2046 by
which time it will attain a visual magnitude of 19.2 at opposition.
Note that the entire orbit lies outside that of Neptune. The orbital 
period is 644 years [5] and so the object is a typical TNO.

Observations made on ESO’s Very Large Telescope (VLT) in 
2008 to acquire photometric and spectroscopic data report an 
absolute magnitude Hv = 3.69 +/- 0.04 mag [6]. The current
taxonomy of TNOs (based on colour indices) identifies 4 groups,
namely:

• BB (neutral, or “blue” in colour)
• BR (intermediate “blue-red”)
• IR (moderately “red”)
• RR (very “red”)

In [6], the authors classify 28 objects and cited 10 additional 
objects but only (229762) Gǃkúnǁʼhòmdímà did not fall within any
of these four taxonomic classes.

A photometric observation to find a rotation period is published
in [7] and gave a nearly flat light curve. The variation is only 0.03
± 0.01 mag and the authors came to the conclusion that the 
rotation period is > 8h. In [8] published in 2017, the authors 
present the results of an occultation observed on 2014_November 
15. One of the observations can be viewed as a time-lapse video
in Figure 2 of [8].

The result of this triple chord occultation observation is an 
elliptical shape with dimensions of 645.8 ± 5.7 km × 597.8 ±
12.7_km. The exact determination of the size allowed the albedo
of pR = 19.5 ± 2.0 % (R-band) and pV = 15.0 ± 1.6 % (V-band) to
be determined using the absolute brightness.

The planet has one known satellite with the formal 
nomenclature S/2008 (229762) 1 and has been assigned the name 
GǃòʼéǃHú, after the magical oryx horn wielded by Gǃkúnǁʼhòmdímà.
The satellite was found in 2009 by analysing Hubble Space 
Telescope images [9]. It orbits in a prograde sense, on a circular 
or near-circular orbit with a period of 11.3 days and a satellite-
planet distance of approximately 6000 km.

Figure 3. Gǃkúnǁʼhòmdímà and its satellite Gǃòʼé ǃHú, imaged by 
the Hubble Space Telescope on 2018 January 2. Credit: HST

The Orbit

Physical Characteristics

The Satellite

The magnitude difference between the satellite and the primary
body is 3.24 ± 0.04 mag. The albedo of GǃòʼéǃHú is different
from the planet and more reddish, the diameter is calculated to
be 142_± 8 km.

The Research and Education Collaborative Occultation 
Network (RECON) made a call for observations for an 
occultation of UCAC4_448-006503 (15.8 Vmag) by the TNO on 
2014_November_15 and started an observation campaign with 
IOTA [10].

 2027

Figure 4. The shadow path of the occultation on 2014 November_15 
predicted with data by the RIO team [11].
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moving in from the SW. I was recording 5 min video segments 
starting 10minutes before and after my predicted event (There is a 
possible documented satellite.) Near the end of the second segment 
I thought I noted a pretty clear “D” on the screen. Then as I was 
waiting for the “R”, a meteor streaked across the field probably 6
to 8 pixels from the target star. When that integrated set cleared, 
the target star was there. Less than two minutes later, clouds had 
obscured nearly everything. The Tangra and AOTA analysis look 
good at just over 19 seconds duration. My first KBO !! [13]

The observing campaign was very successful. Eight positive 
observations with analogue video cameras and GPS time inserters 
are listed in the Occult database [12]. The used exposure times 
were from 2 s up to 4.3 s due to the faintness of the target star.

J. Bardecker reported just a few hours after his observation 
on IOTA’s mailing list:

... I was literally was on the edge getting nothing. I had to record
at X128 on the Mallincam (2.2 sec integration) to get down to 
15.8_mag on the 12” SCT. Before I started recording, clouds where

Figure 5. The shadow profile of (229762) Gǃkúnǁʼhòmdímà measured by eight stations on 2014 November 15. Source: Occult 4.2025.6.2.
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Figure 7. Lucky Star prediction for event 2025 Nov 27.

Figure 8. Lucky Star prediction for event 2025 Nov 28.

In this final section, several stellar occultations involving (229762)
Gǃkúnǁʼhòmdímà predicted by the Lucky Star project [14] are 
presented.

For detailed planning of any observation of forthcoming events, 
please use updated predictions on the websites to obtain any 
last-minute updates.

• 222000222555

The Lucky Star project predicts three occultations of faint stars 
as shown in Figures 6 – 8 [10].

• 222000222666

No observable event.

• 222000222777

J. Desmars (Lucky Star project) searched for upcoming stellar 
occultations in 2027 for this paper [15]. He found one promising 
event on 2027 November 22. The predicted path of an 
occultation of a 13.6 Gmag star will cross northern Mexico and 
Florida (Figure_9). The wide 1-sigma error limits cover the US and 
parts of Canada in the north and southern central America and 
Colombia and Venezuela in the south.

Future Occultations

Figure 9. Lucky Star prediction for event 2027 Nov 22.
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News

SODIS 2.0 was launched on 2025 June 1. The report page
now contains information on which documents and graphics
are to be submitted with an observation report. In addition,
the input mask has been improved so that input errors of
observers will be minimised. These improvements should also
reduce the workload for reviewers.

Christian Weber (IOTA/ES), author of the SODIS Observer
Documentation, has now created a SODIS Quick Start Guide
for Observers. The new document is primarily aimed at new 
or less experienced observers and describes the minimum 
requirements for the preparation of SODIS reports.

The document is available at:

https://www.iota-es.de/sodis/SODIS_Quick-Start-Guide.pdf

(O. Klös)
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News

Dave Herald presented on the mailing lists in May and June
2025 more discoveries of satellites of asteroids.

Until 2025 June 17, there were 17 discoveries during occulta-
tion observations announced in CBETs. Six discoveries were 
added since the last issue of JOA. These new observations 
are presented here in chronologial order of their discoveries 
(Figures 1-6).

Each figure shows the plot of the profile with the recorded 
chords and an insert of the light curve of the detection of 
the satellite. Details about the sizes of the components, 
separation and position angle of the satellite can be found 
in the header of the plot. All plots and light curves are from 
the database of Occult_V4.2025.6.12.

Access to the 50 most recent CBETs is available here:

http://www.cbat.eps.harvard.edu/cbet/RecentCBETs.html

(O. Klös)

Figure 1. 2024 Oct 12: Profile of (134421) 1998 QT2 and its 
satellite recorded by Steve Conard, who had set up two stations 
and detected the main body on chord #4. Greg Lyzenga 
provided chord #3. (CBET 5556)

Figure 2. 2025 Mar 11: Binary asteroid (148358) 2000 SY18

measured with a single chord by Phil Stuart (CBET 5544)

Figure 3. 2025 Apr 21: Dave Gault recorded an occultation by 
the satellite of (60050) 1999 TJ106 while Peter Nosworthy got a 
chord by the main body. (CBET 5569)

Occultation Astronomy
Journal for

JOURNAL FOR OCCULTATION ASTRONOMY  I  2025-3      23

http://www.cbat.eps.harvard.edu/cbet/RecentCBETs.html


News

Figure 6. 2025 Jun 01: Peter Nosworthy discovered with this
single chord observation the satellite of (109013) 2001 QS4 .
(CBET 5571)

Figure 4. 2025 Apr 22: Profile of (31736) 1999 JR73 and its 
satellite recorded by two stations maintained by Deborah Smith. 
(CBET_5552)

Figure 5. 2025 May 02: Ted Swift detected the satellite of asteroid 
(33956) 2000 NN3 with a single chord. (CBET 5562)

Table 1. Binary asteroids discovered by occultation observations.
The satellites of asteroids (5457) and (6326) have been unlikely 
near their greatest elongation at the time of the measurements.
(Data compiled by Dave Herald)

Asteroid Nominal Satellite Sep. of Centres
Number Dia. (km) Dia. (km) (radii of main)

3927 4 1.5   ~ 2.7
4337 19 12   ~ 4.9
5232 12 8   ~ 5.5
5457 21 2   > 1.8
6326 6.9 1.3   > 2.2

10424 6.5 2.1   ~ 2.0
10430 5.7 4   ~ 3.8
31736 4.5 1.5 ~ 4.9
33956 6.8 2.7 ~ 4.2
60050 7.2 1.4 ~2.8
61784 5.2 1.8   ~ 3.3

100624 16 4  ~ 3.2
109013 4.8 4 6.2
127418 5.3 1.7  ~ 3.6
134421 6.5 1.4  ~ 4.6
148358 1.8 0.9  ~ 3
172376 5.7 3.3  ~ 5.4
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Meetings

PPPrrreeessseeennntttaaatttiiiooonnnsss   ooofff   ttthhheee   TTTrrraaannnsss---TTTaaasssmmmaaannn   SSSyyymmmpppooosssiiiuuummm   ooonnn   OOOccccccuuullltttaaatttiiiooonnnsss
(((TTTTTTSSSOOO111999)))   AAArrreee   UUUpppllloooaaadddeeeddd

The 19th Trans-Tasman Symposium on Occultations was 
held in Whakatāne, New Zealand, on 2025 May 12. Steve 
Kerr, Trans-Tasman Occultation Alliance Director, and Murray 
Forbes have made video recordings of the presentations and
PDF files of the slides available here:

https://occultations.org.nz/meetings/TTSO19/TTSO19.htm

EEESSSOOOPPP   XXXLLLIIIVVV   ---   JJJoooiiinnn   iiinnn   PPPeeerrrsssooonnn   ooorrr   OOOnnnllliiinnneee
44esop@gmail.com












The programme of the symposium will presented here:

https://esop44.iota-es.de/programme

(O. Klös)

Screenshot of the webpage.

The PDFs are linked by the author’s names, clicking on the 
titles of the presentations will open the video recordings on 
YouTube.

(O. Klös)
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222000222555   IIIOOOTTTAAA   NNNooorrrttthhh   AAAmmmeeerrriiicccaaa   AAAnnnnnnuuuaaalll   MMMeeeeeetttiiinnnggg   IIIsss   SSSccchhheeeddduuullleeeddd
The 2025 annual meeting of IOTA will be an on-line-only 

event, via Zoom. It is scheduled for Saturday and Sunday 
afternoons in North American time, September 6th and 7th, 
from 4:00 PM EDT to 8:00 PM EDT. These times are from 20:00 
UT on the 6th to 00:00 UT on the 7th, and from 20:00_UT on 
the 7th to 00:00 UT on the 8th.

All who are interested in occultations are welcome to 
attend. The link to the Zoom meeting will be published on 
the IOTA message list each of the two days, one hour before 
each day’s conference begins.

Roger Venable, acting President of IOTA
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1953 – 2025
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Portal, Arizona, on 2025 June 1.      
 
     


 (Photo: Michael Backes)       

Occultation Astronomy
Journal for

marked with no. 3. (Occult 4.2025.6.2)



https://www.eclipse-chaser-log.com/eclipse-log/59
https://skyandtelescope.org/astronomy-news/fred-espenak-1953-2025
https://www.iota-es.de/onheritage/ON_Vol02_No02.pdf
http://www.jdso.org/volume6/number1/herald.pdf


Occultation
Astronomy

Journal for

IOTA Vice President: Roger Venable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rjvmd@progressivetel.com

IOTA’s Mission
The International Occultation Timing Association, Inc was established to encourage and facilitate the  
observation of occultations and eclipses It provides predictions for grazing occultations of stars by the Moon 
and predictions for occultations of stars by asteroids and planets, information on observing equipment and 
techniques, and reports to the members of observations made.

The Journal for Occultation Astronomy (JOA) is published on behalf of IOTA, IOTA/ES and RASNZ and  for the 
worldwide occultation astronomy community.
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IOTA maintains the following web sites for your 
information and rapid notification of events:

www.occultations.org
www.iota-es.de
www.occultations.org.nz

These sites contain information about the organ-
isation known as IOTA and provide information 
about joining.
The main page of occultations.org provides links 
to IOTA’s major technical sites, as well as to the 
major IOTA sections, including those in Europe, 
East Asia, Middle East, Australia/New Zealand, 
and South America.
The technical sites hold definitions and information 
about all issues of occultation methods. It contains 
also results for all different phenomena. Occulta-
tions by the Moon, by planets, asteroids and TNOs 
are presented. Solar eclipses as a special kind of 
occultation can be found there as well results of 
other timely phenomena such as mutual events of 
satellites and lunar meteor impact flashes.
IOTA and IOTA/ES have an on-line archive of all 
issues of Occultation Newsletter, IOTA’S prede-
cessor to JOA.

Journal for Occultation Astronomy
(ISSN 0737-6766) is published quarterly in the USA 
by the International Occultation Timing Association, 
Inc. (IOTA) 
PO Box 20313, Fountain Hills, AZ 85269-0313
IOTA is a tax-exempt organization under sections 
501(c)(3) and 509(a)(2) of the Internal Revenue 
Code USA, and is incorporated in the state of 
Texas. Copies are distributed electronically.

Regulations
The Journal for Occultation Astronomy (JOA) is 
not covenanted to print articles it did not ask for.
The author is responsible for the contents of his 
article & pictures.
If necessary for any reason JOA can shorten an 
article but without changing its meaning or 
scientific contents.
JOA will always try to produce an article as soon 
as possible based to date & time of other articles 
it received – but actual announcements have the 
priority!
Articles can be reprinted in other Journals only if 
JOA has been asked for permission.
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