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Lunar Occultations of Neglected Double Stars 
Brighter than 5 mag from the WDS

Oliver Klös · IOTA/ES · Eppstein-Bremthal · Germany · oliverkloes@nexgo.de

ABSTRACT: A list of neglected double stars is presented on the webpage of the Washington Double 
Star Catalog. New measurements for the objects on this list are very welcome. This article presents
double stars from this list whose primary components are brighter than 5 mag and which can be 
measured by observing total and grazing lunar occultations. Favourable observation possibilities
for occultations in the months of May to December 2025 are presented in detail.

Introduction

Table 1. Neglected double stars from the list of the Washington Double Star Catalog with primary components brighter than 5 mag. The 
table is sorted by magnitude.

The measurements of double stars by lunar occultations can
help to determine the position angle and separation of even
very close double stars. This is especially the case when several 
measurements of the same occultation are made from different 
locations. 

The Washington Double Star Catalog (WDS) is the source for
double star measurements [1]. Even in times of highly-precise 
data from ESA’s Gaia, new observations of double star systems 
are still important. This is especially true for bright pairs that 
could not be measured by Gaia. The catalogue‘s website contains 
a list of binary stars whose observations have been neglected. 
Either the measurements have not yet been confirmed or the 
last measurement was more than 20 years ago.

Table 1 presents stars from this list that can be occulted by the 
Moon and whose primary component has a magnitude brighter 

Bright Double Stars

than 5 mag. Entries in the list that are labelled with the code ‘OC*’
(not a double star) from the XZ Doubles dataset [2] have been 
excluded. The secondary component should also be detectable 
by lunar occultations and is therefore brighter than 9_mag or 
unknown in one case.

Additionally, the list shows the next good opportunity for a
measurement during a lunar occultation. For these events the 
Moon will be not more than 60% illuminated and the occultation
should occur over inhabited areas. This means that the specified 
time of event does not necessarily indicate the next lunar 
occultation of this star. Observers should include these stars in their
observation programme and check for additional occultations at 
their specific observation locations. Depending on the phase of the 
Moon, even pairs fainter than 5 mag may also be observable. 
Observers are encouraged to search the list of neglected double 
stars of the WDS [3] for suitable pairs themselves. Besides total
lunar occultation observations, grazing occultations are particularly 
suitable for resolving close double stars. Observers at the edge of 
the occultation zones should pay attention to this.

XZ Name WDS Identifier Comp A Comp B Spectral J2000.0 Constellation Best Upcoming   Moon Observing Areas
No. Flamsteed No. mag mag Class Coordinates (Open Cluster) Observation illum.
19368 Spica, 67 Vir 13252-1110OCC 418Aa,Ab 1.3 4.5 B1III-    132511.58-110940.4 Vir 22.08.2031 21% S. South America
19368 13252-1110OCC 418Aa,Ac 1.3 7.5 B1III-    132511.58-110940.4 Vir 22.08.2031 21% S. South America
22017 Graffias, 8 Sco 16054-1948OCC9158Aa,Ab 2.9 4.1 B0.5V     160526.23-194819.4 Sco 09.01.2032 15% SW. USA, Mexico
4911 Alcyone, 25 Tau 03475+2406OCC 251Aa,Ab 3 4.6 B7IIIe    034729.06+240618.8 Tau 23.06.2025 7% S. Europe

21513 15378-2308OCC 857      3.4 8.9 K0III     153748.06-230829.5 Lib 20.10.2028 7% E. Australia
26854 45 Sgr 19218-1819OCC 994      3.7 6.7 K0III     192150.83-181829.4 Sgr 28.11.2030 14% NW. Australia
26843 44 Sgr 19217-1751OCC 543      4.2 6.7 F0III/IV  192140.38-175050.1 Sgr 28.11.2030 14% Australia, New Zealand
4854 Maja, 20 Tau 03458+2422OCC 248Aa,Ab 4.4 5.4 B6.5III   034549.59+242204.3 Tau (Pleiades) 20.07.2025 24% W. North America, Central America
3891 46 Ari 02564+1801OCC 901      4.5 8.1 F6V       025625.98+180125.1 Ari 20.08.2030 59% E. Canada
5729 71 Tau 04263+1537OCC9089Aa,Ab 4.5 8 F0V       042620.74+153705.8 Tau (Hyades) 05.09.2034 54% N. Europe

10368 Mekbuda, 43 Gem 07041+2034OCC 293Aa,Ab 4.5 4.5 F7-G3Ib   070406.54+203413.1 Gem 14.06.2029 4% E. Canada
4831 Taygeta, 19 Tau 03452+2428OCC 235Aa,Ab 4.6 6.1 B6V       034512.48+242802.6 Tau (Pleiades) 20.07.2025 24% E. USA, Central America
3666 38 Ari 02450+1227OCC 975      4.8 7.4 A7III-IV  024457.51+122645.5 Ari 20.07.2033 37% Canada, N. USA
7791 136 Tau 05533+2737OCC 206      4.8 6.3 A0V+A0V   055319.64+273644.2 Tau 01.05.2025 17% NW. USA, Canada

18651 26 Vir 12392-0800OCC 760Aa,Ab 4.8 8.8 K2III-b   123914.81-075943.8 Vir 13.12.2025 33% NW. Canada, Alaska
5813 04306+1612OCC9092Aa,Ab 4.9 7.6 A6IV      043033.63+161138.5 Tau (Hyades) 25.02.2034 51% NE. Europe

75 Tau 04284+1622RCH   2      4.97 K2III     042826.37+162134.7 Tau (Hyades) 18.08.2033 40% NW. Canada, Alaska

     

CALL FOR OBSERVATIONS :
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in southern Europe should measure this occultation (Figure 2).

    











Five Events for 2025

Figure 1. Southern limit bright limb graze of 136 Tauri on 2025_May_01, at 6h 43m 41.5s UT, crossing Oregon, California and Nevada. 
(GRAZPREP 5.07, E. Riedel)

Figure 2. Graze region of Alcyone (25 Tauri) on 2025 June 23, at 2h 47m 15.2s UT crossing Portugal, Spain and France with dark northern
limb and northern Africa with bright southern limb. (GRAZEREP 5.07, E. Riedel)

has not yet been confirmed. The Moon is only 17% illuminated
when it will occult the star on 2025 May 01 over the northwest of
the USA and Canada (Figure 1).

• 222000222555   JJJuuunnneee   222333:::   AAAlllcccyyyooonnneee   (((222555   TTTaaauuurrriii)))

The fainter component of Alcyone is at a position angle of 
289 degrees and at a separation of 117 arcsec (2016). However, 
the brighter component could be double as well. R. Sandy and 
T. Webber observed a close double star with magnitudes 3.0 
and 4.6 on 1972 July 7 [6]. A year earlier, there had already been 
a promising photoelectric measurement of the duplicity at the 
McDonald Observatory, Texas, USA in the near infrared [7]. The 
only 7% illuminated Moon will occult Alcyone on 2025 June 23. 
Observers in southern Europe should measure this occultation 
(Figure 2).
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• 222000222555   JJJuuulllyyy   222000:::   TTTaaayyygggeeetttaaa   (((111999   TTTaaauuurrriii)))

For Taygeta, the WDS lists two stars of 11 and 14 mag in addition
to the primary component. However, observations by R. Sandy and 
H. Povenmire from 1969 August 6 and two measurements by A. 
Richichi from 1988 December 20 and 1989 September 19 show that 
the main component could be a close double star with 4.6 and 
6.1 mag [9]. The Moon is 24% illuminated. The occultation can be 
observed from the eastern USA and Central America (Figure_4).

Figure 4. Graze region of Taygeta (19 Tauri) on 2025 July 20 at 8h_59m 38.2s UT crossing Mexico and the southern US with dark northern
limb and Ecuador, Peru, Columbia and Venezuela with bright southern limb. (GRAZPREP 5.07, E. Riedel)

Figure 3. Graze region of Maia (20 Tauri) on 2025 July 20 at 9h 21m 18.6s UT crossing Mexico and the western and midwestern US with
dark northern limb and Panama and Columbia with bright southern limb. (GRAZPREP 5.07, E. Riedel)

• 222000222555   JJJuuulllyyy   222000:::   MMMaaajjjaaa   (((222000   TTTaaauuurrriii)))

The WDS shows a wide companion of 13.7 mag at a separation 
of 113 degrees and a position angle of 73 degrees (2011) for Maja,
another member of the Pleiades. Eitter and E. Beavers separated 
the primary component into two stars at 4.4 mag and 5.4 mag 
on 1971 September 10. No information on separation and position 
angle is given in the WDS, but [8] gives a separation of 1.6 arcsec
and a position angle of 69 degrees. This double star system should 
definitely be checked. There will be an opportunity to do so on 
2025 July 20 in western and midwestern America and Central 
America (Figure 3). The Moon is only 24% illuminated. 
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Figure 6. Southern limit dark limb graze of 26 Virginis on 2025_Dec_13 at 16h 0m 54.5s UT crossing Alaska and Northwest Territories.
(GRAZPREP 5.07, E. Riedel)

• 222000222555   DDDeeeccceeemmmbbbeeerrr   111333:::   222666   VVViiirrrgggiiinnniiisss

The WDS lists four wide components from 4.8 mag to 10.6
mag for the multi-star system. R. Wilds and R. Sandy were able 
to resolve the main component on 1988 December 31 into two 
stars of 4.8 mag and 8.8 mag during an observation of a
grazing occultation (Figure 5). The separation at this time was 
0.1 arcsec and the position angle 214 degrees. [10], [11]. The 
upcoming occultation on 2025 December 13 can be observed in
northwestern Canada and Alaska with a 33% illuminated Moon
(Figure 6).

Figure 5. Grazing occultation of 26 Virginis recorded by 15 observers on 1988 December 31 drawn by Robert Sandy and published in 
Occultation Newsletter Vol. 4, No. 11. [11].
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Figure 7. World map of the five
bright double star occultations.
The yellow parts of the graze limit 
lines indicate grazes on the bright 
limb, the black parts a graze on 
the dark limb. The blue parts of the 
graze limit lines are in daylight.

136 Tauri = Line 1
Alcyone = Lines 2 and 3
Taygeta = Lines 4 and 6
Maja = Lines 5 and 7
26 Virginis = Line 8 

(GRAZPREP 5.07, E. Riedel)
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Even when data releases from Gaia now provide highly-precise 
double star measurements, observations of these stars during 
total and grazing lunar occultations are still a rewarding task for
occultation observers, especially for brighter stars. Measurements 
with several observation stations of the same occultation could 
resolve binary systems with high accuracy.

[1]  Washington Double Star Catalog, maintained by the U.S. Naval 

Observatory, https://www.astro.gsu.edu/wds/
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Double Star Catalog, retrieved in March 2025,
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Dietmar Büttner · IOTA/ES · Chemnitz · Germany · LunOccult@IOTA-ES.de

ABSTRACT: The article describes the current situation with lunar occultation observations and 
why they deserve a new interest by the observers and by the people to analyse them.

Introduction
In the early years of the IOTA the prediction, observation and 

analysis of lunar occultations were the IOTA’s main concern. So, 
in 1988 about 13,000 such observations were made worldwide.
This changed fundamentally.

Meanwhile, lunar occultations seemed to have lost their 
importance. However, there are some indications that lunar 
occultations are still important once again. Thus, observers are 
called to restart or to continue observing occultations by the 
Moon.

In the course of the decades, the observers’ focus went to 
occultations by asteroids more and more. Even more accurate 
stellar positions and asteroid ephemerides made possible a 
quickly growing number of positive observations. Such stunning 
topics as double asteroids, asteroid moons and 3D shape models 
fascinated the occultation community, whereas lunar occultations 
seemed to have become uninteresting.

The former objectives of lunar occultation work were mainly to 
monitor the Earth’s rotation, to improve the lunar ephemerides 
and to reconstruct the lunar limb profile [1], [2]. But  these aims 
were achieved more precisely and more effectively by other 
methods, namely by laser distance measurements to laser 
reflectors on satellites in Earth orbit respectively on the lunar 
surface. Additional, extremely accurate stellar positions from the 
Gaia mission and highly detailed lunar limb profiles derived 
from the altitude measurements by the Kaguya space probe and 
the Lunar Reconnaissance Orbiter are available now. They made 
it irrelevant to refine these quantities with lunar occultations. 
And finally, unprecedented exact observer positions from GPS
completed the set of astrometric quantities formerly employed 
in the occultation work.

So the number of lunar occultation observations decreased 
more and more. The data in Table 1 shows this impressively.

The IOTA database containing all lunar occultation observations 
can be accessed via [3]. Furthermore, it forms the basis for the 
publication in VizieR [4].

The author has made a detailed statistic analysis for the years 
1981 to 2024 based on the data in [3]. The results are given in 
Table 1.

In interpreting the numbers, it should be considered that, due 
to some reason, observations sometimes take several years until 
they arrive in the data base, for instance, because the observers 
report them so late. So, the numbers in the table have a 
preliminary character, especially for the most recent years. 
Therefore, observers are reminded to send in their observations 
at least once or twice a year to avoid forgetting about them.

Table 2 gives an overview of the number of expeditions to 
observe grazing occultations. It was derived by the author from [5] 
and shows the decrease of their number. For comparison, a few 
decades ago there were up to 80 graze expeditions worldwide 
each year.

In the last three years, less than 1.000 total lunar occultations 
per year have been observed all around the world.

Also, the number of grazing occultation observations decreased 
dramatically. This is the more surprising as the highly-precise 
astrometric data and the highly-developed prediction programs 
GRAZPREP [6] and Occult provide very accurate predictions. 
From these the observers can easily find out where to locate in 
the landscape to see a maximal number of contacts between the 
star and the lunar limb.

This indeed leads to a few graze expeditions with many
contacts for a single observer. While in the past, observed tracks 
with four or six contacts were often the rule, up to 16 or even 
more contacts can be achieved at a single station.

The Changes to Lunar Occultations
over Decades

Some Statistics

The Situation Today
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Legend:

Occultation Phenomena:

Disapp = Disappearance

Reapp = Reappearance

Blink = Momentary Disapp.

Flash = Momentary Reapp.

Graze = Contact during grazing 

occultation

Method of Timing and Recording:

Stopw = Visual with stopwatch

Tape = Visual with tape recorder

Eye-Ear = Visual with eye & ear

Video = Video with time insertion

Other = Video with other time linkings

Table 1. Statistic of lunar occultation observations from 1981 to 2024.

Table 2. Number of 
graze expeditions 
from 2017 to 2024.

Year Number
2017 33
2018 31
2019 20
2020 14
2021 19
2022 17
2023 16
2024 10

Year Records                      Occultation Phenomena                                 Timing Method                 
Disapp Reapp Blink Flash Graze Stopw Tape Eye-Ear Video Other

D R B F G S T E G V
1981 9418 6703 2652 23 40 812 5068 1027 643 0 50
1982 13661 10055 3562 23 21 961 7536 1600 967 0 65
1983 11499 8261 3211 14 13 881 6326 1257 577 0 48
1984 9922 7038 2847 19 18 791 5643 988 820 0 78
1985 8793 5691 3060 22 20 1410 4298 1693 496 0 37
1986 8894 6148 2705 17 24 1098 4391 1671 599 0 47
1987 11083 7701 3343 16 23 1188 5695 1944 524 0 109
1988 13020 8075 4875 25 45 1830 7135 2564 556 0 38
1989 11776 7829 3910 21 16 1197 6398 1911 556 0 125
1990 11729 8439 3247 17 26 1576 6553 1922 293 0 169
1991 10987 7984 2968 18 17 1020 7355 1104 245 0 233
1992 9292 6644 2627 5 16 951 5499 1112 186 0 259
1993 9679 7494 2158 17 10 1083 5835 1144 175 0 199
1994 8105 6111 1945 29 20 937 4732 883 125 0 151
1995 11275 8197 3036 18 24 1579 6397 1326 119 0 389
1996 8463 6585 1853 8 17 689 5163 832 112 0 131
1997 8664 6067 2577 13 7 844 5356 822 114 1 376
1998 8167 6090 2031 18 28 988 4833 980 97 0 452
1999 8109 5794 2280 10 25 886 4246 789 118 4 930
2000 9534 6655 2852 17 10 1772 4207 1211 140 0 1563
2001 7989 6187 1776 10 16 1015 4047 596 90 0 1536
2002 6875 4715 2131 19 10 1091 3951 421 25 127 962
2003 6400 4446 1933 11 10 1060 2973 454 33 4 1194
2004 5207 3675 1516 7 9 636 1889 378 52 124 1276
2005 4819 3152 1631 21 15 778 1151 305 33 75 1454
2006 4726 3141 1539 26 20 1216 1376 430 35 76 2335
2007 5132 3561 1557 8 6 1102 1040 259 8 634 2600
2008 4394 3292 1094 4 4 656 994 189 1 1510 1128
2009 5329 3707 1594 11 17 845 590 228 16 3801 120
2010 3686 2665 1012 9 0 685 343 168 7 2765 18
2011 3781 2735 1035 7 4 548 517 216 2 2708 18
2012 3395 2170 1216 8 1 328 336 170 1 2592 268
2013 2746 1669 1062 8 7 482 273 146 3 2164 131
2014 3913 3024 884 2 3 461 503 41 5 2649 686
2015 2963 2206 746 6 5 434 287 115 3 2484 29
2016 3055 2318 712 15 10 482 382 66 10 2420 111
2017 2974 2073 854 27 20 896 319 118 23 2319 98
2018 2294 1790 492 2 10 609 327 91 10 1804 35
2019 1767 1491 274 2 0 241 462 0 7 1282 13
2020 1592 1245 321 8 18 363 417 1 14 1108 33
2021 1142 917 222 1 2 242 340 5 14 773 10
2022 932 773 159 0 0 54 211 11 16 664 28
2023 658 617 41 0 0 2 234 0 14 398 12
2024 190 156 34 0 0 0 82 0 1 94 13

Total 288029 205286 81574 562 607 36719 135710 31188 7885 32580 19557
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Dave Herald and Dave Gault offered an interesting idea in their
article in [8].

They assumed that all involved important astrometric quantities
(lunar ephemerides, stellar positions, lunar limb data and
observers positions) are sufficiently accurate now. So, the residual
of a lunar occulation observation should mainly depend on the
timing accuracy. Henceforth, they stated that lunar occultation
observations could serve as a tool to check the reliability of the
whole timing process utilised by the observer. Therefore, they
included an output feature for the Occult program showing
possible timing errors from the residuals. They call it ‘clock
correction’. It is simply the time equivalent expressed in seconds
for the residual originally expressed in milliarcseconds.

Recently, two independent groups detected a systematic pattern
in the residuals and their time equivalents as computed by Occult.
The residuals O-C for total occultation disappearances are typically
in the order of -0.04” whereas the value for reappearances is
+0.07”.

The averages of the corresponding time equivalents are +0.12
seconds and +0.19 seconds. That would imply that the occultations
occurred by this amount too late!

This surprising result was first published by the IOTA/EA section
at their meeting in August 2024 [9].

Dietmar Büttner found just the same result two years ago in
his not yet published analysis. See Figures 1 and 2. Both sources
confirm each other concerning the magnitude of order as well
as the sign of the derived error. The author used the reduction
data for the about 3,400 recent observations given in [10] and the
criteria for selecting the observations to analyse which are given
in [8]. Only video observations were considered for the above
figures. However, a separate analysis for visual observations only
indicated the same tendency but with a somewhat higher scatter.

Another independent indication for problems with the accuracy
of up-to-date lunar occultation results arises from the grazing
occultation reductions performed by Mitsuru Soma. He derives
typical corrections from each graze expedition in the range ±0.08”
and sometimes even a bit larger [5].

For comparison:

In past decades, these shifts from grazes were in the range of
±1”. And a typical residual for total lunar occultations amounted
up to ±1.5” just 20 or 30 years ago.

Meaning of the Reduction
and of the Residuals

For the right understanding of the matter, the author finds it
worthwhile giving the following explanations once again.

As is well known, the final result of an occultation observation
is the time for the moment when the star was observed to
disappear or reappear at the lunar limb.

The first step of the subsequent analysis is to compute a so-
called reduction. It reduces the complex relationship between
the positions of the Moon, the star, the lunar limb and the
observer to one single quantity, describing the summary error in
the whole system. That way, the so-called residuals allow us to
compare observations made at different times and at different
places concerning different stars. 

The residual O-C (observed minus computed) is the essential
result of the reduction. It is the computed distance of the star to
the lunar limb just at the moment of the time reported by the
observer. Usually, the O-C is given as an angle expressed in arc
seconds (“) or milliarcseconds (mas). In the reductions by the
program Occult the O-C is given additionally as the according
time equivalent expressed in seconds (sec).

Theoretically, the residual should be exactly zero because the
star is just at the lunar limb at the moment of the occultation.
Indeed, the O-C is mostly somewhat different from zero. This is
because the residual is the summary error of all components
playing a role in the particular occultation: The lunar ephemerides,
the lunar limb, the star’s position, the observer’s position, the
earth’s axis orientation and the timing itself. 

Furthermore, there is a special challenge in linking all these
highly accurate quantities to each other to form a consistent
system.

Finally, the algorithm for the reduction and the program to
perform it have an influence. Thus, the timing is only one aspect.

Therefore, a great value of the O-C in seconds does not
necessarily mean that the timing is in error by just this value, even
if that expression could imply this. In other words, the residual is
not primary intended to confirm the timing quality. Unfortunately,
the meaning of the O-C is sometimes misunderstood by some
observers. Nowadays, the O-C values lie within the range [-100
mas ... +100 mas] typically.

Occasionally the O-C can be a little larger, mainly caused by
poor star positions or wrong star identification. The latter may
be the case with close double or even multiple stars when it is
difficult to distinguish which component was actually occulted
[7].

Surprising Results Concerning Accuracy

Occultation Astronomy
Journal for
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Outlook

Figure 1. Histogram of the residuals for 2041 recent disappearance observations. The residuals O-C were computed by Occult and
published in [10]. They are expressed as angle in arc seconds.

Figure 2. Histogram of the residuals for 390 recent reappearance observations. Same source and method as in Figure 1.
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Observations can be replaced by observations only. The 
necessary evaluations have a clear statistic character. Therefore, as 
much as possible observations are needed. Unfortunately, it turned 
out in the past, that it is more and more difficult to recruit new 
observers. Thus, even visual observations should be appreciated 
with, of course, considering their possible lower accuracy.

For further general explanations see [11].

At this point, the author wants to express his thanks to Jan 
Manek who acted as European regional collector for lunar 
occultations from 2008 to 2024 until the author took over this 
role.

[1]  Morrison, L. V., An analysis of lunar occultations in the years 
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ascension system of the FK4, and Watts’ lunar-profile datum, Monthly

Notices of the Royal Astronomical Society, Vol. 187, 41-82 (1979),

https://adsabs.harvard.edu/full/1979MNRAS.187...41M
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[5]  Soma, M., Graze Reduction Profiles
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https://www.iota-es.de/JOA/JOA2018_1.pdf
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https://www.iota-es.de/JOA/JOA2020_1.pdf
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[10]  Herald, D., Program Occult, folder ‘Ressouce Files’, File archive

Observations recent.dat, Version 2024 January 9,
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Thus, as seen from the residuals, the accuracy is much higher 
today, namely in the order of a factor of 10 to 20. Nevertheless, 
the data clearly indicate that the residuals are much greater than 
expected under the conditions of highly accurate astrometric 
basic data. Namely, the current results could be an indication for 
systematic errors along the Moons’ path for total occultations 
and perpendicular to it for grazing occultations.

Probably, the reasons for these systematic errors lie in the 
interplay of all quantities together. In the last months, there was 
an expansive discussion on the PLANOCCULT list on the accuracy
and reliability of asteroidal occultation predictions. It reflected 
clearly the rather complex kind of the matter. This holds for lunar 
occultations too. With an even higher accuracy, things become 
more and more complex. So, there are new questions to deal 
with.

On the other hand, there is no doubt in the accuracy of the 
basic data each on his own. And, of course, there is no doubt 
about the algorithms employed by Dave Herald and Mitsuru Soma 
considering their extraordinary expertise over many decades.

Altogether, the unexpected ‘large’ residuals and shift data 
indicate possible further causes of errors in the whole process. 
These need to be investigated.

To perform such investigations there is a new need for more 
lunar occultation observations. This holds for total as well as for 
grazing occultations.

The only way to find out the cause of the deviations described 
above is to evaluate real observations. Although there are 
already nearly 500,000 observations in the IOTA data base [4], 
actual observations are needed. This allows us to evaluate the 
observations over a longer span of time and to investigate how 
the deviations develop with time.

A final remark on visual observations:

As it can be seen from Table 1, even in the era of video cameras, 
visual observations amounted to about a quarter or even to a third 
of all observations. So, they can’t be simply ignored. Of course, 
observations with the highest possible timing accuracy are desired. 
Otherwise, even a number of reliable visual observations could 
be helpful. As shown above, even observations with cameras 
resulted in unexpected large residuals. Thus, the somewhat less 
accurate visual observations could help to solve the mystery.

And especially grazing occultations are much less sensitive to 
any timing errors as total occultations are.

Discussion
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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 March 17, the Minor Planet Center listed 1873
Centaurs and 3603 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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Issue:

Leleākūhonua
kguhl@astw.de


.     

    

   







Deucalion



































JOA 2 2024



































Konrad Guhl



































JOA 1 2022



































Carles Schnabel



































-



































a



































Name Author Link to Issue

53311



































NameNo. Author Link to Issue No.

     2025-2  I  JOURNAL FOR OCCULTATION ASTRONOMY14

https://www.iota-es.de/JOA/JOA2020_2.pdf.
https://www.iota-es.de/JOA/Joa2016_2.pdf
https://www.iota-es.de/JOA/Joa2023_2.pdf
https://www.iota-es.de/JOA/Joa2021_3.pdf
https://www.iota-es.de/JOA/Joa2019_4.pdf
https://www.iota-es.de/JOA/JOA2021_4.pdf
https://www.iota-es.de/JOA/Joa2018_2.pdf
https://www.iota-es.de/JOA/Joa2023_1.pdf
https://www.iota-es.de/JOA/Joa2021_2.pdf
https://www.iota-es.de/JOA/Joa2020_4.pdf
https://www.iota-es.de/JOA/JOA2020_1.pdf
https://www.iota-es.de/JOA/JOA2024_2.pdf
https://www.iota-es.de/JOA/Joa2018_3.pdf
https://www.iota-es.de/JOA/Joa2021_1.pdf
https://www.iota-es.de/JOA/Joa2023_4.pdf
https://www.iota-es.de/JOA/Joa2017_4.pdf
https://www.iota-es.de/JOA/Joa2020_3.pdf
https://www.iota-es.de/JOA/Joa2017_3.pdf
https://www.iota-es.de/JOA/Joa2016_4.pdf
https://www.iota-es.de/JOA/Joa2019_2.pdf
https://www.iota-es.de/JOA/Joa2019_3.pdf
https://www.iota-es.de/JOA/Joa2018_1.pdf
https://www.iota-es.de/JOA/Joa2018_4.pdf
https://www.iota-es.de/JOA/Joa2022_2.pdf
https://www.iota-es.de/JOA/Joa2022_3.pdf
https://www.iota-es.de/JOA/Joa2022_4.pdf
https://www.iota-es.de/JOA/JOA2024_3.pdf
https://www.iota-es.de/JOA/Joa2023_3.pdf
https://www.iota-es.de/JOA/Joa2019_1.pdf
https://www.iota-es.de/JOA/Joa2024_1.pdf
http://www.iota-es.de/JOA/Joa2016_3.pdf
https://www.iota-es.de/JOA/Joa2017_1.pdf
https://www.iota-es.de/JOA/Joa2017_2.pdf
https://www.iota-es.de/JOA/Joa2022_1.pdf
https://www.iota-es.de/JOA/Joa2024_4pdf
https://www.iota-es.de/JOA/Joa2025_1.pdf


Keto also had children with Typhon.     
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Elatus death, artist’s impression by Enzo Trenker.          

The Orbit
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https://ssd.jpl.nasa.gov/tools/sbdb_lookup.html#/?sstr=31824


In [4] published in 2001, the authors report R-band observations 
taken with the Calar Alto 1.52 m and the La Palma 3.5_m TNG 
telescopes. They report a brightness of HV= 10.42 ± 0.02. They
found the planet to be extremely red (B − V = 0.95 ± 0.13,
V_−_R_= 0.63 ± 0.07 and R − I = 0.60 ± 0.09). In this paper,
different rotation periods and possible outburst activity are 
discussed to explain the lightcurve. In reference [5], the 
photometric values differ slightly: B − V = 0.88 ± 0.18,
V_−_R_=_0.60 ± 0.08 and R − I = 0.72 ± 0.13. Again, these results 
place (31824) Elatus in the group of the reddest-known bodies in 
the Solar System. In reference [6] the taxonomic classification is 
given as RR (very red) and the absolute magnitudes, HR and HV

were 10.06 ± 0.09 and 10.61 ± 0.07 respectively. The calculated 
diameter based on photometric data is 47 ± 2 km [5]. In [6], the 
authors re-analysed Spitzer Space Telescope data and report a 
rotation period of 13.41 ± 0.04 h and a diameter of 
49.8_+10.4/-9.8_km. In 2009, (31824) Elatus was observed with the 
Hubble Space Telescope, an unresolved image from which is shown
in Figure 3.

With the current orbital elements, an 
occultation of a 10th magnitude star in the 
constellation of Libra has been predicted for 
2026. Figure 4 shows the prediction from
Occult. Given a diameter of approximately
50_km, the occultation path will be narrow 
and we shall have to wait until 2026 when new 
astrometry should make accurate predictions 
possible ahead of the possible event.
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Future Occultations

Physical Characteristics

Figure 3. Hubble Space Telescope image of
(31824) Elatus, taken on 2009_September 29. 
Credit: HST
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Figure 4. Path map of the possible occultation on 2026 July 5. Occult V4.2025.2.24
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Screenshots of the catalogue of the historical observations of solar eclipses 
from Europe and Middle East with eclipse path map and source text.

CCCaaatttaaallloooggguuueee   ooofff   ttthhheee   HHHiiissstttooorrriiicccaaalll   OOObbbssseeerrrvvvaaatttiiiooonnnsss   ooofff   SSSooolllaaarrr   EEEcccllliiipppssseeesss
fffrrrooommm   EEEuuurrrooopppeee   aaannnddd   MMMiiiddddddllleee   EEEaaasssttt

Marek Zawilski, member of the Polish Society of Amateur
Astronomers, Łódź Division, is a long-time amateur
astronomer and observer of occultation phenomena.

In about 40 years, he has collected and cataloged
historical observations of eclipses and occultations, which he 
has presented in numerous publications and at meetings and
conferences.

In March 2025, he announced a new online version of the
catalogue of historical observations of solar eclipses:

http://www.solareclipses.pl/

data avilable.      















http://www.solareclipses.pl/
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Dave Herald announced on the mailing lists in March 2025
that the number of discoveries of binary asteroids is still rising.

Until 2025 March 13, there were 14 discoveries in 2025
announced in CBETs. Five based on occultation observations
were announced between Feb 21 and Mar 12 (Figures 1-5). The
occultation observation of (1626) Sadeya was a confirmation
of a photometric light curve discovery (CBETs 4893, 5524).

Table 1 lists eleven binary asteroids discoveries by
occultation observations until 2025 March 13. Observers all
over the world are encouraged to keep an eye on upcoming
stellar occultations by these minor planets.

Figure 1. 2025 Jan 01: Profile of (3927) Feliciaplatt and its satellite
recorded with a double station by Roger Venable (chords 1, 4)
and Kai Getrost (chords 2, 3) who detected the satellite.
(CBET_5511)

Figure 2. 2024 Aug 21: Binary asteroid (6326) Idamiyoshi
measured by Hidehito Yamamura (chord 3, 4) and Hayato
Watanabe (chord 5, 6). Norihiro Manago recorded a miss on
chord 1. (CBET 5512)

All plots and light curves are from Occult V4.2025.3.8.
Access to the 50 most recent CBETs is available here:

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

(O. Klös)

http://www.cbat.eps.harvard.edu/cbet/RecentCBETs.html
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Figure 3. 2024 Nov 14: Single chord observation by Richard
Nolthenius of binary asteroid (19430) Martschmidt. (CBET 5506)

Figure 4. 2024 Apr 29: Norman Carlson’s detection of the
satellite of (61784) 2000 QL178 . Jerry Bardecker recorded a miss.
(CBET 5522)

Figure 5. 2024 Aug 17: Single chord observation by Steve Kerr
of binary asteroid (127418) 2002 NB19. (CBET 5521)

Table 1. Binary asteroids discovered by occultation observa-
tions. 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
61784 5.2 1.8   ~ 3.3

100624 16 4  ~ 3.2
127418 5.3 1.7  ~ 3.6
172376 5.7 3.3  ~ 5.4
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The IOTA Board of Directors is awarding Dave Gault and 
Peter Nosworthy the W. J. Merline Award for Discovery of an
Asteroid Moon by Occultation (MADAMO award) for their 
discovery on 2021 May 19 of the companion to (4337) Arecibo.

The first confirmation of this satellite was done by 
observers Richard Nolthenius and Kirk Bender in a following 
occultation on 2021 June 9. The original and the confirming 
observations are described in the Minor Planet Bulletin 49-1, 
January 2022:

https://ui.adsabs.harvard.edu/abs/2022MPBu...49 ...3G/abstract

Final, and decisive, confirmation was made by the teams 
who analysed the Gaia data for (4337) Arecibo, providing a 
completely independent analysis of the asteroid’s duplicity. 
Their results ”Asteroid (4337) Arecibo: Two ice-rich bodies 
forming a binary”, published as a letter in the journal 
Astronomy and Astrophysics. The paper can be accessed as 
a html or a pdf via the arXiv link:

https://arxiv.org/abs/2503.13375

The Board also thanks Dave Herald for his assistance, 
preparing the CBET that announced the discovery, assisting 
in preparation of the MPB article, and advocating for the 
observers with the prize evaluation team.

For those who are unfamiliar with the MADAMO award, it 
is described in the web page accessible via this link:

https://pauldmaley.com/merline/

(J. Dunham)

Lightcurves of binary asteroid (4337) Arecibo by Dave Gault (left) and Peter Nosworthy on 2021 May 19.
An extended report with recorded videos and animations of the lightcurves is here: https://hazelbrookobservatory.com/4337arecibo

Dave Gault

Peter Nosworthy

https://ui.adsabs.harvard.edu/abs/2022MPBu...49 ...3G/abstract
 https://arxiv.org/abs/2503.13375
https://pauldmaley.com/merline/
https://hazelbrookobservatory.com/4337arecibo
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Four members of the new stellar occultation working group: Jörg Scholz, Christoph Zielke, Hans-Jürgen Blaschke and Lars
Meissner (left to right) (Photo: K. Guhl)

SSSttteeellllllaaarrr   OOOccccccuuullltttaaatttiiiooonnn   WWWooorrrkkkiiinnnggg   GGGrrrooouuuppp
FFFooouuunnndddeeeddd   aaattt   AAArrrccchhheeennnhhhooolllddd   OOObbbssseeerrrvvvaaatttooorrryyy

Following a call from Konrad Guhl (IOTA/ES), eight people
have come together in the vicinity of the Archenhold
Observatory in Berlin, Germany, to observe stellar occultations.
Now they are discussing software, learning and practising
with cameras and telescopes.

data avilable.      






The latest issue of the Journal of Double Star Observations 
can be downloaded on a new webpage:

https://doublestarsjournal.org

The webpage has a new design. It is still possible to
download a specific article or a complete issue.

To add all past issues to the new archive is a work in
progress. All issues of volume 20 and earlier are still available
on the former link:

http://www.jdso.org

(O. Klös)

AAA   NNNeeewww   WWWeeebbbpppaaagggeee   fffooorrr   ttthhheee   JJJooouuurrrnnnaaalll   ooofff   DDDooouuubbbllleee   SSStttaaarrr   OOObbbssseeerrrvvvaaatttiiiooonnnsss

https://doublestarsjournal.org
http://www.jdso.org
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IOTA OpenVTI with connections for power and video. The 
connector for the GPS antenna is on the backside.

DDDTTTVVVIII+++CCCAAAMMM   444333000   –––   NNNooowww   AAAvvvaaaiiilllaaabbbllleee   fffooorrr   ttthhheee   UUUSSS   MMMaaarrrkkkeeettt
The digital camera DTVI+CAM 430 has now the permission 

to be marketed in the USA.

Anyone interested in this special occultation camera should 
have a look at the user manual in English:

https://dvticam.com/static/usermanual/5.8.1/

DVTI_User_Manual_EN_v5.8.1b.pdf

A video in English language about recording an occultation 
with this camera can be found here:

https://dvticam.com/static/videos/dvti_recording_an_occultation.mp4

(O. Klös)

For prices and shipping costs go to:

https://occultations.org/iota-openvti-description-and-ordering-

page/

(O. Klös)

https://occultations.org/iota-openvti-description-and-ordering-page/
https://dvticam.com/static/usermanual/5.8.1/DVTI_User_Manual_EN_v5.8.1b.pdf
https://dvticam.com/static/videos/dvti_recording_an_occultation.mp4
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page for the availability.       




















Screenshot of DVTI Video Tools.
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https://www.iota-es.de/JOA/JOA2024_4.pdf
https://dvticam.com/support
https://dvticam.com/static/videos/dvti_video_tools.mp4
https://groups.io/g/d-vti-cam/messages
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https://sodis.iota-es.de/review/review/?u=7885     
     







   


     






       





   

     
     


    




Figure 1. The large solar panel array of the Solarstromsternwarte in 
Oberreith, Germany. In the middle of the roof is the opening for the 
telescope visible. (Photo: Astronomie im Chiemgau e.V.)

Figure 2. The 60 cm Newtonian on the fork mount inside the 
spacious Solarstromsternwarte.
(Photo: Astronomie im Chiemgau e.V.)

Figure 3. Lightcurve of the positive observation of the occultation 
by (947) Monterosa on 2025 Mar 19.
More details: https://sodis.iota-es.de/review/review/?u=7885

https://www.astronomie-im-chiemgau.de/
https://sodis.iota-es.de/review/review/?u=7885
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Screenshot of the catalogue webpage for occultation light curves from asteroids at VizieR. Under Search Criteria choose
‘..moon’ for the catalogue of light curves from lunar occultations.

LLLiiiggghhhtttcccuuurrrvvveeesss   ooofff   OOOccccccuuullltttaaatttiiiooonnnsss   UUUpppdddaaattteeeddd   ooonnn   VVViiizzziiieeeRRR

character in the field. E.g. *Smith*      






     









• In the list that then appears, to display an event, click
the link on the end of a line of interest. This will open
a plot with some controls.

All light curves should be submitted for archival. As part of 
the submission process, the light curves are reviewed before 
uploading to VizieR. In a few rare situations, there may be a 
delay in uploading the light curve to VizieR due to publication 
guidelines. Observers need not worry about this aspect as it 
will be handled during the review process. If observers have 
questions about the archival of their specific light curve(s), 
they should contact Dave Herald.

(O. Klös)

https://vizier.cds.unistra.fr/viz-bin/VizieR


 







   
    



     
      
     





      


   

   


On behalf of the Organising Committee we invite the whole 
community interested in occultation phenomena to join the 44th

ESOP symposium. We will be glad to see you in Poznań in person, 
but an on-line participation via Zoom will also be offered.

AAAnnnnnnaaa   MMMaaarrrccciiinnniiiaaakkk
Adam Mickiewicz University

WWWooojjjccciiieeeccchhh   BBBuuurrrzzzyyyńńńssskkkiii
 Polish Amateur Astronomers Society

/
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Poznań, Poland, 22 - 26 August 2025


PPPhhhoootttooo:::   AAAdddrrriiiaaannn   WWWyyykkkrrroootttaaa

https://esop44.iota-es.de/
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On 11 December 2024, the dedicated Namibian
amateur astronomer Sonja Itting-Enke closed her 
eyes forever at the age of 94. The recipient of the
VdS (Vereinigung der Sternfreunde) medal was
the driving force behind the spread of astronomy 
in Namibia.

 (Photo: Michael Backes)
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