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50 chords were recorded of the occultation by (87) Sylvia 
and its moons Romulus & Remus on 2019 Oct 29 across 
Europe. Besides the successful detections of the shadows of 
both satellites, 32 positive chords provide the best shadow 
profile of (87) Sylvia up to now. Eric Frappa, euraster.net, 
evaluated the measurements and compare the shadow 
profile with a DAMIT-profile on this issue’s cover.

Image credit: E. Frappa, euraster.net
                      DAMIT - Database of Asteroid Models from Inversion Techniques

As time goes by: With this issue the Journal for Occultation 
Astronomy has started its 10th year of appearance. But not just 
this anniversary, also the increasing number of contributions of 
observers throughout the world prove it’s grown in popularity. 
Thanks to all the authors and especially to those who put it all 
together for us.
The benefits of the Gaia stellar positions seem to boost the 
enthusiasm of more and more observers with often thrilling 
results. One autumn highlight was the extremely well recorded 
occultation by (87) Sylvia with its 2 moons. The report of Nikolai 
Wünsche, who luckily recorded a double event that night, proves 
the functioning of international campaigns within our community 
at its best.
But still: Successful observations are mainly not a matter of luck 
but a matter of skill and experience. Lunar occultations 
therefore should always be a part of occultation work keeping 
up the routine. Bright star grazing lunar occultations in 2020 are 
therefore included in this issue as well as discussions about timing 
techniques.
Hal Povenmire, who passed away on Dec. 6, was a true heavy-
weight occultation observer who hardly missed any event he could 
reach. All who knew him remember him as a fine and generous 
person who contributed so much to occultation astronomy.
Rest in peace, Hal.

Eberhard Riedel
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(87) Sylvia is the first asteroid detected to have two moons, but it
remained not the only one. After the discovery of both moons,
there were a number of observations of Sylvia and her “children”
by the most powerful telescopes on Earth with adaptive optics. A
team, led by Franck Marchis, senior research scientist at the Carl
Sagan Center of the SETI Institute, has continued to observe this
triple asteroid system [1].

From the 1980s to 2008, several stellar occultations by (87) Sylvia
were observed. 
After the successful observation by three observers in the USA on
2012 December 22, it was possible to use the Interactive Service
for Asteroid Models (ISAM) to generate an initial modelling of the
minor planet. The first major campaign for a stellar occultation by
(87) Sylvia took place on 2013 January 6. Numerous observers with
small telescopes were able to cover the occultation of an 11mag
star by the triple system (87) Sylvia in southern France, Italy and
Greece.
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A Triple System

The minor planet (87) Sylvia was discovered in 1866. It belongs
to the main belt of the minor planets and moves at an average
distance of 3.48 AU from the Sun. With an average diameter of
253 km, (87) Sylvia is the eighth-largest main belt asteroid.
In 2001 a moon of the minor planet was discovered with the Keck
telescope. The moon, which was first designated S/2001 (87) 1, 
has a diameter of 10.8 km and orbits (87) Sylvia at a distance of
1,354 km in 3.65 days. Through further observations with the Very
Large Telescope (VLT) in 2004, another companion was found. It
was given the provisional designation S/2004 (87) 1. It orbits Sylvia
within the orbit of the outer moon and is 10.6 km wide. It moves
at a distance of 702 km in 33 hours around the asteroid.
Both objects have almost circular and equatorial orbits around the
asteroid (eccentricities below 0.01 and inclinations less than 2°).
Since the minor planet was named after Rhea Silvia, the mother of
Romulus and Remus in Roman mythology, the moons were named
after these children in 2005 by the International Astronomical
Union (IAU).

A Triple Success - The Occultations by (87) Sylvia 
and its Moons on 2019 October 29

Nikolai Wünsche • IOTA/ES • Biesenthal • Germany • nwuensche@astw.de 

ABSTRACT: On 2019 October 29 the triple system (87) Sylvia occulted a 10.1 mag star, observable 
from across Europe. This paper summarizes a very successful observation campaign, which resulted 
in the observation of many chords for the primary body (87) Sylvia and double chord observations
for both moons Romulus and Remus.

Figure 1. Artist’s impression of the triple system (87) Sylvia. Image credit: ESO

Past Occultations



It is noticeable that there were many “negative” observations at 
that time. Probably this was due to a less accurate prediction of 
the occultation path than today.
On 2013 January 6, 15 observers observed a stellar occultation by 
Sylvia. The occultation by the moon Romulus was registered by 
four observers. No occultation by the moon Remus was recorded.
After this successful campaign, the 3D-model of the minor planet 
was considerably refined.
Again, on January 6, but in 2014 there was another occultation 
by (87) Sylvia which was observed by only two observers. On 
February 11 of the same year, five observers in Japan succeeded 
in observing an occultation by Sylvia.

For 2019 October 29, a 10.1 mag star was predicted to be occulted 
by (87) Sylvia and its moons. As the path crossed Europe and the 
astronomical conditions such as altitude above the horizon and 
darkness at the time of event were very favourable, the Laboratoire 
d’études spatiales et d’instrumentation en astrophysique (LESIA), 
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The Occultation of 2019 Oct 29

ERC Lucky Star Project and the IOTA/ES decided to publicise a 
big campaign.
In addition to the usual publication in OccultWatcher, numerous 
observers were addressed in various ways, who don’t frequently 
observe occultations [2].

On the evening of October 29th, another lucky circumstance was 
added: The weather played along for many places in Europe! 
However, bad weather prevented observations from southern 
Germany, Austria and Switzerland and in some regions of France.
Shortly after the predicted time of the event there was first 
positive feedback in Occult Watcher. The mailing list “Planoccult” 
soon announced the news. Many observers were able to record 
the occultation by (87) Sylvia.
Two observers were lucky and were able to detect Romulus shortly 
before Sylvia’s occultation (Figure 3). The shadow path of Remus
was predicted right on the southern path limit of Sylvia. Two
observers  had the luck of the brave and  could measure  Remus 

A Great Success!

Figure 2. Observers at 64 stations had registered in OccultWatcher for the Sylvia event on 2019 Oct 29.
Map data: © 2019 GeoBasis-DE/BKG, 2019 Google, (©2009), Google)



Thanks to all the observers who tried - whether they succeeded 
or not. (Also a ‘negative’ observation is important.)
Thanks to Eric Frappa, euraster.net, for his evaluation and the 
creation of the graphics using the Occult software by Dave Herald.

[1] Keck Observatory News, 2013 Oct 7
[2] Klös, O., Observers Wanted! - Experiences from Publicising the
(87) Sylvia Occultation, Journal for Occultation Astronomy, No. 
2020-01, Vol. 10 No. 1, p. 32-34, 2019
[3] Frappa, E., Results of occultation by (87) Sylvia, 2019 Oct 29
http://euraster.net/results/2019/index.html#1029-87
[4] Frappa, E., Index of best events and measurements, euraster.net 
http://euraster.net/results/index_red.html

occulting a star for the first time. However, they recorded negative
chords for Sylvia.
With 32 chords for Sylvia (status: 2019 Dec 14) this was an 
extraordinarily good result (see cover of this issue). The profile 
of the minor planet can be determined very exactly. There are 
narrow gaps between the chords at the northern edge only[3].
The Sylvia event can count as one of the most successful 
campaigns ever for a stellar occultation by a minor planet. Only 
very few campaigns in Europe have delivered even more chords 
at an event [4].

The further detailed evaluation of the observations will be done 
by LESIA / ERS Lucky Star in Paris. Surely it will take a while until 
final publication.
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Figure 3. The great number of observers leads to a precise outline of the 
minor planet. Since the tiny moons both have diameters of roughly 10 km, 
the chords cannot give an idea of their shape. Inserted images have not the 
same scale. Graphics: E. Frappa, euraster.net

http://www.euraster.net/


It’s Tuesday morning and I’m on vacation in my home state of 
Brandenburg. I read an e-mail by Konrad (Guhl) on the Astro-
Berlin mailing list: „Don’t forget the stellar occultation by minor 
planet Sylvia tonight. If there are still any questions, don’t hesitate 
to ask“.
I browse the internet and find it to be ttthhheee occultation event of 
the year, since (87) Sylvia is not just an ordinary minor planet, 
but one that has two moons (Remus and Romulus) which may 
occult the star as well. The star TYC 1932-00469-1 is of 10th 
magnitude and the dip will be about three mags, which should 
be manageable with the right equipment. The weather forecast 
for the night is fine, I have observed only one stellar occultation 
by a minor planet in my astronomy life so far (back in 2003 by 
“Bertholda” – with success!) and I am on vacation – so why not?
That sounds like an interesting observation and according to my 
previous experience you have the best chances, anyway, if you are 
poorly prepared or totally unprepared for such an undertaking.

Unfortunately, I have no astronomy equipment with me on my 
vacation. So I ask back on the mailing list, if someone has a 
telescope for me and If I can join some observer group. However, 
my mail is not delivered since Yahoo groups has stopped service 
on that very day. Nonetheless, Konrad und Niko (Wünsche)
contact me in the afternoon by mail. Both plan to observe at their 
respective private observatories and have no spare equipment, but 
I could give it a try at my old astronomical home, the Archenhold 
Observatory of Berlin. Hmm, in theory I still have a key card, but 
I haven’t used it for 25 years, so I’m skeptical …
In the evening, Konrad is giving me a call. Yes, my keycard 
should still be active, but I also need a key for the garden gate. 
A key? I don’t have a key! Or do I? In fact, there has been a key 
for decades in my pencil case back from high-school times which 
I cannot link any more. Is that the one? Well, it’s worth a try, and 
if my memory is right, the fence to the observatory is not very 
tall, anyway. Konrad also tells me, that there are some cameras 
in the locker of the meeting room: a Watec video camera (which

How I Observed ‘Sylvia‘
or:

The Less Prepared You Are for an Observation,

the Better Are the Odds for Success!
Sirko Molau · Seysdorf · Germany · sirko@molau.de

ABSTRACT: The stellar occultation by minor planet (87) Sylvia and its moons was one of the top 
occultation events in 2019. The author, who is a passionate meteor observer, got alerted via a 
mailing list less than 24 hours before the event. Having the experience of just one previous event 
and without any serious preparation he tried to observe the occultation anyway. Many things 
could have gone wrong, as described in the report, but against all odds the event was observed 
successfully in the end. This leads to the (not quite serious) conclusion, that your chances of 
success are better, the less prepared you are for your observation.

I know as a meteor observer, but I don’t have a video recording 
device at hand) and two USB cameras. I could use the FireCapture
software for recording. I never used any of these cameras nor the 
software before, but after all I’m heading primarily for a visual 
observation. The cameras are only an optional add-on. As I still 
have some time, I download the software to my notebook and 
have a look at it. The user interface has a vast number of options, 
but fortunately the software has a kind of demo mode. So I get 
at least a rough orientation. Finally, I download the predictions of 
the event (time of occultation in Berlin at 00:39:20 CET) and the 
finder charts and get in the car.

My navigation system forecasts a travel time of 1.5 hours, but at this 
time of day there is only little traffic in Berlin, so I reach Treptow in 
slightly more than one hour. As in the past, I park my car in front of
the observatory (which is probably forbidden nowadays) and give it 
a stab. Indeed, the key fits into the lock, so I walk to the primary 
building and insert my keycard into the reader: peeppeeppeep –
red light. Damn! The card is not working any more or it has been 
disabled. I give it a second and third try: peeeeep – green light.
Ah, it is still working! Inside the same procedure at the key locker. 
It opens after the third try and I can take the keys for the largest 
available telescope of the observatory, a 50 cm Cassegrain, and 
for the meeting room with the cameras (Figure 1). Wow, the first 
hurdle is successfully overcome!

I walk to the telescope building and unlock the meeting room. 
Fine, it’s nice and warm and even has a coffee maker (even though 
I don’t drink coffee). I enter the dome and  fortunately recognise
almost everything. I open the slit of the dome and look for the 
master switch. Damn! There is now some fancy control box, where 
it used to be 25 years ago. I search for it but don’t find it. A quick 
call and Konrad tells me it is now located in the hallway, and also 
where I can switch on the telescope guiding. Both switches 
activated – voilà: The dome is operating and so is the guiding. So 
I remove all covers from the instrument and search for Gemini. 
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Hmm, the constellation is quite close to the trees on the 
northeastern horizon – the limiting magnitude of misty Berlin skies 
down there is four mags at best. There are still six magnitudes 
missing to the star – if that can be achieved by a 50 cm mirror? I
point the telescope at Pollux and see … nothing. Damn, I forgot 
to remove one of the caps. Thereafter it is twinkling at me in the 
primary tube. And how it is twinkling! I try to focus the star, but 
with this seeing it remains as big as a planetary disk! Who cares, 
after all I’m not going for a high-resolution planetary image, but 
for a stellar occultation.

Now that the telescope is working, I go one floor down to the 
meeting room. It’s 11 pm, hence I still have sufficient time for 
camera experiments. I open the locker, find the camera box, open 
it – perfect, everything’s together. I attach the camera to my laptop 
and start the software – nothing. Hmm, probably there is some 
driver missing. I switch my mobile phone to a hotspot, search for 
the driver on the internet, download and install it. The camera runs 
and I have an image. Now I just have to marry the camera with the 
telescope. In the cabinet I find the necessary adapter. I walk up to 
the telescope, remove the eyepiece, attach the camera and start 
the software, I see … nothing. Strange! Pollux should be bright 
enough in a 50 cm telescope to be found easily. I turn the focus 
from one end to the other – still nothing. I check once more 
visually, if the star is really exactly at the centre of the field of view, 
and attach the camera again – suddenly a faint light is swinging 
though the field of view. I try to focus it and realize that I still need 
another spacer ring. After that is attached, I get Pollux in focus – if 
you can call that a focus at all.  The field of view is only a few arc 

seconds in size and the star is a huge, flickering spot. Anyway, it 
is working in principle and I still have about half an hour left until 
the occultation.

Now we come to the trickiest part of all: Star hopping to the target 
star! I open the star map at my (much too bright) notebook display 
and try to orient myself in the finderscope: If that is Pollux, then the 
star next to it should be phi Geminorum. Or the other star? By the 
way, what is the orientation of the field of view? I try for some time 
and then I give up. I will never succeed! And with these misty skies it 
is nearly hopeless, anyway. But I give it one last try: At some time in 
the past 25 years, the telescope got a stepper motor control with 
digital display, which seems to have a simple handling. So I quickly 
search for the coordinates of Pollux and the target star on the 
internet, calculate the difference in right ascension (0h 36‘) and 
declination (2° 4‘) in Excel and start to drive to the target position 
with the manual control box. It is twenty minutes past midnight. If 
the control box is working properly or if the coordinate difference is 
displayed correctly – I have no idea. I’m using this equipment for 
the first time! At least the telescope is moving veeery slooowly in
the right direction. 

It is ten minutes before the start of the occultation and the target 
position is reached. At least in theory. In the finderscope I see 
nothing and in the primary telescope I see two faint stars. I decide 
on one of them and steer it into the centre of the field of view. Now 
a quick change from the eyepiece to the camera again … nothing. 
Damn, it seems the star is too faint in the end. No wonder, given 
these bright Berlin skies!

Figure 1. The 500/7500 mm Cassegrain telescope of the Archenhold Observatory in Berlin-Treptow, Germany. (Image: K. Guhl)



On both nights I see Doppler increase in brightness. Assuming a
rotation time of 50 hours would mean that on the second night, I
see exactly the other side of Doppler. I do not see any brightness
drop, which would point to an eclipse (Figure 6). My results are
to be sent to Pascal Descamps of the IMCCE in Paris, and Raoul
Behrend of the Geneva Observatory, just like with Kalliope in
spring 2017.
For the record, I was not the only observer of Doppler, especially
in the South of France there were also some who participated,
among others at the Observatoire du Haute Provence. That’s a
good thing too, because if all the discoveries of space had to be
done in the Netherlands, we would be back a century ago.
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Five minutes are left. So I switch once more to the eyepiece, 
point the star exactly at the centre of field of view again, switch 
back to the camera and – voilà: a blurred spot swings along the 
lower border. I drive it into the centre with the manual control, 
focus it once more as good as possible, and have another look 
at the watch: 00:37!

Ok, I have another quick look at the software settings. I increase 
the integration time to 0.2s so that the star becomes more 
prominent. 00:38! It’s more than high time to start the recording. 
It’s just about a minute until the predicted occultation time!

I decide not to use the 15 cm steering telescope for visual 
observation, because the star is barely visible there. In addition, 
I fear to shake the telescope and lose the star. I better don’t 
move and watch the live image of the camera on my notebook. 
The chance of looking at the right star is … small. Really small. 
But, anyhow, I do have a star and even if it is the wrong one, it 
was still absolutely amazing that I got that far at all, and I had a 
lot of fun with that.

I start the voice recorder on my mobile phone in case I see 
something visually. The computer clock jumps to 00:39 and I
start to count the seconds loudly: 1 .. 2 .. 3   15 .. 16. Ok, it would 
have been too nice, I think. 18 .. 19 .. gone. It is gone. The star 
has disappeared! I don’t believe in my eyes and continue to 
count: 37 .. 38 .. 39 .. 40 – there it is again. That’s impossible. I
really caught the right star and I have just recorded against all 
the odds the stellar occultation by Sylvia! 

It takes me a few minutes to realize how fortunate I was. I leave 
the  camera running  for another  five  minutes  because I don’t 

know at what time the moons would occult the star, if by any 
chance I would even be at the right position. The star remains 
visible. Ok, in the end I will only know when I have analyzed the 
video, since there were also a few seconds where I did not glare 
at the monitor.

I close the slit of the dome, cover the mirrors, put the camera 
into the locker and walk back to the main building. This time the 
card reader lets me enter already at the second try, and I can lock 
back the keys. My car is waiting for me without a traffic ticket and 
I’m driving home. On my way I call Konrad and tell him about 
my adventure. Unfortunately, he has not been as successful – he 
had to move his scope to a different spot. Everything was well 
prepared: camera, time sync, telescope – in the end he was just 
missing some minutes to point the telescope at the right star. But 
when we thought about it we quickly agreed, why his observation 
had to fail contrary to mine: It was simply much tttoooooo well prepared. 
And my success rate in observing stellar occultations by minor 
planets remains even after the second try at 100%.

Postscript: On the next day, Niko regrets that I did not start the 
recording two minutes earlier, because then I might have even 
recorded the occultation by the moon Romulus, which was 
visible at his site and another location in Berlin. The analysis of 
my video reveals later, that I had started the video indeed just 
five seconds before the potential occultation. The star was clearly 
visible at the time in question, hence the moon did not occult 
the star. It also reveals, that the camera had several half-minute 
dropouts (Figure 2). The second one just two seconds after Sylvia 
had uncovered the star. So everything that was potentially to be 
observed at Archenhold Observatory in Treptow is indeed in the 
box, namely on my hard disk!

Figure 2.
Lightcurve of the recording 
of the occultation by (87) 
Sylvia by Sirko Molau.
Notice the dropouts before 
and just after the occulta-
tion.
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All-Of-System Time Testing Using Lunar 
Occultations

Dave Gault · RASNZ-Occultation Section ·Hawkesbury Heights · Australia ·
dave4gee@yahoo.com.au

Dave Herald · RASNZ-Occultation Section ·IOTA · Murrumbateman · Australia · 
drherald@bigpond.net.au

ABSTRACT: Getting the time right is imperative when observing occultation events. Correct time
IS the observation. When using analogue video, it is easy to insert time onto each and every 
video field, using a Video Time Inserter like KIWI-OSD or IOTA-VTI. However analogue video is a 
dying medium and new digital video has many varied formats and is becoming popular. Also, 
methods to Flash Tag video, using various devices (some based on smart-phone technology) are 
becoming popular.
Other persons might test devices or software in a laboratory environment, but how can you, the 
observer, the person responsible for the reported event times ensure that your times are correct 
and are as accurate as you say they are? How can you ensure your event times are right?
We set out an approach to validate your All-Of-System time accuracy, by observing Lunar 
Occultations.

For an occultation event, the single most-important item is 
reporting the correct event times. Failure to have correct times will 
lead to your observation being inconsistent with the observations 
of other observers, and potentially disregarded in the analysis to 
determine the size and shape of the asteroid. Even if you are the 
only observer to record an occultation, the highly precise astro-
metric position that gets reported to the Minor Planet Center as 
a result of the observation will be ‘wrong’, and have the potential 
to degrade the accuracy of occultation predictions in the future. 
But while it is critical for all observers to be reporting ‘correct’
times, how does an observer know if their times are ‘correct’?
Indeed, how does an observer build confidence in the fact they 
are applying all required corrections to derive the ‘correct time’?

There are many possible sources of incorrect event times, of 
which the following are some:

● Lack of, or incorrect corrections for, the delays within a camera 
between when the camera takes an image and when the image 
is output from the camera.

● Recording a video onto a PC, with the PC undertaking the task
of time-stamping the video in accordance with the PC clock –
with issues of the accuracy of the PC clock, delays in extracting 
the time from the PC clock to be used in applying the time 
stamp, and image transfer delays in the PC between when 
the image was actually taken and when it was processed and 
timestamped within the PC.

● Synchronising the PC using Network Time Protocol (NTP), where:
  ◦ Land-line telephone networks can have variable propagation 

delays.
   ◦ The time quality depends on the distance to the time server.
● Synchronising the PC using a USB-connected GPS receiver. 

These do not usually have the 1-pulse-per-second (1PPS) 
connection vital for accurate GPS time. Note: All GPS receivers 
output a serial sentence that describes various attributes,
including time as part of the sentence.  The output of the 
sentence is not referenced to UTC accurately enough for our 
purposes.  It is only when the serial sentence is combined with 
a 1PPS signal that the total output of the GPS receiver can be 
considered to represent UTC.

● Time signals via mobile phones, where;
  ◦ delays associated with the mobile phone network can vary 

depending on the cells used and the signal strength.
◦ GPS receivers in mobile phones don’t usually output the 1PPS 

signal. (See comment above about GPS receiver output.
● Synchronizing a recorder’s clock with a reliable time source well 

before and then after an event – and assuming the drift in the 
clock is linear over that period.

● Radio time signals (such as WWV). The transmission path 
usually involves multiple bounces between the Earth’s surface 
and the ionosphere, with delays dependent upon the number 
of bounces.

A difficulty with all these issues is that any error in the time stamp-
ing is not readily apparent. In the absence of means to assess 
the accuracy, observers can fall into a trap of overconfidence that 
their times are right.  Observers might express their  belief as ‘it

Introduction

Sources of Time Error
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Figure 1. Asteroidal occultation plots of the same event, with one chord offset by -0.1 seconds in the right plot.

must be correct’ because they are using such and such software 
or device. But is that confidence well justified?
Unfortunately, the simple answer is – very often, No.

A possible time-base error can easily be seen in a typical asteroidal 
occultation plot. See Figure 1.

Examination of the left plot is as follows;
●  Chords 1, 2, and 3 fit the ellipse well.
● Chord 4’s disappearance appears to be a bit late, but the 

reappearance fits the ellipse well. The disappearance may well
be due to irregularities in the asteroid profile.

● Chord 5’s disappearance might appear to be early, and the 
reappearance might appear to be late, but both are 
symmetrical to the fitted ellipse.

● Chord 6’s disappearance fits the ellipse well, but the 
reappearance seems a little early, but may well be due to
surface irregularities in the asteroid profile.

Examination of the right plot is as follows;
● Chord 1 has been deliberately time-shifted by -0.1 seconds to

illustrate why the need for precise time. Note the symmetry – 
both events appear to be early when compared to the fitted
ellipse. This is typical of an error in the time-base.

Of course we’ll never truly know which events are early or late 
or attributable to asteroid irregularities. The goal after all is not 
to artificially fit event timings to ellipses or even 3D models. The 
goal is simply to make the best observation timings possible, and
to be confident that they are as accurate as stated.
The observer should test their observing system regularly, includ-
ing their knowledge of corrections that need to be applied. The 
best way to do that is to observe lunar occultations – regularly.

Up to 10 or 15 years ago, lunar occultations were used as a basis
for measuring the irregular rotation of the Earth, and improving
our knowledge of the motion of the Moon. There were also
issues with our knowledge of the lunar profile including during
the Cold War, an attempt to link geographic datum for military
applications [1]. For ordinary occultations, lack of precision in the 
profile resulted in Observed-Computed (O-C) residuals which 
were typically many tenths of an arc-second.

For the polar regions, grazing occultations were used in an attempt 
to improve our knowledge of the limb regions.

In recent times there have been important improvements in a
number of areas. Specifically:

● The lunar ephemeris has been steadily refined to an accuracy
of metres or less, on the basis of lunar laser ranging.

● The lunar surface elevation has been mapped at the 1-metre 
level by satellite – firstly by Kaguya – SELENE [2]; subsequently
by LOLA [3] (Lunar Orbiter Laser Altimeter) on board the Lunar 
Reconnaissance Orbiter. This has allowed us to accurately
compute the height of the lunar limb at any location.

● Star positions are now being taken from Gaia DR2 [4] wherever 
possible; positions for bright stars that are not in Gaia are taken
from the Hipparcos2 [5] catalogue. The number of occulted
stars whose positions are not from Gaia DR2 or Hipparcos2 is
fewer than about 1%.

● In the Occult [6] reduction process, star positions are now being
corrected for stellar parallax, and gravitational deflection by
the Sun. This has become relevant and necessary because of
the preceding three improvements.

● The reduction process also includes Earth Orientation Paramet
ers. These parameters make adjustments for the movement of
the location on the Earth of its axis of rotation.

What Is the Effect of Bad Timings on
Asteroidal Occultations?

Why Observe Lunar Occultations?



These improvements mean that the occultation of a star at the 
lunar limb can be predicted and analysed with certainty. In 
particular:
● The once referred to Marginal Zone of the Moon is no longer 

marginal.
● Occult predicts lunar occultations with a precision of a few tenths 

of a second (with the limitation on precision being associated 
with using only a semi-precise limb correction).

● Most importantly, Occult can analyse the residual of a lunar 
occultation to single digit milli-arc- seconds (mas) precision.

If an observer observes a statistically significant number of lunar 
occultations (at least 10), preferably both disappearance (evening) 
events and reappearance (morning) events of stars at the unlit 
limb, then Occult will produce a Residual Summary Report that 
will give you assurance that your All-Of-System times can be 
relied on, or not.

Firstly,   we need a set of lunar occultation observations made 
using the subject observing system.

◦ If an analogue integrating video camera is used, it should be 
set to non-integrating mode.

◦ If a digital camera (of any type) is used, it should be set to an 
image cadence of 25 frames per second or faster.
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The observation times are entered into an Occult - Observation 
Report. A tutorial [7] has been created to aid this process.
The Occultation residuals report that Occult will produce lists the 
O-C values for each event. The O-C value is given in two formats:
● The computed height of the star above or below the limb at the 

observed time, reported in angle mas; positive value is above 
the limb, negative value below the limb.

● The equivalent ‘time error’ in your reported time, reported in 
seconds. If this value is negative, your reported time is too early; 
if it is a positive value, your reported time is too late. The sign 
of this ‘time error’ is opposite to that of the computed height 
error for disappearances, and the same for reappearances
(Figure 2).

Some care must be taken with the time error value. It is derived 
by dividing the computed height residual in mas, by the radial 
rate of motion of the lunar limb, given as RV (arc-sec/second) in 
Occult predictions. For near-graze events this has the effect of 
turning a small height residual into a large time error – and this 
can be misleading.
The report form provides a statistical analysis of the residuals. To 
ensure the statistics are reliable, events involving the following, 
are excluded:
● Double stars.
● Events with an O-C value greater than 0.5” – on the basis that 

this is may be an indication of a problem with the star position.

Method

Figure 2.  The Occult – list of occultation residuals form



On both nights I see Doppler increase in brightness. Assuming a
rotation time of 50 hours would mean that on the second night, I
see exactly the other side of Doppler. I do not see any brightness
drop, which would point to an eclipse (Figure 6). My results are
to be sent to Pascal Descamps of the IMCCE in Paris, and Raoul
Behrend of the Geneva Observatory, just like with Kalliope in
spring 2017.
For the record, I was not the only observer of Doppler, especially
in the South of France there were also some who participated,
among others at the Observatoire du Haute Provence. That’s a
good thing too, because if all the discoveries of space had to be
done in the Netherlands, we would be back a century ago.
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● Events where the ‘certainty’ field in the report of the 
observationis not specified as being certain; we only want to
rely on events that were definitely observed.

● Events where the star position did not come from either Gaia
DR2 or Hipparcos2.

● Bright limb events – as there are inherent difficulties in observing 
bright limb events.

● Events involving planets or asteroids – to avoid the 
complications associated with the disks of these objects.
Additionally, for the time-error value, events are only considered
if the radial rate (RV) of motion of the star is greater than 0.15”/
sec. Note that for the great majority of lunar occultations the 
radial rate of motion will typically be around 0.4”/sec.
The statistical analysis of the observations is provided at the 
bottom of the report.

A first point to note is a limitation in the residuals. The LRO dataset
is immense. To render it suitable for dissemination for Occult
users, the height values were ‘binned’. The bins each extended
0.01 deg in angle around the limb of the Moon, and 0.02 deg in
angle towards/away from the Earth – equivalent to an area of 300
x 600 metres. The limb height (in metres) for that binned region
was then taken to be the mean of all heights mapped to that bin.
At the distance of the Moon, 1 mas equates to approximately 2 
metres.  Consequently, variations of just a few metres in surface 
elevation across that 300 x 600 metre binned region could result
in ‘errors’ in the computed limb correction of the order of several
(or even many) mas.
The statistical values are usually given as a mean plus an
uncertainty. However if there are less than 3 events meeting the 
above criteria, the uncertainty is not given – and the results are 
insufficient to draw any conclusions.
The line giving the mean residual and uncertainty will give you a
good idea of your general accuracy. For an instrumental observer 
(e.g. using GPS+1PPS Time-Inserted NTSC or PAL video) you 
should expect a mean residual of smaller than about 10 mas,
and an uncertainty of less than about 30 mas. However these 
residuals do not give you a good idea of timing accuracy.
The line giving the ‘Mean clock correction’ provides the 
information about time accuracy. It provides a mean value and an
uncertainty value. Typically, the mean value for an instrumental
observer should be less than 0.02secs, and the uncertainty less
than 0.04 secs.
The issues to be dealt with here are:

111...
Is the time uncertainty significantly larger than 0.04 secs? If so, 
there are two possible explanations:
● You don’t have enough observations to get a reliable 

measurement. Solution – make some more observations!
● Your source of time is irregular. That is, your source of time has 

a variable offset to ‘true’ UTC. Solution – you need to find a 
different source of time.

222...
Is the Mean clock correction outside of the uncertainty range 
(or, indeed, close to the limits of the uncertainty range)? This
indicates a constant time offset in your reported times. This could
be caused by many factors such as, but not limited to:
● Incorrect correction for camera delays.
● Ignorance of timing issues in a PC when the PC is used to time-

stamp a video.
◦ If using NTP then you need to ensure the recording PC has

the best possible connection with the LAN router, and the 
NTP Server is as geographically close to your observing
site as possible.

◦ If using a USB-connected GPS receiver (without the 1PPS
signal) you need to use software that assesses USB bus
latency.

● If using a ‘Flash-Tag’ device to provide a time reference, together 
with frame counting to deduce event times - your recording
system may be periodically removing frames or adding duplicate 
frames. You need to check the consistency of the number of
frames between the Flash-Tags, and if there is any variability, 
you need to take action to eliminate that variability.

● Undertake a series of lunar occultation observations with your 
usual equipment. The more stars you observe, the better. Aim
for a minimum of at least 10 stars, but 20 would be better.

● Create a Lunar Occultations Observation report.
◦ Tutorial - How to prepare and reduce lunar occultation

observations. [7]
● Analyse the Occultation Residual Report. You can either;

◦ Send the report to your Regional Collector for reduction.
Your Regional Collector’s e-mail address is already in the 
report form’s pull-down menu. You should receive the 
reduction report returned in a short period of time. 

◦ Do your own reduction using Occult, AND send your report 
to your Regional Collector. You need to ensure Occult is up
to date, with all the latest downloads listed in the Updating 
Occult section of the tutorial.

● If your results are Good, you may be assured that your event 
times are as accurate as you think they are.  This assurance may
be applied to asteroid occultation observations, provided;

◦ Appropriate Instrument Delay is applied, due to frame 
integration.

◦ All components in the imaging system remain consistent.  
This includes updates of digital imaging software.

● If your results are not as good as you hoped, you need to take 
action to improve your results by changing your equipment 
and methods.

● Observe more lunar occultation events. You never know – you
might discover a hitherto unknown double star while testing.

 Discussion

 Summary



[1] Wilds, Richard P. - The Mysterious History of Mapping Lunar 
Incognita.
[2] Kaguya (SELENE) - http://www.kaguya.jaxa.jp/index_e.htm
[3] - https://lola.gsfc.nasa.gov
[4] Gaia DR2 - https:// www.cosmos.esa.int/web/gaia/dr2
[5] Hipparcos 2 - https://www.cosmos.esa.int/web/hipparcos/ 
hipparcos-2
[6] Herald, D. Occult – http://www.lunar-occultations.com/iota/ 
occult4.htm
[7] Tutorial - http://www.kuriwaobservatory.com/pdf_files/ 

LunarOccultationReportTutorial.pdf
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These improvements mean that the occultation of a star at the 
lunar limb can be predicted and analysed with certainty.  In 
particular:
● The once referred to Marginal Zone of the Moon is no longer 
marginal.
● Occult predicts lunar occultations with a precision of a few tenths 
of a second (with the limitation on precision being associated 
with using only a semi-precise limb correction).
● Most importantly, Occult can analyse the residual of a lunar 
occultation to single digit milli-arc- seconds (mas) precision.
If an observer observes a statistically significant number of lunar 
occultations (at least 10), preferably both disappearance (evening) 
events and reappearance (morning) events of stars at the unlit 
limb, then Occult will produce a Residual Summary Report that 
will give you assurance that your All-Of-System times can be 
relied on, or not.

Firstly, we need a set of lunar occultation observations made 
using the subject observing system.
◦ If an analogue integrating video camera is used, it should be 
set to non-integrating mode.
◦ If a digital camera (of any type) is used, it should be set to an 
image cadence of 25 frames per second or faster.

The observation times are entered into an Occult - Observation 
Report. A tutorial [7] has been created to aid this process.
The Occultation residuals report that Occult will produce lists the 
O-C values for each event. The O-C value is given in two formats:
● The computed height of the star above or below the limb at 
the observed time, reported in angle mas; positive value is above 
the limb, negative value below the limb.
● The equivalent ‘time error’ in your reported time, reported in 
seconds. If this value is negative, your reported time is too early; 
if it is a positive value, your reported time is too late. The sign of 
this ‘time error’ is opposite to that of the computed height error 
for disappearances, and the same for reappearances.

hhhttttttppp::://////eeesssoooppp333999...iiioootttaaa---eeesss...dddeee

https://www.cosmos.esa.int/web/hipparcos/hipparcos-2
http://www.lunar-occultations.com/iota/occult4.htm
http://www.kuriwaobservatory.com/pdf_files/LunarOccultationReportTutorial.pdf


Nighttime events along the dark lunar limb are shown with a 
black line, whereas those events at night at the sunlit lunar limb 
are given in yellow. All daytime events appear in light blue. Events 
of stars or planets of mag. 1.5 or brighter are highlighted with a 
bold line. 
Tick marks appear along the limit lines every full 10 minutes of 
time. The northern limb grazes show tick marks pointing 
downwards, whereas on the southern limb grazes they point 
upwards.
All tables and pictures in this article were created with the author’s 

Grazing Occultations of Stars by the Moon in 2020

Eberhard Riedel · IOTA/ES · München · Germany · e_riedel@msn.com

ABSTRACT: Grazing lunar occultations of bright stars and major planets down to magnitude 5.0 
for the year 2020 are presented for those regions of the world, where most of our observers live.

GRAZPREP-software. Further precise information on the local cir-
cumstances of all grazing occultations, also depending on the lunar 
terrain and the observer’s elevation, is provided by this software 
which can be downloaded and installed via www.grazprep.com
(password: IOTA/ES) including prediction files that are needed 
additionally for different regions of the world. GRAZPREP assists in 
finding and listing individually favourable occultation events and 
in figuring out the best observing site in advance or even under 
way by graphically showing the expected apparent stellar path 
through the lunar limb terrain. The fainter stars are calculated with 
their highly precise positions from the Gaia-DR2-catalogue.

Introduction
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On both nights I see Doppler increase in brightness. Assuming a
rotation time of 50 hours would mean that on the second night, I
see exactly the other side of Doppler. I do not see any brightness
drop, which would point to an eclipse (Figure 6). My results are
to be sent to Pascal Descamps of the IMCCE in Paris, and Raoul
Behrend of the Geneva Observatory, just like with Kalliope in
spring 2017.
For the record, I was not the only observer of Doppler, especially
in the South of France there were also some who participated,
among others at the Observatoire du Haute Provence. That’s a
good thing too, because if all the discoveries of space had to be
done in the Netherlands, we would be back a century ago.
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On both nights I see Doppler increase in brightness. Assuming a
rotation time of 50 hours would mean that on the second night, I
see exactly the other side of Doppler. I do not see any brightness
drop, which would point to an eclipse (Figure 6). My results are
to be sent to Pascal Descamps of the IMCCE in Paris, and Raoul
Behrend of the Geneva Observatory, just like with Kalliope in
spring 2017.
For the record, I was not the only observer of Doppler, especially
in the South of France there were also some who participated,
among others at the Observatoire du Haute Provence. That’s a
good thing too, because if all the discoveries of space had to be
done in the Netherlands, we would be back a century ago.
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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 summarized 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 2019 December 18th, the Minor Planet Center listed

1096 Centaurs and 2413 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)

In this
Issue:

(50000) Quaoar

Mike Kretlow ... IOTA/ES ... Lauenbrück   ...

Germany ...mike@kretlow.de

ABSTRACT: Quaoar is one of the largest trans-
Neptunian objects (TNO) we know so far and 
could be classified as a dwarf planet in the future. 
Spectroscopic studies reveal that Quaoar is a 
very intriguing object which might have retained 
a  tenuous atmosphere. Quaoar is also discussed 
as a possible target for proposed space missions 
intending to explore the heliosphere.
This paper summarizes some current knowledge 
about Quaoar and its moon Weywot. Predictions 
of stellar occultations for the time span 2020-2022 
are presented as well.
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Introduction

Quaoar is one of the largest trans-Neptunian objects we know so 
far. When Quaoar was discovered in 2002 it was the largest object 
found in our Solar System since the discovery of Pluto in 1930 
and raised a discussion whether Quaoar should be considered 
as planet (“Planet X”)  or whether Pluto and similar objects need 
to be re-classified. Soon after Quaoar’s discovery even bigger 
TNOs were found in the outer Solar System (Eris and Haumea in 
2003, Makemake in 2005). At the IAU 2006 General Assembly the 
definition of what is a planet was revised and the class of dwarf 
planets was introduced (resolution B5), taking Pluto as prototype 
into this new object class (resolution B6) [1]. Up to date Quaoar 
has still the status of a TNO, though the co-discoverer Mike Brown 
classifies Quaoar as a “nearly certain” dwarf planet [2].

Quaoar was discovered by Chad Trujillo and Mike Brown in June 
2002 on images acquired with the 1.2-m Samuel Oschin Schmidt 
telescope at Palomar observatory and got the provisional desig-
nation 2002 LM60. Prediscovery images were found on Palomar 
Observatory DSS plates (POSS-I) imaged on 25 May 1954, on 
one 1982 Siding Spring plate, on 1983 Palomar DSS plates (POSS-
II) and further sky survey images in the 1990s (NEAT). In total 19 
prediscovery positions are filed at the Minor Planet Center [3].
2002 LM60 was numbered (and named Quaoar) in November 
2002. It was given the “round” number 50000 to emphasize the 
significance of the discovery. Quaoar is the great force of creation 
in the diverse myths of the Tongva, the indigenous people of the 
Los Angeles basin (MPC 47170, 2002 Nov. 20).

Figure 1. Orbit and position of Quaoar and the dwarf planets Pluto (orbit also shown), Haumea and Makemake for the date 2020 June 1 
from a view above the ecliptic. Vernal equinox is to the left. Figure made with EasySky [4].

Quaoar orbits the Sun in a non-resonant, almost circular (e=0.04) 
and moderately inclined (i=8°) orbit (Figure 1). The semi-major axis 
is 43.6 AU, thus the orbital period is about 289 years. Objects in 
such orbits constitute the group of Classical Kuiper Belt Objects 
(CKBO) or “Cubewanos”, in the case of relatively unperturbed 
orbits (as for Quaoar) this population of CKBO is called “cold”
classical KBOs. The first discovered KBO, (15760 Albion) = 1992 
QB1 gave rise to the term “Cubewano” [5]. Quaoar’s minimum 
orbit intersection distance (MOID) to Neptune is 12.3 AU, and 
respectively 2 AU to Pluto. The last closest approach between 
Quaoar and Pluto occurred on 2003 March 24 with a distance of 
13.6 AU between them, see Figure 2. 

Discovery and Name

Orbit

Figure 2. Geometric distance between Quaoar and Pluto over the time span 
1950-2050. On 2003 March 24 a local minimum of d = 13.6 AU was reached. 
Data from JPL Horizons.
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solution [15], which is considered by some authors to be more 
reliable.
Quaoar is very red and spectroscopic observations show water
ice in the amorphous and crystalline phase, CH4 in N2, NH4OH,
Titan+Triton tholine, and other ices [16]. The spectrum of Quaoar
showing these volatile ices, together with the size (mass) of Quaoar
allows the assumption, that Quaoar is a cold object losing its 
volatiles by escape to a tenuous atmosphere which might retain
around Quaoar. However, such an atmosphere was yet not
detected by stellar occultations and Arimatsu et al. derived from
their observation of a stellar occultation an upper limit of 6 nbar
(1-σ level) surface pressure for a pure methane atmosphere [17].

Quaoar is a potential flyby target for both US (Interstellar Probe,
IsP, [18]) and Chinese (Interstellar Express, [19]) spacecraft mission
concepts to explore the outer heliosphere. Nominal concept
launch of the Interstellar Probe IsP would be in the 2030’s, target-
ing a solar distance of 1000-2000 AU within fifty years. The Chinese 
mission may even contain two spacecraft travelling in opposite 
directions (nose and tail regions of the heliosphere). Quaoar is a
reasonable and logical target for such missions because of its 
physical characteristics and its proximity to the nose region of
the heliosphere. It would be possible to reach Quaoar after only
eight years of flight time, if the probe will be launched on 2028
December 31. After a Jupiter gravity assist on 2030 August 1 the 
spacecraft would arrive at Quaoar on 2036 December 30 [20].

Up to date fifteen occultations have been recorded since 2011,
six of them with three or more chords (see Table 1, References
[8,21-23]).

Quaoar has one known moon, Weywot, which was discovered in 
February 2006 on Hubble Space Telescope images by Brown and
Suer [6].

The first published size estimate of 1260 ± 190 km was based on
images taken with the Hubble Space Telescope (HST) [7]; also a
(relatively high) albedo of around 10 % was estimated in that work.
Quaoar’s size was subsequently revised by different works using
various methods. The first successful multi-chord observation of a
stellar occultation in 2011 (Table 1) allowed the derivation of a
direct profile measurement, which yielded an estimate of an
equivalent diameter of D(equiv) = 1100 ±5 km and a geometric
visual albedo of p = 0.109 ± 0.007 by Braga-Ribas et al. [8]. By
combining Herschel Space Observatory observations with (revised)
Spitzer data and a NEATM thermal model, Fornasier et al. [9] 
derived a diameter of 1074 ± 38 km  for the Quaoar/Weywot
system, from which a diameter of 1070 ± 38 km for Quaoar itself
and a diameter of 81 ± 11 km for the moon Weywot was estimated,
if the same albedo for both bodies is assumed. On 2019 August 4
a secondary event was observed during a stellar occultation by
Quaoar [10], which was probably caused by the moon Weywot. If
so, then the derived size estimate for Weywot (occultation chord
length was about 170 km) is in disagreement with the thermal
derived size mentioned above, which could only explained by a
much lower albedo for Weywot.  Quaoar’s absolute magnitude is
H = 2.82 ± 0.06 according to [11].
From the orbit of Weywot a mass for Quaoar was estimated as
M = (1.40 ± 0.21) x 1021 kg [12]. Depending on which diameter we 
use this yields to a mean bulk density of about 2 ± 0.4 g / cm3.
Two rotational periods are found in the literature, 17.68 h from a
double-peaked light curve [13,14] and 8.84 h from a single peak

Occultations

Moon

Physical Characteristics

Exploration

Table 1: Summary of observed stellar occultations by Quaoar. D(equiv) is the equivalent diameter, D(equa) is the equatorial 
diameter of a MacLaurin spheroid, estimated from the occultation. Not all of these events are finally processed and / or results 
are still not published.

Date

2019-10-16

2019-09-26

2019-08-04

2019-06-28

2019-06-05

2019-05-28

2019-04-28

2019-03-27

2018-09-02

2018-07-26

2013-07-09

2012-10-15

2012-02-17

2011-05-04

2011-02-11

Country Code

CL

NA, ZA

NA

JP

SP, MA

EUROPE

CL

BR

NA, ZA

AU

VZ

CH

FR, CH

CL, UY, BR

US

# Chords

3

4

1

1

3

7

2

1

2

4

1

1

2

5

1

Main Result / Note

Secondary event (probably by Weywot)

CH4 atmospheric constraint of 6 nbar (1-σ level), Chord length = 1121 +- 1.2 km

Double star detection

D(equiv) = 1110 +- 5 km, D(equa) = 1138 (+48/-34) km
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A search for occultations by Gaia DR2 stars down to G-mag 17 was 
performed for the time span 2020-2022. For the computation the 
NIMA [24] ephemeris (v14) of Quaoar was used, which is available 
from the Lucky Star project website as binary SPICE kernel file 
[25]. A subset of these occultation events (focused on America,
Australia/Tasmania/New Zealand, Europe, Japan and southern
Africa as regions of interest) is presented in the Appendix.
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Measuring stellar occultations is a minor field in astronomy
compared to astrophotography, comet hunting and observing
planets. At a meeting of astronomy clubs and teachers the author
talked to some participants about stellar occultations and got the
comment: “Oh, yes - exoplanets!” - “No, they are transits, these
are not stellar occultations, which are measured by our observers
wordwide.” How is it possible that transits of exoplanets are widely 
known compared to stellar occultations? And what can we do to 
make our work more popular? A highlight of an occultation can
help.

Since the first prediction by Steve Preston (IOTA) it was obvious
that an event like this would be a good opportunity to present
stellar occultations to a wider community in astronomy. The chase
for the satellites of (87) Sylvia would require the efforts of  many 
observers inside and outside the predicted path [1].
A first short call for observation was placed in an annual journal
for observing highlights in 2019 [2]. Readers got months before
the event first path maps and links to the predictions. With the
publishing of the prediction on the front page of Steve Preston’s
web site a path map for Europe was placed on IOTA/ES’ call for
observation blog [3]. These maps were updated with every new
calculation made by him. 
The updates of this blog were announced on the online forum
of the VdS (Vereinigung der Sternfreunde e.V.), the largest
astronomy community in Germany, Austria and Switzerland with
more than 4,000 members [4].
During the “hot phase” of the promotion an article about the
occultation appeared on Spektrum.de, a popular science web site 
in Germany [5], an article in astronomie - DAS MAGAZIN [6] and 
a special call for observations was placed on iota-es.de [7] and on 
the VdS-Forum [8]. The author wrote e-mails to some astronomy 
clubs inside the path to fill gaps visible on OccultWatcher. Finally,
potential observers were informed about the latest developments 
of path coverage via the new Twitter account of IOTA/ES [9], 
(Figure 1).

Observers Wanted!
Experiences from Publicising the (87) Sylvia Occultations
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Oliver Klös · IOTA/ES ·Eppstein-Bremthal · Germany · pr@iota-es.de

ABSTRACT: Good coverage of the shadow path is essential for a successful result of an occultation 
observation. Potential observers have to be found and motivated even if they have never measured 
an occultation before. A highlight event like the occultation by (87) Sylvia on 2019 Oct 29 is a 
good opportunity to find new observers and to promote the special field of stellar occultations 
as well. 

Introduction

“What’s buried in the back pages was on the front just yesterday.”
stated Stan Ridgway in his song “Newspapers” [10]. And he is 
even more right in the digital age. If you place your messages
too early they will fall out of view for potential observers due to 
other latest news. Therefore a timetable for your messages is 
important.

1. Start the year before. If predictions are already available try to 
place these into yearbooks. Path maps are essential for observers. 
You may use the map provided with the prediction or make your 
own with Occult or other mapping software. 

2. Keep in mind astronomy magazines and their editorial deadlines. 
Write an article about the occultation for the issue which will be 
published before the date of occultation. Provide links to the 
predictions, to guidelines for observing and to the report form. 

3. “Hot phase” starts about 10 days before the occultation event. 
Now it’s time to feed online media and to contact potential 
observers via personal contact (e-mail, phone calls). They need 
time to get prepared and you have to be prepared for questions 
by some first-time observers. First postings on your social media 
channels should be placed.

4. The day of occultation. Social media and blogs spread latest 
news very fast. Any news should be placed here in the latest 
hours before the occultation.

5. After the occultation. The audience is curious about what had 
happened. So spread news about incoming reports - positive 
and negative. Be aware that our closed mailing lists like 
IOTAoccultations or PLANOCCULT are for our internal commu
nication. There are many more interested people out there.

6. Days after the occultation. First-time observers may need 
your help with analysis, light curves and reports. First profiles are 
published and could be shared via social media. Be sure you have 
got the permission of the calculators to spread the profiles.

Publicising the Occultation by (87) Sylvia

Guide for Promoting an Event



A useful tool for the author’s promotion of the event was a travel 
guide for astronomical sites in Germany [12]. This guide has a 
foldout map where all the sites are marked. Comparing this map 
with the map of chords in OccultWatcher gave an overview of 
which observatories or clubs should be contacted to fill gaps inside
the predicted paths. The author contacted 4 sites via e-mail. One
site was not ready in time, two did not show a real interest in
participating and one was successful and provided the important
chord on the most northern edge of (87) Sylvia. Members of 
IOTA/ES in the area of Berlin motivated some observers as well. 
The vivid report of one of these observers is published in this 
issue of JOA [13]. Last but not least, a first-time observer who had 
read about the occultation on Spektrum.de, was very successful. 
He provided one of the two chords which captured the shadow 
of Sylvia’s moon Romulus [14].
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A live broadcast of an occultation to a larger audience is 
possible today. Scotty Degenhardt (IOTA), was an experimenter
in this field and made the first live coverage of an occultation 
expedition with the (488) Kreusa event in Missouri, USA, in June 
2009 via Upstream. It was difficult to accomplish such a task in 
those days. However, he gave more live coverage a chance with 
the occultations by (240) Vanadis in August 2009, (234) Barbara 
in November 2009 and (90) Antiope in July 2011 [11].
Several social media providers have tools for live coverage today. 
Before you consider such a coverage you have to practice the
process in advance. Use a stationary camera or let another person
be the camera operator. Make sure you have your full attention on 
the recording of the occultation. It would be a pity if something 
goes wrong with the measurement caused by a distraction by 
the live broadcast.

Figure 1. Screenshot of the Twitter start page of IOTA/ES, 2019 Dec 05

Occultations - on Air  Promotion of (87) Sylvia - A Success Story



On both nights I see Doppler increase in brightness. Assuming a
rotation time of 50 hours would mean that on the second night, I
see exactly the other side of Doppler. I do not see any brightness
drop, which would point to an eclipse (Figure 6). My results are
to be sent to Pascal Descamps of the IMCCE in Paris, and Raoul
Behrend of the Geneva Observatory, just like with Kalliope in
spring 2017.
For the record, I was not the only observer of Doppler, especially
in the South of France there were also some who participated,
among others at the Observatoire du Haute Provence. That’s a
good thing too, because if all the discoveries of space had to be
done in the Netherlands, we would be back a century ago.

Publishing our results in scientific papers is very important. But
we should not forget the people interested in astronomy in 
general. Greater promotion campaigns are work-intensive and 
should be done for occultation highlights only or should be
spread across several shoulders. But social media accounts should 
be fed regularly to keep “stellar occultations” in the mind of the
astronomical community. It is possible to attract new observers 
to our scientific field.

We are very successful with our observations. We should talk
more about it!
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Conclusion

Brian Loader hands over IOTA’s Double Star Programme to Martin Unwin

2019 December 09

Brian Loader, RASNZ, New Zealand, coordinated the double star programme for the determination of true separations and PA’s 
from geographically separate lunar occultation observations for many years. His reports were regularly published in the Journal 
of Double Star Observations (JDSO). He was awarded the Homer F. DaBoll Award in 2014 “for Total and Grazing Occultations, 
The Jovian Satellite Eclipse Program, Lunar Double Star Coordination, Publications, and Nurturing of New Occultation Observers 
Worldwide.”

Brian Loader decided to hand on the responsibility to collect the data of the double star observations to Martin Unwin, New 
Zealand. Dave Herald stated, that the reporting address will be updated to that of Martin in Occult.

The editorial team of JOA want to thank Brian for his contributions and efforts for the worldwide community of occultation
observers for many years. We thank Martin for assuming the task from Brian and we wish him a good start.

BBBrrreeeaaakkkiiinnnggg   NNNeeewwwsss

https://www.spektrum.de/news/dreifachasteroidverdeckteinenstern/1681278
https://en.wikipedia.org/wiki/Mosquitos_(album)
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Prix Paul Doistau-Émile Blutet
Awarded to

Bruno Sicardy
Professor Bruno Sicardy received this award from the French Academy of Sciences to 

acknowledge his scientific achievements in applying occultation techniques to the
study of solar system bodies.

The worldwide occultation community also wish to congratulate him for his work in 
promoting camaraderie amongst professional and amateur astronomers.

Bruno Sicardy (left) receives the prize from Patrick Flandrin, Vice-President of the Académie des Sciences.
Image: Simon Cassanas
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