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ABSTRACT. The paper presents the stages of
development of astrometric research at the Ukrainian
observatories in the XI1X — beginning of XX century. They
are related to the establishment of university astronomical
observatories in Kyiv (1845), Odessa (1871), Kharkiv
(1888). Mykolaiv Naval observatory was founded in 1821
for navigation needs with assistance of Admiral A.S.
Greig. The absolute catalogs compiled at the Pulkovo and
Mykolaiv Observatories made a significant contribution to
the international work of compilation of a FK3 system.

Special attention is paid to the scientific activity of the
oldest observatory at the territory of Ukraine — the
Astronomical observatory of L’viv University (1771).
Researches at this observatory were mainly concerned
with the field of geodesy and meteorology. Despite the
short first period of scientific activity (near 10 years), it
gave impetus to some famous scientists. At the last
decades of XIX century observatory of the L’viv
University renewed their activity in astrometry, solar
physics, and astrophysics.

Southern departments of Pulkovo observatory in
Odessa (1899) and Mykolaiv (1912) played an important
role in extension of Pulkovo absolute catalogues to the
southern hemisphere. Systematic observations of the Sun
conducted at these departments contributed to the more
precise determination of the position of vernal equinox.

In XIX century Ukrainian observatories participated in
the international programs, such as AGK (Astronomischer
Gesellschaft Katalog), the photographic catalog “Carte du
Ciel” (France). Among the actual observational programs
were surveys of zodiacal stars (M.P. Ditchenko in Kyiv),
near-pole stars (V.I. Fabritius, R.P. Fogel, M.P. Ditchenko
in Kyiv, L.O. Struve K.N. and Kuz'menko in Kharkiv,
[.0. Djukov, L.F.Cherniev in Odessa).In the frame of
observations of Bonner Durchmusterung (BD) and its
southern continuation, organized by the German
Astronomical Society, observations of the equatorial zone
were provided by I.E. Kortazzi at Mykolaiv observatory,

B.V.Novopashenny at the Astronomical Observatory of
Odessa University in 1930s years.

Needs of astrophotography lead to the creation of the
“Catalog of the faint stars” project. In 1932 at the First
Astrometric Conference in Leningrad, the Pulkovo
astronomers Gerasimovich B.P and Dniprovsky M.I.
suggested the idea of using extragalactic nebulae as the
reference objects for determination of the absolute motion
of the stars. Among the tasks to be solved at the project
was compilation of a general catalogue (KSZ) and a
fundamental catalog of faint stars (FKSZ). It was planned
to involve all the meridian instruments of the USSR as
well as foreign ones, especially in the southern
hemisphere. The idea of orientation of the KSzZ
coordinates system related to the observations of small
planets was suggested by B.V. Numerov. Astronomers of
Mykolaiv Astronomical Observatory participated in the
international part of this project (AGK3R-catalogue).

The Poltava gravimetric observatory was founded by
A.Ya Orlov in 1926 to construct a gravity map of the
territory of Ukraine and to establish astrometric research,
earth tides, and Latitude Service with zenith-telescopes.

The main research fields of the Main Astronomical
Observatory of the NAS of Ukraine, founded by
A.Ya. Orlov in 1944, were related to the positional and
photographic astrometry during the first decade of its
work. We defined three “genealogical scientific trees” of
astrometric schools. Two of them were formed under the
leadership of outstanding personalities of the XX century:
Prof. Alexander Ya. Orlov (the founder and first director
of the Observatory, 1944-1948, 1950-1951), who moved
to Kyiv from Poltava, and Prof. Avenir A. Yakovkin
(director of the Observatory in 1952—1959), who moved to
Kyiv from Kazan. The third genealogical tree has grown
from the Pulkovo astronomical school.

Formation of main directions of scientific researches
and its transformation are also discussed.

Keywords: astrometric research, positional astrometry,
photographic astrometry, fundamental astrometry.
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AHOTANIA. VY crarTi mpeacTaBieHi eTamnud po3BHTKY
ACTPOMETPHYHHX JOCIIKEHb B 00CepBaTOPisAX YKpaiHu y
XIX — mowarky XX cromitta. Y XIX cromitri Oymun
CTBOpEHi yHiBepCcHTETChKi oOcepBaropii y Kuesi (1845),
Opeci (1971), Xapkosi (1888). Y 1921 poui 3a cripusiHus
anmipana O.C. I'peiira Oyma 3acHoBaHa MukonaiBcbka
(Mopcrka) obcepBatopis. AOCONIIOTHI KaTalloTH, CTBOPEHI
y IlynkoBcpkiii 1 MukonaiBcbkuii — 00cepBaTopisX,
3po0WiIM 3HAaYHMK BHECOK B MDKHapoaHy poOoty 3i
CTBOPEHHS TOH
¢yHnamenTansHOTrO Katanory FK3.

Oco0mmBy yBary MpHIUIEHO HAYKOBIH MisSUTBHOCTI
onHi€l 3 Halmepmmx oOcepBaTopii Ha TepuTopii YKpainu
- AcTpoHOMIUHI# obcepBaTopii

BHCOKOTOYHOT'O Ha qac

JIpBiBCBKOTO
yHiBepcurety (1771). JocmimkenHs B obcepBaTopii

CTOCYBallCS  TIEPCBAXXHO Teone3ii 1  MeTeoposiorii.
HesBakaroun Ha mNeplInii KOPOTKMH NepioA iCHYBaHHS
obceparopii (0imst 10 pokiB), BOHAa Hagala IMITYJIbC
obcepsartopii
BimOymocst mume Hampukiami XIX cromitra. IliBpeHHi
BigminenHsa IlynkoBcekoi obcepraropii y Omeci (1899) i
Muxonaesi (1912) 3irpamu Bu3Ha4HYy poJIb Y PO3IIUPEHHI
[TynkoBCHKMX aOCOMIOTHHX KATalOTiB Ha MiBICHHY

cnoctepeskeHHs  CoHIId,

BIJOMUM  HAYKOBIIIM.  BigpomKeHHs

MiBKYIIO, a CHCTeMaTHYHi
NPOBEJCHI y BIAJUICHHSAX, CHPUSUIM OUIBII TOYHOMY
BU3HAYCHHIO MMOJIOKEHHSI TOYKH BECHSHOTO PIBHO/ICHHSI.
VY XIX cromnitrti obcepBaropii Ykpainu Opanu yyacts y
MDKHApOJHUX Nporpamax, 3okpema, Takux sk AGK-
katanor (Himenpkoro Acrponomiynoro ToBapucTsa),
¢dororpadiunmii karamor "Kapra mnHeba" (Dpanmis).
OcobmnmBa yBara TIpuAissIacs aKTyaJIbHAM
CIIOCTEPE)XHUM IIpOTrpamMaM, 30KpeMa CIIOCTEPEKEHHSIV
somiakanpHux  3ip  (M.II.  Jluuenko y  Kuesi),
oimsnontocaux 3ip (B.I. ®adpumiyc, P.I1. ®orexs, M.II.
Huuenko y Kuesi, JI.O.CtpyBe, K.H. Ky3smenko y
Xapxkogi, 1.0. TroxoB, JI.®., YepnieB y Oneci). B pamkax
crocTepexeHs 3a nporpamoro boracekoro ormany (BD) i
HOro MiBIEHHOTO MPOJOBKEHHS, OpraHi30BaHOTO
Himenpkum ActpoHoMiuHUM TOBapHCTBOM, IPOBOAMINCS
crioctepexxeHHs 3ip exBaropiansHoi 30HM (I.€. Koprarmi
y MuxkonaiBcekiii  ActpoHOoMiuHIH o0OcepBaTopii, b.B.
HoBomamennnit 'y  AcrpoHoMiuHili  oOcepBaTopii
Op1eCbKOro YHIBEPCUTETY).
Iotpedbu actpodororpadii
(yHIaMeHTaNbHOI CHCTeMH 3ip Ha Oumemn cialki 30pi,

CIIpUSAIIN  PO3IIUPCHHIO

30KkpeMa opranizamii mpoekty "Karamor cimabkux 3ip". YV
1932 poni na Ilepmriii ActpoMeTpuuHid KoH(pepeHMii B
Jleninrpani mynkoBcbki actponomu B.I1. I'epacumoBnd i
M.L imero
MO3arajlakTHYHUX TYMAaHHOCTEH Yy SKOCTI HEpPyXOMHX
penepiB aisi BU3HAa4YCHHs aOcomoTHHX pyxiB 3ip. Cepen
3aja4, sKi Maiau OyTu po3B'A3aHi Yy XOIi MNpPOEKTy, —
CTBOPCHHS 3aranbHoro karanory ciabkux 3ip (KC3) ta
¢dbynnamenTanbHoro Karajory cinabkux 3ip (DPKC3) i

JHINPOBCEKUN  BUCYHYIH BUKOPHUCTaHHS

BCTAaHOBJEHHS 3B'SI3Ky MK HuMmH. J[lo mpoekty
IUTAHYBAJIOCS 3aYYATH BC1 MEpHIiaHHI iHCTPYMEHTH SK
CPCP, rtak i 3akopAoHHI, 0cOOIMBO y MiBAEHHIN MiBKYIIi.
Imes opientyBanHs KoopauHaTHOI cuctemu KC3 3a
CIIOCTEPE)KECHHAMH MalMX IIaHeT Oyna BucyHyrta b.B.
HymepoBum. ActpoHoMu MukomnaiBcbkoi acTpOHOMIYHOT
obcepBaropii Opanmu y4yacTh y MDKHApOIHIH 4YacTHHI
npoekty (katamor AGK3R).

[TonraBcbka rpaBiMeTpuuyHa  oOcepBaropist — Oyna
3acHoBaHa O.5. OpnoBuM y 1926 pomui 1t MacmtabGHOTO
BUBYEHHA CHIM TSDKIHHS, 3€MHUX TPHUIUIMBIB 1 IS
IIMPOTHUX CIIOCTEPEIKCHB.

I'onoBHI HampsSMKK HAyKOBHX JOCIHIIKECHb | 0TOBHOI
Actporomiunoi obcepsaropii (TAO HAHY) 3acHoBanoi
y 1944 poui cTocyBamucs acTpoMeTpii SIK TEOPETHYHOT,
TaK 1 crocrepexHoi. BuiineHo i mpoaHali3oBaHO TpH
"reHeaJoriYHuX HayKOBUX JiepeBa" acTPOMETPUYHHUX
LK, ABa 3 sAKUX cQopMyBalucs MiJi KEpiBHUITBOM
mpogecopa O.51.
OpnoBa (3aCHOBHUKA 1 TIEPIIOTO AUPEKTOpa odcepBaTopii,
1944-1948, 1950-1951), sxmii mepeixaB mo Kwuepa 3
[onrtaBu, 1 mpodecopa A.O. SxoBkiHa (mupexTop
obcepBatopii y 1952-1959 pokax), sxwmii mepeixaB o
KueBa 3 Kazani. Tpere ‘TeneanoridHe nepeBo” Mae

BUAaTHUX mocrareili XX CTOJNITTH:

BUTOKH 3 [1yKOBCHKOi acCTpOMETPHUYHOI MIKOIH. Y CTaTTi
(dbopmyBaHHs HarpsMiB

HAYKOBHX JIOCIIKEHb Ta 1X TpaHchopmarris.

BHCBITIIIOETLCS TOJIOBHHUX

KuarouoBi cimoBa: acTpoMertpis, O3UIIiIfHA aCTPOMETPIs,
¢dororpadiuna aCTpOMETDis, ¢dbyHIaMeHTaIpHa
aCTPOMETPIs.

Scientific astronomical researches in Ukraine have
begun after foundation of university observatories in L’viv
(1771), Kyiv (1945), Odesa (1871), Kharkiv (1888). An
important role in the development of this research played
the southern departments of the Pulkovo Observatory in
Odesa (1899) and Mykolaiv (1912). From the first years
of their activity, the observatories were collaborated with
the Pulkovo Observatory: astronomers of Ukraine worked
at the Pulkovo for some time as well as the Pulkovo
astronomers participated in the establishment of
observatories in Ukraine (Artemenko et al., 2009;
Vavilova et al., 2014).

The XIX century was the period of the international
cooperative works, in particular related to the zonal
catalogs AGK (Astronomischer Gesellschaft Katalog) and
the photographic catalog “Carte du Ciel” (France).

The unprecedented photographic project of the XIX-
XX centuries — the stellar atlas Carte du Ciel was initiated
practically at the same time as the Cape Photographic
Durchmusterung catalog, but it was more ambitious and
involved 20 observatories from around the world to
expose and measure 22,000 photographic plates obtained
with normal astrographs and covered the entire sky with a
twofold overlap (see, review by Vavilova et al. 2020). All
the measurements were also made manually using special
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procedures developed and tested with the aim to estimate
possible errors and to provide the homogeneity of the
resulting data. The survey, dealing with around 5 million
stars (9 million images in the twofold overlap), occurred
to be so laborious extending for several decades that it has
never been fully completed. The results of measurements
in the form of rectangular coordinates of stars and
estimations of their magnitudes were published in 254
volumes in 1902-1964 as the original Astrographic
Catalog (AC). Volumes of the AC were key-punched,
checked, and re-reduced at the US Naval Observatory
(Urban et al., 1998) and at the Sternberg Astronomical
Institute in Moscow (Kuzmin et al., 1999).

In the 1930s, in order to extend the fundamental system
to faint stars for the needs of astrophotography, the
“'Catalogue of Faint Stars” project (or KSZ) was initiated.
In the 1932, at the 1 All-Union Astrometric Conference in
Leningrad, the Pulkovo astronomers B.P. Gerasimovich
and M.l. Dniprovsky suggested the idea of using
extragalactic nebulae as the fixed reference points for
determining the proper motions of stars. Astrometric
reference to galaxies makes it possible to obtain absolute
proper motions of stars and to create an almost perfect
inertial coordinate system, independent on their motions
in the Galaxy. The determination of zero-point (vernal
equinox) for right ascensions and declinations was
planned to be realized by observations of small planets.

The Kyiv University Observatory was founded in 1845
by V.F. Fedorov, a follower of V.J. Struve. Astrometric
research at observatory began in 1870s with the standing
of a meridian circle made by Repsold in 1872 (D = 122
mm, F = 148cm). For the construction of the permanent
observatory at the University for educational work the
astronomical cabinet consisting mainly of expeditionary
instruments by V.F. Fedorov was founded (Bogorodsky,
1995). Among the actual astrometric programs of XIX
century were observations of the zodiacal zone, which
were organized to provide observations of the planets by
reference stars to complete the catalog of Auwers in
southern zones. Activity on this program was carried out
by M.P. Ditchenko (“Catalogue of positions and proper
motions of 640 zodiacal stars”, Ditchenko, 1933). In
addition to observations of the zodiacal region of the sky,
since the XIX century, astronomers made observations of
stars of the near-pole zone, primarily because of 1) the
lack of observations of these stars in the Auwers catalog
(FC); 2) the value of systematic errors differs significantly
from other zones of the sky.

In the XIX century the observations of the near-pole
stars started by V.I. Fabritius on the meridian circle (D =
12 cm, F = 148 cm). Since 1894 the observations were
continued by R.P. Fogel. His program of observations
included stars up to 9™ with declinations from + 80° to +
90°; the work continued until 1897, but for a some reasons
remained unfinished. Beginning in 1920, observations
under this program were continued by M.P. Ditchenko.
Observations of the occultation stars by the Moon at the
observatory began in 1923 by Prof. S.D. Tscherniy. The
importance of such observations explained by the fact that
they provide valuable material for improving the theory of
the Moon's motion, studying the figure of the Moon,
determining the orientation of the fundamental reference

frame, refining the scale of dynamic time. Calculations of
lunar eclipses and occultation stars by the Moon, as well
as their processing, were carried out by the observatory
staff using both standard methods and their own
developments. A.A. Yakovkin (he worked in the Kiev
University Astronomical Observatory in 1945-1951) paid
much attention to the development of Moon observing
investigations. For computations of ephemeris, star and
planet occultation, the original device constructed by
Yakovkin during his work in Kazan was applied. At the
suggestion of A.A. Yakovkin this device was transported
by A.K. Osipov from Sverdlovsk to Kiev for calculations
of occultation. The Kyiv University Observatory was the
coordinator for the Moon research in the former USSR
(Bogorodsky & Chernega, 1995; M.Ya. Muminov et al.
2016).

Observatory of the Odessa University was founded in
1870-1871 by L.F. Berkevich, the first professor of
astronomy in this university. The scientific activity in
physics of stars was greatly recognized in the 1880s due to
the efforts by A.K. Kononovich (Karetnikov (Ed.), 1994).
Despite of the planned astrophysical research fields, since
1912 a systematic research on astrometry under the
supervision of the director A.Ya.Orlov was started
(Yatskiv et al., 2005). As he noted, “The Odessa
Observatory has quite favorable climatic conditions for
astronomical work. The clean air, mild climate, and a
large number of transparency sky nights make it possible
to conduct observations, which are not available under
otherwise similar conditions for other university
observatories”. The first work with the Repsold Meridian
Circle (D = 135 mm, F = 1980 mm) was to determine the
positions of 125 near-polar stars by 1.0. Dyukov in 1920-
1921. This work was continuation of the near-polar stars
observations conducted by M.P. Ditchenko (1898, 1933).
The subsequent determination of the positions of these
stars was carried out by L.F. Cherniev. Catalog of
declination of 125 near-polar stars for the epoch and
equinox 1950.0 (declination zone from +80° to +90°) was
compiled based on his observations (Djukov, 1923). In
1930-1935 B.V. Novopaschenny observed positions of
more than 5000 stars in the equatorial zone from +2° to
—1° in declination, the so called “Mykolaiv zone”, earlier
observed by I. Kortazzi (1900).

Since 1912, the observatory was headed by A.Ya.
Orlov, who conducted studies of the Black Sea tides and
deformations of the Earth. Among other his projects were
restoration of the triangulation network from the Dnister
river to the Dniper, leveling the Odesa coast for
determining the movement of soil, development of an
Ukrainian gravimetric network for mineral's search. He
made a series of observations (Orloff, 1911; Orlov, 1961;
Yatskiv et al. 2012) for determining the influence of the
motion of the Earth's poles on the variation in the latitude
of Odessa with the zenith telescope (in parallel with the
similar observations in Pulkovo and Jurjew observatories).

Astronomical researches at the Kharkiv University
were started in 1808, long before the foundation of the
Astronomical observatory, and related to the Levitsky's
activity (Fedorov, 2002; Balyshev, 2008), who worked
with the Repsold meridian circle made (D = 106 mm,
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F = 1930 mm). During the XIX and early XX centuries, a
meridian astronomy was priority research field in this
observatory. For example, observations of the zodiacal
stars were carried out by L.O. Struve and N.N.
Jewdokimov (1904) (“Catalogue of declinations of 779
zodiacal stars”). Also L.O. Struve conducted observations
of the stars of the near-pole zone (Artemenko, 2009;
Balyshev, 2021).

The result of these investigations were published later as
the “Kharkov differential catalogue of declinations of 1407
circumpolar stars in the FK4 system at mean epoch 1911~
(Kuzmenko et al., 1981). The observations under this
program carried out by Kharkiv astronomers K.N.
Kuzmenko, V.Kh. Pluzhnikov, and S.M. Grishchenko
(Kuzmenko et al. 1957) were compared with the
observations of 1909-1914 by L.O. Struve. A joint
processing of both series of these observations was
compiled in order to obtain the proper motions of stars
“Katalog der Rektascensionen wvon Sternen des
Fundamentalkatalogs schwacher Sterne im System des FK3
aus Beobachtungen am Charkover Meridiankreis in den
Jahren 1953-56" (Kuzmenko, 1981; Shkuratov, 2008).

In the early XX century, a number of observatories took
part in an international program of observations of the
reference stars for the planet Eros in order to determine
parallax of the Sun in the most accurate way for that time,
and thus to establish the scale of the Solar system (parallax
of the Sun corresponded to a distance of 149.6 million km).
Among the works in 1929-1933, in frame of this IAU
program, Ostashchenko-Kudryavtsev B.P. carried out
observations of 51 stars from the Kopf-Renz list,
additionally included in the NFK catalog and three series of
determinations of declination of large planets (observers N.
Jewdokimov, K.G. Ginze, V.A. Mikhaylov). In the field of
geodesy and meteorology, the geodetic network on the left
bank of Ukraine were carried out in cooperation with the
Ukrainian Geodetic Instiutute (Shkuratov, 2008; Fedorov,
2002). The Kharkiv observatory carried out observations of
Moon's occulations, determination of star parallaxes (M.
Jewdokimov), as well as the proper motions of stars and the
orbits of double stars (L. Struve). At the 1880s, L.O. Struve
determined the value of the constant of precession and of
the proper motion of the Solar system (Struve, 1888).

The Time Service of the Kharkiv Observatory
established in 1920-1930 was one of the first in the USSR
to be implemented into the International Time Service. In
1933, the first time radio signals were sent to Pulkovo in
the the universal time scale, short-period irregularities in
the rotation of the Earth were detected.

Mykolaiv (Naval) astronomical observatory was
founded in 1821 by initiative of Admiral A.S. Greig for
naval navigation needs. In the same year K.Kh. Knorre
(the student of the V. Struve) arrived to Mykolaiv at
Greig's initiative at the astronomer position.

In 1837, the observatory was equipped with a meridian
Reichenbakh-Ertel telescope (D = 108 mm, F = 1650
mm). It was used by the director of the observatory
K. Knorre to participate in the compilation of the catalog,
the so-called "fifth sheet" of the Berlin academic star
charts (from 3h 56m to 5h 54m in right ascension and
from —15° to +15° in declination) (Pinigin & Eral, 2009).

The first “big datasets” of astronomical objects were

obtained as result of visual observations. The beginning
was laid by F. Argelander with his Bonner
Durchmusterung (BD, 1859-1862) survey of stars down
to about visual magnitude 9™-10™. The BD firstly
contained 324,188 stars from the North celestial pole to 2¢
South of the celestial equator. In 1886 the BD was
enhanced with Sudliche Bonner Durch musterung (SBD)
down to -23°. The SBD added about 138,000 stars
observed with a 6-inch Bonn refractor using the same
technique as the BD. It was also supplemented with two
surveys made at observatories located in the Southern
hemisphere. The first one was the Cordoba
Durchmusterung (CD, 1892-1932) covering the Southern
stars in declination zones from —22° to —89°. The
Mykolaiv Observatory participated in the observations of
the Bonner Durchmusterung and its southern continuation,
organized by the German Astronomical Society. During
1872-1899 |.E. Kortazzi carried out observations of 5954
stars in the zone of declination -2°10" =+ +1°10'
("Mykolaev zone"). Since 1912 Mykolaiv observatory
continued its activity as a Southern department of Pulkovo
observatory (Pinigin, 1998; Pinigin &Pozhalova, 2011).

The purpose of the southern departments of the
Pulkovo Observatory — in Odessa (1899) and Mykolaiv
(1912) was extension of the Pulkovo absolute catalogs of
stars to the southern sky, namely to —30° in declination, to
clarify the position of the point of the vernal equinox and
for Sun's observation.

The first work at the Odessa department of Pulkovo
observatory was conducted in 1901-1902 by B.P.
Ostashchenko-Koudriawtzev, namely observations for the
catalog of declination of 407 stars and 202 stars in the
zone of declination from —15° to —30° (continuation of the
Pulkovo catalog of 1900). The next program was the
compilation of the catalog of 199 stars as the continuation
of the Pulkovo catalog 1905 to the southern sky to the
declination —30° (1904-1907).

In 1912 the department was transferred to Mykolaiv.
The first observers in Mykolaiv were the Pulkovo
astronomers P.l. Yashnov, M.V. Zimmerman, and B.P.
Ostashchenko-Koudriawtzev.

The absence of cloudy weather in Mykolaiv gives
advantages to Mykolaev, especially during daytime
observations with meridian instruments. A Freyberg-
Kondratyev passage instrument (D = 108 mm F = 1300
mm) and a Repsold vertical circle (D = 108 mm F = 1400
mm) were transported to Mykolaiv from Odessa. The
Mykolaiv department in cooperation with the Pulkovo
Observatory participated in observations of stars for the
compilation of the fundamental catalog for “Carte du
Ciel” (Bucklund-Hof stars). Meridian observations for this
program were carried out at 10 observatories in both
hemispheres. Most of these observations north of 10°
were combined in two catalogs — right ascension catalog
compiled at Pulkovo by F.F. Renz, and the declination
catalog, compiled at the Astronomical Institute by M.I.
Dneprovsky. In 1928, the Pulkovo Observatory began the
meridian observations to refine the positions of the FK,
where the Mykolaiv Observatory made observations from
the pole to —30° (Pinigin & Pozhalova, 2011).

The absolute catalogs of 1930 created by the Pulkovo
and Mykolaiv Observatories according to V.Ya. Struve
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plan made a significant contribution to the international
work on the high-precision fundamental system FK3.
Nine absolute Pulkovo and Mykolaiv catalogs of 1915,
1925, and 1930 were used at the FK3 compilation
(Mikhailov et al., 1960).

The observatory participated in observations under the
program of observations of ¢“1334 geodetic stars”
(principal investigator, the Pulkovo astrometrist M.V.
Zimmerman). This program was organized because of by
the lack of sufficient number of 5-6 magnitude stars
important for time and geodesy services in catalogs of F.F.
Renz and M.I. Dneprovsky. Five observatories took part
in observations from 1933 till 1938. Total processing of
obtained observations and their integration with the
Pulkovo catalog 1925 was completed in 1941.

Established in 1931, the time service of Mykolaiv
Observatory participated in the all-Union and inter-
national programs for determination the time. There was
established a regular reception of radio signals to the exact
time of the Soviet and foreign radio stations. Since 1949
the Mykolaiv Time Service was equipped with new
timekeeping devices became a part of the USSR uniform
time services system (Pinigin, 1998).

The problem of studying the rotation of the Earth and
the motion of the poles was developed with the foundation
of the Poltava Gravimetric Observatory (1926). The
importance of studying the motion of the Earth's poles
caused by the fact that their movement causes changes in
the geographic coordinates, azimuths of points and affects
the results of the exact time. In the late 1940s, the founder
of the Poltava Observatory, A.Ya. Orlov, proposed to
study the slow variations in latitude and the nutation
motion of the Earth's axis (Yatskiv et al. 2005, 2012).

The International Latitude Service, which had already
been working for half a century at that time, could not
solve this problem due to deficiencies in its organization.
There was a need for a fundamentally new program, built
on new principles to study not only the periodic, but also
the secular motion of the pole. Such a program was
developed in the late 1940s at the Poltava Observatory by
E.P. Fedorov. The main purpose of observations was to
study the slow variations in mean latitude and the secular
motion of the pole. It was also supposed to study the
nutation movements of the Earth's axis, to obtain the data
on periodic variations in latitude for calculating the
coordinates of the pole, and to study the nature of non-
polar variations in latitude. Several Soviet and foreign
observatories have been involved in this “Poltava
program”. To study the motion of the Earth's poles in the
Poltava  Gravimetric  Observatory, the  parallel
observations with three zenith telescopes were conducted:
Zeiss (D = 135 mm F = 1760 mm), Bamberg (D = 110
mm, F = 1230 mm) and ZTM-180 (domestic production,
D =180 mm, F = 2340 mm).

The question to establish a new astronomical
observatory in the system of the Academy of Sciences of
UKrSSR was a “great dream” by A.Ya. Orlov since 1920s.
It was realized: the Main Astronomical Observatory of
the AS UkrSSR (MAO) was found in 1944 in Kyiv, and
A.Ya. Orlov became the director. Among the first research
fields of the observatory were positional astronomy
(astrometry and the study of the rotation of the Earth) and

photographic astrometry (Yatskiv, 2019). In this content,
M.F. Subbotin, a well-known expert in celestial
mechanics, recommended to make observations of large
and small Solar system planets with the photographic
instruments. In his opinion, it should be helpful for the
creation of the Catalogue of Faint Stars to correct the
positions of the zero-point coordinate system.

During 1945-1946 the Observatory obtained the first
instruments: a double short-focus astrograph (D = 12 cm,
F = 70 cm) made by N.G. Ponomaryov, a vertical
Vanshaff circle (D = 19 cm, F = 252 c¢cm), a double long-
focus astrograph (D = 40 cm, F = 550 cm) made by
Tepfer. According to the final report of the observatory
for the first five years of activity, the following tasks were
carried out: for the creation of the Catalog of faint stars:
setting up of 40 cm astrograph and vertical circle,
photographing galaxies in order to have positions of faint
stars in distant objects, determination of declination of
stars; and a complete study of the vertical circle.

Among the main research fields during the first decades
were named astrometry and global geodynamics (studies
of latitude variations and pole movements; astronomical
constants, in particular nutation; classical astrometry —
compilation of stellar catalogs according to the latitude
program as well as a catalog of faint stars). The
development of fundamental and photographic astrometry
at the MAO has begun under the head of the
representatives of the Pulkovo astrometric school. Thus,
the founder of photographic astrometry at the MAO, I.G.
Kolchinsky, completed his postgraduate studies under the
A. Tikhov supervision. After setting up the instruments,
he began work on photographing small planets and
galaxies (as a part of the “Catalogue of Faint Stars” with
A.B. Onegina (who completed her graduate studies under
the Pulkovo astrometrist A.N. Deich supervision) and I.V.
Gavrilov. Among other works related to I. Kolchinsky, we
note studies of astronomical refraction anomalies. Later,
the photographic astrometry projects were expanded
(FON catalogues) as well as the archives of observations
were digitized in frame of the Ukrainian Virtual
Observatory (Vavilova et al., 2017). At the end of 1940,
an outstanding astrometrist A.A. Yakovkin established yet
one research field at the MAQO: fundamental astrometry
and the study of the Moon (Kislyuk et al., 1996).

Scientific research at the Observatory of L’viv
University, the oldest at the territory of modern Ukraine,
were initiated by Rector D. Zelyonka at 1771 and mainly
related to geodetic works, in particular the mapping of
Galicia and Volyn' territories. Although the observatory
existed a little more than 10 years, during this time it
become an authority scientific organization, giving
impetus to scientific activity for such scientists as F. von
Tsakh and S. Serakovsky (Novosyadlyi, 2011).

The new stage of development of astronomy in L’viv in
the late XIX century is associated with the development of
astronomical observatory at the LYiv Polytechnic
University. At the beginning of the XX century the
seismographic station began to work. And already in 1918 it
was equipped with three basic astronomical instruments: a
passage instrument (Troughton and Simms), a refractor with
122 mm objective (Fraunhofer and Ressel), the Ertel
instrument with 81 mm objective. In addition to these
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instruments, the observatory had several astronomical
pendulum clocks, chronometers. Oservations of Sun and
Moon eclipses, the passage of Mercury across the Sun's disk
were observed. The results of the observations were mainly
published in the Astronomische Nachrichten journal.

At the end of the XIX century the Department of
Astronomy at the L viv University was founded. The main
works were related to the observations of planets and
comets, determination of latitude by the Talcott method,
observations of eclipses, occultation stars by the Moon,
variable stars, meteors, new stars, and the passage of
Mercury across the solar disk. Headed by Prof M. Ernst,
the observatory was equipped by Mertz refractor (D = 134
mm, F = 180 cm), a universal instrument, a pendulum
clock, a solar chronometer, as well as a number of small
laboratory instruments were acquired. The subject of
astronomical research extended significantly in 1932,
when E. Ribka was appointed at a director's position. The
observatory was enlarged with new instruments: star and
solar chronometers, a camera with a Zeiss triplet lens (D =
100 mm, F = 50 cm), pavilions for Mertz refractor,
astrocamera (D = 140 mm, F = 70 cm) and for Zeiss
refractor (D = 130 mm, F = 240 cm) were bought. From
1939, studies of variable stars, photographic and stellar
photometry, as well as on celestial mechanics and solar
physics were significantly expanded (Novosyadlyj, 2011).
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