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We have been able to identify a number of astronomical photographic plates
rediscovered at the Astronomical Observatory of the Jagiellonian University in
Kraków, Poland, as a record of the 1911 occultation of BD −12◦ 4042 by Ganymede
predicted by Banachiewicz. While our initial assumption that the plates recorded
astronomical observations made in Europe turned out to be wrong, we found that
the plates were more interesting than we had expected. Here we present their
history and interpretation.

1 Introduction

In the paper by Kundera et al. (2018), we described the state of the photographic
plate archive at the Astronomical Observatory of the Jagiellonian University in
Kraków, Poland, including some plates dating from 1911 which had recently been
found but for which we lacked records. We have now been able to identify these
plates and place them in their appropriate historical and scientific context.

Initially, we had assumed that the plates had been made in Kraków or elsewhere
in Poland. This was not in fact the case, however they are still linked to the Kraków
Observatory and astronomy in Poland in the first quarter of the 20th century. The
plates also form an interesting and unusual observational record in their own right,
as well as being an illustrative example of international cooperation in astronomy in
the period prior to World War I.

At the beginning of the 20th century, the motions of Solar System bodies and
their satellites were still a primary area of astronomical research, now significantly
aided by the precision allowed by photographic plates. Pluto had not yet been
discovered, and Jupiter only had five known moons until the discovery of Jupiter VI
by Charles Perrine in 1904 (Perrine, 1905).

In this context, there was great interest in occultations of stars by Solar Sys-
tem bodies, as such observations provided very precise timings and positions which
could be used to verify orbital elements and derive the dimensions of the objects.
Predicting occultations requires very careful calculations, and thus it is perhaps not
surprising that it drew the interest of Tadeusz Banachiewicz, who would go on to
derive an initial orbit of Pluto following its discovery by Tombaugh (Banachiewicz
& Shapley, 1930) and subsequently invent the form of matrix algebra known as
cracovians.
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2 The 1911 occultation of BD −12◦ 4042

In a pair of articles in Astronomische Nachrichten, Banachiewicz (1911a,b) predicted
that, on 1911 August 12, Jupiter would occult the star BD −12◦ 40421, at the time
also known as Librae 6 G. from the designation in Gould’s Uranometria Argentina.
This event was observed at the Zose Observatory in Shanghai, China (Chevalier,
1912), and from several locations in Australia (see e.g. Cooke, 1911). More inter-
estingly, Banachiewicz predicted that, 13 hours later, the same star would also be
occulted by the third moon of Jupiter, Ganymede. This was a remarkable prediction
considering the required precision and the relative size of Ganymede compared to the
planet. This event was only visible from South America and observations were made
in Brazil, across Chile in an extended campaign involving both professional and am-
ateur astronomers (Ristenpart, 1912), and in Argentina, where it was observed from
Córdoba by both an amateur, Mart́ın Gil, and at the National Observatory, where
Charles Perrine had, in the meantime, become the Director. His staff made both
visual observations and also recorded multiple images of Jupiter and the four moons
on photographic plates.

3 The photographic plates

The set consists of four 16×15 cm glass plates numbered 3439 to 3442, made in France
by Lumière and etched with a grid pattern. Annotations record the date, event,
plate number and the order of the images. Each plate records from 7 to 10 images of
Jupiter shifted vertically. The exposure times of the individual images vary between
2–30s, with each plate starting and ending with shorter exposures. In addition to
Jupiter, the four Galilean moons and the star Librae 6 G. / BD −12◦ 4042, each of the
four plates also records the stars BD −12◦ 3891, BD −12◦ 4036 and BD −12◦ 4055
for use as positional references. On the third plate (3441) the images of Librae 6 G.
and Ganymede coincide (see Fig. 1).

After the observations, Perrine sent the plates from Argentina to Banachiewicz,
who was then working in Kazan, Russia. In turn Banachiewicz, not having the
necessary equipment to hand, sent them to W ladys law Szaniawski, owner of a private
observatory in Przegaliny Duże in Poland, who had a precision plate measuring
device manufactured by Repsold and Söhne of Hamburg. Initial measurements were
made, however further work was interrupted by World War I.

4 Conclusion

The plates waited to be fully studied until 1927, when Józef Witkowski re-measured
them using the same Repsold device. This had been aquired by the Kraków Ob-
servatory, of which Banchiewicz had become the Director, after the observatory in
Przegaliny Duże closed.

Witkowski’s results, combining all the available observations of both occultations
of Librae 6 G. from Argentina, Chile, Brazil, China and Australia, served as the
basis for his habilitation and were published in the first ever issue of the journal
Acta Astronomica (Witkowski, 1928a,b) The plates were then stored and forgotten
until the present day.
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Fig. 1: Sequence of images of Jupiter from plates 3439–3442 showing the motion of the
Galilean moons and the relative position of the star Librae 6 G. during the occultation.
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ical Observatory in Córdoba for providing details and records regarding the observations

made there.

References

Banachiewicz, T., Astronomische Nachrichten 187, 1, 7 (1911a)

Banachiewicz, T., Astronomische Nachrichten 188, 20, 333 (1911b)

Banachiewicz, T., Shapley, H., Harvard College Observatory Announcement Card 119, 1
(1930)

Chevalier, S. J., Bulletin Astronomique, Serie I 29, 210 (1912)

Cooke, W. E., MNRAS 71, 728 (1911)

Kundera, T., Kuligowska, E., Stachowski, G., Bajan, K., Astronomische Nachrichten 339,
5, 420 (2018)

Perrine, C. D., Harvard College Observatory Bulletin 173, 1 (1905)

Ristenpart, F. W., Astronomische Nachrichten 193, 13, 229 (1912)

Witkowski, J., Acta Astronomica Serie A, 1, 55 (1928a)

Witkowski, J., Rocznik Astronomiczny Obserwatorium Krakowskiego V, 52 (1928b)

pta.edu.pl/proc/v10p361 PTA Proceedings ? Oct, 2020 ? vol. 10 ? 363


