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HISTORICAL NOTES



ARCHEOASTRONOMY FINDS AT THE SETTLEMENTS
IN THE TERRITORY OF UKRAINE. PALEOLITHIC ERA

A map showing
Paleolithic settlements in
the territory of Ukraine,
including Dobranichivka,
Gontsy, Kiev-
Kirilllovskaya, Kiik-Koba,
Kodak, Mezhirich, Mezin,
Molodove and others

A close-up of the right-hand end of the engraved
mammoth tusk fragment from Kiev-Kirillovskaya
(National Museum of History of Ukraine, Kyiv)

The Mezin composite (left) and wide (right) bracelets, which are
considered as the paleo-astronomical calendars

(National Science Museum of Natural History in Kyiv (left),
National Museum of History of Ukraine in Kyiv (righr))



ARCHEOASTRONOMY FINDS AT THE SETTLEMENTS
IN THE TERRITORY OF UKRAINE.

FROM E-NEOLITHIC ERA TO THE V CENTURY

The first Slavic fribes have appeared
during | Millenium B.C. At the Ukrainian
territory there are two most studied Slavic

cultures: Zarubinetska culture and
Chernyakhiv culture
(Il -V centuries).

(left) Vessel-calendar from Romashky

(Kyiv region).

(right) The pattern was correctly

interpreted by Prof. B. Rybakov as an
The ancient vessels (Trypillya culture, IV-II Millennium B.C.) with agriculture calendar from May 2 to

the astronomical symbolic August 7 (day of young shoots and
holiday of harvesting), this period is just a
ceason of maturina of wheat in Kviv



ASTRONOMY IN UKRAINE.
ORIGINS



Ostroh Academy, 1576 Lviv University Observatory, 1769

Kyiv-Mohyla Academy, 1783



ASTRONOMY AS THE NATURAL PHILOSOPHY
AT THE FIRST UNIVERSITIES

« The first astronomical observations and their

writing records are dated to the fimes of Systematic learning in astronomy is

Kievan Rus’ (X-XIIl centuries). For example, connected with the activity of the first
ﬂfl]evoufhgrs (()f the ) P Ukrainian universities in the XVII-XVIII
described the solar eclipses of 1064, 1091, cenfuries, namely the \ (A
1115, and 1230 years and the lunar astronomical cabinet in
eclipses of 1161 year as well as the first 1617-1630), the (astronomical
authentic Comet Galley observation at the observatory in 1769) as well as the

+ In 1483 the first printed book on astronomy 1783). _ 0 <y
was written by physician and astronomer AHAPIM PUMLLA. “"XPOHOAOTIA

, Who was a
well-known author of Ukrainian origin. Mecsaua ceHTebpa, No-rebpencKy EAIOAb, MPOCTO
BPECEHD,

ABOALLOTb YHETBEPTOrO AH MECALLO CeHTEDPA
AOPODBAEH EPOCOAMM, CTOAACH pey AODPA.

Mecsaua okToBpIa, NO-TEBPEMNCKY ThILLIPK, NPOCTO
NA3AEPHMK,

ApXa 3 HOMM HA rope CTAHYAQ HA CYLLUM,
APYTiM MOTON HE BYAET, TAK HOM MUCMO TYLLIU.
OkToBpIf 17 AHS.

MecsLa HOEMBPIs, MO-TEBPENCKY MAPIEYCAM, MPOCTO
royA€Hb.

KMAOM CBATO YCTABUA TYT LLAPb €POBOAM,
Mbl O CBOM HE ADOEM, HE BEAMM XX AODPO HOM.
Hoemspia 15 AH4.

: Mecsaua AekaBpia, No-rebpemncKy XALLAEY, NPOCTO
G. Drogobich npocuHeub 1.

B ToM mecsubl Icyc XpUCToC HOPOAMACST HOM,



« A graduate of the Kyiv-Mohyla
Academy,
issued the first stellar map in the
Slavic language in Amsterdam in 1699
c]J%JI] the basics of naval astronomy in

« The prominent Ukrainian-Russian
philosopher, scientist and religious
figure,

, who worked at the Kyiv-Mohyla
Academy in 1705 - 1716 (he was the
rector of this academy in 1711 -1716),
lectured astronomical courses based
on theories of Copernicus and
Galileo. He also developed the
philosophical foundation of the unity
of matter and motion, which was
generalized later on by Mikhail
Lomonosov.

« The prominent Ukrainian philosopher,
scientist and religious figure

Ph. Prokopovych



ASTRONOMY AS THE NATURAL PHILOSOPHY
AT THE KYIV-MOHYLA ACADEMIA

“CKOpPOYEHHS 3MiLLIAHOI MaTeMaTuku” (NiBopyY)
“3agava 3 obumncneHHs 3atemHeHHst Micsua” (npaBopyd)

|. Falkovsky

Kuiscbknin Micauecnos Ha 1799 p. (nisopyd) i 1800 p. (npaBopyy)



ASTRONOMY IN UKRAINE
XIX CENTURY



« Scientific research in astronomy was started in the
XVIlIth century with establishment of

* In 1821 the was founded in
(later on as a department of the Pulkovo Observatory)

* New impetus for development of astronomical research
were connected with the foundation of institutions of the
Russian Academy of Sciences (later on the USSR
Academy of Sciences) and the

(later on the UKrSSR AS, and the NAS of
Ukraine)



MYKOLAIV NAVAL
OBSERVATORY, 1821



KHARKIV ASTRONOMICAL
OBSERVATORY, 1824



KYIV ASTRONOMICAL
OBSERVATORY, 1845



DESA ASTRONOMICAL
OBSERVATORY, 187




ASTRONOMY IN UKRAINE
XX CENTURY



Ukraine is a well-known
astronomical country in Europe



POLTAVA GRAVIMEITRICAL
OBSERVATORY, 1926



MAIN ASTRONOMICAL
OBSERVATORY, 1944



CRIMEAN ASTROPHYSICAL
OBSERVATORY, 1944 (USSR),
1991 (UKRAINE)



o

DIO-ASTRONOMICAL
OBSERVATORY, 1985



TERSKOL ASTRONOMICAL
OBSERVATORY, 1977



STATUS OF ASTRONOMICAL
RESEARCH AND EDUCATION
ACTIVITY



Status of astronomical research institutions before 2014



Status of astronomical research institutions before 2014



Current status of astronomical research institutions

Institutions of the
NASU (National Academy of Sciences of
Ukraine) or
MESU (Ministry of Education and
Science of Ukraine)

Main Astronomical Observatory of the
NASU
www.mao kiev.ua

Space Geodvnamics; Positional Astronomy; Astrophysics:

Solar System Bodies, Sun, Stars; ZEWagalacUa: Astronomy;
High-energy Astrophysics; Ground-based and Space-born
Instrumentation

Institute of Radio Astronomy of the NASU
wiww i kharkovua

Radio Astronomy (all types of celestial bodies) and Radio
Physics; Ground-based Instrumentation

**SRI "Crimean Astrophysical
Observatory” of the Taras Shevchenko
National University of the MESU
WWIW.CT20.Crimea ua

Astrophysics: Solar System Bodies, Sun, Stars, Extragalactic
Astronomy; High-energy Astrophysics; Radio Astronomy (cm-
waves);Ground-based and Space-born Instrumentation

SEI “Astronomical Observatory” of
LI Mechnikoy National University of
Odessa, MESTU
WWWw.astro-observ.odessaua

Positional Astronomy; Astrophysics:
Solar System Bodies, Stars, Galaxy, Extragalactic Astronomy,
Cosmology; Ground-based Instrumentation

Institute of Astronomy
of VN. Karazin National University of
Eharkiy, MESU

wiww.astron kharkovua

Positional Astronomy; Astrophysics:
Solar System Bodies, Sun, Extragalactic Astronomy

Astronomical Observatory of the
Taras Shevchenko National University of
Eyiv, MESU, www.observ.univ kiev.ua

Positional Astronomy; Astrophyvsics: Solar System Bodies,
Sun, Stars, Extragalactic Astronomy; Cosmology; High-energy
Astrophysics;

Astronomical Observatory of Ivan Franko
National Untversity of Lyiv, MESU
astro lnu edu.ua

Positional Astronomy; Astrophysics: Sun, Stars, Extragalactic
Astronomy, high-energy astrophysics; Cosmology:




Current status of astronomical research institutions

Institutions of the
NASU (National Academy of Sciences of
Ukraine) or
MESU (Ministry of Education and
Science of Ukraine)

International Center for Astronomical,
Medical, and Ecological Research of the
NASD

wwwterskol.com

Optical Obzervational Astronomy

SEI “Iiykolaiv Astronomical
Dbzervatory , MESU
www.mao.nikolaev.ua

Positional Astronomy; Ground-bazed Instrumentation

Laboratory of Astrophysics and
Cosmology of Bogohuboy

Institute of Theoretical Physics of MASU
hitp:/bitp kiev.ua'en/department/aep

quantum field theory and its applications to
gravity theory and condensed matter physic

iarti-::le physics,

Laboratory of Phiyzsical Electronics and
Space Eesearch Laboratory

of the [Jzhgorod National University
hitps-/www uzhnu. edu.ua'en/cat/deps-
lab_space

Department of Mathematics. Physics and
Astronomy of the Odessa National
Maritime University, MESU
hitp-/www.onmu.odessa va'nakorablebud
ivhijksf kaf'vishcha ta prikladna-
matematika‘pro-kafedmi-vpm html

Astrophysics: Variable Stars, Interacting Binary Stars;

photometric and polarimetric monitoring;

Astroinformatics: Algortthms and Programes for Advanced
methods for Data Analyzis; modeling of ground-based and

space observations; Catalogs of Results

Department of Astronomy and Space
Phyzics, Taras Shevchenko National
University of Kyiv
hitp://space univ kiev.na'en/

longspheric researches




Current status of astronomical research institutions

Institutions of the
NASU (National Academy of 5Sciences of
Ukraine) or
MESU (Ministry of Education and
Science of Ukraine)

Department of Astrophysics of
Ivan Franko National University of Lyiy . Astrophysics: physics of white dwarfs, interstellar medium,
hitp-//physics o edu ua'en/'department/dca nebular astrophysics, dwarf galaxies; Cosmology.

fedra-astrofizyky

Department of Theoretical Phy=zics and : ) Stellar astrophysics,

Astronomy of LI Mechniboyw National asteroids, comets, meteors and near the dust layer, observation
University of Odessa and study of motion and physics satellites,

hittp:/wwrw.chair astro- Astrometry, Radio astronomy,

observ.odessa va'sciencework php Astronomical instrument.

Department of Astronomy physical conditions at the Moon and Solar System Bodies
of V'N. Kaazin National Ugiversity, of
Rharky

Fadio Astronomy Research Laboratory Interpretation of meteor radar observation data together with
named BL Kashchevey of Kharkiy data about Sclar system small bodies, agtroinformatics (meteor
National University of Radio Rlectronics data bases)

hitp://nure va’branch/nankove-doslidna-
laboratoriva-radioastronomivi-geofizils-
tadistantsiynogo-zonduvannya-im-b-1-
kashheyeva




ASTRONOMY
SCIENTIFIC SCHOOLS
OF UKRAINE

IN XX CENTURY



A number of well-known astronomical achievements is
connected with activities of so-called “scientific schools”,
namely founded by

Alexander Ya. Orlov, Nikolai P. Barabashov,
Grigory A. Shajn, Vladimir P. Tsesevich,

Sergei K. Vsekhsvyatsky, Andrei B. Severny, Semen Ya.
Braude and others.




1926 : Founder and
first director of the

Poltava Gravimetrical
Observatory

1944 : Founder and
first director of the
Main Astronomical
Observatory




* Positional astronomy
*Rotation of the Earth

*Geodesy and gravimetry



-¢

Z.N. Aksentyeva Ye. P. Fedorov



Pyx nontoca 3emni B cuctemi Opnosa



Participants:

Switzerland: Geneva Observatory, Drs. J.Sahlmann,
D.Segransan, D. Queloz, M. Mayor, S. Udry

Ukraine: Main Astronomical Observatory of NASU, Dr. P.
Lazorenko

Spain: CSIC-INTA, Dr. E. Martin



Using FORS2/VLT optical imaging for
high precision astrometry the search
for planets and substellar objects
around ultracool dwarfs is undertaken
to investigate their multiplicity
properties for very low companion
masses.

Astrometric measurements were made
with an accuracy of two tenths of a
milli-arcsecond over two years that
reveal orbital motion of the nearby
L1.5 dwarf DENIS-P J082303.1-
491201 located at 20.77+ 0.08 pc
caused by an unseen companion that
revolves about its host on an eccentric
orbit in 246.4 £1.4 days.
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1939 - 1981
Chair of the
Astronomy
departament of
the Kyiv
University



L.M. Shulman  K.l. Churyumov P.P. Korsun
and others



* Physics and Chemisiry of Comets

*The Origin of the Solar System



PHYSICS OF VARIABLE STARS

1933 — 1937 : Director of
the Astronomical

Observatory in Dushanbe
(Tadzhic Republik)

1944 — 1983 : Director of
the Astronomical
Observatory of the Odesa
University




V.G.Karetnikov |.B.Pustyl'nik N.S.Komarov O.F. Pugach

S.M. Andrievsky  T.V.Mishenina |.L. Andronov V.V.Kovtyukh



 Variable stars of different types

* Chemical and dynamic
evolution of stars and galaxies

The results of researches are published in
journals: AJd, A & A, MNRAS, PASP, HIA,
Astrophysics, KPCB, and others.



1930 — 1971 :
Director of the
Astronomical
Observatory
of the Kharkiv
University




|.K. Koval O.V. Morozhenko |.N. Belskaya  Yu.G. Shkuratov
and others



Ground-based programmes
Solar Systems Bodies & Exoplanets



Observational astrophysics

Solar physics
1944 : Founder and first director 1952 — 1987 : Director of the
of the Crimea Astrophysical Crimea Astrophysical Observatory

Observatory




*Stellar spectroscopy
*Solar activity and oscillations

*Space research



SOLAR PHYSICS

 T.T. Tsap * N.G. Shchukina
* E.A. Gurtovenko * S.M. Osipov
 P.R. Romanchuk * V.G. Lozitsky

* R.l. Kostyk



CoHsa4vHnin Teneckon EpHecTta N'ypToBeHKa




MOHITOPUHI AOBFrOCTPOKOBUX 3MIH COHAYHUX
CNeKTpasibHUX NiHiU Ha Teneckoni I'ypToseHka

OTpUMGaHI pe3ynbTaTu — KNHOY A0 PO3YMIHHS NpUpoAU aKTUBHOCTI CoHUA Ta i
B3AEMO3B 43Ky 3i CTAHOM MiXMNJIGHETHOrO CepefoBULLA Ta eKoCcucTem 3emini.

1 CoHauHuM Teneckon EpHecTa MNypTOBeHKa MO CBOIM CNeKTpanbHi po3ainbHin
3AATHOCTI BXOAUTb A0 TPIMKU HAUNOTYXHILWMX TenecKonis CBiTy.

1Y Bigaini gisvku CoHua po3pobneHi yHiKanbHi TexHonorii 06pobku
CNeKTpanbHUX cnoctepexeHb CoHUS



SUN MAGNETIC FIELD



BugBMB CNOCTEPEXKHI CBIAYEHHS ICHYBAHHSA Y COHAYHMX
CMAAQXAX

EKCTPEMAABHO CUABHUX MATHITHMX MOAIB HAMPY>XXEHICTIO
20-90 kl'c.

OCHOBHMIM APTYMEHT HO KOPUCTb TOKMX MOAIB —
NOSBA AOCTOBIPOTO PO3LLENAEHHS €MICIMHMX MIKIB Y
CMEKTPAABHUX AIHIFX 3 AY>KE MOAAMMM | EMNIPUYHO
BU3HAYEHMMM DAKTOPAMUM AQHAE (B6AM3bKO 0.01) y n'aTK
MOTY>XHMX COHAYHUX CMIAAQXQAX.

Lozitsky V.G.

— CnocrepexeHe PO3LLLENAEHH €MICIMHMX
nikiB

. : B AiHIi Fel 5434.5 A (Qess = - 0.014) y BUHATKOBC
NOTY)KHOMY COHAYHOMY CMAAQXY
28.10.2003

6aAy X17.2 / 4B.

- ‘ OCHOBHI pPe3yAbTATH OMYOAIKOBAHI B
XYpHAAOX Solar Physics, Monthly Not. Royal
. Astron. Society,

Advances in Space Research, Kinem. Phys.
Celest. Bodies 1a iH.




1958 : Founder of the
Radioastronomical
Observatory at Grakove
village near Kharkiv sity

1985 : Founder of the

Radioastronomical
Institute of the NASU



*Radiophysics

*Low frequency radioastronomy



A.V. Men’

0.0. Konovalenko



ASTRONOMY TECHNOLOGICAL
PROGRAMMES

Ukraine possesses of unique
interferometer system URAN
(Fig.2) The distribution of the
radio astronomy means on the
Ukraine territory is following:
Radio telescopes UTR-2, URAN-
1, URAN-4 belong to IRA NASU;

URAN-2 and URAN-3 belong to
Poltava Gravimetric Observatory
of NASU respectively.

Ukrainian instruments are actively
using in the international
collaboration with France, Austria,
Germany, the Netherlands, India,
Japan, Russia, Belgium, Great
Britain. Ukrainian radio
astronomers are involving
officially in the international radio
astronomy Projects for various
topics (The Sun, space weather,
Saturn, interplanetary medium,
interstellar medium, pulsars,
active stars, exoplanets, etc.).



Three types of astronomy programs could be
considered:

-of international level
-of national level
-of Institutional level

There are the space-based and grand-based
programs.



GROUND-BASED ASTRONOMICAL
PROGRAMMES



 Positional Astronomy

 Solar Physics

 Solar System Bodies & Exoplanets

* Physics of Stars and Galaxies

- Extragalactic Astronomy

« e-Asironomy, GRID & Data Network



GROUND-BASED PROGRAMMES
POSITIONAL ASTRONOMY

Participants:
« USA: NASA Goddard Space Flight Center

« Ukraine: Main Astronomical Observatory NASU, Dr. Ya. Yatskiv;
Crimean Astrophysical Observatory MESU, Dr. A. Volvach

« and others



VLBI is a geometric technique:
it measures the time difference
between the arrival at two
Earth-based antennas of a radio
wavefront emitted by a distant
quasar. Using large numbers of
time difference measurements
from many quasars observed
with a global network of
antennas, VLBI determines

the

defined by the quasars and
simultaneously the precise
positions of the antennas.



Ground-based programmes

Positional Astronomy
International Celestial Reference Frame

IVS Nerwork



General characteristics of CRF solutions

Mame of Mumber of Software Analysis
catalogue SOUrces center
aus007a 1564 1516 OCCAME.2 A
bkg001a 2019 2978 CALC 10.00, SOLVE rev. 2007.10.31 BK.G
gsfO07D 3414 3378 CALC 10.00M10.01, SOLVE rev. 2008.12.05 GSFC
iaal0ac 2961 2918 QUASAR | A4
maol0&a 36585 3512 SteelBreeze MAD
opal08b 3244 3214 CALC 10.00, SOLVE rev. 2008.12.05 OP
usn010b 3414 3380 CALC 10.00, SOLVE rev. 2007.11.08 LISMNO
maoC08a 3572 3577 Combined MADC







GROUND-BASED PROGRAMMES
POSITIONAL ASTRONOMY

Participants:
Germany: Astronomisches Rechen-Institut, Zentrum fur Astronomie der

Universitet Heidelberg, Dr. S. Roeser, Dr. E. Schilbach;
Leibniz-Institut fur Astrophysik Potsdam, Dr. R.-D. Scholz

Russia: Institute of Astronomy of RAS, Prof. A.E. Piskunov
Ukraine: Main Astronomical Observatory of NASU, Dr. N.V.
Kharchenko



« Up to now the largest input list of 3784 targets from the literature was
compiled and confirmed that 3006 are real objects: stellar
associations, open and globular clusters. For each confirmed object
we determined the exact position of the cluster centre, the apparent
size, ?rosper motion, distance, color excess, tidal radius and age. For
about 1500 clusters, these basic astrophysical parameters have been
determined for the first time.

Based on uniformly determined cluster parameters (kinematics, age
distance, tidal radius, mass, luminosity ~function, metallicity), we will
derive the cluster dispersal rate and explore what governs it, along with
the star formation history of the Galaxy as traced by clusters.






GROUND-BASED PROGRAMMES
POSITIONAL ASTRONOMY

Participants:

Switzerland: Geneva Observatory, Drs. J.Sahlmann,
D.Segransan,

D. Queloz, M. Mayor, S. Udry

Ukraine: Main Astronomical Observatory of NASU, Dr. P.
Lazorenko

Spain: CSIC-INTA, Dr. E. Martin



Using FORS2/VLT optical imaging for
high precision astrometry the search
for planets and substellar objects
around ultracool dwarfs is undertaken
to investigate their multiplicity
properties for very low companion
masses.

Astrometric measurements were made
with an accuracy of two tenths of a
milli-arcsecond over two years that
reveal orbital motion of the nearby L1.5
dwarf DENIS-P J082303.1-491201
located at 20.77* 0.08 pc caused by
an unseen companion that revolves
about its host on an eccentric orbit in
246.4 1.4 days.
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GROUND-BASED PROGRAMMES
SOLAR PHYSICS

Participant's:
Spain: Instituto de Astrofisica de Canarias, Drs. H. Socas Navarro,
J. Trujillo Bueno et al.; CAB, Dr. J. Cernicharo
Ukraine: Main Astronomical Observatory of NASU, Dr. N.G. Shchukina
Switzerland: Istituto Solari Ricerche, Drs. M. Bianda, R. Ramelli
USA: NCAR, Drs. R. Casini, R. Centeno, B.W. Lites; NSO, Dr. H. Uitenbroek;
Univ. Kentucky, Dr. M. Elitzur; Univ. Alabama, Dr. K. Kobayashi
Sweden: Univ. Stockholm, Dr. J. de la Cruz
Italy: Univ. Florencia, Dr. E. Landi Degl'Innocenti
France: THEMIS, Dr. A. Lopez Ariste
Japan: NAQOJ, Dr. S. Tsuneta



GROUND-BASED PROGRAMMES
SOLAR PHYSICS

The longitudinal Zeeman effect and the Hanle
diagnostics were used to find small-scale magnetics
fields in the quiet solar photosphere

The results of Hanle diagnostics indicated that the bulk
of the quiet solar photosphere is significantly
magnetized, due to the ubiquitous presence of an

unresolved magnetic field with an average strength
<B>= 130 G.



GROUND-BASED PROGRAMMES
SOLAR PHYSICS

Spain: Instituto de Astrofisica de Canarias, Drs. E.V. Khomenko, M. Collados
era, N. Vitas et al.; IAA, drs. L.R. Bellot Rubio, J.C. del Toro Iniesta

Ukraine: Main Astronomical Observatory of NASU, Drs. N.G. Shchuking, R.l. Kostik
USA: Stanford University, Dr. A. Sainz; Sac Peak, Dr. C. Beck
Germany: Kiepenheuer Institut fur Sonnenphysik, Drs. W. Schmidt,
D. Soltau, Th. Berkefeld, R. Rezaei; MPI fUr Sonnesystemforschung,
Drs. S.K. Solanki, A. Gandorfer; Potsdam IA, C. Kuckein
Avustralia: Univ. Melbourne, Dr. P. Cally
Italy: Univ. Tor Vergata, Dr. M. Stangalini



The observations at the German Vacuum Tower Telescope (Observatorio
del Teide, Tenerife, Spain) using two different instruments: the Triple Etalon
SOlar Spectrometer (TESOS) were made to measure velocity and intensity
variations along the photosphere in the Ba Il 4554 A line; and,
simultaneously, the Tenerife Infrared Polarimeter (TIP-ll) to the measure
Stokes parameters and the magnetic field strength at the lower
photosphere in the Fe | 1.56 um lines. The convective velocities of granules
in the facular area decrease with magnetic field while the convective
velocities of intergranular lanes increase with the field strength. The strong
magnetic field of the facular area seems to stabilize the convection and
to promote more effective energy transfer in the upper layers of the solar

atmosphere, since the convective elements reach greater heighfs.

The panels from left to right are:
Ba Il 4554E continuum intensity
in units of its spatially averaged
value; mask applied to locate
granules and intergranular
lanes; Ba |l 4554E line center
intensity in units of its spatially
averaged value;magnetic field
strength in units from

the inversion of Fe | IR lines.
Contours mark the location

of granular areas with the
magnetic field above 1.2 kG.



GROUND-BASED PROGRAMMES



GROUND-BASED PROGRAMMES



PROGRAM OF PHOTOMETRIC OBSERVATIONS OF NEAR-
EARTHAND SMALL MAIN-BELT ASTEROIDS
IN INSITUTE OF ASTRONOMY OF KARAZIN KHARKIV
NATIONAL UNIVERSITY

Searching for binary asfercids and deferminung paramefers of the binary sp=sfams: in
cooperaiion with Crech astronomers from Ondrejowy Astronomical Obsenvatory, CGoech
Academy of Sciences. More then 20 binary asteroids have been defecied andfor invesiigaied.
Detection of Yarkowsk)y-0'Kesffe-Radnevsh-Paddack effect (YORF effect) for an asteroid as
a resuli of photfomeine obsenvabions: In cooperaiion with Crech astronomers from Instifuie of
Astronomy of Chardes  Universiyin Pragus. Three of fowr asteroids with defecied fo dafe
YORP effect have been discoversd (Apolln, Geographos, Eger).

In Ukraine the coordinated photometric obsery ations in frame of the program have besn canmed
out with the Tl-cm telescope at Kharkiv Observatony, the 1-m telescope at Simez Obsarvatony,
and the TO-ocm telescope at Lisnylkoy Observatony Additional obsery ations hawe besn made in
cooperation with Absstemani Observatony (Geongia) on the T0-cm and 1.25-m telescopes, with
Maidanak Observatony (Uzbekistan) on the 80-cm and 1.5-m telescopes, with Rozhen
Obsarvatony on the Z-m telescope. All of these telescopes have been eguipped with modern

e - —
CCO-camerss.




Ground-based programmes
Solar Systems Bodies & Exoplanets






GROUND-BASED PROGRAMMES
PHYSICS OF STARS

Participants:
United Kingdom: University of Hertfordshire;
University of Cambridge
Spain: Instituto de Astrofisica de Canarias;
Instituto Nacional de Tecnica Aeroespacial

Germany: Max-Planck-Gesellschaft zur Foerderung der
Wissenschaften

Ukraine: Main Astronomical Observatory of NASU, Dir.
Ya.V. Pavlenko



GROUND-BASED PROGRAMMES
PHYSICS OF STARS

- To carry out observational programmes to place
constraints on transiting systems, using

measurements of the primary and secondary eclipses.

- To develop a theory observational fechniques to study the
Rroper’nes of cool stars and cool star systems, and study

ow these properties relate to the presence (or not) of
orbiting extra-solar planets.

. to develop cool star
atmospheric models.; to measure spec’rroscoplé{ of cool star
hosts over a broad/useful spectral range.; to fFit cool star
properties with models, and assess the implications for
orbiting planets.



GROUND-BASED PROGRAMMES
PHYSICS OF STARS

The effective temperature and metallicity
of the CM Draconis binary components
were determined. CM Dra is the
benchmark object for the theory of cool
dwarfs formation and evolution. It is
double-lined eclipsing binary system
which consists of two M dwarfs. In our
analysis we used 29 echelle spectra from
the archive of the 4.2-m William Herschel
Telescope. The spectra were obtained at
high-resolution spectrograph (UES) in
different phases. We fitted our calculated
synthetic spectra of the CM Dra system
as a whole to the observed spectra at all
phases. The effective temperature
Tef=3220 +/- 55~K and metallicity
[M/H]=-0.47 /-0.25 were obtained for both
components of CM Dra from analysis of
the best fit parameters for the spectral
regions containing strong enough atomic
absorption lines, i.e. Nal 8185 A, Nal
8197 A, Rbl 7818 A and Fel 8077 A.



The analysis of WTS-1b and WTS-2b, namely two first extrasolar planets found by the
WFCAM Transit Survey from observations at the 3.8-m United Kingdom Infrared
Telescope (UKIRT) in 2007 August, was carried out. Planets were discovered by analysis
of light curves comprising almost 1200 epochs with a photometric precision of better than
1% to J~16 were constructed for 60 000 stars and searched for periodic transit signals.
For one of the most promising transiting candidates, high-resolution spectra taken at the
Hobby-Eberly Telescope (HET) allowed us to estimate the spectroscopic parameters of the
host star, a late-F main-sequence dwarf (V = 16.13) with possibly slightly subsolar
metallicity, and measure its radial velocity variations. The combined analysis of the light
curves and spectroscopic data resulted in an orbital period of the substellar companion of
3.35 d, a planetary mass of 4.01 £ 0.35 MJ and a planetary radius of 1.49-0.18+0.16 RJ.
WTS-1b has one of the largest radius anomalies among the known hot Jupiters in the
mass range 3-5 MJ. The high irradiation from the host star ranks the planet in the pM
class. Based on observations collected at the 3.8-m United Kingdom Infrared Telescope
(Hawaii, USA), the Hobby-Eberly Telescope (Texas, USA), the 2.5-m Isaac Newton
Telescope (La Palma, Spain), the William Herschel Telescope (La Palma, Spain), the
German-Spanish Astronomical Centre (Calar Alto, Spain), the Kitt Peak National
Observatory (Arizona, USA) and the Hertfordshire's Bayfordbury Observatory.



Participants:
Latvia: Latvijas Universitate
Poland: Nicolaus Copernicus Astronomical Centre of the Polish AS
Ukraine: Main Astronomical Observatory of NASU
China: Yunnan Astronomical Observatory of Chinese AS
United States: The Lutheran University Assoc., Inc.
Russia: Institute of Astronomy of the RAS



GROUND-BASED PROGRAMMES

Objectives for MAO NASU

1. Observation of cool R CrB stars at 2.6 m
Crimean and 2.0 m Terskol telescopes, data
reduction and interpretation.

2. Self-consistent analysis of spectra of R CrB
stars using computed model atmospheres,
taking account of molecular and atomic
opacities. Model atmospheres will be
computed for the abundances obtained by
our analysis. Fits fo the low-resolution spectra
will be used to determine the basic

arameters. Process of abundance and

asic parameters determinations will be
repeated iteratively till the convergence of
the model.

3. Fits of computed spectra to the observed
fluxes in the optical and infrared spectral
regions. Determination of the temporal
changes of the main physical parameters.

4. Evolutionary changes of abundances in
atmospheres of R CrB stars. Validation of
existing theories of evolution of R CrB stars;
are they genuine post-AGB stars or binary
mergers.

PHYSICS OF STARS



GROUND-BASED PROGRAMMES
PHYSICS OF STARS



GROUND-BASED PROGRAMMES
PHYSICS OF STARS

Participants:
Ukraine: Main Astronomical Observatory of NASU,
Dr. B. Zhilyaev, O. Svyatogorov, I. Verlyuk

Russia, Ukraine: International Centre for Astronomical, Medical and
Ecological

Research, peak Terskol, Kabardino-Balkariq,

Dr. A. Sergeev, M. Andreev
Ukraine: Crimean Astrophysical Observatory of MESU, M. Lovkaya
Bulgaria: Institute of Astronomy and Rozhen NAO; Space Research Institute

of Bulgarian AS; Institute of Mathematics and Informatics,

Dr. S. Antov, R. Konstantinova-Antova, R. Bogdanovski
Greece: University of Thessaloniki

S. Avgoloupis, J. Seiradakis, M. Contadakis



GROUND-BASED PROGRAMMES
PHYSICS OF STARS

The Synchronous Network of distant Telescopes (SNT) represents an
innovative approach in observational astrophysics. All the telescopes of
the Network are equipped with standardized photometric systems (based
on photomultipliers). The unified timing systems (based on GPS-receivers)
synchronize all the apertures to UTC with an accuracy of 1 microsecond

and better. The essential parts of the SNT are the original software for
operating and data processing.

Described international Network successfully
works for more then 10 years.

The obtained unique observational data
made it possible to discover new

fine-scale features and flare-triggered
phenomena in flaring red dwarfs.



Transient processes in stars

The SNT allows us

to discover brightness
oscillations during
flares of stars. These
oscillations allows

to diagnose plasma
of stellar coronae.
Oscillations in flares
are caused by
magneto-acoustic
waves in coronal
loops of stars. Such a
flare oscillation
provides an excellent
opportunity fo obtain
coronal properties
like the size of a flare
loop or the local

magnetic field strength.

GROUND-BASED PROGRAMMES
PHYSICS OF STARS

Fast colorimetry of the flare star

allowed estimating the temperature at
maximum brightness and its size



GROUND-BASED PROGRAMMES



Photometry of the cataclysmic variables in the Crimean astrophysical
observatory in 1975 — 2012 years with 38-cm, 50-cm, 1.25-m and
in the primary focus of the 2.6-m 5hajn mirror telescope.

The most significant results:

Discovery of the non-linear spin-orbita nchronization inthe a hronous polar
! 0 Cyg, finding of the observational dences ofthe complex magneticfield
structure in the asynchronous polar BY Cam; finding of a strong dependence of
Its accretion geometry on the magneticfield aorientation;

Ciscovery of the 2006 outburstin the dwarfnova EZ Lyn, its identification,
discovery of the 12 6-min nonradial pulsations ofthe accreting white dwarf
andtheir evolution, discovery of the brown dwarf counterpartinthis binary;
Ciscovery of the nodal precession of accretion diskin the dwarf nova MM Dira

Discovery of the optical counterpartio the black hole in the X-ra

SDSS JOB04 2006-2011
2006 2010 \

Appearance and disappearance of 12.6-min pulsation

Unstable

S0t SN0 SAN  Bd00 S4EN  SBOD  SR000 BEEM  6RO0  BES00
JO 24 DO00D + ...

The light curve of cataclysmicwvariable EZ Lyn
Intervals of the first tion of the nonradial
non-stable their behavior are marked.



SCOPES project No. 1Z7370-152485 2014-2017.
Departement Physik, Universitat Basel
(F. K.Thielemann);
Observatoire de Geneve, Université de Geneve
(C. Charbonnel);
Astronomical Observatory, Odesa National University,
Odesa (T.V. Mishenina).

Observations were made at 1.93 m telescope of the

The run of [Sr/Fe] with [Fe/H] in the Galaxy observatory OHP (France)



“Galactic evolution of the chemical elements”

Department of Astronomy, Case Western Reserve University,
Cleveland, (R.E.Luck); University of Washington (G.Wallerstein);
University of Hawai'i (R.P.Martin);
Instituto de Astronomia, GeofHsica e Cikncias Atmosfiricas,
Universidade de Sro Paulo, (J. R. D. Lnpine, et. all);
GEPI, Observatoire de Paris (M. Spite, M., F. Spite F., et. all);
Universitn Cpte d’Azur (V. Hill);
Astronomical Observatory, Odesa National University
(S.M.Andrievsky, et. all).

35 30 -25 20 15 -10 -05 0.0
[Fe/H]

[Cu/Fe] vs. [Fe/H]..




“Milky Way metallicity gradient from Classical Cepheids.
Chemical evolution of Galaxy”

G.Wallerstein, R.E.Luck, P. Martin
M. Spite M., F. Spite F., P. Bonifacio, P. Francois.
B.Lemasle
G.Bono
A. Knyazev

Astronomical Observatory, Odesa National University,
Odesa (S.M.Andrievsky, V.V.Kovtyukh)



GROUND-BASED PROGRAMMES



Ground-based programmes

International collaboration of Odesa Astronomical Observatory
with

A.l.Zhuk (Odessa)

Main topics:
Large scale structures of the Universe, gravitational

Interaction in the Universe, dark matter and dark energy,
alternative gravitational theories

The results of researches are published in journals: PhLB,
EPJC, PhRvD, IUMPh, PDU, and others.



GROUND-BASED PROGRAMMES

High performance, massively parallel, direct
N-body simulations of galaxy center with
black holes on GPU clusters across Europe.

MAO, Kiev, Ukraine:
Peter Berczik, Alexander Veles, Igor Zinchenko...

ARI, Heidelberg, Germany:
Rainer Spurzem, Andreas Just, Eva Grebel
+ more PhD students & postdocs under new SFB 881.

+ strong collaboration with NAOC, Beijing, China.




Ground-based programmes
e-Astronomy, GRID & Data Network



NASU APPLIED ASTRONOMY & SPACE SCIENCE
PROGRAMMES

Objectives of GEO-AN:

1. Arranging for studies and model development on:
a) Sun’s invariability on various time scales;

b) Interplanetary space processes;

c) Earth’s magnetosphere and ionosphere;

d) Atmosphere-ocean interaction;

e) Sold Earth’s phenomena, including seismicity and
geodynamics.

2. Creqting data aguisition and data support systems in field of
geosciences.

3. Assessing implementation of the GMES and GEQOSS action plans
in Ukraine.



NASU APPLIED ASTRONOMY & SPACE SCIENCE
PROGRAMMES



NASU APPLIED ASTRONOMY & SPACE SCIENCE

Earth Watch.

Confinuous observation and monitoring of
the Earth’s land, atmosphere, ocean and
ice caps for: Study such phenomena as El
Nino, ozone *hole”, greenhouse effect, etc.;

Study of the interactions between the cloud,

radioactive and aerosol processes that play
a role in climate regulation; others related to
Space Environment Domains.

PROGRAMS



NASU APPLIED ASTRONOMY & SPACE SCIENCE
PROGRAMMES



NASU APPLIED ASTRONOMY & SPACE
SCIENCE PROGRAMS












OBSERVATIONAL SERVICES
(ASTRONOMY & RELATED
SCIENCES)

Participants: more than 100 observational

services (20 in Ukraine)

Objectives: Definition and realization of coordinate
systems and frames; determination of the Earth Rotation

Parameters; study of global geodynamics



OBSERVATIONAL
SERVICES

(ASTRONOMY & RELATED
SCIENCES)



OBSERVATIONAL SERVICES
(ASTRONOMY & RELATED
SCIENCES)



OBSERVATIONAL SERVICES
(ASTRONOMY & RELATED
SCIENCES)

Name of station: Simeiz (Crimea) VLBI station
[ERS DOME NUMBER : 123375008
EQUIPMENT: Radiotelescope RT-22
Aark-5A and Mark-5B+
recording systems

[ r 2 ™ )
H-maser for time and frequency



Observational Services
(Astronomy & related Sciences)

(Black Sea area to west of Yalta city)



UMOS Members

Kiev Main Astronomical Observatory

Nikolav Rl "Nikolaev Astronomical Observatory'
Odessa  Astronomical Observatory of
Odessa National University

Lviv Astronomical Observatory of
Lviv National University

Uzhgorod Space Research Laboratory of
Uzhgorod National University

Alchevsk State interuniversity center of
satellites laser ranging observations "Orion"

Evpatoria National Space Center

Dunaevcy Center of the Special Information Receiving and
Processing and the Navigation Field Control







UMOS (Ukrainian network of optical stations)



UMOS Angular observations

Observed object types:

e Low Earth orbit (LEO) satellites down to mini satellite size
e |LEO space micro satellites and debris = 0.1 m size

* Geostationary Earth orbit (GEO) space debris =2 1 m size

¢ Middle Earth orbit satellites (MEO) = 2 m size

¢ High Elliptical orbit satellites

Goals:

il i UMOS Photometry observations
¢ Orbit calculation:

— maintaining of own orbit catalogue Most observed objects:

— calculation of close approaches distances *» Topex, Envisat, Jason, EgyptSat, Sich-2, Midas

Goals:

¢ Determination of tumbling periods :
— stabilization
— secularvariations

e Comparing of observed light curve with modeled one:
— orientation
— structural health

e Classification of light curves:

— shape type (sphere, cube, plane ...)




ASTRONOMY TECHNOLOGICAL
PROGRAMMES

Objective: in order to remain at the proper place of world
astronomy, Ukraine must ensure new technological developments
for providing the necessary platforms for new instruments and
facilities.

Ukraine is leading country in field of
decametric radioastronomy thanks to
activity by Prof. S.Ya. Braude and his
followers. Ukraine possesses of world
largest decameter wavelength
(frequencies are 8-32 MHz)

radio telescope UTR-2



ASTRONOMY TECHNOLOGICAL
PROGRAMMES

Ukraine possesses of unique
interferometer system URAN
(Fig.2) The distribution of the
radio astronomy means on the
Ukraine territory is following:
Radio telescopes UTR-2, URAN-
1, URAN-4 belong to IRA NASU;

URAN-2 and URAN-3 belong to
Poltava Gravimetric
Observatory of NASU
respectively.

Ukrainian instruments are
actively using in the
international collaboration
with France, Austria, Germany,
the Netherlands, India, Japan,
Russia, Belgium, Great Britain.
Ukrainian radio astronomers
are involving officially in the
international radio astronomy
Projects for various topics (The
Sun, space weather, Saturn,
interplanetary medium,
interstellar medium, pulsars,
active stars, exoplanets, etc.).



Many priority astrophysical
results and discoveries
were obtained by the
implementation of these
instruments due to the
best sensitivity; spatial,
frequency and temporal
resolufion; dynamic range;
informatively; and
efficiency. One result
connected with the high
sensitive dynamic range
and interference immune
observations of the
interplanetary ionosphere
scintillations (in the frame
of the space weather
problems) by using UTR-2 is
presented on Fig.3a (see
also another results in this
slide).



» The European radio community is actively testing the new technology for
decameter radio interferometer LOFAR. Therefore, Special Program of NASU
for the deep modernization and upgrade of the world largest UTR-2 radio
telescope is adopted. It includes, in part, the development and installation
of the new generation high dynamic range super multichannel digital
spectrum analyzes.

« Furthermore it is very important

the creation of new generation low frequency
additional radio telescope on the UTR-2
observatory, it is GURT (Giant Ukrainian Radio
Telescope). This new radio telescope has
broader band (10-80 MHz), high sensitivity,
dynamic range and efficiency.

» This activity is supporting by the
international PICS Project (Ukraine-France)

“Development of low frequency radio astronomy with ultra-high sensifivity
and resolution”. Ukrainian radio astronomers give strong confribution to the
creation of the low-frequency LSS %LOFAR Super Station) radio telescope in
.Fronkc]:el and to the development of the world low-frequency radio astronomy
in whole.



TELESCOPES OF THE RESEARCH INSTITUTE
“ASTRONOMICAL OBSERVATORY”
OF ODESSA NATIONAL UNIVERSITY

Telescope with a mirror diameter 1 m. Installed in
Slovakia. Jointly operated by Astronomical
Observatory of Odessa National University
(Ukraine) and Vihorlat Astronomical Observatory
(Slovakia). Vihorlat Observatory is a new one. It is
situated at the Kolonice Sedlo in the north-east of
Slovakia. Observatory coordinates: latitude = 48°
57' N, longitude = 22° 16' E. Altitude is 465 m
above sea level.

Telescope characteristics: Argunov — Faschevskyi
optical system, focal length is 9 m. The Cassegrain
focus of the telescope is equipped with the high-
speed two-star photometer, which was constructed in
Astronomical Observatory of Odessa National
University.

The main observational programs are focused on the
study of eclipsing binaries, cataclysmic and symbiotic
stars, stars of RR Lyr and BY Dra types.



A new automatic telescope, a 800-millimeter main
mirror catadioptric anastigmatic aplanat, is
mounted at Mayaki station in suburb of Odesa. It

is equipped with a focal corrector and a
professional CCD camera.

Telescope is used for observations of
geostationary objects, comets, and asteroids.



SPACE-BASED ASTRONOMICAL
PROGRAMMES



Solar Physics: CORONAS-I, CORONAS-F, CORONAS-Foton,
Space Physics: INTERBALL, ISS
Radioastronomy: RadioAstron

Solar System Body Physics: ExoMars, GAIA, UNO

Space Physics: IONOSAT-Micro (2019); IONOSAT (2021), Aerosol-
UA (2022)

Astrophysics: BRAUDE-M (?)






« RT-70 radio telescope (Evpatoria, Ukraine, National Space Center of
SSAU) as the ground segment of this mission was prepared and
upgraded by Institute of Radio Astronomy NASU for this mission
since 2011. The interferometric responses were detected for many
radio sources, base-lines, and frequency ranges.



Space-based programmes:
RadioAstron



SPACE-BASED PROGRAMMES:
HUBBLE TELESCOPE'S PROJECTS



3a AonNoMororo npunaay
DINON
nposeaeHi KOCMIYHI
crnocTepexeHHs rnobanbHUX
KONUBAHb acKpasocTi CoHUS B
N'aTU AOBXUHAX XBUJb HA
opbiTanbHUX CTAHLIiAX

KOPOHAC-T & KOPOHAC-®

CORONAS-T: 16.03.1994 - 07.05.1994
CORONAS-F: 31.07.2001 - 04.12.2005



Bneplwe BuasneHi aHomanii 5-XBUNUHHUX KONUBAHb ACKPABOCTI Ta
weuakocTi. IpasitauiviHi moan konueaHb COHUS He 3HauAeHi.

TTosepxHs COHLS KONUBAETLCA 3 Pi3HUMU Nepioaammn. HaMnoTyXHilli KONUBAHHS
(aKyCTUUYHI) BiA6YBArOTLCA 3 Nepiodom & 5 XBUNUH.

Amnnityaa ackpasocti - 10-° ackpaBocTi LueHTpy Aucka CoHus.



« Spectacular astronomic results have been obtained in
Europe through a large range of space missions (e.g.
Cassini, XMM, Cluster, Mars-Express, SOHO, Kepler, Venus-
Express, Hershel, Planck).

Ukraine didn’t participated in these mission. Some teams
of the Ukrainian astronomers access data collected by
these space missions.

» A relevant Ukrainian participation has been in Russian-—
led space missions up to 2014 (e.g.ISS, FOBOS,
RadioAstron).

* |t is specially important, given the current world space
activity, to prepare national astronomical space projects
(e.g. UkrSelena and BRAUDE-M)



UKRAINIAN
ASTRONOMICAL
ASSOCIATION



STATUS OF THE UKRAINIAN

ASTRONOMICAL SOCIETY (UAA)
» UAA was founded in 1991 and since this year the UAA

coordinates the astronomical activity in Ukraine.

« The UAA consists of 15 Institutional Members & dozens
of Individual Members.

 The UAA is served as the National Committee of
astronomers in Ukraine. There are more than 1500
persons in Ukraine involved in astronomical researches.



Links with Government:

Expert’s opinion on Projects of
the National Academy of Sciences of Ukraine
the Ministry of Industrial Policy
the Ministry for Education and Science

Interbranch scientific & engineering technology Projects

Publicly funded observatory:

Ahdrushivka observatory



The most important national universities
which have astronomy and space related faculties:

Shevchenko National University of Kyiv

V.N. Karazin National University of Kharkiv

l.I. Mechnikov National University of Odesa

Ivan Franko National University of L'viv

National Technical University “Kyiv Polytechnical Institute”
National University of Dnipropetrovsk

V.I. Vernadsky Taurian National University in Simferopol
National University of Uzhgorod

Zhukovsky National Aerospace University in Kharkiv

80% of the entering students finish their education in 5 years
50% of students, who finished their education, continue to work in astronomy
30% of holders of a Specialist’s diploma or Master’s Degree defend

a Candidate Thesis within 3 - 7 years after they graduate



From 2016 the MES of Ukraine has merged the specialties
of physics and astronomy info common one -104
"Physics and Astronomy".



HIGH SCHOOL

Universities The number of graduates by years
2016 2017 2018
12b + 5m 12b + 10m 14b + Im
8b 9b + 2m 8b + 7m
M 1b + 2m 1b + 1m

3M 7M 5m

20b + Im 22b + 21m 23b + 22m

v B KHY ocBiTHs1 nporpama «AcTpoHOMisi» [003BONSIE HabupaTty CTydeHTiB B bakanaBpaTypy OKPEMO Bi
OCBITHLOI Nporpamu «®disvkay. JliueHsinHuA obcar niarotoBku Bakanaepis 3a Wik nporpamoto — 25 ocib.
MOH wwopoky Buginse 8 — 12 60LKeTHUX MICLb, LLO KOPENHOE 3 KINbKICTIO 3asB abiTypieHTiB B nonepesHin
pik, NnepeBaxHo 3asB 3 1-M npioputeTom. 3a npasunamu MOH KinbkicTb BODKETHUX MiCLb B MaricTpaTypi
cknapae 50% Big Bunycky HGakanaepie NOTOYHOrO POKy. Bci, XTO He BTpanuTb Ha OOIKET, MOXYTb ITU Ha
KOHTPaKT (6nn3bko 32 TwC.rpH 3a pik). OcTaHHi [eKinbka PoKiB 3'siBUNack HOBA TEHAEHLUS — BMi3[ Ha
MaricTepcbKi nporpamu 3a KOPAOH, paHille Txanu nepeBaxHo B acnipaHTypy.

v' B OHY He odopmneHo BCTyn Ha cneuianbHicTb 104 3a OKPEMMMW HaBYamNbHUMM MNraHaMu, TOMY
CTYAEHTM NPOTATOM HaBYaHHS MOXYTb 06upaTtit ianky abo acTPOHOMILO.

v Y 2016 Ta 2017 pokax Ha disnuHmin dakynbteT JIHY 3gincHioBaBcs Habip Ha cneuianbHicTb 104 6e3
noginy Ha cneuianisauil. 3 2018 p. cTyoeHTM mMoxyTb obpaTu cneuianisayito "TeopeTuyHa (hisnka Ta
actpodpisnka”. OYiKyeTbCs, LU0 AK MiHIMYM NMOMOBWHA 3 HUX OyAYTb OPIEHTOBAHI HA aCTPOHOMIIO.



SOME PROBLEMS OF HIGH
SCHOOL

« There is slow degreasing of the number of student in
astronomy from 75 (in 2002) to about 50 (at present).

- One of the problem is passing the Externadl
independent testing (EIT) for physics resulted from low
level of teaching the physics in school.

« MES of Ukraine has established a limit of the number
of student for special groups (not less then 10). In
case of astronomy it is not appropriate. Adequate
numberis 3 - 5.

« Astronomical textbook and teaching facilitate have
to be approved.



SECONDARY SCHOOL



NMPOBAEMU CEPEAHBLOI LLKOAWU

QLLkoAm, 3a BuHATKOM 40-50 oi3.-MAT. AILEIB MO BCiM  YKpPAiHi,
BUMYCKAIOTb YYHIB, 4Ki HE 3AQATHI OCUMAMTM YHIBEPCUTETChKI KYpCH
QI3nKM | MATEMATMKMU. B CYCMIABCTBI CTBOPEHA CTIMKA BIAPA3A AO
HAYKM B3ArAAl | TOYHMX HAYK 30KPEMA. 3MEHLLEHHS TMOTOKY
AOITYpPIEHTIB MPM3BOAMTE AO QABTOMATUMYHOTO 3MEHLLEHHS KIAbKOCTI
CTABOK BMKAQAQMIB B YHIBEOCUTETAX.

0B LWKOAGX NPALOOTh, 30 HEBEAMKOK KIABKICTIO BMHATKIB, BYOPALLHI
TPIEYHMKM, KPALL  BUMYCKHMKM  LLKIA HE MAYTb B TMEAQATONYHI
YHIBEPCUTETM BXE BMNPOAOBX OiAbLLe 30 pOkiB. BuymTeAl CaMi AyXKe
NPOUDAM3HO 3HAIOTb MATEPIAA, KUK BUKAQAQIOTb. BIABLUICTb BYMTEAIB
AI3MKM HE 3AATHI PO3B'A3YBATM CTAOHAQPTHI 30AQ41 3 ADI3MKM.



MPOBAEMU CEPEAHbLOI LUKOAU

Y nepeaAiky creLiaAizaLin

CrneuiaAbHOCTI 014
'CepeaHs OCBITA"
(MIATOTOBKA  BYMTEAIB  AAS
LLIKIA) BIACYTHS
ACTPOHOMIS. 3Q 1}
BIACYTHOCTI Yy HO3BI

cneuiaaizauil 014.08 3BO
MQIOTb  MOBHE  MPABO
ITHOPYBATM QACTPOHOMIYHI
KYPCHU TA CRNeukypcHu, a
TOMY Oarato MambyTHIX
BUMTEAIB PI3MKM  MPOCTO
He 3HATUMYTb
ACTPOHOMIIO.




Publications

Information Bulletin of the Ukrainian Astronomical Assofiation
Astronomical Calendar (annual)

Odesa Astronomical Calendar (annual)

Scoolar Astronomical Calendar (annual)

Textbooks of astronomy for students:

Celestial Mechanics, Physics of Planetary atmospheres, Solar
physics,

Magazines: Svitoglyad ("World view"), Vselennaya, Prostranstvo,
Vremya (“Universe .Space. Time.")

Books on History of Astronomy



Science funding is worse

Beginning in 1991, the total expenditure (budgetary and off-budgetary) for research and development (R&D) has
been reduced by factor of 4 (750 000 000 USD in 2004). The gross expenditure on R&D as a percentage of GDP
also has been reduced by a factor of two. The total budgetary expenditure on science and technology (S&T) in
1991 - 2002 in relative terms of purchasing-power parity has also deteriorated by one-half to 2 030 000 USD in
2002 (Yatskiv 2004).

Science in Ukraine, including astronomical research, is now facing a difficult time due to economic limitations of
the nation and the need for upgrading the existing scientific infrastructure.
The key problems are both the low GDP activities and the fact that even the low budgetary expenditures on

science and technology have not been effectively spent.
In 2005 the adopted budget is 20 400 000 000 USD with 5% devoted to R&D.

Prestige

The need to raise the prestige of the scientific profession irrespective of the low salaries for young scientists and
engineers.

Secondary astronomical education

How to increase the number of new textbooks ?
How to organize regular training of astronomy teachers ?






