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195-YEAR ANNIVERSARY OF MYKOLAIV OBSERVATORY:
EVENTS AND PEOPLE

The basic stages of the history of Mykolaiv Astronomical Observatory have been outlined. The main results of the Rl «<MAO>»
activities have been as follows: creation of catalogs of stars, major and minor planets of Solar system and space object po-
sitions in the Earth orbit. Information about qualitative and quantitative composition of Observatory, cooperation with other
Ukrainian and foreign observatories, as well as about significant projects carried out in the Observatory has been given.
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Mykolaiv Astronomical Observatory was fo-
unded in 1821 as the Naval Observatory to pro-
vide the Black Sea Fleet with the exact time and
nautical maps and to organize training in the as-
tronomical methods of orientation for the naval
officers, as well as to certify the navigation de-
vices and watches. The top of Spassky mound, the
highest hill of Mykolaiv, was chosen as a place for
the construction of the Observatory. The initiator
of construction of the Observatory in the southern
Ukraine became a military governor of Mykolaiv
Admiral Alex Greig (1775—1845), a famous sci-
entist in astronomy, hydrography, economy and
engineering.

The Observatory was subordinated to the Rus-
sian navy and as naval one existed for 92 years
(from 1821 to 1912). In the early twentieth cen-
tury, Mykolaiv Observatory was transferred to
the Main (Pulkovo) Astronomical Observatory
by order of the Naval Ministry and eventually was
subordinated to the Academy of Sciences of the
USSR (1913—1991). In 1992, Mykolaiv Astro-
nomical Observatory (MAO) became an inde-
pendent research institution that belonged to
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the Ministry of Education and Science of Uk-
raine. In 2002, it was awarded the status of re-
search institute. And in 2007, RI «<xMAO» was in-
cluded in the tentative list of UNESCO World
Heritage sites of Ukraine as one of the oldest ob-
servatories in the South-Eastern Europe with the
perfectly preserved equipment, astronomical in-
struments and a unique fund of scientific old-
printed literature (see: http://whc.unesco.org/
en/tentativelists/5116/).

Today, it is a leading institution in Ukraine in
the sphere of positional astronomy with a well-
stocked staff of employees who are constantly ex-
panding a field of its research activities. During
the period of 1911—2015, 5 observatory employ-
ees defended their DSc theses and 22 ones de-
fended CSc theses. Ten employees of RT «MAO»
are members of the International Astronomical
Union and four researchers are members of the
European Astronomical Society. A list of scien-
tific papers of RI «MAO», as of 2016, accounted
for 1 151 publications.

Throughout its existence, Mykolaiv Observa-
tory has been performing the positional observa-
tions of stars, minor and major planets of the So-
lar system, meteors, satellites and space debris.
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Results of the positional observation of stars con-
ducted by absolute and differential methods with
the meridian instruments have been published in
the form of catalogs.

In the 19" century (1830—1834), the fifth sheet
of the star map of the Berlin Academy [1] was cre-
ated by K. Knore.

In the second half of the 20" century, three ab-
solute catalogs were created. They were included
as a part of fundamental catalog FK4 (1963). Two
catalogues were obtained with the transit instru-
ment made by Freiberg-Kondratiev, namely cata-
logue of Pulkovo stars (1950—1959) and Nik60
catalogue of right ascensions (1959—1963). Nik60
catalogue of declinations was obtained in 1957—
1963 with the Repsold vertical circle.

As well, in the second half of the twentieth cen-
tury, eleven differential catalogs were created. Us-
ing observations with the Repsold Meridian Cir-
cle, six catalogues were compiled:

1) Catalogue of 2601 faint stars was obtained in
1956—1966.

2) Catalogue of proper motions of 12 545 stars
was obtained in 1956—1965.

3) Catalogue of 726 southern bright stars and
5969 southern reference stars was obtained in
1964—1966.

4) Catalogue of 8832 zodiac stars was obtain-
ed in 1969—1972.

5) Catalogue of right ascensions of 584 stars
was obtained in 1974—1976.

6) Catalogue of high luminosity stars in equa-
torial zone was obtained in 1984—1986.

Five observational campaign were carried out
with the Zonal Astrograph:

1) Bilyawski’s polar zone (1973—1975).

2) Ecliptical zone (1975—1983).

3) Ecliptical zone for stars of A. Mikhailov's
list (1976—1977).

4) Stars of ROAS program (1978—1981).

5) Equatorial zone (1990—1993).

Using observations with the Axial Meridian
Circle in 1996—1998, three differential catalogu-
es were created:

1) Catalogue of HIPPARCOS stars (AMC1A).

2) Catalogue of USNOA-2.0 stars (AMC1B).

3) Catalogue of GSC stars around 190 extra-
galactic radio sources (AMC1C).

Using observations with the KT-50 telescope
(MOBITEL) in 2011—2015, differential cata-
logue was created for stars up to 17-th magnitude
around 540 open clusters [3].

The meridian observation of the Solar system
bodies in Mykolaiv Observatory were used for the
development of new relativistic theory of plane-
tary movement, for which the researcher of Ob-
servatory, G. Petrov, together with other authors
was awarded the State Prize of the USSR in the
field of Science and Technology (1982).

The observation of Venus and the Moon (1924—
1939), the Sun, the Moon and major planets
(1950—1963), the Sun, Mercury and Venus (1964—
1991) were conducted with Freiberg-Kondratiev
transit instrument. The observations of the Sun,
the Moon and major planets (1951—1963), the
Sun, Mercury, Venus and Mars were conducted
on the Repsold vertical circle; the Sun, Mercury,
Venus (1961—1963), the Moon, Mars, Jupiter, Sa-
turn, Uranus and Neptune (1960—1976) were per-
formed with the Repsold meridian circle.

Photographic observations of minor planets we-
re carried out at the Observatory since 1961 when
a zonal astrograph (F = 2044 mm, D = 120 mm,
field of view 5x5°) was set. The main objects of
research on the zonal astrograph (ZA) in Myko-
laiv were bodies of the Solar system. Here, during
35 years the extensive observations of minor pla-
nets were conducted according to the program of
the Institute of Theoretical Astronomy (ITA) of
the Academy of Sciences of the USSR. During this
period, the scientists received about 2.5 thousand
positions of these objects. Accuracy of bright mi-
nor planet positions (m<10) is characterized by
a standard deviation of +(0.15—0.20)", £(0.20—
0.25)" for faint minor planets (m>10). The obser-
vations well cover a zone of £15° from the ecliptic.
The major planets were observed with the zonal
astrograph approximately with the same intensity.
The list of observations conducted with the zonal
astrograph contains nineteen selected asteroids

ISSN 2409-9066. Sci. innov. 2017, 13(1)



195-year Anniversary of Mykolaiv Observatory: Events and People

according to the ITA program (1961—1997), Ga-
lilean satellites of Jupiter (1962—1998), bright sa-
tellites of Saturn (1973—1997), Venus, Mars, Ju-
piter, Saturn, Uranus and Neptune (1961—1997).
Jet Propulsion Laboratory (JPL, USA) makes use
of photographic observations made with the zonal
astrograph in 1961—1997 to build the ephemeris
of the Sun, major planets, the Earth and the Moon
(beginning from DE409). The catalog of 2450 pho-
tographic positions of nineteen selected asteroids
was placed in the database of Minor Planets Cen-
ter of the International Astronomical Union (MPC
IAU) [4]. The accuracy of positions of this series of
observations was so high that received a mark of
«h» (High-precision astrometry), and this, in turn,
made it possible for Mykolaiv Observatory to en-
ter the list of six observatories in the world that
can provide consistently the high precision ob-
servations of minor planets (see: http://cfa-www.
harvard.edu/iau/special /residuals.txt).

From the very beginning, the work program of
the observatory was to provide with the exact
time the Navy ships. And still, in the RT <MAO»,
there is a perfectly preserved collection of ast-
ronomical pendulum clocks of the 18h—20" cen-
turies. The Ryfler 12 brought from Odesa was
the first main time keeper. First, the Time Ser-
vice was primarily intended for the own needs of
Observatory. In 1931, after purchasing transit
instrument No. 102551 (manufactured by Aska-
niya Werke), regular observation of time correc-
tion began on this instrument. Beginning from
1938, the regular transient reception of time sig-
nals was established. In the same year, the My-
kolaiv Time Service was included in a single
network of Time Services of the Soviet Union
(1938—1992) and due to the accuracy of its ob-
servations for many years was one of the best in
the country.

Particularly active work of the Time Service af-
filiated with Mykolaiv Observatory was during
the periods of 1957—1959 (International geodetic
year, IGY) and 1964—1965 (International year of
the quiet Sun, IYQS). During this time period, the
Observatory replenished the latest devices and
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equipment and increased the number of obser-
vations. In 1957, two transit instruments such as
Bamberg 6353 and the APM-10 were installed,
and in 1958, two copies of quartz clocks of Ger-
man company Rode and Schwartz were purchased
which for a long time were effectively used for the
observations. A unit from quartz clocks with the
underground temperature control of crystal os-
cillators was installed in the basements (at a depth
of 26—35 m).

During the IGY and IYQS the Time Service con-
ducted intensive astronomical observations. Dur-
ing this period two thousand time corrections or
nearly 34 000 observations of stars were made.

During 1983—1984, Mykolaiv Time Service to-
ok part in the main international program MERI
and was awarded a diploma of the AstroCouncil
of the Academy of Sciences of the USSR for the
high accuracy of astronomical measurements of
time corrections.

The Time Service of Mykolaiv Observatory re-
ceived nearly 70 thousand observations of stars
to determine the time corrections. On this basis,
nine catalogs of stellar right ascensions of Time
Service were created. These data were stored in
the database in Pulkovo and Prague.

One of the new usages of astronomical clocks is
the use of mechanical watches of famous engineer
EM. Fedchenko in the seismic studies. It turned
out that they could be used as highly sensitive
seismograph and gravimeter which made it pos-
sible to carry out in the Observatory the regular
monitoring of seismic events simultaneously with
the seismograph of Institute of Geophysics of the
National Academy of Sciences of Ukraine [5]. The
intensive development of the near-Earth astrono-
my began at RI «<MAO» in 2000. Due to the de-
velopment of the combined method of observa-
tion [6]. The basic principle of the combined
method of observation is division of processes of
the image formation of reference stars and space
objects (SO). Using the full-frame matrix enables
to obtain a dot image of both types of objects in
such modes and with such expositions that are
the best for obtaining a high level of signal /noise
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ratio. A frame-shift accumulation method was
developed for the observations with the use of
video CCD-cameras. The method enables in the
real-time mode to accumulate the images of spa-
ce objects with shift in the direction that corres-
ponds to their movement within the field of view
of the telescope. For the first time, the combined
observations of geostationary space objects were
obtained with the multi-channel telescope (D=
=160 mm, F = 2044 mm), in 2001. The first ob-
servations of space objects showed the need to
develop the specialized automated telescopes and
special methods of observation. During 2001—
2010, five automated telescopes were developed
at RI «<MAO» [7].

Mykolaiv Observatory organized a number of
expeditions to conduct the positional observati-
ons under the best seeing conditions.

In 1970, it organized the expedition to the mo-
untain region of Azerbaijan, the settlement of
Agder. A 30-day trip to the border area was in-
tense: pavilion construction, installation of col-
umn for tools and devices and nine series of obser-
vations. The observations were conducted using a
Askania-Werke portable transit instrument. The
observations showed 1.5—2 times increase in the
accuracy, and therefore the future prospects of po-
sitional observations in the mountains.

From 1974 to 1977, the Observatory organized
an expedition to the island of Spitsbergen to
clarify the benefits of high-latitude observatories
for absolute determinations of star positions. A
head and initiator of this expedition was the fa-
mous astronomer G.M. Petrov, doctor of physical
and mathematical sciences. The observatory staff
was given a task within a short time to arrange
housing and establish life, install telescopes and
devices, and then to exercise the star observa-
tions and to determine the exact time. Within
three polar nights the expedition members re-
ceived more than 15 thousand star observations,
25 series lasting from 18 to 155 hours. These ob-
servations made it possible to make up a unique,
in terms of accuracy, catalog of absolute right
ascensions of 531 stars which was later used to

create a new fundamental catalog of star posi-
tions FK5. The work of expedition was recog-
nized by Astrocouncil as the best in the field of
astronomy for 1977.

In 1981, new expedition began to work near the
town of Kislovodsk in the North Caucasus. Ob-
servations of the Sun, Mercury and Venus were
conducted with transit instrument made by As-
kania Werke and the APM-10. As a result of ex-
pedition, the Academic Council of the Main As-
tronomical Observatory of the USSR took a de-
cision on the organization of regular observati-
ons of the Sun and planets with the large transit
instrument and with the vertical circle made by
Ertel firm.

The following projects can be attributed to the
important works carried out in Mykolaiv Obser-
vatory: hydrographic expedition along the coast
of the Black and Azov seas for the compilation of
the first informative Black Sea Atlas (1829—1837),
providing the fleet and population of Mykolaiv
with exact time (since 1873); participation in ses-
sions of simultaneous observation of satellites
(1957—1970); production of limbs for meridian
circles (1973—1986); study of ground refraction
(1975—1986); development of the Axial meridian
circle (1979—1996) which received the status of
national heritage in 1999; creation of automatic de-
vices for measurements of astronegatives (1979—
1987); development of the Ukrainian network of
optical stations to study the near-Earth space, sin-
ce 2011; observations of telecommunication geo-
stationary satellites by the radio-interferometry
method, since 2014.

Mykolaiv Astronomical Observatory actively
supports the international relations with many ob-
servatories and astronomers throughout the world:
China, Latvia, Russia, Romania, Slovakia, Slove-
nia, Turkey, France, and Czech Republic. In Uk-
raine, Mykolaiv Observatory collaborates with al-
most all astronomical observatories or agencies of
Kyiv, Kharkiv, Odesa, Lviv, Uzhgorod, Dunaevtsy,
Mukachevo, and Rivne.

Throughout its history, Mykolaiv Astronomical
Observatory has performed important and urgent
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tasks in the positional observations of stars, Solar
system bodies, and since the second half of the
twentieth century has carried out the positional
observations of space objects in the geocentric or-
bits. Constantly upgrading the existing and creat-
ing the new astronomical instruments, improving
the methodology of observation and processing,
Mykolaiv Observatory staff provides the mass ob-
servation of celestial bodies with high accuracy.
Due to the professionalism and high scientific ex-
perience of employees, RI «MAO» has been wide-
ly known throughout the world, and the work of
Mykolaiv astronomers has become a significant
contribution to the knowledge base of sciences.
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Hayxkoso-znocaiannit inctutyT
«MuxkonaiBcbKa acTpOHOMIYHA 00CEPBATOPIs»,
By O6cepBaropha, 1, Muxkosais, 54030, Ykpaina,
resr. + 380 512 477014

195 POKIB ICTOPII
MUKOJIAIBCHKOT OBCEPBATOPIT:
[TOIT 1 JIIO U

Buxnazneno ocxHoBHi etanu ictopii MukosaiBcbkoi acTpo-
HOMiuHOT 06cepBaTopii. IIpeacTaBieHi OCHOBHI pe3yIbTaTH
JISJIBHOCTI YCTAaHOBU: CTBOPEHI KaTaJIOTH TIOJIOKEHb 31D, Be-
JuKnX 1 Mamux 1iaHeT COHSYHOI CHCTeMM, KOCMIYHUX
o6’exriB Ha HaBKOJIO3eMHUX opOitax. HamaHa indopmartis
PO AKICHWI 1 KiIbKiCHMI cKman o6cepBaTopil, CHiBIIpamio 3
oGcepBartopisiMi Ykpainu i 3apyOiKHUX KpaiH, a TAKOXK PO
3HAUHi TPOEKTH, BUKOHAHI B 06CepBaTOPil.

Knwouosi croea: mo3uttiiina acTpoHOMisl, KaTAJIOTH, 3ip-
ki, naneT COHSAYHOI CUCTEMU, TEJIECKOIIN.

A.B. Illynvea, JI.H. Anuwesckas

Hayuno-uccnenosareynbCckuii UHCTUTYT
«Hukounaesckast actponoMiyeckast 06cepBaTOPUsi»,
yi. O6cepsarophas, 1, Hukosaes, 54030, Ykpausa,

Test. + 380 512 477014

195 JIET UICTOPUN
HUKOJIAEBCKOI1 OBCEPBATOPUU:
COBBITUA N JIIOAN

Wsnoxensl ocHoBHBIE ATatbl neropun Hukomaesckoit act-
poHoMuYecKoit oGeepsaroprn. [IpeacTaBieHbr OCHOBHBIE Pe-
3YJIBTaThl JICSATEIBHOCTH YUPEKICHH: CO3/[aHbl KATaJIOTH T10-
JIOJKEHUI 3Be3J1, OOJBIIX U MasbiX Tianet CoHedHO cric-
TEeMbl, KOCMUYECKUX OOBEKTOB Ha OKOJIO3eMHBIX OpOUTaX.
Jlana nndopmaiins 0 Ka4eCTBEHHOM U KOJIMYECTBEHHOM CO-
craBe 06cepBaToOprH, 0 COTPYAHUYECTBE ¢ 0OCEPBATOPUSIMHE
Vkpauns! 1 3apyOeKHBIX CTPaH, & TAKXKE O 3HATUTEBHBIX
[IPOEKTaX, BBIOJIHEHHBIX B 00CEPBATOPUH.

Kntoueswie crosa: ITO3UITUOHHAA ACTPOHOMUYA, KaTaJIOTH,
3B€3/1bl, IIJIAaHETbI CoJtHeuHO# CUCTEMDI, TEJECKOIIbI.



