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«B Oodecce ecmv kaxou-mo ghepmenm sncuznu. Ilommio,
— pacckasvigan I ywiko, — nocie KaKkoeo-mo u3 mopoice-
cmeennvlx npuemog 6 Kpemne nodowen ko mmne Kopa
Jobposonvckuti u eosopum: «Banewmun Ilemposuu, no
NAcnopmy mvl — MOCK8UYU, HO HUKO20A He 00JICHbL 3a0bi-
eéamy, umo ciooda nac nocaara Odeccay. Inywko ecnom-
HUAUCL dMU C06d, Ko2oa [[o6posonbeKull noemopun 6
ceoem (Kmo Moz moz20a NpeononoNcumsp, Ymo nocieo-
Hem?) unmepsvio, obremesutyio eecb mup ¢gpazy: «Oodec-
ca nac He 3a6ydem!».

I'pycTHbIi roOMICH.

Opnecca BcTpewaer kaxabld ron «Jlenp KocmoHaBTH-
km» 0Oe3 wMy3es KocmoHaBTHKH, 0e3 maMsTHHKA
C.I1.KoponeBy, © mepeHECeHHBIM NaMsATHUKOM c [Ipu-
Mopckoro OynpBapa Ha mpocnekt [nmymko (KueBckuit
paiion, KueBckuil OBOIIHO-(PYKTOBBIH-X035HCTBEHHbII
PBIHOK) MOYETHOTro rpaxaaHuHa Omeccsl, ABaXKAbI [epos,
HO ¢ aMOUIIMO3HBIMY TTIAHAMH.

Banentun I'mymiko — riaBHBIA KOHCTPYKTOP KUAKOCT-
HBIX pakeTHbIX aBurateneit — XKP/I.

B cepenune 1970-x r.r. Banentun IlerpoBuy ['mymiko
Hanmcan: « Cuacmaug mom, Kmo Haulel ceoe npu3zeaie,
CnOCcobHOe No2Nomums 8ce e20 NOMbICAbL U CIMPeMIeHUs,
3ANOIHUMb 8CI0 €20 HCU3HL YYECHIBOM 20pOOCMU BOpYe-
cko2o mpyoa. [easxcovl cuacmaus mom, Kmo Hauien ceoe
npusganue ewe 8 ompoueckue 2o0vl. Mue evinanio 3mo
cuacmoe. JKusHennviti nymo, blO0p peuteHull Ha Kpymolx
NOBOPOMAX, KAHCOOOHEGHBLE NOCMYNKU — 8Ce NOOYUHAEN-
€51 OOHOU MBICAU: RPUOIUZUM U MO K 3A6€MHOU Yelu
unu omoanum?..»

LlepxoBs PoxnecTtBa boroponuiibl B 0€CCKOM Ipea-
MecTtbe Cioboma — 14 centsiOps 1908 romg — xpectmin
BanenTuna.

Orten — Iletp 3HakomuThCSH ¢ Matponoit CeMeHOBHOIA,
CTaBLIEH 3aKOHHOH XEHOW M MaTepblo Tpoux Aereld — [a-
muHa (1907 r.poxnenus), 1908 r. cerH BanentuH (ocHO-
BOTIOJIO)KHUK ~OTCYECTBCHHOTO PAKETHOTO JIBHTATele-
ctpoenus), 1915 Apkanuii.

B 1917 rony cembst BpeMeHHO mpoxkuBaeT B Kuese, B
1919 rony cembst Bo3BpamaetTcst B Ozmeccy, mocensercs B

kBapTupy Ne 15 nmoma 12 mo OBYMHHHKOBY IEpeyIKy
(abrHe TIep. Heunmopenko).

B aBroGmorpadun Banentun I'mymko mummer: «... 6
Ooecce s poouncs u npogen noaosuny oemcmea, Ha Onv-
euesckou, 10. A 6 1921 2. nepebpanuco 8 cocedHuii om
Ne 10. Ho u mozoa mpexkomMHamuas Keapmupa ¢ KOMHA-
moti 0114 hpuciyau He cnacaia. Mecma 0na cembu u3 namu
ueyio6eK 6ce PagHo DLLIO OUEHb MA0Y.

B 1919 rony BanenTtun ['nmymko 3a4uciieH B peanbHOE
yuammnme cB.IlaBna, mepenmeHoBanHoe B IV Ilpodrex-
mkony «Metamwm» uMm. Tporkoro. B 1924 r. B.I'mymiko
3aKOHYMJ YYUIIHIIIE.

Cepreit KoponeB — OCHOBOIOJIOKHHUK MPaKTHYECKOU
kocMmoHaBTHKH (Cepreit KoposeB pogminess 12 sHBaps
1907 roma) xwun Ha [TnaTtoHOBCKOM MOJy B OPTY, Banen-
TuH ['mymko — Ha OmnberueBckoidl ynuue. Bpsg nu oHn
BCTpeYalIUCh T1e-HHOY/b, BO BCIKOM CIIydae, HU TOT, HH
JIpyroi He NOMHAT TaKOM BCTpEuH, a TyT €Ile pasHulla B
Bo3pacTe: BaneHTHH OBLT Ha IENBIX ABA roja MOJIOXE, B
JIETCTBE 3TO OTpPOMHAs pasHMIa. Jla W ycTpemieHus y
JIBYX 3THUX OAECCKHX Malbuuinek Obum pasuble: Cepreit
YBIIEKaJCs aBUaluel, BaleHTUH — aCTpOHOMUEM.

Paboraet B 00cepBaTOpPHH B IOHOLIECCKOM KPYXKE MPH
ollecckoM otaeneHun Pycckoro oOmiectBa JrobuTenen
muposeaenus (POJIM), sener Habmiogenus Mapca, Be-
Hepsl, FOmuTepa. C 1923 mo 1930 roxsr coctosn B mepe-
nucke ¢ K.3.1lnuonkoBCcKUM.

Banentun ['mymko moexain (1925 r.) B JIeHuHrpan, mo-
CTyIaTh B YHHBEpPCHUTET. B pe3ynbTaTe MEpBBIA roj emy
MIPUIIIOCH MIPOCIYIIATh B KAUYECTBE BOJBHOCTYIIATEINS U,
C/1aB BCE 3K3aMEHbI, OBITh 3aUMCICHHBIM Cpa3y Ha BTOPOH
Kypc (u3ndeckoro otaeneHus (GU3NKO-MaTEMaTHIECKOTO
dakynbTeTa.

JurutomHast paboTa cocTosiIa u3 4acTeit:

— TIPOEKT MEXIUIaHETHOTo Kopabns «[emmopakero-
IUTaH»,

— BJIEKTPUYECKHE paKeTHbIC TBUTATEIH,

— METaJUl KaK B3pBIBYATOE BEIIECTBO.

15 masa 1929 roma B.IL.I'nymko 3auucieH U peKoMeH-
noBaH HavanbHMKOM otaena [JJI (rasommHammueckas
nabopaTopusi).

B 1934 romy TUP]J] (rpymma u3ydYeHHsS PEaKTHBHOTO
newkenus) u ['JIJI O6pumm oObenuHeHbl B PeakTWBHBIN
Hay4dHO-HccienoBaTenbekuii uactutyt (PHUN).

Ilepeesn B MockBy (1934 r.). Ilepen B.I1.I'mymko
BCTaJ OYECHb CEPbE3HBII BHIOOP: YeM €My 3aHHMAaThCs B
nanpHeimeM, Benp B I'/IJI oH 3aHMMancs He TOJNBKO pas-
paboTtkoit OPM’0B (ONBITHBIX PakeTHBIX MOTOPOB), HO
eute u pakeramu PJIA-1, PJIA-2, PJIA-3, PJIA-100.

TMucan: «...Hyscno 6v110 6vlOpams u s GulOPAL Mo, C
Ye20 HAYUHAemCs PaKemHas MmexHuKa, mo, Ymo Jiedlcum 6
ee 0CHOGe, onpeoeisiem ee 603MONICHOCMU U JUYo — pa-
Kemuoe osucamenecmpoenue...». Ilpogomxaer padory
[0 CO3/laHMIO0 OoJiee MOIIHOTO PaKEeTHOTO JBHTAaTENs,
OPM-52, OPM-65. Pa6otan nag OPM-65 g0 1937 r., Ob1



MIPEJCTaBICH K INPaBUTEIbCTBEHHON Harpage — OpIACHY
TpynoBoro KpacHoro 3HameHM, NOJYyYUTh KOTOPBIA HE
CMOT H3-32 CBOETO apecTa.

B 1937 roagy Bo BpeMs MaccOBBIX pelpeccuil apecTo-
BaJIM U pacCTPesUId co3faTelieii U pykoBoauTeneii Peak-
TUBHOTO HAayYHO-UCCIIEIOBATEIbCKOTO HHCTUTYTa. B Map-
te 1938 r. ['mymko Takxke MOABEprcs apecTy WU MOJTydul
CPOK BOCEMB JIET.

B TroppMax co3maBaThCsl KOHCTPYKTOPCKHE OIOpO, KO-
TOpBIC HA3BIBAINCH «IIapalikaMm». B olHOW M3 HUX Mpo-
JTOJDKIJT CBOM MICCIIEAOBAHMS U [ TymiKo.

Mapra CemenoBHa (Marh B.I'mymko) npennpussia
HECKOJIPKO TOIBITOK OCBOOOIHTH CBOEro chiHa. OHa XO-
nuina B HKB/I u neITanace 40OUTHCS €ro 0CBOOOKICHHUS.
Kpome Toro, eif ObUt0 HampcaHO [Ba NMHChMa B aJpec
N.B.Cranuna ¢ mpockboii o mepecMoTpe aena. B aroit
00CTaHOBKE, B OXHIAHUHM U3MEHEHHUIl B JIyUIIyI0 CTOPO-
HY, MaTh ¥ OTEIl MUIIYT MICbEMa.

«...Bawemy 3ampyonumenvHOMy RNONOdCEHUID COUY6-
cmeyem u ModcemM MOJbKO NOCOBEMOBAMb B00OPYHCUMBCS
mepnenuem. Ham raowcemcs, umo Bawemy mepnenuro
Koney He oanek. Banenmun [Banenmun Ilemposuu I nyw-
Ko — akademux, ocnogamenv HIIO Duepeomaut] éom-6om
doadscer bbimMb 0oMa, a ¢ 8bIx00oM e20 Bauie nonoscenue
MeHsemcs, 6e3YCN08HO, 8 JYyUuylo cmopoHy. Xoms Ovl
mamepuanvro. Kenaio ecezo xopoutezo. [Ipusem om M.C.
Lenyiime om nac douypky. IL.Inywko. Jlenunepao «22»
Ip. K.Jlubnexma Ne 79, ke. 23 Ilemp Jlvgosuu I nywiko»

«...eue paz noemopsrw, umo pada 3a edac. Yeuoume
Bano (no epsao au, on 6 Kasanu), yenytime e2o u sicenaro
8aM 8ce20 Xopouie2o coemecmuo2o cuacmos. He uzeecm-
HO Y8UOUMCSL Il Mbl... »

«...Adpec: noumoso-nonesas cmanyus Ne 791, 71
O.5.C., AIl.I'nywko. Adpec memu Kunu Cemenosnvl Ko-
coix bl ee 3Haeme: Odecca, Onveuesckas yiu., 0. Ne 10, ke.
10 Lenywo xpenxo, Mapma Cemenosna Inywxo». Ha
nucome cmoum wmamn: «IIposepeno 6oenHoll yeH3ypoy.

«5/VII-44 2 . «[opoeue demu! Tamapouka u JKeneuxa, u
Bana! [lucamu mne uz Mapwvanosku, umo [amo (cecmpa)
yenanu vemyvl u Teouxa [Hoenmupuyuposams ne yoanocw.]
moaice. M3 Oodeccvl omeema nem. Haseproe, nocubnu. Pa-
dosanacvb u cmpouna niaHwl, Ko2oa Bana npudem u 6yoem
noniHoe obiecueHue, a NOIYYAemcst 6ce 3A0ePAHCKA U BOJIbIH-
ka. Kocmukos [Anopeii Ipucopvesuu Kocmuxog — niceas-
mop «kamowiuy, 6unosHux apecmoe H.T Kneiimenosa,
I"3Jlaneemaxa, BI1.ywxo u C.I1.Koponesa.] ooun umu u
Lotioa [®eoop Huxonaesuu I[lotioa — compyonux HUU-3.]
Hecym doicHoe naxazanue?! Ilycms nonpobyiom, HO monb-
KO ma pasHuyd, 4mo OHU 3ACTYHCUTU ... ».

B ToT nens, xorma ciemyromiee MUCEMO ObUIO MOCTAHO
B Kazanp, Banentur IletpoBud OBIT 0CBOOOXKICH U3 3a-
KITFOYCHUS, HO €ro OJM3KHE 00 3TOM ellle He 3HAIH.

ITo3zxe Banentun I'mymiko 0XapaKkTepu3yeT
A.T"KoctukoBa cnenyrommm odpazom: «Kocmukos ue ObLi
HU YYEHbIM, HU YUeHUKOM uau nocieoosamenem L{uonkos-
CK020, a Obll NOPOMNCOeHUeM MPAUHOU INOXU KYAbMA Y-
HOCMU ... »

B 1946 r. N.B.Cranun BezBan B.IL.Inymko k cebe u
MIPEJUTOKIIT BO3TIABUTH Pa0OTH 1O CO3IAHUIO PaKETHl B
[EJIOM, Ha YTO OYIOyIIMHA aKaJeMHK OTBETHII OTKAa30M,
CKa3aB, 4TO XOYET 3aHUMAThCs JBUTATEISIMU. Toraa reH-
CeK crpocui y ropaoro ogeccuta (kak M.B.CranuH Ha3bI-
Ban B.IL.I'nmymiko), ecTh I y KOHCTPYKTOpa KaHIUAATypa
Ha 3TO MECTO, M BUEpAIIHHUI 33K, HE 3ayMbIBasICh, OTBE-
tun: «Ectb Takoil uenoBek... Ero mmsa Cepreit Kopo-
néB...» Tak C.II.Koponés OblT Ha3zHaueH Ha Ty IOJDK-
HOCTB, Ha KOTOPOH MPOSIBII ceOsi BO BCeM OJIeCKe CBOETO
OpTraHMU3aTOPCKOTO TaJaHTa.

C.I1.Koponéna mo npocsde B.I1.Imymmko yke BBI3BOIMIH
u3 Komeivel, 11 0H ¢ koHna 1942 r. pabotaer ¢ HuM B Kazanu

B KavecTBE 3aMeCTHTeNs TiaBHOro KoHCTpykropa CrenKb
HKB/I 1o neTHbIM HCHBITAaHHUSAM. 3aHUMAETCSl YCTAHOBKOM
camosnetHoro yckopurens PJI-1 konctpykuuu B.JLImymiko
Ha CaMOJIET ¥ €T0 3aBOJICKUMU HCIIHITAHUSMH.

8 ampensa 1988 r. Baneutun [lerpoBuu I'nmymko cBa-
JIJICS. C MHCYNBTOM, OTBE3 €r0 B OOJNBHUILY, U3 KOTOPOH
OH YK€ HE BBIIIEJ )KUBBIM.

3a monTopa MecsIa 10 CMEPTH cTapToBaia «IHEPTHS C
«bypanom». B penoptaxke 06 ycrienrHom crapte U mocajake
Ha3BaIM MMEHA BCeX, KpoMe [ eHepabHOro KOHCTPYKTOpa
B.IL.I'mymko. Ot1o cTano camoil mocinenHel kamnei. B pe-
3ynbrate 10 sHBaps 1989 r. B 23 yaca 35 MuHYT ero cepaue
OCTaHaBJIMBAETCS TIOCTIE IBYX CYTOK KOMBI.

Bcee tpoe mpomum gepe3 Oaeccy 1 3T0 NpoNnioe ux comm-
xano. [.D.Jlanremaka c¢ BJLImymko, B.ILImymxo c
C.I1L.Koponésem. IToka B.ILI mymxo u C.I1L.Koponés npyxu-
JIM, BCE JIETANO M Bce OBLIO, HO KaK TOJBKO TTOCCOPHIIUCK. ..
HoBas pakera C.I1.Koponéra (H-1) Hukyma He moneTena. . .

A B.I1.T'nymko u C.I1. Koponés Ha npotsxenuu 33 net
ObUTH BMECTE, M HUKTO HE BIIPaBE pa3/eisiTh MX IOCHE
cMepTH!

NIKOLAY S. KOMAROV
AND DEVELOPMENT OF SPECTROSCOPY AT
ODESSA ASTRONOMICAL OBSERVATORY

1.V. Mishenina
Astronomical Observatory, Odessa National University
T.G. Shevchenko Park, Odessa, 65014 Ukraine
tmishenina@ubkr.net

Nikolay Sergeyevich Komarov, being one of the
founders of the School of Spectroscopy, formed the
Department of Astronomical Spectroscopy at the
Astronomical Observatory of Odessa State University. He
defended his Candidate of Science (PhD) thesis on the
kinematic and morphological properties of stars with
enhanced metal lines in 1968, and his doctoral dissertation
on the structure of the atmospheres of cool giants in 1989.

The main fields of research activities of Nikolay S.
Komarov covered a wide range of issues, such as
absolutised relative energy distributions in the spectra of
late-type stars; spectral classification of giant stars; analysis
of the coefficient of radiation blocking by atomic and
molecular absorption lines; fundamental characteristics of
stars (including effective temperature scale, absolute
magnitudes, bolometric corrections and gravitational
acceleration); structure of atmospheres of cool stars
(including thermochemical equilibrium; methods of
synthetic spectra calculation making allowance for the
molecular absorption; elemental abundances); non-LTE
spectra calculations; metallicity gradient of the Galactic
disc; isotopic and neutron-capture element abundances; dust
formation in the upper atmosphere of giants.

Apart from his scientific studies, Nikolay S. Komarov
was engaged in the projects financed by extra-budgetary
funds; in particular he headed projects on 52 research
topics that allowed of the development of different areas
of the observatory’s activities. Nikolay S. Komarov was a
co-organiser of the All-Union workshops “Stellar
Atmospheres” and “Spectrophotometric Standards”.

The research findings of Nikolay S. Komarov were re-
ported in 160 scientific papers and three monographs.
Among his students and mentees, there are 12 candidates
and several doctors of physical and mathematical sciences.



PLENARY SPEAKERS

ADVANCED METHODS FOR TIME SERIES
ANALYSIS OF IRREGULARLY SPACED DATA

I.L.Andronov
Department of Mathematics, Physics and Astronomy,
Odessa National Maritime University,
Odessa, 65029 Ukraine, tt_ari@ukr.net

We review some algorithms and programs for the data
analysis of signals with generally irregularly spaced ar-
guments and some highlights of application to 2000+ vari-
able stars of different types. Although there are many dif-
ferent methods for time series analysis the majority of
applications are based on simplified formulae which are
valid for restricted cases with some additional require-
ments. These are typically the regularly spaced arguments
(i.e. data with a constant time resolution). This is impor-
tant e.g. for the ACF analysis (including ARMA and re-
lated models) analytical expressions for orthogonal func-
tions for the discrete Fourier transform (DFT) one needs
an additional requirement that the length of the time series
is s period multiplied by an integer. For the FFT one needs
a specific number of data equal to 2% (K is a positive inte-
ger) and, if not, the missing values are arbitrarily set to a
sample mean value. This may cause aliases at the power
spectrum. For this reason, we use a complete set of correct
formulae for the (weighted) least squares (LS) instead of
the simplified expressions, which are valid only under
specific restrictions to the data arguments [1,2]. These
formulae are realized in the software “Multi-Column
View” (MCV) for multi-harmonic multi-period (up to 3
periods) fits with taking into account a possible (algebraic
polynomial) trend. Taking into account a bias of the re-
sults of “prewhitening” in a general case of irregularly
spaced data, we introduced a multi-harmonic periodogram
analysis with simultaneous determination of a (polyno-
mial) trend. The preliminary values of period(s) may be
improved using “differential corrections” (DC). This is
especially important for studying superhumps at descend-
ing branches of the light curve after outbursts, as well as
for some semi-regular variables with slow variations. The
error estimates of all parameters are computed, allowing
checking statistical significance of model parameter [3].
In MCV, we also realized the method of “artificial com-
parison star” for improving the accuracy of the CCD pho-
tometry. This improves the methods of a “mean” compari-
son stars with equal weights (e.g. MaximDL) or “ensem-
ble photometry”. Even a first application of the method
was resulted in a discovery of a new variable star [4]. The
improvement of the wavelet analysis [5] leads to signifi-
cant noise reduction at the wavelet map and mean perio-
dogram. This technique is based on the extension of LS
for additional 2D weight function for arbitrary basic func-
tions and introduction of the “scalegram analysis” for
QPO of very low coherence using “Running Parabolae”
(RP) [6]. For nearly-sinusoidal oscillations, the “Running
Sine” (RS) is proposed, the applications of which were
reviewed [7]. Recent complementary comparative studies
of phenomenological modeling of symmetric and asym-
metric extrema are presented in [8,9]. These studies are
part of the “Inter-Longitude Astronomy” (ILA) [10] and
“Astroinformatics” [11].

1. Andronov, I. L. 1994, Odessa Astron. Publ. 7, 49.
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7. Andronov, 1. L.; Chinarova, L. L. 2013, Czestochowski
Kalendarz Astronomiczny, 10, 171 (arXiv:1308.1129)
2013CKA....10..171A.

8. Andrych, K.D. Andronov, LL.; Chinarova, L.L. 2017,
Odessa Astron. Publ. 30, 57.

9. Andronov, I.L. Tkachenko, M.G.; Chinarova, L.L. 2017,
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VENTSPILS INTERNATIONAL RADIO
ASTRONOMY CENTRE: VIEW FROM PAST TO
THE FUTURE

Bezrukovs V., Avotins V., Plume D.
Ventspils University College, Ventspils, Latvia,
virac@venta.lv

Ventspils International Radio Astronomy Centre
(VIRAC) of Ventspils University College was established
in 1994 with the aim to develop the research activities in
radio astronomy and astrophysics. The most important
instrumental base for the centre comprised two fully
steerable parabolic antennas, RT-16 and RT-32 (i.e. with
the mirror diameter of 16 m and 32 m). The intensive
reconstruction and instrumental refurbishment carried out
in 2014 — 2017 made it possible to use radio telescopes for
the international scale fundamental and applied research in
the field of radio astronomy. The most important aspect of
this work is participation in the VLBI (Very Long
Baseline Interferometry) international experiments. In last
years radio telescopes were instrumented with new state-
of-art broadband cryogenic receivers for frequency range
of 4.5 — 8.8 GHz and a set of modern data recording and
data processing equipment has already been assembled.

One of the main scientific objectives for the VIRAC
Radio astronomical observatory is VLBI observations in
centimeter and meter wavelengths in collaboration with the
global VLBI networks, such as European VLBI network
(EVN), RadioAstron, LOFAR, IVS and others. The new
receiving and recording systems provides a high stability of
the time frame, which is prerequisite for the VLBI
observations. Since October 2015 VIRAC radio telescopes
in regular way took part in international VLBI sessions.

In its fast evolution, the VIRAC does not stop only on
radio astronomy and astrophysics, and today the institute
also encapsulates strong scientific groups in remote
sensing, satellite communication, satellite development
and high performance computing. Main institute target is
to become a global research service provider in the field
of space technology research, thus speeding up the
international growth of companies in the engineering
industry in Latvia and Ventspils. VIRAC is carrying out
this task by providing research and research services of
high quality and client driven approach, in close
cooperation with Ventspils University College and other
RTD organizations and companies with similar aims.



GRAVITATIONAL LENSING AND BLACK HOLE
SHADOW

G.S.Bisnovatyi-Kogan', O.Yu.Tsupko?, V.Perlik’
! Space Research Institute RAS and MEPhI, Russia
? Space Research Institute RAS, Russia

3 Bremen Univ., Germany

An overview of the developments in problems of the
effects of gravitational lensing is given, including plasma
influence. Deflection of light in the presence of gravity
and plasma is determined by a complex combination of
various physical phenomena: gravity, dispersion,
refraction. In particular, the gravitational deflection itself,
in a homogeneous plasma without refraction, differs from
the vacuum one and depends on the frequency of the
photon. In an inhomogeneous plasma, chromatic
refraction also takes place. We describe chromatic effects
in strong lens systems including a shift of angular position
of image and a change in magnification.

The shadow is defined as the region of the observer’s sky
that is left dark if there are light sources distributed
everywhere but not between the observer and the black hole.
For constructing the shadow all past-oriented light rays are
considered, that issue from a chosen observer position.

NEW IN X-RAY AND GAMMA-RAY ASTRONOMY

V. Burduzha
Lebedev Physical Institute, Astro-Space Center,
Moscow, Russia
burdyuzh@asc.rssi.ru

In tightly related binary systems with a red giant and a
neutron star in super strong magnetic fields the
recombination X-ray radiation arises on H-like Si XIV
produced 3.55 keV La line. This process may realize on
other H-like atoms during them recombination. They are: C
VI, N VII, O VIII, Ne X, Mg XII, S XVI, Ca XX u Fe
XXVI. On more high energies, than 3.55 keV, structures X-
ray (4.5 keV) may arise. The same takes place on less
energy than 3.55 keV (3.51 keV). Realization of a
recombination X-ray laser on these atoms is discussed.
Owing to these X-ray lines magnetic fields of neutron stars
in binary systems may be tested on any distance of our
Universe. 3.55 keV line has not reliable explanation till
now. Besides, we shall shortly discuss Schwinger's
magnetic world of the early Universe and probable
messengers from this world in gamma range.

DARK ENERGY AND THE BASIC STRUCTURES
OF THE LOCAL UNIVERSE

A.D. Chernin
Sternberg Astronomical Institute, Moscow University,
Russia

The building blocks of the Cosmic Web are 3D groups
and clusters of galaxies, 2D superclusters and 1D fila-
ments.These systems are observed on both global and local
spatial scales. All of them are embedded in the omnipres-
ent dark energy background. We study the nearest 3D
expantion flows around the groups (the Local Group and
several similar groups) and the Coma and Virgo clusters;
2D Zeldovich Local Pancake; and 1D Sculptor Filament of
galaxies. The HST recent accurate data on these systems are

provided by Karachentsev and his co-workers. A com-
puter model is construted for each of these systems, and the
whole set of the models reveals there common feature: in
all the systems, independently of the geometry dimentions,
the dark energy anti-gravity is stronger than the self gravity
of the galaxies. Because of this, the objects expand with
acceleration tending asymptotically to the Hubble linear
velocity-distance relation. Now it may be assumed that this
feature is characteristic for all the systems that form the
Cosmic Web on both local and also global spatial scales
everywhere in the Universe.

POSITRON SPECTROSCOPY OF ACTIVE
GALACTIC NUCLEI

D.N.Doikov', S.M.Andrievsky’, A.V.Yushchenko’

!Odessa National Maritime University,
Dep. of Mathematics, Physics and Astronomy
Odessa, Ukraine, doikov@mail bg

? Astronomical Observatory, I.1.Mechnikov Odessa
National University

3 Astrocamp Contents Research Institute, Goyang
10329, Korea

This paper focuses on the interpretation of radiation
fluxes from active galactic nuclei. We have demonstrated the
advantage of positron spectroscopy over other methods of
spectral diagnostics of active galactic nuclei. We found a
correlation between regular and random components in both
bolometric and spectral composition of fluxes of quanta and
particles generated in active central regions of galaxies. We
have considered their diffuse component separately, and also
have detected radiation responses after the passage of high-
velocity cosmic rays and hard quanta through gas-and-dust
aggregates surrounding massive black holes in active galactic
nuclei. Relativistic positrons and electrons passing through
such complex systems generate secondary emission
throughout the volume of active galactic nuclei, which results
in their visible fluorescence across all spectral bands. We
obtained radiation and electron energy distribution functions
depending on the spatial distribution of the investigated
volume of matter in active galactic nuclei. Radiation
responses typical for such media were divided into those of
atoms, molecules and dust. We have plotted luminosity
diagrams for gas-and-dust aggregates of a given volume with
given reference chemical compositions which are essential
for studying active galactic nuclei.

DEVELOPMENT OF THE METHOD OF
APERTURE POLARIMETRY IN THE CRIMEAN
SCHOOL: INSTRUMENTS, TECHNIQUES AND
SOFTWARE

S.V.Kolesnikov
Astronomical Observatory of Odessa National University
named after 1.1 Mechnikov, Odessa, Ukraine,
sergeykolesnikov965@gmail.com

The work presents and analyzes methods for
measuring the polarization of radiation at different times
used in the Crimean Astrophysical Observatory using the
telescopes from 40 cm or more.



The advantages and disadvantages of one and two-beam
method, and the conditions which led to the choice of a sin-
gle-beam method with the rapid rotation of the analyzer.

A more effective method of measurement with
medium-sized telescopes is proposed, which lacks the
disadvantages of the above methods. Preliminary criteria
for choosing a measurement method using modern optical
and light-receiving equipment are proposed.

YOUNG OBJECTS OF THE GALAXY:
LITHIUM AND BIMODAL CLASSICAL CEPHEIDS

V.V.Kovtyukh ', I.A.Usenko *, A.Yu.Knyazev **

! Astronomical Observatory, Odessa National
University, Shevchenko Park, Odessa 65014, Ukraine;

? Mykolaiv Astronomical Observatory, Obsevatorna 1,
Mykolaiv 54030, Ukraine;

I Sternberg Astronomical Institute, Lomonosov Moscow
State University, Moscow 119992, Russia;

? South African Astronomical Observatory, Cape Town,
South Africa

Tracking lithium in supergiants and Cepheids presents
a great interest as it indicates either a young object or a
specific evolutionary path. It is however a difficult task as
until recently, Li was found in only a very small number
of these stars, namely Milky Way supergiants and two
Classical Cepheids. We report the discovery of two new
super-Lithium rich Cepheids which have a Lithium
abundance of logA(Li)=3.3 dex (ASAS (075842-2536.1
and ASAS 131714-6605.0). Also ASAS 131714-6605.0
is the first 02/01 Super-Lithium rich Bimodal Cepheid.

We determine the metallicity and detailed chemical
abundances (alpha-, iron-peak and neutron-capture
elements) for the almost complete (19/24) sample of
Galactic beat Cepheids Beat Cepheids are Cepheids that
pulsate in two modes simultaneously. We calibrate a new
relation between their metallicity and their period ratio
P1/P0. This linear relation allows to determine the
metallicity of bimodal Cepheids with an accuracy of 0.03
dex in the range of [Fe/H] from +0.2 to —0.5 dex. By
extrapolating the relation to Magellanic Clouds beat
Cepheids, we provide their metallicity distribution
function. Moreover, by using this relation, we also provide
the first metallicity estimate for two double-mode F/10
Cepheids located in and beyond the Galactic bulge.

The period ratio of F/10 Cepheids allows for a reliable
determination of the metallicity gradient in the Milky
Way, and in turn, in other systems that would be difficult
to reach via classical spectroscopic methods. Using the
GAIA DR2 parallaxes for the F/10 Cepheids, we can
derive the metallicity gradient in the Milky Way disk. We
find a slope of —0.045+0.007 dex/kpc. These result is in
very agreement with previous determinations of the
[Fe/H] gradient in the disk based on classical Cepheids.

SEMI-REGULAR VARIABLE STARS

L.S.Kudashkina
Department of Mathematics, Physics and Astronomy,
Odessa National Maritime University,
Odessa, 65029 Ukraine, kuda2003@ukr.net

The aim of the work is to provide an overview of in-
formation about the stars at the asymptotic giant branch
(AGB) with a semi-regular (SR) type of variability. A

detailed description of their mean observational character-
istics and features of some individual objects is given [1,
2,3, 4]. We give a review of the most important works in
the history of study of these stars concerning classifica-
tion, evolutionary stage, photometry, multi-pulsating, ma-
ser emission, mass loss, statistic investigations, study of
kinematic characteristics etc. [5].

Given that the class of semi-regular variable stars is
highly heterogeneous in composition relative to age, mass,
and stellar population, an attempt is made to order objects
within the type of semi-regular variable stars [6].

The most interesting problems regarding semi-regular
variable stars are specified. So, for example, the
observations of variable supergiants (SRc) with the aim of
identifying stars which are at different stages of transition
to Mira-type stars, the pulse mode switching stage, etc. [6,
7]. The wvarious methods of statistical research are
considered, for example, the application of periodogram
and wavelet analysis to the study of the multiperiodicity of
semi-regular giants and supergiants based on the
observations from the databases of the French Association
of Variable Stars Observers (AFOEV) and Variable Stars
Observers League of Japan (VSOLJ), American
Association of Variable Star Observers (AAVSO) [8, 9].

Some attention is given to stars of the RV Tau type.

1.Andronov I.L., Marsakova V.I., Kudashkina L.S., Chinarova
L.L.: 2014, AASP, 4, 3.
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SUPER-STRONG MAGNETIC FIELDS IN ACTIVE
REGIONS ON THE SUN: HISTORICAL ASPECT
AND NEW OBSERVATIONAL DATA
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In our report we focus on the existence of super-strong
magnetic fields on the Sun, i.e., fields that exceed the
well-known and the most often observed field intensities
of 2-3 kG measured inside sunspots. Suggestions that very
strong fields of order of 10* G might exist were repeatedly
voiced in the past (e.g., Severny, 1957, Bruce, 1966, etc.),
however these reports were related to sunspots and solar
flares. These new observational effects allowed an
alternative interpretation and called for new studies based
on spectro-polarimetric data.

Direct evidence of super-strong fields in flares were
obtained using observations in Fe I lines with very low



Lande factors of about 0.01 (Lozitsky, 1993, 1998, 2015).
It was shown that during flares Stokes / £ V profiles of
some of these lines, e.g., Fel 5123.723 and Fel 5434.527
A, sometimes exhibit in their cores narrow and splitted
emission peaks. If this splitting is to be interpreted as
manifestation of the Zeeman effect, than the correspond-
ing magnetic field strength should be about 20-90 kG.
Spectral manifestations of about 8 kG fields were also
found in the sunspot umbra (Lozitsky, 2016; 2017). The
filling factor of these fields may reach 0.2—0.3 here, and
the relative Doppler velocities may range from —1.7 to —
3.1 km/s (plasma upflows).

If such extremely strong fields really exist, they should
be very small-scale (likely, spatially unresolved in
majority of cases) and should produce characteristic weak
spectral manifestations in full vector of Stokes {/, O, U,
V'} parameters. In this respect, new observations using
highest resolution instrumentation like the Goode Solar
Telescope (GST) operating at the Big Bear Solar
Observatory (BBSO) are needed.

Here we present a study of a solar active region (AR)
made using the Near-Infrared Imaging Spectro-polarimeter
(NIRIS) of GST. Observations were made in Fel 15648.54 A
line (g = 3.0). As it was reported recently, very strong 5.5
kG transversal fields were found in this region (Wang et al.,
2018). Our investigation is focused on very weak spectral
effects located at distances 2.0-3.1 A from the line center
where spectral contributions of yet stronger fields could exist.
Our preliminary results are as follows: (a) some locations in
the AR exhibited polarization effects typical for the Zeeman
effect corresponding to magnetic fields of about 8 kG of
opposite magnetic polarity and plasma downflows with
velocities of 2-4 km/s; (b) we also found noticeable
depressions in the Stokes profile 7, but with no polarization
signal in the corresponding spectral features. At the moment
we do not know what is the nature of these depressions: they
can either be caused by spectral molecular blends, or
correspond to some special cases of the Zeeman effect.

Such very strong fields cannot occur in the simplest case
of an untwisted magnetic flux tube. Stronger fields should
exist in the form of twisted force-free magnetic structures. It
was shown that a theoretical interpretation of the super-strong
magnetic field phenomenon can be possible within the
framework of a linear force-free model (Soloviev and
Lozitsky, 1986). This model is described by Bessel’s
functions J, and J; of zero and first orders and has a
multipolar periphery and magnetic field up to <10* G with
discrete values near the tube axis. For a field of 10* G, a large
number of discrete layers with opposite magnetic polarity are
needed inside one small-scale structure. The probable
existence of such many-layered and very strong fields
presents a very important problem for modern solar physics.

EXTREME SOLAR FLARES BY THE DATA ON
"ANCIENT" PROTON EVENTS

L.I. Miroshnichenko
IZMIRAN, SINP MSU, Russia

One of serious challenges to the problem of radiation
hazard in space is a lack of a clear, unambiguous relation
between the fluxes (fluences) of relativistic SCR and non-
relativistic SEPs. Modern concept of Extreme Solar Event
(ESE) is critically analyzed based on available direct and

proxy data on solar cosmic rays (SCR), or solar energetic
particles (SEP). Special attention is paid to recent debate
on validity, origin and properties of the events AD1859
(Carrington event, CE) by nitrate method and AD775,
AD994 and 3372 BC by radionuclide data. We demon-
strate that, in spite of existing uncertainties in proton flu-
ences above 30 MeV, all of them are fitted well by a
unique distribution function, at least, with present level of
solar activity. Extremely large SEP fluxes are shown to
obey a probabilistic distribution with a sharp break in the
range of large fluences (or low probabilities). The studies
of this kind may be extended for the periods with different
levels of solar activity in the past and/or in the future.
Considering the recent confirmation of super-flares on
solar-type stars, this issue merits attention.

RELATIVE WAVELENGTHS INDEPENDENCE OF
IR LAGS IN NGC 4151 DURING 2010-2015

Victor Oknyansky ', Victor Shenavrin ',
Natalia Metlova I, Martin Gaskell *
"' SAI MSU Russia
? University of California, Santa Cruz, USA

We investigate the correlation between infrared (JHKL)
and optical (B) fluxes of the variable nucleus of the Seyfert
galaxy NGC 4151 using our partially published data for
2010-2015. Here we are using the same data as in
Oknyansky et al. (2014 a,b), but include also our new
optical data and published optical and NIR photometric data
from Schnuelle et al. (2015). We find that the lag of flux in
HKL have the same 37 + 3 days lags relative to optical
variations. Variability in the J and HKL bands is not quite
simultaneous, perhaps due to the differing contributions of
the accretion disk radiation in these bands. The lag found
for the K band compared with the B band is not
significantly different from earlier values obtained for the
period 2000-2009. However, finding approximately the
same lags in HKL bands for 2010-2015 differs from
previous results at some earlier epochs when the lag
increased with increasing wavelength. About almost the
same lags in different IR bands are found very common
feature for active nuclei (Oknyansky et al., 2015). In the
case of NGC 4151 it appears that the relative lags between
the IR bands may be different in different years depending
from variations of luminosity state. The available data allow
us to investigate a possible change in the lags during the test
interval. We don’t confirm significant change of time lags
for JHL in 2013-2014 which was found by Shenuelle at al.,
but we found that the AD component with the short time
lag in J is became more significant during 2013-2015.

We discuss our results in the framework of the
standard model where the variable infrared radiation is
mainly due to thermal re-emission from the dusty clouds
closest to the central source. There is also a contribution
of some IR emission from the accretion disk, and this
contribution increases with decreasing wavelength. The
absence of the variations and wavelengths independence
of the IR (HKL) lags can be explained by location of dust
clouds farther than dust sublimation can be happen during
2010-2015. Another possibility to explain near
simultaneity of the variability from the near-IR to the mid-
IR is that the hot dust is in a hollow bi-conical outflow of
which we only see the near side (Oknyansky et al., 2015).



SPATIAL-TEMPORAL PERTURBATION OF THE
GEOMAGNETIC FIELD OF CERTAIN
TERRITORIES IN THE NORTHERN AND
SOUTHERN HEMISPHERES OF THE EARTH:
ECOLOGICAL ASPECT

M.1.Orlyuk, A.O.Romenets
S.1.Subbotin Institute of geophysics of the
National Academy of Sciences of Ukraine
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The article considers the spatiotemporal perturbation of
the geomagnetic field for regions of high and middle
latitudes of the northern and southern hemispheres of the
Earth. For this purpose, the module for induction of the
geomagnetic field of Ukraine, Yamal (Russia) and near the
Ukrainian Antarctic station "Academician Vernadsky" was
analyzed for the period from 1950 to 2015. Essential spatial
changes in the geomagnetic field are shown. So, for the
2010 epoch for the territory near the station "AB" the
modulus of the induction vector Biag+is on average by 10
000 nT less than its value on the territory of Ukraine and 20
000 nT — of Yamal. That is why significant temporal
changes of the geomagnetic field were revealed: its increase
by 1,500 nT for Ukraine and Yamal and a decrease by
6,500 nT in the area of the station "AV". An ecological
evaluation of the geomagnetic field was carried out.

DETAIL MORPHOLOGY OF THE GALAXY
CLUSTERS

Panko E.
Department of Theoretical Physics and Astronomy,
LI Mechnikov Odessa National University
panko.elena@gmail.com

The improved scheme of the morphology of galaxy
clusters is present. The classical schemes base to one of
several possible properties: viz shape, richness, luminosity,
Hubble mix, dominant galaxy types, etc. However, the
presence of substructures in the clusters was not examined
exclude linear ones in Rood & Sastry approach.

Adapted morphological scheme bases on all galaxy
clusters parameters and uses the numerical criteria. New
approach allows to find different types of regular
substructures besides linear ones, namely X-type (crossed
bands) and Y-type (divaricated filaments) with
corresponding positions and orientations of the bright
cluster members; as well as curved strips and short chains
without significant role of bright galaxies.

VARIABILITY OF SOLAR TOTAL IRRADIANCE
AND OTHER INDICES OF SOLAR ACTIVITY AND
THE EFFECTS OF THEIR MANIFESTATIONS IN
THE SOLAR-TERRESTRIAL CONNECTIONS

M.I. Ryabov, A.L. Sukharev, L.I. Sobitnyak
Odessa Observatory “URAN-4", Radio-astronomical
Institute NASU

Analysis of the total solar irradiance (TSI ) according to
the satellite observations for the period from 1978 to 2017
was conducted using correlations and Wavelet analysis.

Systematization of solar activity indices was held out
that represent physical characteristics based on data from
cycles of discreteness and continuity, N-S asymmetry of
wave and corpuscular manifestations. As such indices
daily data was examined on total area groups of sunspots-
Sp, Wolf numbers-W, "Spotless" index separately for the
northern and southern hemispheres of the Sun.

Each of these indices shows properties of solar cycles
that are not visible when you use their monthly and
smoothed values for the full solar disk.

The properties of "visibility function" for indexes: Sp, W,
total solar irradiance (TSI), and flux radio emission at 10.7 cm
wave were considered. On this basis the substantiation of
efficiency of their influence on the Earth was made.

Additionaly we offer the records of Earth motion in
orbit, when it turns out to be under the influence of
activity of Northern, Southern hemispheres of the Sun or
is in the plane of the equator. The result of the impact of
solar activity on the Earth has a limited and selective
character and can be determined according to the
modified "geoeffectivity" indices.

SOLAR FACULAE: PHYSICAL CONDITIONS,
LOCAL DYNAMO, ANISOTROPY OF
MICROTURBULENCE

M.1. Stodilka
Ivan Franko National University of Lviv, Astronomical
observatory, Lviv, Ukraine

Faculae are one of the types of characteristic magnetic
formations in active regions on the solar disk in the visible
range that affect the photospheric convection, the change of
the brightness of the Sun and so on. In the paper we studied
physical conditions and processes in atmosphere layers of a
facula. According to the ground observations data of the
center of the disk with high spatial resolution in the ionized
barium line A4554 A and the line Fel A 1.56 um, a
semiempirical 3D solar faculac model was constructed. It
has been shown that magnetic field has significant influence
on the photosphere convection: particularly, in the domains
of strong magnetic field downstream flows of matter
dominate, in regions with a moderate field the upstream
flows prevail, the temperature inversion region is shifted
into the upper layers, the correlation between the magnetic
field (in the lower photosphere) and the temperature
variations and radial velocities is practically absent (the
results confirm the conclusions made earlier by R. Kostik).

In the photosphere layers of the facula, we detected an
area in which the magnetic field is being amplified and
internal and kinetic energy of the downstream flows trans-
formated into magnetic field energy. And magnetic field
energy is being transformated into the internal and kinetic
energy for ascending flows. At the photosphere heights of
the faculae there is significant field of unresolved veloci-
ties (microturbulence), and in the lower photosphere the
microturbulence is isotropic, whereas in the upper photo-
sphere layers and the layers of the lower chromosphere the
microturbulence becomes anisotropic. The observed mi-
croturbulence is sensitive to the inclination of magnetic
field lines. Anisotropy of microturbulence, in essence,
serves as an alternative approach to existing methods for
magnetic fields diagnostics using only / Stokes profiles.



BEHIND THE MILKY WAY AVOIDANCE ZONE:
WHAT CAN WE RECOGNIZE BY DIRECT AND
INDIRECT METHODS?

LB. Vavilova
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The current notion of the Avoidance Zone of the Milky
Way has changed significantly in the 1990s. If it was previ-
ously believed that this area closes an observer about 20% of
the spatial distribution of galaxies in the optical range, which
leads to an incomplete catalog of galaxies near the Galactic
Plane, then this value is now about 10%. First of all, this was
due to studies in the infrared and radio bands of the electro-
magnetic spectrum, since due to the decrease in the amount
of light absorption with increasing wavelength, the avoidance
zone becomes more transparent in these spectral ranges. In
particular, in 1968, Maffei discovered two galaxies Maffei 1
and Maffei 2 in the avoidance zone using observations in the
infrared range (see, Maffei, 2003). Now the IRAS and
2MASS surveys are actively used to solve these problems.
Observations of the neutral hydrogen (21-cm) in frame of the
DOGS project revealed the Dwingeloo 1 (Kraan-Korteweg et
al., 1994) and Dwingeloo 2 (Burton et al., 1996) galaxies in
this zone (see, for example, on the estimates of their kine-
matic and dynamic parameters, Huchtmeier et al., 1995; Buta
et al., 1999; Karachentsev, 2005;). These discoveries were
made by the so-called direct methods.

CMB measurements showed a 180 degree asymmetry
known as dipole. It manifests itself in the heating of 0.1%
of cosmic background radiation in comparison with the
average in one direction and in the same cooling in the
opposite direction. These measurements have been
confirmed by the COBE (1989-1990) studies, which
indicate that the Milky Way and its neighbors (the Local
Group) are moving at a velocity of about 600 km/s towards
the Hydra constellation. What is the reason for this
movement, which manifests itself in a slight deviation from
the homogeneous expansion of the Universe? The
inhomogeneous distributed mass of matter in the Milky
Way Avoidance Zone surrounding the Local Group may
cause unbalanced gravity toward the Local Group in one
direction. The expected velocity of the Local Group can be
calculated by the sum of gravitational forces from all
known LG galaxies (Karachentsev et al., 2013; Kashibadze
et al., 2018). Despite the fact that the resulting vector lies
within 20 degrees of the observed cosmic background
dipole, the calculations remain highly ambiguous, partly
because galaxies in the avoidance zone are not taken into
account (Erdogdu & Lahav, 2009). As is well known, this
discrepancy between the direction on the dipole and the
expected velocity vector made it necessary to introduce the
concept of "attractors" (the Great Attractor at a distance of
about 60 Mpc). The Local Group may be between the Great
Attractor and located at the same distance above the
Perseus-Fornax cluster (both of which are components of a
long chain of galaxies known as the Supergalactic Plane).

Solving these tasks is possible through the use of indi-
rect methods, including indirect estimates of averaged
variables; methods of signal processing applied to ob-
scured and incomplete data; methods of Voronoi mosaic,
cluster and fractal analysis, machine learning (Kraan-
Korteweg & Lahav., 2000; Vavilova, 2005; and others). In
this way, the coordinates and masses of the clusters in the
Puppis and in the Vela constellations were calculated, as
well as the length of the Supergalactic Plane in the avoid-
ance zone. The velocities of the galaxies near the two

edges of the avoidance zone are used to estimate the mass
distribution in it, for example, the center of the Great At-
tractor was predicted to lie on a line joining the constella-
tion Centaurus and the Pavo. These recovery methods,
however, work only for large-scale structures in the
avoidance zone; they are not sensitive to individual galax-
ies and small galaxy clusters; besides, extragalactic ob-
jects can be confused with the stars of the Milky Way.
Hence, till now the analysis of the spatial distribution
of galaxies and their groups in the areas surrounding the
Milky Way Avoidance Zone remains a complex and
unresolved problem, as well as the estimation of the
"invisible" content of the spatial galaxy distribution,
which is obscured by this absorption zone. In the article, 1
will give a brief overview of works on solving this
problem by direct and indirect methods, as well as T will
consider possible methods for modeling the "invisible"
spatial galaxy distribution behind the Avoidance Zone.
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HIERARCHICFL STRUCTURE OF THE
UNIVERSE

Zakhozhay V. A.
V.N. Karazin Kharkiv National University

The modern understanding of the structure of the
Universe is analyzed. The Solar system is considered as an
ordinary planetary system. Further, neighborhood of the
Sun is characterizes: from the nearest stars and their clusters
to the strucyure of the Local Stellar System (Gould belt).
Structure of the Galaxy, of the Our Stellar System,
subgroup of the Andromeda Nebula analyzed as
components of the Local Group of galaxies (LG). The
special attention is paid to their astrophysical, kinematic
and dynamic properties. Outside the Local Group of
galaxies its nearest neighborhood and a large structure is
analyzed — Local Supercluster (LS), in which it is included.
Further seen gipercluster Laniakea, that includes the LS and
its neighborhood. Characterized neighbors gipercluster
Laniakea: gipercluster Perseus-Pisces and Local Void.

A map of the nearest superclusters to the LG, with lo-
cated closer 1 Gyr. where has seen a network structure of
the Universe is included. The part of the Universe, bounded
by the Hubble radius, and its properties are discussed.
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THE ANALYSIS OF IMAGES OF A CIRCULAR
SOURCE IN N-POINT GRAVITATIONAL LENSES
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In this paper, we study images of a circular source in
N-point gravitational lenses.

We defined the equation of the source boundary analyti-
cally and obtained an analytical description of the images
in the form of a system of equations and inequalities.

In picture plane, we considered the relative positions
of the circular source and its images. This allowed us to
make the linear classification of images in 1-point lens.

We obtained in explicit form the formulas for calculating
the area of the images. We plot the light curves for the image
as a whole and for each connected component separately.

We proved:

Theorem 1. Let the circular source:

A) does not contain the origin, then the image is a two
simply connected regions and the unit circle separates them,;

B) contain the origin, then the image is one doubly-
connected domain, the unit circle belongs to it and divides
it into two doubly-connected domains;

C) has a boundary that contains the origin, then the
image represents two circular alveolus, formed by two
circles, one of which is a unit circle.

Theorem 2. The modulus of difference of area of the
images inside and outside the unit circle is equal to the
area of the circular source.

Theorem 3. The center of gravity of the images of the
circular source coincides with the center of gravity of the
source.

THE SOLUTION OF THE COSMOLOGICAL
CONSTANT PROBLEM AND THE EVOLUTION
OF THE UNIVERSE AND ITS STRUCTURE IN
COSMOLOGICAL MODEL WITH
SUPERCONDUCTIVITY

Bukalov A.V.
Centre for Physical and Space Research, IIS
bukalov.physics@socionic.info

The cosmological model with superconductivity (CMS),
proposed by the author, gives a new possibility of solving
the problem of the cosmological constant with obtaining its
value close to that obtained by the PLANCK collaboration.
In this case the possibility of the exponential expansion of
the Universe is contained in the formulas of the CMS that
describe the critical density of the Universe and the density
of dark matter, so that there is no need to add special condi-
tions for inflation. Consideration of the evolution of the

Universe within the CMS makes it possible to describe the
process of the Big Bang and the expansion of the Universe
as a result of the phase transition and the formation of
phases of primary fermions.

ON THE NUMBER OF BARYONS IN THE
OBSERVABLE UNIVERSE, THE MASS OF
PROTON, AND THE POSSIBLE ORIGIN OF THE
BARYON NUMBER IN THE COSMOLOGICAL
MODEL WITH SUPERCONDUCTIVITY

Bukalov A.V.
Centre for Physical and Space Research, IIS
bukalov.physics@socionic.info

From the cosmological model with superconductivity
(CMYS) are obtained formulas of the baryons and neutrinos
numbers in the Universe. The connection between the
number of baryons and leptons with the holographic prin-
ciple is discussed. Within the framework of the CMS it is
shown the origin of the baryon number, or baryon charge
of the Universe, and proton mass.

ON THE NATURE OF TIME

Bukalov A.V.
Centre for Physical and Space Research, IIS
bukalov.physics@socionic.info

It is a review of various theories and concepts of time -
cosmological, geological, biological, and psychological.
There are considered the possible physical causes of the
irreversibility of the observed processes (time arrows).

THE THEORY AND SIMULATION OF THE
NEUTRON MODERATION SPECTRUMS IN
HOMOGENEOUS URANIUM-CARBON MEDIA
FOR CONTROLLED NUCLEOSYNTHESIS

S.A.Chernezhenko, A.A.Kakaev, A.V.Rybak,
V.P.Smolyar, V.A.Tarasov, Y.A. Tverdokhlib,
V.V.Urbanevich
Odessa National Polytechnic University,
Shevchenko av., 1, 65044, Odessa, Ukraine
vtarasov@ukr.net

In [1, 2] the analytic expression for the neutron slow-
ing down spectrum for an isotropic neutron source in
slowing down neutron-absorbing media was obtained.

Graphs are presented for the energy spectra of slowing
down neutrons in hydrogen and uranium-carbon homoge-
neous media. The graphs are obtained by computer calcula-
tion using the theoretical expression from [1, 2] and using
the GEANT4 code. A comparative analysis of the neutron
spectra for uranium-carbon slowing down media presented
in our work, demonstrates a good agreement between the
spectra calculated according to the developed theory and
the spectra calculated by the Monte Carlo method.



With the help of a change in the spectrum of slowing
down neutrons, it is possible to regulate the yield of nu-
clides formed as a result of neutron-nuclear reactions.

[1] V.D. Rusov, V.A. Tarasov, S.A. Chernezhenko, A.A.
Kakaev, and V.P. Smolyar. The neutron moderation theory,
taking into account thermal motions of moderating medium
nuclei. // European Physical Journal A - Hadrons and Nuclei,
2017, No.53:179. arXiv: 1612.06838v.1 [nucl-th].

[2] V.D. Rusov, V.A. Tarasov, S.A. Chernezhenko, A.A.
Kakaev, V.P. Smolyar, V.M. Vashchenko. Neutron modera-
tion spectrum considering inelastic  scattering.  //
arXiv:1801.06142v.1 [nucl-th]. —2018. — P. 1-24.

THE ROLE OF SIMULTANEITY IN THE
RELATIVISTIC QUANTUM MECHANICAL
MEASUREMENTS

N.O. Chudak
Odessa National Polytechnic University, Ukraine
nata.podolyan@gmail.com

In the paper we analyze the definition of the Fock com-
ponents of interacting relativistic particles for the case of
the system. Attention is drawn to the problem of transition
from one inertial reference frame to another [1]. In our
opinion, the problem is that the simultaneous measurement
of one inertial reference frame will be not simultaneous in
another inertial reference frame. The physical theories in
which explicitly or implicitly the multi-time probabilities
amplitudes are considered, are analyzed. In the paper we
present arguments that taking into account the influence of
the measurement process on the state of the system it is
impossible to consider the multi-time probability ampli-
tudes for quantum theories. Even if the events correspond-
ing to the particles observation at different points of space
at different times, they are separated by spatially similar
intervals. It is shown that due to the substantial non-
localization of a quantum relativistic system interaction
with a measuring device, these measurements can not be
regarded as not related to each other. It is proposed to de-
termine the Fock columns components as probability ampli-
tudes, the squares modules of which determine the results
of measurements which are simultaneous in relation to the
reference frame in relation to which the state of the relativ-
istic quantum system is considered. This leads to the fact
that the arguments of the Fock column components in dif-
ferent reference systems can not be related to the Lorentz
transformations, or in some other way.

[1] N.O. Chudak, et al. UJP 61, Ne 12, p. 1039-1054 (2016)

EINSTEIN-HAMILTON-JACOBI EQUATION
SOLUTION IN THE T-REGION OF SPHERICALLY
SYMMETRIC CONFIGURATION OF
GRAVITATIONAL, ELECTROMAGNETIC AND
SCALAR FIELDS

M. S. Dmytriiev, V. D. Gladush
Oles Honchar Dnipro National University, Dnipro,
Ukraine

The problem of constructing a T-solution of Einstein
equations for spherically symmetric configuration of sca-
lar, electromagnetic (EM) and gravitational fields and its
research are considered. We note that such problem can be
solved in two ways. In the first one, we would have to
build space-time representation of spherically symmetric
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field system evolution. It reduced to solving Einstein's
equations and the laws of motion of EM and scalar fields
together with boundary conditions.

The second method, which we used in this work, sug-
gests investigating configuration space (minisuperspace)
of spherically symmetric system of EM, gravitational and
scalar fields. Especially, it prescribes to research how one
field depends on another, instead of how fields depend on
time. Using the Hamilton constraint, we exclude the lapse
function from the Einstein-Hilbert action, which allows us
to proceed to the minisuperspace for our configuration.

In this case, the Einstein equations are equivalent to the
motion equations of some “effective” particle or to the geo-
desic equations in minisuperspace, taking into account ref-
erence frame fixing. We research minisuperspace geometry,
calculate components of curvature tensor, Ricci tensor and
scalar curvature. Described approach lets us to get configu-
ration variables as functions of one of them. We concretize
lapse function (frame of reference) and recover time de-
pendency within classical geometrodynamics.

THE DENSITY OF MATTER: FROM MICRO-
MECHANICAL (GRANULAR) TO MACRO-
MECHANICAL (UNIVERSE) SYSTEMS

O.1. Gerasymov ', L.S. Kudashkina "*
" Department of General and Theoretical Physics,
Odessa State Environmental University,
Odessa, 65016 Ukraine, gerasymovoleg@gmail.com
? Department of Mathematics, Physics and Astronomy,
Odessa National Maritime University,
Odessa, 65029 Ukraine, kuda2003@ukr.net

We discuss some visible analogies of mapping of the
density of matter field which has been observed in Uni-
verse [1] and in micro-mechanical in particular granular
materials [2]. In both mentioned global classes of physical
systems there are the same known initial problem exist:
the local density field is insufficiently defined [1, 2].

Several structural characters which are in common in
those, quite differently scaled systems (like specific clus-
terisation are outlined. Mentioned circumstances inspire
the idea to apply the methods of parameterization of struc-
tural and physical properties of the granular materials [3]
(like geometrical, structure invariants, statistical methods)
also to study the relevant fragments of picture maps (plane
cross-sections) of the Universe — filaments and voids.

The presented work has been done in the Department
of General and Theoretical Physics in Odessa State Envi-
ronmental University where regular international research
program which focused on study of the Soft matter is car-
ried on.

1. Dolgov A. D., Zeldovich Ya. B., Sazhin M.V.: 1988, Cosmol-
ogy of the early Universe (Moscow Univ. Press, Moscow),
199p. (in Russian).

2. Jaeger H. M., Nagel S.R., Behringer R.P.: 1996, Reviews of
modern physics, 68, 1259.

3. Gerasymov O.I. Physics of Granular Materials (TES, Odesa,
2015) 264p. (in Ukrainian).



ON THE CONFIGURATION SPACE OF
A SPHERICALLY SYMMETRIC SYSTEM
OF GRAVITATIONAL AND ELECTROMAGNETIC
FIELDS

Gladush V.D.
Oles Honchar Dnipro National University, Dnipro,
Ukraine
vgladush@gmail.com

We study some classical and quantum aspects of the
minisuperspace for a spherically-symmetric system of gravi-
tational and electromagnetic fields. Note that configurations,
which are stationary respect to external observer, have re-
gions of space-time (ST) with dynamic behavior. This means
that in these regions there exists an evolution of the ST ge-
ometry in time, which is responsible for both classical and
quantum mechanical properties of the model. From the stan-
dard action, we construct the reduced action and conserved
total mass and charge. In view of a Hamiltonian constraint
the non-dynamic degree of freedom from the action is ex-
cluded. This leads to the action in the minisuperspace. There-
fore, the classical phase of the investigation of the Einstein
equations solutions reduces to the study of solutions of the
Einstein-Hamilton-Jacobi equation in the minisuperspace.
The minisuperspace is flat therefore solutions of the Einstein
equations correspond to a pencil of lines in the minisuper-
space. Their intersections with the light cone correspond to
the event horizons in the ST of BH. The consideration of the
quantum aspects is formally reduced to the quantization of a
particle in a three-dimensional pseudo-Euclidean space. Us-
ing the compatibility condition of the DeWitt and the eigen-
value equations for the operators of mass and charge the con-
figuration wave function is constructed. Thus, we obtain a
model of a charged BH with a continuous spectrum of
masses and charge.

SUPERSPACE APPROACH TO THE
QUANTIZATION OF CHARGED BLACK HOLES
WITH ALLOWANCE FOR THE COSMOLOGICAL
CONSTANT

M.G.Holovko, V.D.Gladush
Oles Honchar Dnipro National University, Dnipro,
Ukraine

In the present paper, we study the geometry of a mini-
superspace and its relation to the corresponding space-
time geometry of a spherically symmetric configuration of
electromagnetic and gravitational fields, taking into ac-
count the cosmological constant, and the construction of
the wave function of a quantum system. By the general-
ized Birkhoff theorem, for this configuration we can in-
troduce the R- and T-regions, which simplifies the de-
scription of the dynamical system. Proceeding from the
standard classical Einstein-Hilbert action, a Lagrangian of
the fields configuration is constructed for a spherically
symmetric space-time. The Lagrangian of the system is
degenerate and contains a non-dynamic degree of free-
dom, which leads to a constraint. After eliminating the
constraints, we proceed to the description of the dynamic
system in the configuration space (minisuperspace). We
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consider additional conserved physical quantities: the total
mass and the charge of the system. We note that the ge-
ometry of the minisuperspace turns out to be conformally
flat. In addition to the standard horizons inherent in a
charged black hole, space-time has an additional cosmo-
logical horizon. In the configuration space the simplest
invariants of the curvature tensor: the scalar curvature, the
square of the Ricci tensor, the Kretschmann invariant, are
vanish, while the components of the Ricci tensor and the
curvature tensor diverge on the minisuperspace analogue
of the cosmological horizon.

Within the framework of canonical quantum gravity
with material sources, physical states are found by solving
the Hamiltonian constraint in the operator form for the
wave function of the system defined on the minisuperspace,
taking into account conserved additional quantities. Formal
quantization in the R-region can be regarded as an analytic
continuation of solutions from the T-region. In this ap-
proach, taking into account the mass and charge operators
leads to a continuous spectra of mass and charge.

MORPHOLOGY OF GALAXY CLUSTERS IN
SUPERCLUSTERS

V. Korshunovl, S .Yemelyanovz, E. Panko’
'Department of Theoretical Physics and Astronomy,
1. I. Mechnikov Odessa National University
’Department of Physics and Mathematics, V. O. Suk-
homlinsky Nikolaev National University
valerij.korshunov@gmail.com, panko.elena@gmail.com

We present the results of study of the 2D distribution
of galaxies in 112 galaxy clusters forming 19 super-
clusters with richness 5 and more. Our study bases on list
of galaxies of Muenster Red Sky Survey (Ungruhe et al.,
2003). The galaxy superclusters were detected using
Friend-of-Friend method for cluster having 50 and more
galaxy in the cluster field (based on Panko & Flin, 2006).

According the classification scheme (Panko, 2013) we at-
tributed to clusters C, I or O type according to concentration
to the center, as well as L or F types in the case statistically
significant concentration to the line. We also took into ac-
count the role of bright cluster members (cD and BG types).
It some cases we found a special peculiarities, such as X or
Y- type subctructures or curved strips.

The results are discussed.

1. Panko, E., Flin P., 2006, Journal of Astronomical Data, 12, 1.

2. Panko E. A., 2013, Odessa Astronomical Publications, 26, 90.

3. Ungruhe, R., Saitter, W. C., Durbeck, H. W., 2003, Journal of
Astronomical Data, 9, 1.



THE RESEARCH OF THE FIXED POINTS OF THE
LENS MAPPING

Kotvytskiy A.T." %, Shablenko V. Yu.", Bronza E.S.

! Department of Theoretical Physics, V. N. Karazin
Kharkiv National University,

? Department of Physics, Ukrainian State University of
Railway Transport

? Faculty of Computer Science, Kharkiv National Uni-
versity of Radio Electronics

kotvytskiy@gmail.com, shablenkov@gmail.com,
eugene.bronza@gmail.com

Let L be a lens mapping (from the plane of the source
to the plane of the lens) that describes an N-point gravita-
tional lens. Let L is defined by a complex function of the
complex variable L. The fact that the function L is the
difference of two functions: the identity function and W of
the deflecting (from the source) function.

It can be shown that the function W:

- analytical;

- rational;

- its zeros are fixed points of L, the number of distinct
zeros in the finite plane is from 1 to N-1;

- its poles are points whose coordinates are complex
conjugate to the coordinates of point masses, all poles are
prime, the residues at the poles are equal to the value of
dimensionless point masses, the sum of the residues at the
end points is equal to one.

The function W has a representation in the form of a
ratio of two polynomials. Up to a constant factor, the nu-
merator of the ratio is the derivative of the denominator.
This allows the Gauss-Lucas theorem (on the distribution
of the roots of the derivative of a polynomial) to apply to
the function W.

We have proved:

Theorem. The fixed points of the mapping L belong
to the polygon of the set of points that are complex conju-
gate to the points at which the point masses are located.

The polygon of a set of points is defined as the mini-
mal convex polygon that contains this set.

AN ALTERNATIVE METHOD OF INTRODUCING
THE ELECTROMAGNETIC INTERACTION INTO
THE STANDARD MODEL

K.K.Merkotan
Odessa National Polytechnic University, Ukraine
merkotankir@ukr.net

In the Standard Model, the electromagnetic field is in-
troduced as a linear combination of fields that transform
according to the representations of different gauge groups.
It leads to the fact that the electromagnetic field transfor-
mation law under local gauge transformations becomes
complicated and does not resemble the transformation law
in the “ordinary” electrodynamics. It drives to an issue
with the construction of experimentally observable quanti-
ties - the strengths of electric and magnetic fields and “de-
stroys” the known method of describing the electromag-
netic field. The paper draws attention to the possibility of
another method of introducing the electromagnetic inter-
action [1]. The method is based on the observation that the
usual way of constructing the locally invariant Lagran-
gians ensures the invariance only for a certain choice the
gauge group generators representation [2]. The representa-
tion can be replaced by any equivalent representation and
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it is natural to require the symmetry with respect to the
replacement of the generators representation. The Stan-
dard Model Lagrangian contains the raising and lowering
generators of the SU (2) group. The commutation relations
between generators of this group determine only the abso-
lute values of the raising and lowering generators matrix
elements. At the same time, the arguments of these matrix
elements are uncertain. In the paper, the electromagnetic
field is introduced as a compensating U(1)-field, which
ensures the Lagrangian invariance with respect to the
various choices of arguments. It is shown that despite the
fact that the W-bosons are charged particles, they should
not interact with the electromagnetic field.

[1] K.K. Merkotan, et al, An Alternative Method for Solving
Two Problems of the Standard Model, arXiv:1711.01914
[physics.gen-ph]

[2] K.K. Merkotan, et al, A New Symmetry of Electroweak La-
grangian, East Eur. J.Phys., Vol.5 No.2 (2018) 35-48

THE ELECTROWEAK PHASE TRANSITION IN A
SPONTANEOUSLY MAGNETIZED VACUUM

Minaiev P., Skalozub V.
Department of Theoretical Physics, Oles Honchar Dnipro
National University
Minaevp9595@gmail.com

We investigate the electroweak phase transition in the
Standard Models with accounting for the spontaneous
vacuum magnetization. As it is known, for mass of Higgs
boson grater then 75 GeV, this phase transition is second
order. But according to Sakharov's conditions for the for-
mation of the baryon asymmetry of the Universe it has to
be strong first order. The spontaneously generated
(chromo) magnetic fields are temperature dependent. They
influence the phase transition.

Color chromomagnetic fields B; and Bg were created
spontaneously in the gluon sector of QCD at temperature
T > T, higher the deconfinement temperature 7,. Usual
magnetic field H had also been spontancously generated.
For T close to Ty the magnetic fields could change the
kind of the phase transition.

The field strengths B3(T), Bs(T) and H(T) at relevant
temperatures are also estimated.

DARK MATTER IN GALAXIES - ONE OF THE
MOST INTRIGUING PUZZLES IN MODERN
COSMOLOGY

Murnikov B.A.
Odessa 1.1 Mechnikov National University, Odessa,
Ukraine
bamur@ukr.net

From long-term observations it follows:

— the speed of rotation of all types of galaxies can not
be explained by the mass of luminous matter (stars),

— the mass of clusters of galaxies consists of dark mat-
ter by more than 80%,

— more, than 80% of all matter in the Universe is not
associated with the primary plasma, that appeared as a
result of the Big Bang.

Particles of dark matter:

— these are not the photons,



— these are not quarks or leptons (do not appeared in
processes with strong, weak or electromagnetic interac-
tions),

— are not associated with primary plasma,

— are not a hot dark matter.

Candidates for dark matter particles can be:

— thermal relic particles (which were in a state of
thermal equilibrium with other particles immediately after
the Big Bang): neutrinos (hot particles), sterile neutrinos,
gravitino (warm particles), lightest supersymmetric parti-
cles (cold particles), lightest Kaluza-Klein particles (cold
particles, from others dimensions);

— nonthermal relic particles (were not in thermal equi-
librium in the early Universe): Bose-Einstein condensates,
axions, axion clusters, solitons, supermassive WIMPs, etc.

Paolo Gondolo (2015): “That which does not kill us
makes us stronger”’.

HALOS IN DARK AGES: FORMATION AND
CHEMISTRY

B. Novosyadlyj"**, V. Shulga'>*, W. Han"*,
Yu. Kulinich’, M. Tsizh’

!International Center of Future Science of Jilin Univer-
sity, Qianjin Street 2699, Changchun, 130012,
P.R.China,

? Astronomical Observatory of Ivan Franko National
University of Lviv, Kyryla i Methodia str., 8, Lviv,
79005, Ukraine,

*Institute of Radio Astronomy of NASU, 4 Mystetstv str.,
61002 Kharkov, Ukraine,

“College of Physics of Jilin University, Qianjin Street
2699, Changchun, 130012, P.R.China

Formation of halos in Dark Ages from initial spherical
perturbations is analyzed in four component Universe
(dark matter, dark energy, baryon matter and radiation) in
the approximation of relativistic hydrodynamics. Evolu-
tion of density and velocity perturbations of each compo-
nent is obtained by precise integration of system of nine
differential equations from z = 10 up to virialization,
which is described phenomenologically. It is shown that
number density of collapsed or virialized dark matter ha-
los with masses M ~ 10°-10° M, is close to the number
density of normal galaxies in the comoving coordinates.
The dynamical dark energy of classical scalar field type
does not influence practically on the evolution of other
components, but dynamical dark energy with small value
of effective sound speed can be important at the late stage
of halo formation. Simultaneously, the system of kinetics
equations describing the formation/dissociation of the first
molecules have been integrated for each step of hydrody-
namical part of problem. The results show that number
densities of molecules H2 and HD, which are important
coolers in the processes of formation of first stars, are
essentially higher in halos than on a uniformly expanding
background. It is caused by increased density and rates of
reactions at quasilinear and nonlinear evolution stages of
density and velocity of baryon component of halos. For
example, at the moment of virialization the mean number
densities of molecules H2 and HD are in ~ 10° and ~ 400
times larger than on cosmological background accord-
ingly. At the end of Dark Ages (z ~ 10) the number den-
sity contrasts of these molecules are even greater. It is
shown also that the temperature history of the halo is im-
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portant for calculating the concentration of molecular ions
with low binding energy. So, in a halo with virial tempera-
ture ~ 10° K the number density of the molecular ion
HeH+ is approximately 100 times smaller than that on the
cosmological background.

ON THE TETRAD APPROACH IN GENERAL
RELATIVITY: AN ARBITRARY
NONORTHOGONAL TETRAD, CONTINUITY
EQUATIONS, AND SO ON

V.P.Olyeynik
Odessa I.1. Mechnikov National University, Ukraine
olyeyvp@onu.edu.ua

A tetrad approach is well known for the description of
any gravitational field in general relativity. If we pass
from the metric tensor to the local non-orthogonal
holonomic basis, the metric tensor is a bilinear combina-
tion of basis vectors with scalar functions as coefficients.
Similarly, any tensor field of rank # may be represented
as a corresponding 7 -polylinear combination of basis
vectors with scalar coefficients.

Along with the holonomic basis we introduce the con-
jugate basis (cobasis), which vectors are connected with the
vectors of the basis by the Kronecker symbols. We note that
even for a diagonal metric, the cobasis vectors will contain
both the gradient and the vortex parts. It can be shown that
the curvature tensor, the Ricci tensor, and also the scalar
curvature contain the vortex parts of the cobasis vectors
only linearly. This representation allows us to consider any
state of gravitational field in general relativity as a state of
nonlinear scalar fields system and a state of linear vortex
fields which define cobasis.

The description of the vortex parts of the cobasis vec-
tors can be carried out in analogy with the electromagnetic
field in Maxwell's theory: four antisymmetric II rank ten-
sors for the gravitational field as well as the corresponding
continuity equations are established. These tensors are
omitted in the vacuum Lagrangian for gravitational field
in general relativity. At the same time, their account is
extremely important for the determination of dark matter
in galaxies and of dark energy in cosmology.

DETAIL MORPHOLOGY OF THE RICH
CONCENTRATED GALAXY CLUSTERS

Panko E. ', Yemelianov S.z, Stepaniuk A2
'Department of Theoretical Physics and Astronomy,
1. I. Mechnikov Odessa National University
’Department of Physics and Mathematics, V. O. Suk-
homlinsky Nikolaev National University
3Lohika Company, Odessa, Ukraine
panko.elena@gmail.com

We present the results of study of the 2D distribution of
galaxies in 30 rich galaxy clusters with significant concentra-
tion to the cluster center according to preliminary estimation.
The input data were selected from “The Catalogue of Galaxy
Clusters and Groups” (Panko & Flin, 2006) based Muenster
Red Sky Survey galaxies (Ungruhe et al., 2003). Concen-
trated galaxy cluster (C-type, according to Panko, 2013



scheme) are evolved, virialized structures. It is confirmed by
a big number of ¢D cluster in our data subset: 70%.

Substructures in C-type clusters must be weakly
marked. For example, the clusters with the concentration
to the narrow strip were not detected. Nevertheless we
collected the subset of C-type rich clusters having the pe-
culiarities.

FIRST RESULTS ON PRECISE DETERMINATION
OF Z-Z' MIXING WITH ATLAS AND CMS
DIBOSON PRODUCTION DATA AT THE LHC AT
13 TeV AND PREDICTIONS FOR RUN 2

Pankov A.A.

Abdus Salam ICTP Affiliated Centre @ Technical
University of Gomel & Institute for Nuclear Problems of
Belarusian State University, Minsk, Belarus
pankov@ictp.it

New heavy neutral bosons Z' decaying to charged
gauge boson pairs W are predicted by many scenarios of
new physics, including models with extended gauge sec-
tor. The diboson production allows to place stringent con-
straints on the Z-Z' mixing angle and Z’ mass. We find
that the bounds on the Z-Z’ mixing angle obtained with
data comprised of ~36/b" of pp collisions at LHC (13
TeV) and recorded by ATLAS and CMS detectors are
quite competitive with those derived from the global
analysis of the electroweak data. Further improvement on
the constraining of this mixing can be achieved from the
analysis of data which will be collected at higher luminos-
ity at the LHC.

A NEW METHOD FOR MONTE-CARLO EVENT
GENERATORS OF THE SCATTERING
PROCESSES

0.S.Potiienko
Odessa National Polytechnic University, Ukraine
Sfrumle@ukr.net

There is a well known problem of Monte-Carlo event
generators for the inelastic scattering processes. This problem
is connected with an enormous increasing of the phase-space
dimension of such system as a result of the huge amount of
the secondary particles in the final state of the scattering
process at high energies. Accordingly, to generate the output
events for the given initial state of the system we should gen-
erate the huge amount of the quantities with the accounting
of the difficult dependence between them. Moreover the use
of the non-phenomenological models leads to additional
complexity connected with the accounting of the interference
contributions to the scattering diagrams. So it was proposed
the crucially new approach to the development of Monte-
Carlo event generators which based on the Laplace method
[1] for calculation of multidimensional integrals.

According to the Laplace method it is necessary to
consider only the neighbourhood of the maximum point of
the scattering amplitude rather than whole phase-space of
the system. Furthermore this method makes it possible to
generate independent quantities and then make a transition
to the initial quantities which have too complicated
dependency to be generated directly.
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[1] LSharf, A.Tykhonov, G.Sokhrannyi, K.Yatkin, V.Rusov.
Mechanisms of proton-proton inelastic cross-section growth in
multi-peripheral model with in the framework of perturbation
theory. Part3 / J.Mod.Phys. — 2012. — Vol.3. — P. 129-144.

THE LAPLACE METHOD FOR LOOPLESS
DIAGRAMS IN THE MULTIPARTICLE FIELDS
MODEL

D.Ptashynskyi
Odessa National Polytechnic University, Ukraine
melianua@gmail.com

The paper considers the possibility of describing proc-
esses of inelastic scattering of protons by means of loopless
Feynman diagrams that arise when applying the method of
multiparticle fields to these processes. The amplitude of ine-
lastic scattering of two protons with the formation of a certain
number of charged and uncharged pions is the sum of all
possible diagrams without loops. The paper proposes a recur-
rent method of taking into account all these diagrams. In the
paper, it is analytically proved that the point of maximum of
the module of each loop block corresponds to equal to the
value of the pulses of all the particles joining this block. Par-
tial, topological and inclusive cross sections for sufficiently
small quantities of secondary particles are calculated by the
Laplace method[1], taking into account all interference con-
tributions. Comparison of the results of calculations with
experimental data on inclusive cross sections for fastness is
carried out. It is shown that with increasing collision energy,
due to interference effects, the type of dependence of the
inclusive cross section on the fastness should vary from one
having one maximum to one having two symmetric maxima.
It is precisely this change that is observed in known experi-
ments in measuring inclusive cross-sections in rapidity at
high energies of welded particles.

[11 Meton Jlammaca i OMHCY HEOPY)KHOTO PO3CITHHS
aJIpOHIB 1 HOBI MexaHi3Mu 3pocTanus mepepisis / lapd 1.B.,
TuxonoB A.B., Coxpaunnii I'.O., Stkia K.B., JlemieprieB
M.A., lToponsn H.O., Pycos B./1. // Ykp. ¢i3. xyp.- 2011. —
T.56, Nell. —Cr. 1151-1164.

DARK MATTER MODEL FAVOURED BY
REIONIZATION DATA: 7~KEV STERILE
NEUTRINO VS COLD DARK MATTER

Rudakovskyi Anton
BITP, Ukraine

Recent reports about the detection of the faint narrow
emission line at 3.5 keV can be interpreted in favour of
dark matter made of 7 keV sterile neutrinos. Another
signature of such sterile neutrino dark matter should be
fewer ionising sources in the early Universe (compared to
the standard “cold dark matter' scenario) that should affect
the process of reionization. By comparing the detailed
model predictions of reionization made by 7 keV sterile
neutrino dark matter and cold dark matter with the
extended model-independent set of observations during
the epoch of reionization, we found that 7 keV sterile
neutrino dark matter is slightly better consistent with
observations.



3D-FORM OF THE PERIODIC SYSTEM OF
CHEMICAL ELEMENTS OF GAMOW AND ITS
DEVELOPMENT

G.B.Ryazantsev ', M.A.Khaskov *
" Lomonosov Moscow State University, Moscow ,
Russia, anis-mgu@rambler.ru
? All-Russian Scientific-Research Institute of Avia-
tion Materials (VIAM), Moscow, Russia,
khaskov@mail.ru

In addition to fundamental theoretical works, Gamow's
popularity was brought to him by his popular science
works, in which the contemporary scientific ideas were
discussed by live and accessible language. Gamow was
not only a great scientist, but also an extraordinary man,
which was repeatedly noted by his friends and contempo-
raries. The American mathematician Stanislaw Ulam
wrote: "Nowadays, when more and more complex mathe-
matics is used, perhaps too sophisticated, it was amazing
to see how far he could go with intuitive pictures and

analogies gathered from comparisons from the field of

history or even art". In the official characteristic of Ga-
mow, signed by the deputy director of the Radium Insti-
tute V. Khlopin, it is said about him: "... is a typical repre-
sentative of the literary and artistic bohemia". Developed
intuition and artistic taste did not allow the talented popu-
larizer to use the conventional flat tables of the Periodic
Table, which were not liked by the very first discoverer of
the Periodic Law. The sequence and continuity principle
was the main heuristic principle in the work of D.I. Men-
deleev, which can be called also as the principle of integ-
rity: "In essence, the entire distribution of elements repre-
sents continuity and corresponds, to some extent, to a spi-
ral function"”. Mendeleev foresaw that "... the system re-
quires a “bodily” form that allows rapprochement in all
directions". For the first time, but not without shortcom-
ings, the spatial spiral form was used by A.E. Shankurtua.
But only in 1948 in the book "One, Two, Three ... Infin-
ity", and then in 1961 in the book "Atoms and their nu-
clei” G.A. Gamow proposed exactly the truly Mendeleev
periodic system in the form of a continuous tape of
chemical elements arranged in order of proton number
increasing, which forms a three-dimensional spiral. The
periodic Gamow system is integral, self-consistent, natu-
rally results from the main heuristic principle of D.IL
Mendeleyev and his idea of "corporeality” and includes
the idea of spiral-like function of A.E. Shankurtua without
its shortcomings.

Keywords: 3d-periodic system, Gamow, Mendeleev,
Shankurtua.

CONDENSATION OF COLD NEUTRONS - IDEA
OF G.A.GAMOW. ON THE POSSIBILITY OF
OBTAINING A NEUTRON SUBSTANCE IN
LABORATORY CONDITIONS.

G.B.Ryazantsev I, G.K.Lavrenchenko 2, LN. Beckman 1,
I.M.Buntseva '
! Lomonosov Moscow State University, Moscow, Rus-
sia, anis-mgu@rambler.ru
? Institute of Low-Temperature Energy Technologies,
Odessa, Ukraine,
uasigmaintet@gmail.com

The formation of a neutron substance is considered,
besides gravitational neutronization other mechanisms,
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such as the condensation of ultracold neutrons (UCN) and
neutronization due to the critical increase in the atomic
number in the Periodic system (PS), are also taken into
account. Condensation of cold neutrons was first talked by
Gamow. Rarely mention this idea, which eventually
found application in the theory of neutron stars. Gamow in
1937-38 showed that when a neutron gas is compressed, a
new superdense state of matter appears. Gamow's key
hypothesis: "we can assume that neutrons from this rela-
tively cold cloud gradually merged into ever larger neu-
tral complexes ..." The stability of the neutron substance is
substantiated already at the microlevel due to Tamm-
interaction, and not only at the macrolevel due to the
gravitational interaction, as it is now believed in astro-
physics. A neutron substance is a very concrete physical
reality, urgently demanding its rightful place in the PS and
studying not only physical, but also chemical, and possi-
bly even in the near future, engineering and technical
properties. We also consider the possibility of a "chemi-
cal" interaction of UCN with molecules of substances with
an odd number of electrons. It is proposed to extend the
PS beyond the limits of classical chemicals and cover a
much wider range of matter in the Universe, based on the
forgotten ideas of D.I. Mendeleev.

Moreover, the neutron and its isotopes (dineutron, tetraneu-
tron, etc.) begin, and the neutron stellar substance ends PS.

Keywords: neutronization, ultracold neutrons, peri-
odic system, Gamow, Mendeleev, Tamm

RECENT RESULTS ON 3.5 KEV LINE SEARCHES

D.O. Savchenko™, D.A. Iakubovskyi"’
'Bogolyubov Institute for Theoretical Physics of NAS of
Ukraine, Kyiv, Ukraine
’Main Astronomical Observatory of NAS of Ukraine,
Kyiv, Ukraine
’Discovery Center, Niels Bohr Institute, Copenhagen,
Denmark

The nature of the 3.5 keV line-like signal detected in
the number of astrophysical objects at the beginning of
2014 still remains unknown. Apart from the purely astro-
physical explanations (which still needs non-trivial as-
sumptions), the line may be produced by the extra-week
interactions of the Dark Matter particles with the Standard
Model known ones. For example, such a signal can be
produced by the decaying Dark Matter consisting of the
sterile neutrinos of ~7 keV mass.

In this talk, we will review the ongoing work on the
analysis of the X-ray data available so far, aimed at the
determination of the line nature. We will also discuss the
perspectives of the planned future observations dedicated
to the study of this signal.

2-FIELD MODEL OF DARK ENERGY
WITH CANONICAL AND NON-CANONICAL
KINETIC TERMS

0. Sergijenko
Taras Shevchenko National University of Kyiv
olga.sergijenko.astro@gmail.com

The simplest and most common physical models for
dark energy with the equation of state parameter crossing -



1 are either a K-essence field or 2-field models. In the
latter case the quintom — 2 fields with canonical kinetic
terms and a potential U(¢, &) — is generally considered.
However, this is not the only possible choice of a 2-field
Lagrangian. Here we reconstruct the potentials U(¢, &) of
the 2-field model with canonical and tachyon kinetic
terms for the dark energy equation of state parametrization
of [Komatsu E., Dunkley J., Nolta M.R., Bennett C.L. et
al., ApJS 180, 330 (2009)] and the classes of 2-field po-
tentials from [Andrianov A.A., Cannata F., Kamenshchik
A.Y., Regoli D., JCAP 02, 015 (2008)].

ON PLEBANSKI-DEMIANSKI-TYPE METRIC IN
GR WITH FLOWS

Shapovalov G.V. ', Muntyan Yu.N.*
'Odessa National Polytechnic University, Ukraine
2Odessa National Maritime Academy, Ukraine

The properties of the Plebanski-Demianski [1] island
where studied [2] using a non-orthogonal gradient tetrad.
Plebanski-Demianski model is the eight-parameter solution
of vacuum Einstein-Maxwell equations. This model as well
as Schwarzschild model contains local singularity.

In present communication we study the island model
with Plebanski-Demianski type metric in the framework of
Riemannian geometry with curvature flows of vacuum
space-time. The difference between the equations obtained
in the framework of this model and equations obtained in
the framework of Plebanski-Demianski model is discussed.

1. Plebanski J.F., Demianski M. Ann. Phys. (NY), 1976, V. 98,
P. 98-127.

2. Muntyan Yu.N., Shapovalov G.V. 17-th Odessa Interna-
tional Astronomical Gamow Conference-School Abstr. 2017,
P. 14.

THE DYNAMIC MECHANISM OF A
SPONTANEOUS SYMMETRY BREAKING IN THE
MULTI-PARTICLE FIELDS METHOD

LV. Sharph
Odessa National Polytechnic University, Ukraine
sharph@ubkr.net

We propose an analysis of the known Higgs
mechanism problems of the Standard Model. Namely, the
«wrong» sign by a quadratic term in the Lagrangian of the
Higgs field is introduced as a postulate, is considered.
Besides, the «fi-four» interaction which is responsible for
the spontaneous symmetry breaking does not reduce to
any of the fundamental interactions. Such interaction is
not related to the localization of some Lagrangian
symmetry and it is not introduced by the transition to
covariant derivatives. Also, the only particle involved in
this interaction is the Higgs boson. In the paper we
propose to consider the Higgs boson as a bound state of
W-bosons due to their weak interaction [1]. The bound
states description by the multi-particle fields method
allows us to naturally get the «wrong» sign of a quadratic
term in the Higgs field Lagrangian. That is, this sign is not
introduced axiomatically, but it is obtained as a result of
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the dynamic equations solution for the multi-particle
fields. Unlike the Standard Model, the Higgs field self-
action is considered not as an additional fundamental
interaction but as a consequence of a self-action of the
non-abelian gauge field which corresponds to the carriers
of weak interaction.

[1] L.V. Sharph, et al. arXiv:1711.01914 [physics.gen-ph] (2017)

X-RAY EMMISSIONS OF ICRF SOURCES

S.Yu. Shevchenko ', V.V. Voitsekhovskiy *, A.V. Tugay ?,
V.V.Tkachuk*
! Schmalhausen Institute of Zoology, B.Khmelnitsky
str.15, Kyiv, Ukraine,
? Taras Shevchenko National University of
Kyiv,Glushkova ave., 4, Kyiv, Ukraine
astromott@gmail.com

ICRF (International Celestial Reference Frame) is cur-
rent astrometric reference frame defined by the positions of
distant extragalactic sources. The most of these sources are
active galactic nuclei hence they should have some active
processes with rapid motions. The aim of this work is to
consider X-ray emission of ICRF sources and to look for
features of their possible proper motions. We identified 54
X-ray ICRF sources and notices rapid variability of W Com
and 2E 1802. To perform more complete analysis, we dis-
cussed evidences of their spectra possible proper motions.
We concluded that some special attention should be paid to
blazars when employing and developing ICRF.

Key words: reference systems, galaxies: active, X-
rays, galaxies.

GEODESIC STRUCTURE OF SPACE-TIMES
AROUND STATIC COMPACT OBJECTS WITH
SCALAR FIELDS

0.S. Stashko, V.1. Zhdanov
Astronomical observatory of Taras Shevchenko National
University of Kyiv, Ukraine

We consider static spherically symmetric compact ob-
jects with strong gravitational and scalar fields within the
framework of the General Relativity. Main attention is paid
to the distribution of stable circular orbits of test bodies
around configurations with a scalar field (SF), which may
contain a black hole (BH) or naked singularity (NS). Our
results concern (a) the linear massive scalar field, (b) fami-
lies of analytic solutions with a nonlinear (self-interacting)
massless SF, (c) the same with a massive SF and (d) with a
phantom SF. We found several examples of the scalar field
potentials concerning (b,c,d) that allow for exact analytic
solutions of the Einstein equations with scalar field; these
potentials are not positively definite. Then we analyze the
behavior of geodesics in the corresponding space-times. We
found regions of parameters of the solutions for which the
ring-shaped structures arise in the distribution of circular
orbits. Our examples show that such annular structures arise
both in the case of BH and in the case of NS.



GAUSSIAN FIELD MODEL FOR GALAXY
DISTRIBUTION

Tugay A.V., Voycehovsky V.V.
Astronomy and Space Physics Department, Faculty of
Physics, Taras Shevchenko Kyiv National University
tugay.anatoliy@gmail.com

Current cosmological N-body and hydrodynamical
simulations are performed with the usage of large re-
sources. Ordinal modern simulation need thousands proces-
sor cores. Number of particles reach 8 trillions in some
cases. New mathematical methods are included into cosmo-
logical codes such as Monte Carlo Markov chains, genetic
algorithms and machine learning. Despite of increasing
resolution and assortimant of simulated physical values,
there are no significant flow of new scientific results ob-
tained from simulations. Some simulations becomes online
virtual observatories with little usage.

We propose simple method to generate two dimen-
sional galaxy distribution which can be considered as a
model of sky distribution of real galaxies. We compared
our random point distributions with positions of SDSS
galaxies by fitting of two point angular correlation func-
tion. Resulting parameters of appropriate galaxy distribu-
tions could be used for the analysis of the large-scale
structure of the Universe.

TWO-LAYER RELATIVISTIC CONFIGURATIONS
WITH ANISOTROPY OF PRESSURE IN THE
GENERAL THEORY OF RELATIVITY

A. N. Turinov
Oles Honchar Dnipro National University,
Dnipro, Ukraine, andrii.turinov@gmail.com

The assumption of local isotropy is one of the most
common assumptions in the astrophysical study of super-
massive stellar objects. Nevertheless, a significant change
in the properties of the objects under consideration is pos-
sible, which occurs when operated with non-perfect liquid
sources. The reason for this was theoretical development
of realistic stellar models by Ruderman and Canuto, who
showed, that matter in strong gravitational fields can be
locally anisotropic. Herewith the radial pressure may not
be equal to the tangential pressure.

In this paper we consider a method for obtaining the ex-
act solutions of spherically symmetric Einstein equations
with equation of state of an anisotropic liquid when there is
a linear dependence of the radial and tangential pressure
components. This method yields new exact anisotropic so-
lutions. Analytical study of the solutions obtained give rea-
son to believe that all new anisotropic solutions can be used
to describe the shells of two-layer relativistic configurations
or inner layers of multilayer relativistic configurations.

In the paper, isotropic solutions were used as nuclei and
new anisotropic solutions were considered as external
shells, external space-time is described by the
Schwarzschild solution. In the models obtained it proved to
be that all the configuration parameters are uniquely deter-
mined by specifying the energy density at the center of the
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configuration. The ratio of the gravitational radius to the
configuration radius indicates that such models can be satis-
factory for describing the relativistic configurations.

DETAIL MORPHOLOGY OF THE RICH GALAXY
CLUSTERS WITH INTERMEDIATE
CONCENTRATION

V.Zabolotnii , S. Yemelizmovz, V.Korshunov', E.Panko'
'Department of Theoretical Physics and Astronomy,
1. I. Mechnikov Odessa National University
’Department of Physics and Mathematics, V.O.Sukho-
mlinsky Nikolaev National University
panko.elena@gmail.com

We present the results of study of the 2D distribution
of galaxies in 170 rich galaxy clusters with intermediate
concentration to the center according the previous estima-
tion. The input data were selected from Panko & Flin
(2006) based on Ungruhe et al., (2003).

Intermediate galaxy cluster (I-type, in Panko, 2013,
scheme) correspond structures in the middle stage of evo-
Iution according to Rood & Sastry and latest ideas as well
as modern numerical simulations.

We detect different kinds of statistically significant
substructures in our data set. Regular ones, such as X and
Y-type overdense regions, short strips or curved bands
were are like to peculiarities detected in O-type clusters.

Panko E., Flin P.: 2006, Journal of Astronomical Data, 12, 1.

Panko E.A.: 2013, Odessa Astron. Publ., 26, 90.

Rood H.J., Sastry G. N.: 1971, PASP, 83,313.

Ungruhe R., Saitter W.C., Durbeck H.W.: 2003, Journal of As-
tronomical Data, 9, 1.

NUMERICAL ESTIMATOR FOR LARGE-SCALE
COSMIC STRUCTURES

A.A. Zhoga', A.V. Tugay', N.G. Pulatova’
! Taras Shevchenko National University of Kyiv
Kyiv, Ukraine, annzho888@gmail.com
? Main Astronomical observatory NASU, Kyiv,
Ukraine

Components of large-scale structure of Universe in-
cludes galaxy clusters, walls, filaments, groups and field
galaxies. The question of spatial organization of all these
components remains open despite of a number of recently
developed methods of LSS analysis. Here we introduce
new continuous structural parameter of galaxy distribu-
tion. This parameter is based on comparison of radial dis-
tribution of galaxies around the certain point with the uni-
form one. New parameter was calculated for sky distribu-
tion of SDSS galaxies at distances from 50 to 150 Mpc.
We come to conclusion that our structural parameter can
be used for the division of LSS components and extraga-
lactic filament detection.



ASTROPHYSICS

(stellar atmospheres, interacting binary systems, variable stars)

A STUDY OF HERBIG AE BE STAR HD 179218:
VARIABILITY IN HEI, SIIT AND OI

A.N.Adigozalzade
N. Tusi Shamakhy Astrophysical Observatory of Azerbai-
jan National Academy of Sciences,
Y.Mamedaliyev settl., Shamakhy, Azerbaijan, AZ 5626
adigozalzade@rambler.ru

Spectral observations of the star were performed at the
Cassegrain focus of the 2 m Karl Zayss telescope of
ShAO of Azerbaijan NAS by using an echelle spectrome-
ter constructed on the base of the spectrograph UAGS
(Ismailov et al., 2013). As a light detector we have used a
CCD with 530x580 elements. Observations were per-
formed in the range A 4700-6700 A. The spectral resolu-
tion is R = 14000. The mean signal to noise level in the
region of the line Ha is S/N = 80-100, and in the region of
the line HP, is S/N = 30-40. Reduction and calibration of
the spectrograms is performed in the DECH programs
(Galazutdinov, 1992). The method of observations and
material processing is described in more detail in the work
of Ismailov et al. (2013).

Table 1 shows the log of observations, where in col-
umns are respectively presented the names of the spec-
trum, the Gregorian and Julian dates, the signal accumula-
tion time and the signal-to-noise ratio in the region of the
line Ha. Observations were conducted for the season
May-September 2015. In total, 28 pairs of spectrograms
were obtained for 28 nights of observations. For to control
of instrument stability and position measurements the
spectra of standard stars HR 7300 and HR 7734 for each
night were obtained. The equivalent widths EW, the bisec-
tor radial velocities Vbis, the radial velocities at the peak
of the line Vp, the half-widths FWHM (full width at half
maximum), the central depths R\ (intensities) of lines Ha,
HB, Hel 15876 A, D1, D2 Nal, Sill 16347, 6371 A, [OI] &
6300, 6363 A and diffuse interstellar bands DIB A 5780
and 5797 A were measured.

The average error in the intensity measurements as a
function of the S/N level was 0.4-0.5% in the region of the
Ha line and up to 1% in the region of the HP line. Depend-
ing on the S/N level, errors in equivalent widths measure-
ments, for example, were from 3% for Ha, up to 30% for
[OI] A 6300, 6363 A lines. The average error in measuring
the radial velocities for individual spectral lines in the spec-
tra of standard stars does not exceed £+ 1.5-2.0 km/s.The
results of spectral observations of the Herbig Ae/Be type
star HD 179218 are presented. Two wave-like cycles of
variability in the parameters of hydrogen lines Ho and Hf
with a characteristic time of ~ 40 days are revealed. The
first wave of variations is deeper; the branches of decreas-
ing and increasing the spectral parameters of the lines are
more clearly expressed. At the time of the first minimum, in
the profile of the emission line Ha the appearance and dis-
appearance of additional blue and red emission components
are observed. At the same time, narrow absorption compo-
nents were discovered in the HP line. Synchronously with

this, a significant variation in the lines of He I, Si II, D Nal,
[OI] was observed. In addition, the parameters of many
spectral lines shows variations with smaller amplitude and
with a characteristic time of 10-20 days. Possible mecha-
nisms of the observed variability of the star are discussed.

Tablel. The log of observations of the star HD 179218.

JD

Spektr Date 2450000+  t (sec) SIN
ks 6096-97 31.05.2015 | 71743138 1800 94
ks 6103-04 02.06.2015 | 7176.3444 1800 89
ks 6113-14 04.06.2015 | 7178.3034 1800 103
ks 6150-51 08.06.20015  7182.3042 2100 90
ks 6154-55 16.06.2015 | 7190.2681 2100 93
ks 6204-05 17.06.2015 | 7191.3021 2000 89
ks 6220-21 18.06.2015 | 7192.2757 1800 99
ks 6233-34 20.06.2015 | 71943174 1800 91
ks 6275-76 21.06.2015 | 71952604 1800 97
ks 6286-87 24.06.2015 | 7198.2736 1800 91
ks 6328-29 27.06.2015 | 7201.3125 1500 96
ks 6343-44 29.06.2015 | 7203.2667 1800 98
ks 6369-70 30.06.2015 | 7204.3042 1500 87
ks 6387-88 09.07.2015 | 7213.3222 1500 98
ks 6424-25 10.07.2015 | 7214.3278 1500 99
ks 6437-38 11.07.2015 | 72152778 1500 98

ks 6448 11.07.2015 | 7215.2958 1500 90

ks 6449 12.07.2015 | 7216.2938 1500 87

ks 6460 23.07.2015 | 7227.3139 1500 86

ks 6491 26.07.2015 | 7230.2590 600 97
ks 6528-29 29.07.2015 | 7233.2625 1500 94
ks 6585-86 30.07.2015 | 72342882 1500 98
ks 6602-03 31.07.2015 | 72352681 1500 101
ks 6614-15 01.08.2015 | 7236.3104 1500 100
ks 6635-36 03.08.2015 7238.35 1500 102
ks 6716-17 09.08.2015 | 7244.2451 1800 99
ks 6815-16 16.08.2015 | 7251.2715 1500 109
ks 6831-32 18.08.2015 | 7253.2618 1800 108

MAVKA: STATISTICALLY OPTIMAL
DETERMINATION OF EXTREMA

Andrych K.D."?, Andronov L.L."
! Department of Mathematics, Physics and Astronomy,
Odessa National Maritime University,
? Department of Theoretical Physics and Astronomy,
Odessa National University
katyaandrich@gmail.com, tt_ari@ukr.net

Program MAVKA was elaborated for determination of
characteristics of extrema using small nearby data inter-
vals. Were realized different basic functions, some of
them use whole interval near extremum (algebraic poly-
nomial in general form, "Symmetrical" algebraic polyno-
mial using only even degrees of time (phase) deviation
from the position of symmetry argument, "Asymptotic
Parabola", “New Algol Variable”), other split the interval
into 3 parts (“Wall-Supported Parabola”, “Wall-Supported
Line”, “Wall-Supported Asymptotic Parabola”, “Parabolic
Spline of defect 1”). The variety of methods allows to
choose the “best” (statistically optimal) approximation for
a given time series.



For all approximations, the “linear” parameters were
determined by the Least Squares Method (LSM), and the
“non-linear” parameters were determined using the
method of differential corrections. For all parameters, the
statistical errors are determined.

The methods were illustrated by applications to obser-
vations of some variable stars.

IMPROVED PARAMETERS OF NEWLY
DISCOVERED SHORT-PERIOD BINARIES

V. Breus I, ILL. Andronov 1, P. Dubovsky 2, K. Petrik 3,
S. Zola*, T. Hegedus’

! Department of Mathematics, Physics and Astronomy,
Odessa National Maritime University, Odessa,
Ukraine

? Vihorlat Observatory, Humenne, Slovakia

3 Hiohovec Astronomical Observatory, Hlohovec, Slova-
kia

? Astronomical observatory of the Jagiellonian univer-
sity, Krakow, Poland

’ Baja Astronomical Observatory, Baja, Hungary

We present results of photometric observations of short-
period variable stars discovered during recent decade in the
field of view of intermediate polars (V2832 Cyg, V2833 Cyg,
2MASS J21334629+5112088, 2MASS J21323285+5107316,
2MASS J21330148+5101105, 2MASS J21341620+5107382,
2MASS J21342297+5115544, 2MASS J21344894+5112116,
VSX J213351.1+510633, VSXJ212326.6+422115,
VSXJ195753.6+322815, VSXJ195826.2+323717,
VSXJ195810.3+323350). Most of variables belong to eclips-
ing binary systems. Data were obtained with different instru-
ments in 2009-2017.

During analysis of (O-C) diagrams of some objects we
found significant linear trends which indicate necessity of
improvement of the orbital period values (that usually ob-
tained using relatively short period of observations). Par-
ticularly, for the EW-type system V2833 Cyg the value of
the orbital period is 0.37177351(19) days which is statisti-
cally different from published earlier value of 0.371782(12)
days. For some objects we improved the value of the period
and determined the parameters of the light curves. The pre-
viously period of the 2MASS J21330148+5101105 (3.672
days) contradicts the observed data, but we have not enough
eclipsing minima to determine the correct value. Using time
series of other objects we confirm previously published
values of the period.

NEW RESULTS OF THE LONG-TERM
MONITORING OF THE INTERMEDIATE POLAR
V2306 CYGNI

V. Breus ', K. Petrik 2, S. Zota®
! Odessa National Maritime University, Odessa, Ukraine
? Hlohovec Astronomical Observatory, Hlohovec, Slova-
kia
? Astronomical observatory of the Jagiellonian univer-
sity, Krakow, Poland

The pulsating X-ray source 1WGAJ1958.2+3232 was
discovered by Israel et al. (1998). Negueruela et al. (2000)
announced the system as the intermediate polar. Zharikov

et al. (2001) obtained time resolved spectroscopy and R-
band photometry from which they determined an orbital
period of 4h36m and confirmed the pulsation period of
733 s. Later on, Norton et al. (2002) obtained UBVRI
photometry and reported that the orbital period was 5.387
h, corresponding to the —1 day alias of the period found by
Zharikov et al. (2001). Just after it, Zharikov et al. (2002)
re-analyzed this system using own photometric and spec-
troscopic data along with the data by A. Norton and con-
firmed their previously found orbital period of 4h35m.
The star was named as V2306 Cyg in 2003.

In 2009 we started our own photometric monitoring of
this system. Using the data obtained between 2009 and
2014 and CCD time series from AAVSO database, we de-
termined orbital minima timings and carried our an (O-C)
analysis. The regular cycle miscount was detected, so we
corrected cycle numbers and smoothed the (O-C) diagram
with the linear fit. In this previous research we determined
the new value of the orbital period of 0°.181545+0.000003
which is slightly different from the value of
0°.181195+0°.000339 determined from radial velocities by
Zharikov et al. (2002). Formally the accuracy estimate of
our result is 113 times better (Breus et al., 2014).

The photometric monitoring continues and in 2016 we
found the need to improve the previous results since there
was still some linear trend at the (O-C). But at that time
we had not enough data to do it. Now using CCD time
series obtained during 2015-2018 using 60-cm Zeiss-
Cassegrain telescope at the Observatory and Planetarium
in Hlohovec, Slovakia and 50-cm Zeiss reflector at the
Fort Skala observatory in Krakow, Poland we repeated
similar calculations and we present the new value of the
orbital period and some results on the spin variability.

”RUNNING SINE” ANALYSIS OF SYMBIOTIC,
SEMI-REGULAR AND CATACLYSMIC VARIABLES

L.L. Chinarova "2, LL. Andronov?
! Astronomical Observatory, Odessa National University
Odessa, Ukraine, llchinarova@gmail.com
? Department of Mathematics, Physics and Astronomy,
Odessa National Maritime University, Ukraine,
tt_ari@ukr.net

We present some highlights of the “Running Sine”
(RS) method. This approximation is a powerful tool for
analyzing characteristics of “nearly-sinusoidal” variations
at a time scale, which is larger than the “basic” period [1].
This is related to the “least squares” wavelet (W) analysis
[2], which is effective for slow changes of the period as
well as multiple periods with large difference between
periods (or quasi-periods = cycle lengths). However, the
period is fixed, so the parameters — the “mean” (over the
basic period), semi-amplitude and also the phase may be
defined. The accuracy of all parameters (also predicted
maximum, minimum and their phases) is estimated using
statistically correct (complete, not abbreviated) formulae.
For very long basic periods, which exceed the length of
time series, such an approximation loses sense, and as-
ymptotically converges to a “Running Parabola” (RP)
method [3]. In other words, there is a sequence (RP, W,
RS) of methods efficient for increasing ratio of the corre-



lation length (stability of oscillations) to basic period. The
applications of this method are shown for variable stars of
different types — symbiotic, semi-regular and cataclysmic.
These studies are part of the “Inter-Longitude Astronomy”
(ILA) [4,5] and “Astroinformatics™ [6].

1.Andronov, I. L. 1998, Kinematika Fiz. Nebesn. Tel, 14, 490.

2.Andronov, 1. L. 1997, A&AS 125, 207.

3.Andronov, 1. L.; Chinarova, L. L. 2013, Czestochowski
Kalendarz Astronomiczny, 10, 171 (arXiv:1308.1129)
2013CKA....10..171A.

4.Andronov I.L., Marsakova V.I., Kudashkina L.S., Chinarova
L.L.: 2014, AASP, 4, 3.

5.Andronov, I.L. et al. 2017, ASPC 511, 43.

6.Vavilova, 1. B. et al. 2017, IAUS 325, 361.

OBSERVATIONS OF V1028 CYGNUS
DURING ITS JULY 2018 SUPEROUTBURST

Lewis M. Cook’, Ivan L. Andronov’
1 Center for Backyard Astrophysics (Concord),
1730 Helix Court, Concord, CA 94518 USA
2 Department of Mathematics, Physics and Astronomy,
Odessa National Maritime University, Odessa, 65029
Ukraine

We made observations of V1028 Cygni in B, R and 1
filters on two nights in 2018. We present results for
analyses in I light for one night and R light on the other.
Superhumps were detected on both nights of
approximately the same value, 0.062 days. On the second
night, the star was fainter and fading, but superhumps
were still evident.

POSITRON SPECTROSCOPY OF YOUNG
SUPERNOVA REMNANTS

D.N. Doikov
Odessa National Maritime University,
Dep. of Mathematics, Physics and Astronomy Odessa,
Ukraine, doikov@mail.bg

This paper discusses radiative and thermodynamic
properties of cold rarefied aggregates containing non-
uniformly distributed gas and dust, through which high
fluxes of fast positrons with energies of 0.511, 1.2 MeV
pass. The investigated gas is in the nebulous state with
particle densities of 1-10” and temperatures within the range
of 30-100 K. We have estimated the input of energy into
thermodynamic temperature of dust, which causes its
additional heating and IR thermal emission. The structure
of radiation field S(E,r) and electron velocity distribution
function F(E,r) were determined depending on the energies
of quanta and electrons, respectively. The ejecta of SN
1987A is reckoned as an ideal object of positron impact on
the medium at the nebular phase. The interaction between
positrons and solid particles, atoms and molecules has been
considered separately. Passage of positrons through solid
particles typically results in their enhanced amorphous state
and heating. Consequently, a characteristic excessive
fluorescence of particles, namely astronomical silicates and
graphite, occurs. In fact, ionization loss of energy of fast
positrons comprises consecutive creation of K-L-M shell
vacancies, cascade transitions and transfer of the remaining
energy to the atoms which make up solids rather than to the
Auger electrons. In this case, quanta from cascade
transitions in a solid particle can be only linked to the
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lowest atomic levels or fy-quanta produced in the
annihilation of positrons and K-L electrons. The energy
used to heat a particle itself was estimated by the energy of
N-M-K cascades. In this case, the accuracy of the
calculated energy balance of dust in the ejecta markedly
exceeds the estimates obtained using net radiation loss of
particles in the matter. In the nebular atomic-molecular
plasma of the supernova ejecta, the energy of the K-shell
vacancy created by a positron is redistributed between
cascade transitions and Auger electrons. It has been shown
that in astrophysics the positron annihilation spectroscopy
resulting in the typical radiative response of matter opens
up new opportunities for studying young supernova
remnants and active galactic nuclei.

DISTRIBUTION OF CARBON STARS IN THE
GALAXY

1.Eglitis, A.Sokolova
Institute of Astronomy of the University of Latvia, 19
Raina blvd., Riga, Latvia, LV 1856, ilgmars.eglitis@lu.lv

More than 5% carbon stars in Milky Way Galaxy
were discovered in Baldone Observatory. Main photomet-
ric characteristics of these stars were obtained. New type
of variability of late stars — DY Per with irregular dim-
ming by 2-5 magnitudes was selected. “General Catalog
of Galactic Carbon Stars* was prepared in 2001 and now
is continued the catalog data updating.

A search for new faint carbon stars in the Polar region
8 > 55° has been accomplished by obtaining objective
prism spectra in the visual-near infrared (5500 -- 9000 A)
images of CCD camera. The positionsof stars having
color indices J — K > 1.3 mag in Two Micron All Sky
Infrared Survey (2MASS) were selected to pick out suspi-
cious carbon stars.Our survey is limited in brightness by
J <10 mag. 53 new carbon stars were found. The correla-
tive relation between Ty and spectral gradient [7570 —
6850] was confirmed. Such characteristics as T, distance
from the Sun, absolute My and bolometric My, magni-
tudes of carbon stars were obtained. Distribution of carbon
stars on Hertzsprung-Russell Diagram are presented. Dis-
tribution of carbon stars in the Galaxy are obtained.

THE CHEMICAL COMPOSITION OF NEUTRON-
CAPTURE ELEMENTS IN THE ATMOSPHERES
OF BL138 AND BL148

Gopka V.', Yushchenko V.', Yushchenko A.z,
Shavrina A.°, Andrievsky S.', Shereta E.

! Astronomical observatory, Odessa 1.I. Mechnikov Na-
tional University, Odessa 65014, Ukraine

? Astrocamp Contents Research Institute, Goyang 10329,
Korea

3 Main Astronomical Observatory, National Academy of
Sciences of Ukraine, Kyiv, 03143 Ukraine

The chemical composition of neutron-cupture ele-
ments in the atmospheres of BL138 and BL148 was inves-
tigated. We tried to find the absorption lines of several
rare elements, like niobium, molybdenum, ruthenium, and
rhodium, as well as lines of other heavy elements. The
derived abundances are compared with solar system abun-
dance pattern and the chemical enrichment of Fornax
dwarf is discussed.



HAFNIUM ABUNDANCES IN GALACTIC DISC
FGK DWARFS

T.1. Gorbaneva, T.V. Mishenina
Astronomical Observatory, Odessa National University
T.G. Shevchenko Park, Odessa, 65014 Ukraine,
clumpstars@ubkr.net, tmishenina@ukr.net

Hafnium (72) abundances in FGK dwarfs with metal-
licities ranging within —1.0 < [Fe/H] < +0.3 are presented.
The investigated stars belong to the substructures of the
Galactic disc. The observations were conducted using the
1.93 m telescope equipped with the echelle type spectro-
graphs ELODIE and SOPHIE at Observatoire de Haute-
Provence (OHP, France). The results were obtained from
the analyses of spectra of typical signal-to-noise ratio (S/N
~ 100-300) and resolution (R=42,000 for ELODIE and
R=75,000 for SOPHIE). The hafnium abundances were
determined by the LTE spectral synthesis of two Hf II
lines (A4080.437 and A4093.155). Sources of the Hf en-
richment in the Galactic disc have been discussed.

SOLUTION OF THE COAGULATION EQUATION
WITH A COAGULATION COEFFICIENT

K.Huseynov
N. Tusi Shamakhy Astrophysical Observatory
of Azerbaijan National Academy of Sciences,
Y.Mamedaliyev settl.,
Shamakhy, Azerbaijan, AZ 5626
yanus1955@gmail.com

A general theoretical treatment is developed for the so-
lution of the time-dependent coagulation equation (with
constant coagulation kernel) in the presence of a source
term possessing arbitrary time dependence. It is shown how
the relevant nonlinear first-order differential equation can
be transformed into a linear second-order equation, which
can then be used to obtain the general solution of the prob-
lem together with information about its asymptotic long-
term behaviour. The technique is applied to a periodic
source term where it is found that the long-term behaviour
of the solution exhibits the same periodicity as the source.
Detailed results are derived for particular source terms.

An approximate analytical solution of the discrete coagu-
lation equation is obtained for an arbitrary initial distribution
and a general form of the coagulation coefficient, that en-
compasses most of the forms used in practice. The classic
Smoluchowski solution for monodisperse initial distribution
and constant fij is thus extended. The approximate nature of
the solution arises from the solution for the total number con-
centration N,(f), in which certain moments of the distribution
must be assumed constant. In implementing the solution
these moments can be updated as a function of time, so that
the present solution can be viewed as an alternative to direct
numerical solution of the coagulation equation.

An approximate analytical solution of the discrete co-
agulation equation is obtained for an arbitrary initial dis-
tribution and a general form of the coagulation coefficient

B = c0+xq = 10cqfiqgjq,

that encompasses most of the forms used in practice. The
classic Smoluchowski solution for monodisperse initial
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distribution and constant §;is thus extended. The ap-
proximate nature of the solution arises from the solution
for the total number concentration N,(¢), in which certain
moments of the distribution must be assumed constant. In
implementing the solution these moments can be updated
as a function of time, so that the present solution can be
viewed as an alternative to direct numerical solution of the
coagulation equation.

The most important characteristics of the swarm were
the distributions of their masses and velocities. The ve-
locities of the bodies were determined by their mutual
perturbations and collisions and, consequently, depend on
their masses. The mass distribution in turn depend on the
velocities: at higher velocities smaller bodies were split up
and the mass distribution changed. Therefore, in principle,
it is necessary to consider jointly the evolution of these
distributions in the process of accumulation of bodies.

CORRELATION OF THE 620.2 nm AND 661.4 nm
DIFFUSE INTERSTELLAR BANDS IN CEPHEID
SPECTRA

Kashuba S.V., Andrievsky S.M., Luck R.E.
Odessa 1.I. Mechnikov National University
Department of Theoretical Physics and Astronomy

An investigation of diffuse interstellar bands (DIBs) is
one of the actual problems of modern astrophysics and
astrochemistry. The interstellar absorption bands were
discovered at the beginning of the last century, but scien-
tists still have not identified their carriers. Some progress
in this area is possible, when we will define "families" of
known DIBs. By "families" we mean correlations of bands
basic spectral characteristics.

In the research, we select two well-defined DIBs at
wavelengths of 620.2 nm and 661.4 nm for an investigation
their correlation. The spectra of selected stars received over
a long period of time for several phases. This makes it pos-
sible to determine the shifts of the central wavelengths of
the DIBs and to objectively analyze their profiles.

DEPENDENCE OF THE PRECESSION PERIOD OF
EXOPLANETS IN BINARY STELLAR SYSTEMS
ON INITIAL PARAMETERS

K.O. Kozytska "*, I.L. Andronov "’
! Section of Astronomy, Odessa Department,
Minor Academy of Sciences of Ukraine
2 Gimnasium No.5, Odessa, Ukraine
’ Department of Mathematics, Physics and Astronomy,
Odessa National Maritime University, Ukraine
otyz@gmail.com , tt_ari@ubkr.net

We discuss the evolution of the osculating orbital ele-
ments of the zero-mass third body in a restricted probrem
of 3 bodies as the function of initial conditions. The com-
puter program was elaborated, which allows computation
of 2D and 3D trajectories of the third body, as well as an
“osculating ellipse” for a trial point at the trajectory. Such
trajectories may describe the motion either of exoplanets
or asteroids around one of the components, or around an
inner binary stellar system. A grid of numerical models



was calculated. The time series analysis of variations of
orbital elements and related parameters was carried out.
Results are compared to characteristics of positive and
negative superhumps in cataclysmic variables (dwarf no-
vae and nova-like systems), which are explained by a pre-
cession of the accretion disk.

JANPPY3HBIE MEX3BE3HBIE I1OJIOCBHI.
KBAHTOBO-XUMHUYECKHUE PACYETBI
AJCOBIUHUHOT O CIIEKTPA ®YJIVIEPEHOB.

Volodymyr Marusiak', Szymon Szmiga’

'Department of Theoretical Physics and Astronomy,

L I. Mechnikov Odessa National University,

Dvoryanskaya 2,0dessa, 65082, Ukraine
*Institute of Physics, Faculty of Physics, Astronomy and

Informatics, Nicolaus Copernicus University,
Grudziadzka 5, 87-100 Torun, Poland

wladymyr93@gmail.com

Juddysusie Mex3Besaubie mojockl (DIBs) — ato Habop
npubm3uTensHo 500 mooc MorIonieH:s, KOTOphIe HaOro-
JIAIOTCSL B CIIEKTPax 3BE37 PA3HBIX CIIEKTPAJBHBIX KIIACCOB.
[epeeie DIBs Obuti 0OHAPYKEHBI B BUIMMOM CIIEKTpe 00-
nee Beka Hazaa. B Hactosmee Bpemst DIBs HaOmomatoTes oT
OmmKHETO  yhbTpaduonera a0 OMMKHEH WH(paKpacHOH
00J1acTH B CIIEKTPax 3BE3[] Pa3HBIX CIIEKTPAJIBHBIX KIIACCOB.
3a UX MOSBIECHNE OTBETCTBEHHB! Pa3/IMUHbBIC YYACTKH MEX-
3BE3HOM Cpezbl KaK B HAILIEH, TaKk U B IPYTUX TAJIAKTHKAX.

B HexotopeIx cimy4asx nosiocsl DIBs (661.4 A, 551.7 )
HUMEIOT CJIOXKHYIO CTPYKTYpPY, HOJOOHYIO CTPYKType MoJie-
KYJSIPHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYJI, a MMEHHO
nmeeT Q - P - R - BetBu. Cuntaercs, uro Hocurenu DIBs 3to
CIIOXHBIC TIOJMITMKIMIECKHE apOMaTHYECKHe COCAUHEHHS
(PAH), xotopsre mmerot ot 10-60 aToMOB yriepoa.

B nameit pabote acuéT CrieKTpOB MOJICKYJT IIPOBOIHII-
cs1 B mporpaMMHoM nakere Orca 11 pacu€TOB METOAMH
KBaHTOBOH  XuMHuH. [lOoMy>MIMpHUYECKHMM  METOAOM
ZINDO/S mnpoBeneHBI MpeIBapUTEIEHOEC OICHOYHOE
KBaHTOBO-XUMHYECKOE MOJEIHPOBAHNE AJCOPOIIOHHOTO
criektpa pymiepeHo C60, C60+ B BuanMoi u B OKHEH
nHppakpacHoil obnactsax crnekrpa. C Henbl0 MOJTy4YeHHEe
6oJiee TOYHBIX PE3yNbTATOB BPEMEHHO-3aBHCUMON TEOpHU-
el gynkumonana anextpoHHON MwIoTHOCTH(TDDFT) Ha
KJIacTepe PacCYUTAHBl YTOYHEHHBIC 3JIEKTPOHHBIE Xapak-
TEepPUCTHUKH. Pe3ynpTaThl 06CyKaaroTcs.

REFINEMENT OF STATUS OF METAL-POOR
STAR HD 6268

Mishenina T.', Usenko I."z, Kniazev A.3, Kovtyukh V. !

! Astronomical Observatory, Odessa National Univer-
sity, Marazlievska 1B,Odessa 65014, Ukraine

? Mykolaiv Astronomical Observatory, Obsevatorna
1,Mykolaiv 54030, Ukraine

? South African Astronomical Observatory, P.O. 7925,
Cape Town, South Africa

Using the spectral material obtained with echelle-
spectrograph HRS fed by Southern African Large Tele-
scope (SALT) we have determined stellar parameters and
abundance of 30 chemical elements in the atmosphere of
metal-poor star HD 6268. The obtained results were com-
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pared with those of other authors, and also with the stellar
and galactic evolution predictions.

MOLYBDENUM AND RUTHENIUM: PROBLEMS
AND PROSPECTS FOR THEIR SOLVING

T.V. Mishenina, T.I. Gorbaneva
Astronomical Observatory, Odessa National University
T.G. Shevchenko Park, Odessa, 65014 Ukraine,
tmishenina@ubkr.net, clumpstars@ukr.net

We present a brief overview of the molybdenum and ru-
thenium abundance determinations in stars belonging to
different substructures (populations) in the Galaxy. The
present-day nucleosynthesis calculations, as well as main
sources responsible for the production of molybdenum and
ruthenium, have been discussed. Major advances in this
area, as well as remaining problems, have been exemplified
by recent studies of the Galactic halo and disc stars. Several
ways to solve these problems have been proposed.

ON- AND OFF- STATE GENERATIONS IN THE
CASE OF THE LOW MASS ACCRETION RATE
ACCRETION DISK.

V.V.Nazarenko
Astronomical Observatory, Odessa National University
T.G. Shevchenko Park, Odessa, 65014 Ukraine

In the given work we have calculated the donor’s wind
and the accretion disk model with the low mass accretion rate
in disk (order of 10° Solar mass/year) on the base of micro-
quasar, Cyg X-1 close binary system. The calculations show
that in this case donor’s wind dominates L; —stream and ON
and OFF states are generated in disk with some speciality. It
means that the key parameters of ON- and OFF-states gen-
eration in disk show that firstly: the modulation of mass ac-
cretion rate in disk in time is very strong and ON-states in
this case are very narrow, order of 0.2 — 0.3 of precession
period (possibly such the result occurs because of that mass
flux of the donor’s wind flowing in disk is very wide geomet-
rically and it produces the very narrow mass accretion rate
modulations in ON-states); secondly: the difference between
ON- and OFF-states for the central disk temperature is order
of three times only and it is very low value for the genera-
tion of ON- and OFF-states (for comparison, in the case of
high mass accretion rate in disk, order of 10® Solar
mass/year, this difference was order of 100 — 200 times).
Thus, the quantitative expressions of the mass accretion rate
disk time behavior and the central disk temperature time be-
havior show that the generations of On and OFF states for the
relatively low mass accretion rate in disk, order of 10" Solar
mass/year for microquasar Cyg X-1 have two essential speci-
ality: the very narrow in time ON-states and a small ampli-
tude of the central disk temperature modulations (300 — 400
eV for OFF-states and 5 — 40 eV for ON-states). The last
result may be occur because of the relatively low density in
the disk center in ON-states. In principle, on the other hand,
we think that to compute the full picture of ON- and OFF-
state generations in the case of low mass accretion rate in
disk the very long computational times are required, order of
100 — 200 precession periods at least.



THE PHOTOMETRICAL V-R-I SYSTEM OF THE
TELESCOPE AZT-3 WITH CCD ICX 429ALL

Panko E.A. Udovichenko S. N , Keir L.E.z,
Sergienko 0.G.’
'Department of Theoretical Physics and Astronomy,
1. I. Mechnikov Odessa National University
? Astronomical Observatory, 1.1 Mechnikov Odessa Na-
tional University
*Department of Physics and Mathematics, V. O. Suk-
homlinsky Nikolaev National University
olga.sogl 18@gmail. com, panko.elena@gmail.com

We present the results of study the photometrical sys-
tem of the telescope AZT-3 (Mayaki observational station
of the Astronomical Observatory, 1. I. Mechnikov Odessa
National University). The telescope AZT-3 (D =480 mm,
F=2025 mm) equipped with radiation detector CCD
SONY ICX 429ALL in Newtonian focus is used for
photometrical study the variable stars.

We observed open NGC 188 cluster in V-R-I Johnson
filters as photometrical standard. We determined constants
for recalculation our data obtained in the instrumental
photometrical system to standard V-R-I magnitudes.

THE PHOTOMETRICAL V-R-I SYSTEM
OF THE TELESCOPE ZTS-702 + SBIG CCD ST-7

Sergienko 0.G.", Guziy S.S.’, Panko EA’ Maleta D.V.h,
Getmantsev A.A.°, Prihodko A Y.
'Department of Physics and Mathematzcs V.O.Sukho-
mlinsky Nikolaev National University
’Department of Theoretical Physics and Astronomy,
1. I. Mechnikov Odessa National University
Nikolayev specialized secondary school Ne22
olga.sogl 18@gmail.com, gssgrb@gmail.com,
panko.elena@gmail.com

We present the results of study the photometrical sys-
tem of the telescope ZTS-702 (Kalinenkov Astronomical
Observatory, of the V.O.Sukhomlinsky Nikolaev National
University). The telescope (D =702 mm, F = 2806 mm)
equipped SBIG CCD ST-7 allows to study the variable
stars and other celestlal objects in the field 5'x 8' with the
scale 0.67 arscec™

We observed open NGC 188 cluster in standard V-R-I
Johnson filter as photometrical standard. We showed the
difference between instrumental ZTS-702 photometrical
system with the standard one is small and determined con-
stants for recalculation our data into V-R-I magnitudes.

THE OBSERVATION V724 AQL IN THE
KALINENKOV ASTRONOMICAL
OBSERVATORY IN 2015 AND 2018

Sergienko O.G.', Panko E.A.°, Maleta D.V."
'Department of Physzcs and Mathematzcs V.O.Sukho-
mlinsky Nikolaev National University
’Department of Theoretical Physics and Astronomy,
1. I. Mechnikov Odessa National University
olga.sogl 18@gmail.com, gssgrb@gmail.com,
panko.elena@gmail.com

We present the results of observations CBS V724 Aql
in the Kalinenkov Astronomical Observatory at the sea-

sons 2015 and 2018 in concordance with “Observational
program for stars with varied periods” of the observatory.
34 minima times, were collected by Kreiner et al. [1] al-
low to assume apsidal motion as a reason for period var-
ies. Our observations have been performed, using the 70-
cm telescope at the Kalinenkov Astronomical Observatory
of the Nikolaev State University, equipped with a SBIG
ST-7 CCD camera in the instrumental photometric system
close to the standard V-R-I. The light curve and O-C
variations of V724 Aql are discussed.

1. Kreiner J M., Kim Ch-H, Nha 1.-S. // An Atlas of O-C Dia-
grams of Eclipsing Binary Stars. Krakow, 2000. Atp./www.
as. ap. krakow.pl/o-c

MOLYBDENUM ABUNDANCE IN SOME OPEN
CLUSTERS

Shereta E. P.
Astronomical Observatory, Odessa National University
Marazlievska st. 1B, Odessa, 65014 Ukraine,
selena_a@ukr.net

The results of determining the molybdenum abun-
dances in stars of NGC 2477 and NGC 2506 open clus-
ters are presented. The abundance determination carried
out by the synthetic spectrum method using the LTE ap-
proach. The high resolution spectra were obtained with a
VLT telescope at the European part of Southern Observa-
tory (Chile).

ORBITAL ELEMENTS OF THE THIRD
COMPONENTS IN THE SHORT-PERIOD
BINARIES ZZ CAS, BF VIR, AR LAC AND CC HER

Tvardovskyi D.E.", Marsakova V.1.", Andronov I.L.%,
Shakun L.S.’

! Department of Theoretical Physics and Astronomy,
Odessa 1. I. Mechnikov National University, Odessa,
Ukraine, dtvardovskyi@ukr.net,
viada. marsakova@gmazl com
? Department “Mathematics, Physics and Astronomy”,
Odessa National Maritime University, Odessa,
Ukraine, ilandronov@gmail.com

3 Astronomical Observatory, Odessa 1. 1. Mechnikov Na-
tional University, Odessa, Ukraine, leom-
space(@gmail.com

We investigated 4 eclipsing binary stars: ZZ Cas, BF
Vir (both are B Lyrae type), AR Lac and CC Her (both are
Algol type). These stellar systems drew our attention be-
cause of the specific shape of O-C curves. They were cy-
clic but with clear assymetry. To compile the minima tim-
ings and plot the O-C curves, we used the data from the
international database BRNO and our determination of
times of minima by using the AAVSO observations. We
supposed that the cyclic shape is caused by the precence
of the third component in the system and assymetry might
be due to elliptical form of orbits. For all four systems, we
estimated parameters of the third body’s orbit and calcu-
lated its minimal possible mass using least squares method
with weights. For all cases, the masses of the third com-
ponents were large enough to be stars.

In addition, for three systems (BF Vir, AR Lac and CC
Her), the cyclic O-C changes were superimposed with
parablic trend which corresponds mass transfer between



components of the binary system. For these 3 stars, we
computed the rates of the mass transfer.

Finally, we estimated the statistical errors of all pa-
rameters.

ON THE IRREGULAR VARIATIONS IN THE
LIGHT CURVES OF RY VUL

Sergei Udovichenko
Astronomical Observatory, Odessa National University
T.G. Shevchenko Park, Odessa, 65014 Ukraine
udovic222@ukr.net

The star RY Vul according General Catalogue of Vari-
able Star (GCVS) is RR Lyr variable, but period and ini-
tial epoch are unknown.

To determine these parameters the photometric obser-
vations during several seasons in 2011-2017 of the vari-
able star RY Vul on the Astronomical station near Odessa
have been carried out.

The 48-cm telescope reflector AZT-3 equipped with
CCD photometer was used. The light curves in V and R
band were obtained and analyzed.

It turned out that the light curves of the star is fully ir-
regular. Therefore, the variable star RY Vul should be
attribute to type "irregular variables".

SPECTROSCOPIC INVESTIGATIONS OF
GALACTIC CLUSTERS WITH ASSOCIATED
CEPHEID VARIABLES.

I. NGC 5662 AND V CEN.

LA Usenko"z, A.Yu. Kniazev3, T.V. Mishenina',
V.V. Kovtyukh', A.S. Miroshnichenko®, D.G. Turner’
and Yu.I. Protsyuk’

! Astronomical Observatory, Odessa National
University, Marazlievskaya 1-B,, Odessa 65014,
Ukraine, igus99@ukr.net

2Mykolaiv Astronomical Observatory, Ukraine,
Observatorna 1, Mykolaiv 54030, Ukraine

? Southern African Large Telescope, South African
Astronomical Observatory, P.O. Box 9, Cape Town,
7935 South Africa.

? Dept. of Physics and Astronomy, University of North
Carolina at Greensboro, P.O. Box 261170,
Greensboro, NC 27402, USA.

’ Dept. of Physics and Astronomy, Saint Mary’s
University, 923 Robie Str., Halifax, B3H 3C3 Nova
Scotia, Canada

New spectroscopic odservations of 14 stars and Ce-
pheid V Cen obtained using 11m SALT are presented for
open cluster NGC 5662. The resulting radial velocities,
rotating velocities, atmosphere parameters and chemical
composition are used for a detail cluster analysis. Due to
recent parallax data obtained by GAIA we found out that
two stars from the list (HD 127818 and CPD -55 6072) are
not the cluster's members. Two K-giants (HD 127733 and
HD 127753) are lithium-rich stars, whereas HD 127427 is
an ordinary yellow giant. Other nine objects are the clus-
ter's main-sequence stars, there HD 127866 is a "turn-off
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point" star. Comparison of chemical compositon between
Cepheid V Cen, main-sequence stars and K-giants had
been carried out. Using the radial velocities, parallaxes
and proper motion values of these stars we were able to
create the 3D- kinematic model of NGC 5662.

SPECTROSCOPIC INVESTIGATIONS OF
GALACTIC CLUSTERS WITH ASSOCIATED
CEPHEID VARIABLES.

I1. POLARIS CLUSTER AND ALPHA UMI.

LA Usenkol’z, A.S. Miroshnichenk03, S. Danford3 s

D.G. Turner’, A.V. Shul’ga’ and Yu.I. Protsyuk’

! 4stronomical Observatory, Odessa National
University, Marazlievskaya 1-B,, Odessa 65014,
Ukraine, igus99@ukr.net

2Mykolaiv Astronomical Observatory, Ukraine,
Observatorna 1, Mykolaiv 54030, Ukraine

3 Dept. of Physics and Astronomy, University of North
Carolina at Greensboro, P.O. Box 261170,
Greensboro, NC 27402, USA.

* Dept. of Physics and Astronomy, Saint Mary’s
University, 923 Robie Str., Halifax, B3H 3C3 Nova
Scotia, Canada

New spectroscopic odservations of 11 stars that can be
memders of nonamed open cluster associated with Ce-
pheid Polaris were obtained using 0.8m TCO telescope.
The resulting intrinsic colours, effective temperatures,
radial velocities are used for a detail cluster analysis. Due
to radial velocities and recent parallax data obtained by
GAIA we were able to check these stars to the cluster's
membership. Using the radial velocities, parallaxes and
proper motion values of these stars we were able to create
the 3D- kinematic model of Polaris cluster.

THE ABUNDANCES OF HEAVY ELEMENTS IN
LOCAL GROUP GALAXIES.
CEPHEIDS IN LMC AND SMC.

Vasil'eva S. ', Yushchenko A.z, Gopka V.’,
Kovtyukh V.., Jeong Y.’

! Astronomical observatory, Odessa I.1. Mechnikov
National University, Odessa 65014, Ukraine

? Astrocamp Contents Research Institute, Goyang
10329, Korea

’ Daeyang College, Sejong University, Seoul 05006,
Korea

The identification of absorption lines of heavy lantha-
nides and other r- s-process elements were performed in
the spectra of 31 cepheids of Large and Small Magellanic
Clouds. We tried to identify the lines of elements which
were not investigated in the atmospheres of these stars
earlier. The derived abundances are used to investigate the
hystory of chemical enrichment of interstellar medium in
the Clouds.



KINEMATICS OF THE MILKY WAY FROM
VELOCITIES OF YOUNG RED CLUMP GIANTS
USING THE PMA AND TGAS DR2 DATA

A. B. Velichko, P. N. Fedorov
Institute of Astronomy of V. N. Karazin Kharkiv National
University, Kharkiv, Ukraine
velichko.anna.b@gmail.com, pnfedorov@gmail.com

We selected ~22,000 young red clump giants from
~7.2 mln Gaia DR2 stars for which full information: coor-
dinates, distances, proper motions, radial velocities, G-
magnitudes, is known. To do it we used Mygs — (J-Kg)o
diagram. Here Mg is the absolute magnitude in 2MASS
Kg passband, (J-Kg)y is the dereddened color equal to
(J-Ks)ops — E(J-Ks). To correct the absolute magnitude and
color for extinction and interstellar reddening the
Gontcharov’s 3D stellar reddening map (Gontcharov,
2017) was applied. From these data kinematic parameters
using the 3D and 2D Ogorodnikov-Milne models (OMM)
were derived. The results derived were compared with
ones derived from the PMA catalog data.

We can conclude that there are some differences be-
tween values of parameters derived from 2D and 3D mod-
els. For instance, the deformation parameter M, is
3.10+0.08 mas yr in the 3D case versus 2.94+0.11 mas yr’
in the 2D case while the »; remains unchanged and equal to
-2.91£0.08 mas yr'. This leads to differences between val-
ues of circular rotation velocity of the Galaxy at the solar
distance which we accept to be 8.0+£0.2 kpc (Vallee, 2017):
Vit = 228.040.5 km s™ vs. 221.7+0.6 km s™ for the 3D and
2D OMM models respectively. The ®;, o, and M;;" pa-
rameters are significant in both cases and do not differ
much. As for M5, it is not significant within 3c. Also we
note that the contraction-expansion parameter along the X
galactic axis M,," is significant and equal to -1.70+0.11
mas yr'1 while M, and M3, " are insignificant within 3c.

In addition, the 2D OMM parameters were derived from
the PMA proper motions. As a result, we have found that the
value of V, derived from the PMA data is lower by 10 km st
compared to one derived from the Gaia DR2 data mainly due
to differences between values of the M;," OMM parameter
(M, ™A= 2 6410.12 mas yr): Vi ™ = 211.940.7 kms™.

SMALL-SCALE ACTIVITY OF THE FLARE STAR
YZ CMI

Verlyuk 1.A.
Main Astronomical Observatory of National Academy of
Sciences of Ukraine, Kiev
irina.verlyuk@gmail.com

Photometric monitoring of the flare star YZ CMi (U =
12.9, B =12.7, V = 11.1) was carried out on the Zeiss-
2000 telescope at the Peak Terskol Observatory. We used
a high-speed two-channel photometer with time resolution
of 0.1 s in the U band. These observations confirmed the
presence of small-scale high-frequency oscillations (HFO)
during ordinary flare events. Here we examine small-scale
flare events with amplitudes of about 0.1 mag and less,
when the signal-to-noise ratio for such an events is close
to unity. We used the Fourier reconstruction method to
obtain significant harmonics in the signal spectrum, which
theoretically allows to reconstructing the noisy light
curve. Here we present a complete analysis of several YZ
CMi small-scale flares detected during the monitoring in
2007 and 2012, analyzed to estimate their HFO properties,

25

and considered in the network of a time-dependent phe-
nomenological model of flares.

GAIA DATA RELEASE 2: THE PROBLEMS
OF THE SOLAR NEIGHBORHOOD

Zakhozhay V.A., Akhmetov V.S., Velichko A.B.,
Denishchenko S.1.
V.N. Karazin Kharkiv National University

The sample of objects with parallaxes more than 0.1
arcsec, which were included in the TGAS catalogue [1]
(first version of Gaia space mission), were 25% larger
than the number of stars that were known earlier and ob-
tained from various ground-based observations [2]. The
qualitative composition of this sample is not fundamen-
tally different. Another situation has developed with the
appearance of the results of the second version of the cata-
logue — Gaia DR2 [3]. Upon preliminary analysis of this
version, the number of objects that belong to the region 10
closer to the PC from the Sun is 1722. This is more than
three times higher than their expected value of the spatial
density of stars [2]. Most objects in this sample (~ 80%)
are stars about 20-21 stellar magnitudes in the G band [4].

In this paper, we discuss the reliability of all detected
objects to the Solar neighborhood. Astrometric and photo-
metric data from large modern catalogues created on
ground observations such as PMA [5], Pan-STARRS (PS1)
[6] and SDSS-DR12 [7] were used to solve this task.
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DURATION OF BURNING HELIUM IN STELLAR
INTERIOR

Zakhozhay V.A., Zabuga S.1.
V.N. Karazin Kharkiv National University

Using literature data [1-11], the approximation formu-
las that describe the relation "helium burning lifetimes —
initial stellar mass" are derived on the content of heavy
chemical elements Z (in the range from 0 to 0.1). The
maxima of the obtained dependences correspond to the
boundary values of the stellar mass (Mge,), in the case of
bigger values helium burns in the stellar interior in which
the electrons are in a nondegenerate state. Regularities
revealed in the dependences constructed from the ap-
proximation formulas were obtained, on Z.
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SUBSECTION “ASTROINFORMATICS”

GAIA DR2 - FIRST RESULTS OF ASTROMETRIC
ANALYSIS

Akhmetov V.S., Fedorov P.N.
Institute of Astronomy, V.N.Karazin National University
akhmetovvs@gmail.com, pnfedorov@gmail.com

The new big catalogues of proper motion were created
using of GaiaDR1 data. The names of these catalogues are
HSOY, UCACS5, GPS1 and PMA. On April 25, the sec-
ond Gaia Data Release was published. In this work we
present the analysis of contents and properties of Gaia
DR2 catalogue. The estimation of systematic and random
errors of the stellar proper motions of the PMA, HSOY,
GPS1, UCACS and Gaia DR2 catalogues in the faintest
stellar magnitude range had been done via an analysis of
formal proper motions of extragalactic objects are contain-
ing in these catalogues. From a comparison of Gaia DR2
data with same stars from the UCACS5, PMA, GPS1 and
HSOY catalogues, the equatorial components of the mu-
tual rotation vector of these coordinate systems were de-
termined. The angular velocities of mutual rotation of the
Gaia DR2 and UCACS, PMA, GPS1, HSOY reference
frames change within range from 0.2 to 2.0 mas/yr.

THE CATALOGUES ANALYSIS OF STARS
EQUATORIAL COORDINATES AND
B-MAGNITUDE OF THE FON PROJECT

Akhmetov V. S.", Khlamov S. V.", Andruk V. M.’, Prot-
syuk Yu. I}

! Institute of Astronomy, V. N. Karazin Kharkiv National
University, Kharkiv, Ukraine,

? Main Astronomical Observatory, National Academy of
Sciences of Ukraine,

? Research Institute: Mykolaiv Astronomical Observa-
tory, Mykolaiv, Ukraine

akhmetovvs@gmail.com, sergii.khlamov@gmail.com,

andruk@mao.kiev.ua, yuri@nao.nikolaev.ua

The comparison results of three catalogues (FON-
Kiev, FON-Dushanbe and FON-Kitab) received as result
work of the FON project, are presented in the paper. The
data of zero zone (from -2 to 2 degrees of declination)
from the mentioned catalogues was used during research.

The number of common objects after cross-match of cata-
logues with a circular search window equals to 1.5 arc seconds
was more than 500 thousands. The estimation of random accu-
racy of stars positions from the mentioned catalogues was per-
formed by the Wielen method. Final dispersions were calcu-
lated for every sub-range of magnitudes. The stars with indi-
vidual differences of position and magnitude that exceed three
standard deviations were rejected.

The data from catalogues PMA and Gaia DR2 was used
for estimation of the systematic errors. It is obvious that the
internal estimates of position accuracy of stars in the com-
pared catalogues are low in one or all catalogues, and addi-
tional research is required. Analysis of the behaviour of the
systematic differences and standard deviations of the stellar
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magnitude of these catalogues have shown that there are a
big values reaching 1 magnitude only in small sky regions.
However, the internal accuracy that presented in catalogues
is well matched with the systematic differences and stan-
dard deviations in the other sky regions.

MODERN STATISTICAL APPROACH TO
ASTROMETRIC DATA TO DETECT OF VARIOUS
INCREASING OF STELLAR DENSITY IN THE
GAIA DR2 DATA

Dmytrenko AM.', Akhmetov V.S."*
'Department of Astronomy and Space Informatics,
V.N.Karazin National University,
astronom.karazin007@gmail.com
*Institute of Astronomy, V.N.Karazin National
University, akhmetovvs@gmail.com

Star catalog Gaia DR2 contains information only about
dot objects. However, it is possible to obtain separate
structural star objects using the wavelet analysis of catalog
data. Among such: spherical and scattered clusters, nebu-
lac and galaxies. In particular, analyzing globular clusters
in the Milky Way galaxy, with the data of the entire com-
plete and accurate astrometric catalog to date, it is possi-
ble to study qualitatively the kinematics of rotation of our
galaxy at a new level.

With the help of the wavelet analysis of the GAIA DR2
catalog, we received information on the stellar sealing. For
this purpose, we used the set of developed filters based on
mathematical methods of data processing. Further, the sepa-
ration of class objects from the background stars was made,
which allowed to obtain high-precision proper astrometric
parameters of stellar structures, as well as their preliminary
classification. In this paper, special attention is given to
globular star clusters.

ASTEROIDS EXPLORATION WITH BALDONE
SCHMIDT TELESKOPE

LEglitis
Institute of Astronomy of the University of Latvia, 19
Raina blvd., Riga, Latvia, LV 1856, ilgmars.eglitis@lu.lv

CCD observations of the asteroids are obtained with
the (aperture/diameter/focal length =80/120/240 cm)
Baldone Schmidt telescope of the Baldone observatory
(code 069) of the Institute of Astronomy of University of
Latvia. In the Minor Planet Circulars and the Minor Planet
Electronic Circulars we published 5434 astrometric posi-
tions of 1488 asteroids. Among them, 76 asteroids were
newly discovered at Baldone. The precise orbits were cal-
culated with OpenOrb 4.2. The evolution of orbital ele-
ments of interesting asteroids, (428694) 2008 OS9 from
the Apollo group and the Centaur (330836) Orius (2009
HW77), were calculated.



Schmidt telescopes are used to produce high-quality
large felds star images, which in many ways outweighs all
other telescopes with similar aperture diameters. Now,
these telescopes are no longer optimally used in the world,
due to the technological transition to electronic sensors for
the use of space imaging. Schmidt cameras have very
strongly curved focal planes, thus requiring that detector be
correspondingly curved, therefore in the past, the photo-
graphic astroplates on which the stellar images were cap-
tured were curved. Technologically going to a new type of
image object acquisition, from photography to the use of
video sensors, we encounter an unresolved problem — how
to match the curved large-scale telescope’s focal surface
with the surface of a fat-light imaging sensor.

The team of Institute of the Astronomy has succeeded
in design and calculation of a small optical circuitry that
would enable the Schmidt telescope optical system to be
improved by inserting an additional optical system in
the telescope, forming a fat telescope focal surface that
coincides with the surface of the flat-beam receiver. This
upgrade of optical system makes it possible to use
the existing high-field flat-panel video sensors without
loss of quality, at relatively low cost, without
the expensive Schmidt telescope reconstruction. We have
designed additional optical system integrated into Baldone
Schmidt telescope and as a result we got a flat focal plane.
Two large (4096 x 4096 pixels) CCD cameras which
cover two square degrees of the sky with the resolution of
0,9 arc sec per pixel are installed on cassette holder of the
Baldone Schmidt telescope.

BALDONE 1.2M TELESCOPE PLATE ARCHIVE -
HIDDEN RESERVES OF THE FON PROJECT

L Eglitis', V. Eglite', V. Andruk’, Yu. Protsyul’,
S. Protsyuk’, O. Kovylianska’
!Institute of Astronomy, University of Latvia, Riga
’Main Astronomical Observatory NASU, Ukraine
Research Institute “Mykolaiv Astronomical Observa-
tory”, Ukraine

The plate archive of the 1.2 m Baldone telescope (Lat-
via) has approximately 780 and 4660 astronegatives ex-
posed in 1967-1993 in the U (ZU21 + UGI filter plates)
and V (A600N + ZS17 filter films) closed to Johnson sys-
tem U and V passbands. Digitization of astronegatives is
carried out using the Epson Expression 10000XL scanner,
the scanning mode is 1200 or 2400 dpi, each field covers
21 square degrees of sky. The astrometric and photometric
reduction of digitized astronegatives is done in the Tycho-
2 and U, V photoelectric system respectively. At this re-
port, we present first results of reduction of more than
2000 astronegatives. Data of U and V magnitudes of stars
and galaxies will be used as the photometric addition to
the FON project, without, the long-term series of U, V
observations have an independent value for studying the
variability of stars. Also, many plates included open clus-
ters and will be used for investigation of their population
and photometric parallaxes.
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THE PROJECT OF PROTOTYPE INTERACTIVE
DATABASE FOR VARIABLE STARS WHICH
WERE OBSERVED IN THE CRIMEAN
ASTROPHYSICAL OBSERVATORY

M.A.Gorbunov ', M.A.Gorbachey 2, V.V.Moskvin ',
K.V.Logachev', A.A.Shlyapnikov'
" Crimean Astrophysical Observatory, Nauchniy
? Kazan Federal University,
Kazan, Russia, mark-gorbachev@rambler.ru

The exponential accumulation of astronomical research
results, which is associated with the usage of up-to-date
technologies for recording and processing observations,
needs an innovative approach to the problem of data storage
and analysis. This is primarily caused by the development
of methods for working with large databases (BigData),
which are becoming increasingly important for solving fun-
damental problems of modern astrophysics.

The significant observational material has been accu-
mulated and is still being accumulated at the Crimean
Astrophysical Observatory of RAS. It involves tens of
thousands of photographic negatives and hundreds of
thousands of images of astronomical objects obtained with
electronic radiation receivers for more than a hundred-
year history of observations. The authors of the Project
have acquired experience in digitizing the observational
material of the Observatory's glass library and papers pub-
lished in the journal "Izvestia of Crimean Astrophysical
Observatory". The first steps have been taken to organize
a network access to information.

When implementing the project, it is expected to de-
velop a technology for converting a variety of observational
material into the interoperable formats supported by the
International Virtual Observatory. Specific examples will
demonstrate the possibility of analyzing the state of objects
on time intervals from decades to days. The results of the
Project will allow the astronomical community to access the
rich heritage of our observatory and conduct researches
compared to the newly obtained data.

THE SIMEIZ ASTROPLATE CATALOGUE OF
THE ODESSA ASTRONOMICAL OBSERVATORY:
DIGITIZATION AND PLACEMENT IN
DATABASES

S. Kashubal, M. T svetk0v3’4, V. Golovniaz, L. Pakuliakz,
I Vavilova’, N. Bazyey'

! Astronomical Observatory, 1.1. Mechnikov National
University of Odesa, Odesa, Ukraine, sv-k@onu.edu.ua

2 Main Astronomical Observatory, National Academy of
Sciences of Ukraine. Kyiv, Ukraine

3 Astronomical Institute with National Astronomical Ob-
servatory, Bulgarian Academy of

Sciences, Sofia, Bulgaria

* Institute of Mathematics and Informatics, Bulgarian

Academy Sciences, Sofia, Bulgaria

We describe briefly the Simeiz Astronomical Plate Ar-
chive, which is now a part of the Odessa Astrophotonegative
Collection. The archive contains of about 8000 plates ob-
tained during the period 1909-1953 with the 2x120 mm
astrograph. This 44-year observational archive is an impor-
tant resource for research in positional astronomy, kinematics
and dynamics of celestial bodies, astrophysics. The Simeiz
Astroplate Archive contains mainly of observations of minor
bodies of the Solar system (asteroids), planets and their satel-



lites. Several hundred plates contain of images of various
another objects and phenomena: comets and variable stars,
lunar eclipses, etc. The Ultimate Photographic magnitudes of
direct plates are 12™.5 - 16™9. In 2013 — 2015 a part of this
archive was digitized using the flatbed scanner EPSON Per-
fection V700. Recently we started work to process the meta-
data of these astroplates in the machine-readable catalogue
compatible with the IVO-WFPDB standards. Information on
the processed astroplates is keeping in the Joint Digitized
plate Archive of the Ukrainian Virtual Observatory (UkrVO
DBGPA V2.0, http://ukr-vo.org) and in the Wide-Field Plate
Database (Sofia, IVO-WFPDB, http://www.wfpdb.org).

DEVELOPMENT AND IMPROVEMENTS OF
COMPUTATIONAL METHODS
IMPLEMENTED TO COLITEC SOFTWARE

Khlamov S.V."’ Savanevych V. E Brmkhovetskyt O.B’,
Dikov E.N.”, Vavilova I.B.%, Trunova T.0.”
! Institute of Astronomy, V. N. Kamzm Kharkiv National
University, Kharkiv, Ukraine
? Main Astronomical Observatory, National Academy of
Sciences of Ukraine
 Western Radio Technical Surveillance Center,
National Space Agency of Ukraine
? Scientific Research, Design and Technology Institute
of Micrographs, Kharkiv, Ukraine
’ Kharkiv National University of Radioelectronics,
Kharkiv, Ukraine
sergii.khlamov@gmail.com, vadym@savanevych.com,
izumsasha@gmail.com, endikov@gmail.com,
vavilova@nas.gov.ua

The CoLiTec software is a large complex of processing
modules that implement computational methods for the
different purposes: brightness equalization of CCD-frames;
automated calibration of the frames by bias-, dark-frame and
flat-field for reducing the dynamic range of brightness of the
image background; frames track & stack; automated rejection
of the anomaly pixels; automated excluding of the objects
with anomaly errors; determining the equatorial coordinates
of small Solar System objects; accurate parameters
estimation of objects in frames; stars identification in the
frames; plates solution; cross identification with astrometry
catalogues; ensemble differential photometry using
comparison stars; determining the instrumental brightness of
stars in CCD-frames; automated light curve creation;
detection of very slow and very fast objects in series of CCD-
frames; immediate detection of objects with a near-zero
apparent motion in series of CCD-frames.

The described methods work with the different forms
of objects (point, long, stroke) and during the different
observational conditions (with daily telescope guidance
and without it). These methods lead to increasing of the
astrometry and photometry accuracy indicators as well as
the quality indicators for detection of the small Solar
System objects in series of CCD-frames.

The CoLiTec software is widely used in the different
observatories. In total, it was used for about 700 000
observations and discovery of more than 1560 asteroids,
including 5 NEO, four comets (C/2011 X1 (Elenin),
P/2011 NOI (Elenin), C/2012 S1 (ISON) and P/2013 V3
(Nevski)), 21 Trojan asteroids of Jupiter and 1 Centaur.

We are working on the improvements of computational
methods and algorithms for automated detection of small
Solar System objects in series of CCD-frames to increase
the accuracy of astrometry and photometry reduction.
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PROCESSING'S RESULTS OF SELECTED WDS
MULTIPLE STAR SYSTEMS

N.V. Maigurova, L.E. Bondarchuk, Yu.l. Protsyuk
Research Institute "Mykolaiv Astronomical Observatory",
Ukraine
nadija@nao.nikolaev.ua, yuri@nao.nikolaev.ua

The results of selected multiple star systems CCD obser-
vations, which were carried out at the KT-50 telescope of the
Research Institute “Mykolaiv Astronomical Observatory”
during the 2016-2018 years are presented. The Washington
catalog of double stars (WDS) was used for observational
list. Astrometric reductions of the CCD frames with multiple
system components at the current epoch were performed.
The combination of the CCD received data with other Stras-
bourg base catalogs allowed to determine the new values of
stars proper motions. Parameters of mutual component con-
figuration (position angle and separation) were also measured
for the components of the multiple star systems using
REDUC software. The measures standard errors were 0.05"
for separations and 0.2° for position angles.

HIGH-PRECISION FOLLOW-UP OBSERVATIONS
OF NEAR-EARTH OBJECTS

N.V.Maigurova, A.V.Pomazan, O.V.Shulga
Research Institute “Mykolaiv Astronomical Observatory”,
Mpykolaiv, Ukraine, nadya.maigurova@gmail.com

We present the latest results of ongoing high-precision
astrometric follow-up observations of Near-Earth Objects
(NEOs) using the telescope KT-50 of RI “MAO” Mobitel
Complex. The combination of classical and modified ob-
servational mode allows us to recover targets having V < 17
with high astrometric precision. The comparative statistics
of Mykolaiv observations of NEOs for the period 2015-
2018 are presented. The results of the study of the effect of
new observational data on the residual differences (O-C)
with respect to modern ephemerides are shown.

PROGRESS IN THE REALIZATION OF THE
PROJECT “FON-DUSHANBE CATALOGUE”

A. Mullo-Abdolov H. Relke G. Kokhirova' ,

0. Yuldoshev’, Yu Protsyuk V. Andruk’
Instttute of Astrophyszcs of AS of Republic of Tajikistan
Walter Hohmann Observatory, Essen, Germany
Ulugh Beg Astronomical Institute UzAS, Uzbekistan
? Research Institute “Mykolaiv Astronomical Observa-
tory”, Ukraine
’ Main Astronomical Observatory NASU, Ukraine

Since May 2018 the process of the scanning and proc-
essing of photographic plates from the archive of the Insti-
tute of Astrophysics Academy of Sciences of Tajikistan has
begun. It is a matter of approximately 1560 photographic
plates in the sky zones from -8 to +90 degrees that were
exposed for the FON project in the Hissar observatory (Hi-
sAO) during 1985-1992. The plates are digitized by using
of the scanner Microtek ScanMaker 1000XL Plus with the
resolution of 1200 dpi. The size of the photographic plates
is 8°x8° or 30x30 cm, the size of the digitized images is
13000 x 13000 px. So far the first results of the processing
of the 71 plates of zero zone and the 58 plates of 64, 68 and
72 zones were obtained. The errors in the definition of



equatorial coordinates and B-magnitudes for the stars in the
range of 5™17™ are the following: 6,5 = £0.33" and op =
+0.12". The differences between the calculated positions
and B-magnitudes and the reference one from the Tycho2
catalogue are 6,5=+0.12" and oy = +0.19" respectively.

The difference between the calculated and the photo-
electric B-magnitudes equals og = +£0.15™. In the realiza-
tion of the “FON-Dushanbe catalogue” project five astro-
nomical institutions are involved: Institute of Astrophysics
of AS of Republic of Tajikistan; Walter Hohmann Obser-
vatory, Essen, Germany; Ulugh Beg Astronomical Insti-
tute UAS, Uzbekistan; Research Institute “Mykolaiv As-
tronomical Observatory”, Ukraine and Main Astronomical
Observatory NASU, Ukraine.

ANALYSIS OF MASS CCD OBSERVATIONS TO
IMPROVE THE ACCURACY OF ASTROMETRIC
PROCESSING

Protsyuk Yu.l., Kovalchuk O.M.
Research Insitute “Mykolaiv Astronomical Observatory”,
Ukraine, yuri@nao.nikolaev.ua

In RI MAO regularly observation of fields with open
clusters are carried out on the KT50 telescope (D = 500
mm, F=3000 mm) with an Alta U9000 CCD camera (3k
x 3k, FOV 42.6' x 42.6") in drift scan mode. For this ob-
servation mode, we investigated the dependence of the (O-
C) of reference stars on X (direction perpendicular to the
direction of charge transfer) in the CCD coordinate sys-
tem. The data of observations of open clusters obtained in
the RI MAO in 2013-2017 were used for the study. The
data array used to obtain the distribution (O-C) for Ra and
Dec, depending on X, contains 62 million single observa-
tions of stars. The processing of the original data was car-
ried out using the Astrometrica program with the refer-
ence catalog UCAC4. The distribution of the (O-C) value
as a function of X according to Ra and Dec was obtained
by the method of least squares. For the solution is a 10th-
degree polynomial of X and a third degree from the inte-
gral intensity of the object in the image was used. The
study showed the presence of significant (0.01-0.02)" sys-
tematic errors in the field of the matrix for bright stars
(10-12)™. For faint stars, the amplitude of the constant part
decreases significantly while maintaining the periodic
component. Similar studies have also been carried out for
a lot of CCD frames obtained from astronomical databases
for other instruments. The results will be used to improve
the accuracy of astrometric catalogs obtained with the
KT50 telescope and to improve the accuracy of the proper
motions of stars in the vicinity of open clusters.

CATALOGUE OF STARS PROPER MOTIONS IN
+65° — +90° ZONE
BY USING IMAGES FROM UKRVO PLATE
ARCHIVE

Protsyuk Yu.l., Kovylianska O.E., Protsyuk S.V.
Research Insitute: Mykolaiv Astronomical Observatory,
Ukraine
yuri@nao.nikolaev.ua

UkrVO plate archives contain information obtained at
different years and in different observatories for the same
regions of the sky. It allows us to carry out their joint
processing and to receive new results for interesting ob-
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jects. To obtain proper motions of stars in circumpolar
areas we used two epoch from RI MAO archive (observed
epoch 1929-1931 and 1972-1975) and GAIA catalogue.

We scanned 202 plates for first epoch and 242 plates for
second epoch from RI MAO archive. Scanning was carried
out by using 6 scans with a resolution of 1600 dpi. The raw
image processing was carried out by using the
MIDAS/ROMAFOT package to obtain (X, Y) coordinates.
Star identification and astrometric reduction in the Tycho-2
system was carried out by using own software. We proc-
essed all plates and two catalogues in declination zone of
65° to 90° was compiled. First catalogue containe near 2
million objects up to 15™ at 1930.4 mean epoch. Standard
deviations of equatorial positions are ¢, = 0.12" and o5 =
0.17". Second catalogue containe more than 2 million ob-
jects up to 15™ at 1973.7 mean epoch. Standard deviations
of equatorial positions are 6, = 0.13" and 65 = 0.19". Com-
pile catalogue contains star proper motions for common
stars with GAIA catalogue. A comparison of catalogue with
several astrometric catalogues was conducted.

RESULTS OF PROCESSING OF CCD
OBSERVATIONS OF SELECTED OPEN
CLUSTERS ON MAIDANAK

Yu.LProtsyuk ', Sh.Sh.Shukhratov’,
O.M.Kovalchuk ', M.M.Muminov 3, Q.H.Yuldoshev 2,
R.R.Abdurakhimov’, V.M.Andruk *
'Research Institute “Mykolaiv Astronomical Observa-

tory”, Ukraine
*Ulugh Beg Astronomical Institute UAS, Uzbekistan
I Andijan State University, Uzbekistan
*Main Astronomical Observatory NASU, Ukraine
yuri@nao.nikolaev.ua, muminovi951@gmail.com,
qudratillo@astrin.uz, andruk@mao.kiev.ua

Observations of 20 open clusters at the Maidanak Ob-
servatory were performed using the Zeiss-1000 telescope
in the winter of 2018. As the light receiver, a CCD camera
Apogee Alta U9000 (3K x 3K, FOV 19.5'x19.5") was
used. All observations were performed using BVRI light
filters. The exposure time, depending on the filter was
from 60 to 150 seconds. Due to the instability of the tele-
scope, images of the stars are slightly elongated. For each
observation night, calibration images were obtained. As-
trometric processing was carried out after filtering the hot
pixels. For testing purposes, we used two methods of re-
duction: by the Astrometrica program and the author's set
of programs with primary processing in the MIDAS envi-
ronment. The reduction of 280 frames was performed us-
ing a polynomial of the third degree. As reference stars in
different processing options, the Tycho2, UCAC4 and
GAIA catalogs were used. Due to the small field and the
small number of reference stars, the processing in Tycho2
showed the worst result. The results obtained by author
programs with reference catalogs UCAC4 and GAIA,
showed good convergence. Integrated catalog of 18 thou-
sand stars upto 18.5m was obtained. The accuracy of the
catalog is opa=0.011" and op.=0.013", the accuracy of
single observation on RA (0.030 - 0.032)" and DEC
(0.035 - 0.037)". At the same time, the accuracy of intra-
frame processing with the GAIA reference catalog turned
out to be 2-3 times better than the analogous one with the
UCAC4 catalog. The accuracy of processing elongated



star images by the Astrometrica program is on the average
3-4 times worse than by the author's programs. Also a
systematic dependence of the pixel scale on the using fil-
ter was found. Based on the results of the test photometric
processing of NGC869 cluster a photometric estimate of
the accuracy of the observations was obtained. The inter-
nal errors of one measurement of the stellar magnitude in
the instrumental system bvr have the values cbvr = +
0.03-0.05™. After the reduction of instrumental stellar
magnitudes to the Johnson BVR system, the errors of one
measurement are cGBVR =+ 0.05-0.08™. The processing of
observations showed the possibility of carrying out differ-
ential observations on the telescope Zeiss-1000 with an
accuracy of one observation, not worse than 0.04", and
near 0.02" after improved telescope management.

ASTEROIDS SEARCH RESULTS IN DIGITIZED
OBSERVATIONS OF THE KITAB PART OF THE
NORTHERN SKY SURVEY PROJECT

S.V.Shatokhina', H.Relke’, 0. Yuldoshev’,
V.MAmlrukI, Yu.l. Protsyuk’, M.Muminov’
"Main Astronomical Observatory of National Academy
of Sciences, 27 Akad. Zabolotnogo St., 03680, Kyiv,

Ukraine, svetash@mao.kiev.ua

*Walter Hohmann Observatory, Essen, Germany, he-
lena_relke@yahoo.com

'Ulugh Beg Astronomical Institute UAS, Tashkent, Uz-
bekistan

?Research Institute Mykolaiv Astronomical Observatory,
Mykolaiv, Ukraine

Y Andijan State University, Andijan, Uzbekistan

About 2,000 photographic plates from 0° to -18° of
Kitab part of the Northern Sky Survey (FON) project were
made using Double Wide Angle Astrograph at the Kitab
observatory, Uzbekistan during 1981-1989. Using that
digitized observations the catalogue of equatorial coordi-
nates and stellar magnitudes for 13 413 268 stars and gal-
axies up B<17.5™ was composed. At present, we analyzed
the processing results for the search for asteroids and
compilation of the catalogue of its equatorial coordinates
and stellar magnitudes.

As a result more than 3,000 asteroids with visual mag-
nitude from 9™.8 to 17™.4 were identified now. All posi-
tions of asteroids were compared with ephemeris. A com-
parative analysis of O-C differences was carried out.

New and interesting is that the moments of discovery of
several identified asteroids much later than their moments
of observation. In addition a few observations of asteroids
of the Kitab part of the FON project are the earliest known
observations in the world of these asteroids.

GENERAL CATALOG OF STARS WITH SOLAR
TYPE ACTIVITY

A.A.Shlyapnikov
Crimean Astrophysical Observatory, Nauchniy

A new Catalog of stars with solar-type activity is pre-
sented in the report. A brief history of the compilation of
the Catalog is described. The new Catalog includes data
obtained through the implementation of GAIA, SDSS,
Kepler, Pan-STARRS, Catalina, HATNet projects and
information from the SIMBAD, VSX, MORX databases.
The catalog contains information from publications about
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the activity of red dwarfs from the SAO/NASA ADS da-
tabase. The report is illustrated by statistical data on vari-
ous types of activity of stars included in Catalog.

NEW APPROACH FOR ANALYSIS OF THE X-RAY
DATA IN CORES OF GALAXY CLUSTER

LB. Vavilova, Iu.V. Babyk
Main Astronomical Observatory, NAS of Ukraine, Kyiv,
Ukraine

We discuss methods, which are used for analysis of the
X-ray observational data to obtain a distribution of the main
physical parameters of cores of galaxy clusters. Usually, it is
the binning on the concentration rings around the central
parts to calculate the integrated amount of pixels which
contain the information on temperature and other parameters
of hot diffuse gas, cooling flows etc. as well as allow us to
determine the central engine of galaxy cluster (see, for
example, our papers by Babyk et al., where methods of the
X-ray data processing available through Xspec and other
standard programming software were applied ). The another
approach was developed by Sanders with co-authors (2000-
2006), the so-called “contour binning algorithm”
(https://www-xray.ast.cam.ac.uk/papers/contbin/). Their
approach allows us to select contours on an adaptively
smoothed map in such a manner that “the generated bins
closely follow the surface brightness, and are ideal where the
surface brightness distribution is not smooth, or the spectral
properties are expected to follow surface brightness”. In this
paper we discuss another architecture for such a platform,
namely, to use a wavelet analysis likely the “Mexican Hat”
(Flin, Vavilova, 1997), which allows to determine not only
the regions of cores in clusters but also regions occupied by
galaxies while processing their X-ray contour binning.

ANALYSIS OF ACCURACY OF ASTEROID
COORDINATES FROM DIGITIZED
OBSERVATIONS OF THE PROJECT FON-KIEV,
FON-KITAB, FON-DUSHANBE

O.M. Yizhakevychl, L. V.Kazantsevaz, I{.Relke3,
A.Sh.Mullo-Abdolov’, Q.H.Yuldoshev’, S.V.Shatokhina’,
V.V.Golovnia', V.M. Andruk’

'Main Astronomical Observatory of National Academy
of Sciences, 27 Akad. Zabolotnogo St., 03680, Kyiv,
Ukraine, Yizh _net@ukr.net, svetash@mao.kiev.ua

2 Astronomical Observatory of Kiev National Taras
Shevchenko University, 3 Observatorna St., 04053,
Kyiv, Ukraine, KazL@ubkr.net

*Walter Hohmann Observatory, Essen, Germany,
helena_relke@yahoo.com

*Institute of Astrophysics of AS of Republic of Tajikistan

*Ulugh Beg Astronomical Institute UAS, Tashkent, Uz-
bekistan

Photographic observations of XX century is an impor-
tant source of information on small bodies of the Solar
system. The observations of chronologically earlier oppo-
sitions, photometric evaluation of brightness for long pe-
riods of time allow refining the orbits of asteroids and
identifying various non-stationaries. Unfortunately inter-
national databases were contained a very little observable



data for accurate estimates of geometric and kinematic
parameters of asteroids. Modern approach to processing of
photographic observations using new digital technologies
provides a sufficiently high accuracy of coordinates and
magnitudes for all objects including asteroids.

For a global search for small bodies of the Solar system
we analysed the results of digital processing of photo-
graphic plates of Northern Sky Survey (FON) project. The
Kyiv part of the project includes a strip of sky from -2° to
+90°. The second Kitab and third Dushanbe parts of the
project include a strip of sky from +2.5° to —20°. Asteroid
search with Kyiv part of the project is finished. This work
with Kitab and Dushanbe parts continues. Therefore now it
became possible to compare the positions of asteroids ob-
tained from digitized observations of the FON project at
three observatories.

Positions of selected asteroids were compared with
ephemeris. We analysed O-C differences for different
samples of asteroids and each observatories. The prelimi-
nary results of re-processing with GAIA catalogue as a
reference was discussed too.

THE FIRST RESULTS OF PROCESSING
PHOTOGRAPHIC OBSERVATIONS OF SS
BODIES BASED ON THE MATERIALS OF THE
GLASS COLLECTION OF THE ULUGH BEG
ASTRONOMICAL INSTITUTE OF THE UZBEK
ACADEMY OF SCIENCES USING THE NEW
TECHNIQUE

O.M. Yizhakevych', V.M. Andruk’, Q. Yuldoshev’,
L.K. Pakuliak', M.M. Muminov’
"Main Astronomical Observatory NASU, Ukraine
*Ulugh Beg Astronomical Institute UzAS, Uzbekistan
JAndijan State University, Uzbekistan

The archive of the glass collection of the Ulugh Beg
Astronomical Institute (UBAI) of the Uzbek Academy of
Sciences contains about 15 thousand of photographic
plates. Astronegatives were obtained on the Tashkent
Normal Astrograph TNA (Marsden’s 192, D/F=330/3438)
and the Zeiss Double Astrograph (Kitab, Marsden’s 186,
D/F=400/3000) in 1985-2004.

31

At the moment, work is in progress to organize the
archive and create a database in a single format. It is expected
that the number of observations of the major planets on two
telescopes will be more than 300 photographic plates, and
observations of asteroids - more than 500. Joint work has
begun on processing these photographic observations using
the method of reduction of digitized images. This technique
was developed and proposed in the MAO NAS of Ukraine.
Currently, an insignificant part of the observations of the
major planets (23 plates) has been processed in a wide range
of brightness of these objects (8™ to 14™). In total, more than
50 topocentric positions of Neptune, Pluto, Uranus and
satellites of Saturn have been obtained. The accuracy of
reduction in both coordinates when using the reference
system of the TYCHO2 catalog lies in the range 0.08 ... 0.13
arcseconds.

FIRST RESULTS OF THE SEARCHING OF
ASTEROIDS BASED ON THE DATA OF FON-
DUSHANBE PROCESSED PLATES

O.M.Yizhakevych', A.Sh.Mullo-Abdolov’, H.V.Relké’,
G.LKokhirova’, L.K.Pakuliak', V.M.Andruk'
"Main Astronomical Observatory NASU, Ukraine
*Institute of Astrophysics of AS of Republic of Tajikistan
*Walter Hohmann Observatory, Essen, Germany

Dushanbe (Gissar observatory) observational part of
FON project consists of about 1550 photographic plates
obtained in 1988-1993 on Zeiss-400 astrograph (Marsden’s
190, D/F=400/2000mm). Plates dimensions are 30x30 cm,
an area covered with plates is from -8 to 90 degrees of
northern declination. Recently, plate digitizing and process-
ing have been started using Microtek ScanMaker 1000XL
Plus commercial scanner. The resolution of plate images is
1200 dpi. Image processing is conducted using the soft-
ware proposed and developed in MAO NAS of Ukraine.
The result of the processing is the list of astrometric posi-
tions of all objects fixed on the plates in the uniform refer-
ence system of Tycho-2 stellar catalog. The main purposes
of the research are the searching of comets and asteroids
that hit the plate during observations and the creation of a
catalog of their positions. At the moment, 117 topocentric
positions of 104 asteroids and 1 comet are obtained. The
searching of objects is carried out using ephemeris of inter-
net service https://ssd.jpl.nasa.gov/sbfind.



RADIOASTRONOMY

LOW-VELOCITY PART OF MOLECULAR
OUTFLOW IN 17233-3606

O. Antyufeyev', V. Shulga’, I. Zinchenko”’, O. Patoka’
! Institute of Radio Astronomy, National Academy of
Sciences of Ukraine, Kharkiv, 61002 Ukraine
? College of Physics, Jilin University, Changchun,
130012 P. R. China
? Institute of Applied Physics, Russian Academy of
Sciences, Nizhny Novgorod, 603950 Russia

Mapping of the molecular outflow in IRAS 17233-
3606 has been performed in the J = 2-1 line of 13CO and
C180 molecules using the APEX radio telescope (Chile).
A pronounced bipolar structure for this object is shown.
This structure was interpreted as a low-velocity part of the
molecular bipolar outflow. Estimations of the outflow
characteristics were carried out by method for calculation
of parameters of the low velocity components of bipolar
outflow in molecular clouds. This method excludes the
influence of the surrounding stationary cloud on the calcu-
lations of outflow parameters. The correction for the effect
of optical thickness was using. The outflow parameters for
different ranges of velocities were calculated. Distribution
of mass per unit velocity interval as a function of velocity
for the IRAS 17233-3606 bipolar outflow has been ob-
tained.

RADIO TELESCOPE URAN-4 AND THE
PROBLEM OF RADIO INTERFERENCE

Galanin V.V., Lytvynenko O.A., Derevyagin V. G.,
Kravetz R. O.
URAN-4 Observatory of IRA NASU, Odessa

When conducting radio astronomical observations in the
decameter wave band, the observational material quality is
depends to a large extent on the level and nature of the ra-
dio interference. Unfortunately, the interference situation in
this frequency range continues to deteriorate, which is con-
firmed by the results of long-term observations at RT
URAN-4. The radio interference can be divided into two
groups: remote and local. Remote sources of interference
include broadcast radios, communication systems and radar,
ionospheric stations. In this case, there is an ionospheric
propagation of radio interference. Ways of struggle: carry-
ing out observations at night, when the maximum applica-
ble frequency for possible ionospheric traces is lower than
the working frequency of the radio telescope, the use of
narrowly directed antennas with small sidelobes, frequency
and temporal filtering of interference. The allocation of
protected frequencies for the radio astronomy did not solve
the problem of remote interference in the decameter wave-
length range. Another type of interference is industrial radio
interference, which, in general, is of a local nature. The
sources of such interference include switching power sup-
plies and special technological equipment, corona dis-
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charges on high-voltage power lines and transformer sub-
stations, powerful fluorescent lighting devices. Most local
sources have a broadband spectrum, which makes it very
difficult to suppress them. Therefore, the main method of
suppressing local radio interference is their identification
and solution of the problem by organizational and adminis-
trative methods. To realize this approach, the principal task
is to establish a radio telescope guard zone. The presenta-
tion discusses some problems associated with the formation
of guard zones of radio telescopes and presents the devel-
opment of a device for localizing interference.

ON THE PROGRAM FOR OBSERVING
VARIATIONS IN THE CAS A FLUX IN THE
INTERVAL FROM MILLIMETERS TO
DECAMETER WAVELENGTHS

A.A. Gorbunovz, M.I .Ryabovl, A.L.Sukharevl,
V.Bezrukov’
'Odessa Observatory URAN-4 RI NASU, Ukraine
? Department theoretical physics and astronomy
Odessa National University 1.1 Mechnikov
? Ventspils International Radio Astronomy Centre,
Latvia

At present, there is ordinary observational material of
the secular variation of the Cas A flux in millimeter, cen-
timeter, decimeter, meter and decameter wavelengths
conducted separately and independently.

The presence of systematic trends of flux variation at
centimeters (0.5% per year) and millimeter (0.47% per
year) waves are noted.

At decimeter (0.62-0.71% per year) meter (0.65-0.79%
per year) and decameter (0.6-0.89% per year), a noticeable
contribution of the influence of the interstellar medium
and ionosphere with seasonal daily effects as well as solar
and geomagnetic activity. The nature of the influence of
these factors increases with increasing wavelength.

Probably the presence of quasi-periodic processes in
the radio stream is associated with the evolution of the
supernova remnant and the presence of a sharpened x-ray
source at the center of the remainder.

At the same time, observations of the evolution of the
Cas A flux are usually episodic and do not allow us to
trace the nature of the variations in the flux and its de-
pendence on the frequency with simultaneous observa-
tions.

The program of conducting quasi-simultaneous obser-
vations using radio telescopes of the International
Ventspils Radio Astronomy Center (RT-32 RT-16 centi-
meter range), RT-22 and BSA PRAO (millimeter and me-
ter ranges), and RT URAN-4, UTR-2, GURT (decameter
range ) RI NANU.



SURVEY OF THE NORTHERN SKY IN ORDER TO
FIND SPORADIC RADIO EMISSION SOURCES IN
DECAMETER WAVE RANGE. RESULTS

Kravtsov I. P., Zakharenko V. V., Vasylieva l. Y.,
Ulyanov O. M., Shevtsova A 1., Skoryk A. O.
Institute of Radio Astronomy of the National Academy of
Sciences of Ukraine
i.p.kravtsov@gmail.com, zakhar@rian.kharkov.ua,

iana.vasylieva@gmail.com, oulyanov@rian.kharkov.ua,
ashevtsova@rian.kharkov.ua, seredkina.a@rian.kharkov.ua

The world’s largest decameter radio telescope UTR-2
has recently accomplished a full survey of the Northern sky
in order to find sporadic radio emission sources. As a result,
about 100 TB of observational data was obtained and com-
pletely processed. A special test was carried out that
showed the inability to generate pulses, such as those found,
by ionospheric scintillations. For the avoidance of a large
number of interference among the candidates, a threshold
level of SNR (8 RMS) was introduced which significantly
exceeds the level of all signals that we consider to be inter-
ference and ionospheric scintillations. There were 380 sig-
nals of cosmic origin. Distributions of these signals’ disper-
sion measures, galactic latitudes, SNRs and times of ap-
pearance were built. Times’ of appearance distribution (dur-
ing the observational session) is quite uniform. DMs’ dis-
tribution is similar to the simulated DMs’ distribution of
known pulsars, which will be observable by the SKA radio
telescope in future. SNRs’ distribution looks like distribu-
tion of the anomalously intense pulses of known pulsars by
energies. And, finally, distribution by galactic latitude has
much in common with the one of close known pulsars (DM
<30 pc/cm’ and P> 0.2 s).

In present work we estimate the number of potentially
available for the low frequency observation sources of
sporadic radio emission and compare their number with
the obtained results.

Thus, analysis of the detected signals, of the signals’
parameters distributions and their comparison with similar
distributions for known sources show that the signals
found have a cosmic origin and are generated, most likely,
by different types of neutron stars.

FEATURES OF APPLICATION OF SDR
RECEIVERS WITH USB INTERFACE FOR RADIO
ASTRONOMICAL OBSERVATION

Lytvynenko O.A., Derevyagin V. G., Lytvynenko 1.0.
Observatory "URAN-4" of the Institute of Radio Astronomy
of NASU

Modern SDR receivers, which are used in decameter
radio astronomy, are direct-gain digital receivers with tens
MHz bandwidth. These special receivers are capable of
operating in a coherent mode with high accuracy of
synchronization of output and registered signals. Such
receivers have unique characteristics and are not serial
products, so they are quite expensive. There are tasks that can
be solved using of mass low cost SDR receivers. The
disadvantage of such receivers is the need to adapt them to
using in radio astronomy. The amount of work on adaptation
depends on the tasks for which the receivers are intended.
Such receivers can be useful in non-professional radio
astronomy (amateurs of radio astronomy, schools and
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colleges students). The simplest task is the use of such
receivers in radiometric measurements. On the radio
telescope URAN-4, the serial inexpensive SDR receiver was
successfully tested as an element of the switching radiometer.
Unfortunately, these receivers have not synchronization tools
for working in a group. We used RTL-SDR receiver for
study of synchronization methods of SDR receivers with a
USB interface. The synchronization task is solved by
appending of the synchrosignal to the receiver input. The
results of experiments on the selection of the characteristics
of the synchronizing signal are considered.

ON THE USE OF GALAXY NOISE FOR THE
CALIBRATION OF RADIOTELESCOPES OF THE
DECAMETER WAVELENGTH RANGE

Lytvynenko O.A., Lytvynenko 1.0., Kravetz R.O.
Observatory "URAN-4" of the Institute of Radio Astron-
omy of NASU

To measure the characteristics of the radiation of cosmic
radio sources, it is necessary to calibrate the radio telescope.
Calibration in the decameter wave band involves a number
of difficulties. Calibration methods that are employed in
higher frequency ranges are based on the use of calibration
sources. Stable discrete space sources are used as such
sources. Sometimes specially designed artificial sources
with a given radiated power are used, which are located in
the far zone of the antenna of the radio telescope. The use
of calibration sources allows you to monitor the entire radio
path, including the antenna, receiving and recording
devices. For radio telescopes of the decameter wave band,
the use of an artificial calibration source is not possible, and
discrete space sources are not sufficiently stable due to the
strong influence of the ionosphere on the radio waves
passing through this range. Therefore, in the decameter
wave band, it is necessary to use highly stable noise
generators. With their help, the part of the radio path that
does not include the antenna is calibrated. The
characteristics of the antennas can vary due to the change in
the underlying surface. All these circumstances lead to
errors in the measurement of the radiation characteristics of
cosmic radio sources, in particular, in the study of long-
term changes in the flux density. The possibility of using
the galactic background as a calibration source is
considered. This makes it possible to exclude the effect of
ionospheric  absorption and changes in antenna
characteristics on the results of measurements.

BRAKE RADIO EMISSION OF HETEROGENEOUS
PLASMA FORMATIONS IN THE ATMOSPHERE
OF EARTH AND SPACE AND PHYSICAL
GROUNDS OF HIS USE FOR TELEDIAGNOSTICS
OF RADIATING PLASMA OBJECTS

V.I. Marenkov
Department Thermophysics
Odesa National I.1. Mechnikov University
marenO@ukr.net

Brake radio emission of heterogeneous plasma forma-

tions (I'TIO) within the range of lengths A e [10_3, 100] M of

the waves in “coded” type bears in itself information of local
dynamics of electron-ion processes [1] and can serve by ef-



fective tool of studying of physical processes in volume of
the HPF generating radio signal. The window of transparency
of ground atmosphere for radio frequency range (RF-range)
lies in the area from millimeter long to HF Bosx, which are
fixed directly in “on shore conditions by »” modern
astrophysical equipment. Development of adequate model
physical approach to description of generation of brake HPF
radio emission (in the plan of definition of his capacity and
spectral composition depending on the conditions of local
thermodynamic equilibrium (LTE) and HPF microstructure)
- 1s urgent and up to the end by unsolved problem of the
astrophysics, and her detailing, in the plan of identification of
parameters of plasma formations , is the subject of
heightened interest as a whole a series of applied problems
connected with identification of aircrafts with reaction
engines on solid propellant.

The main moment of given work is development of
model approach of generation of brake combustion prod-
ucts plasma radiation formed at work of reaction engines on
firm metallic fuel. With use of statistical sueeunoit model
of ionisation of heterogeneous combustion products plasma
and the principle of local thermodynamic balance (LTE)
Kubo, are analysed local processes (in disturbed HP
quasineutrality cells, indignation of which are formed at the
expense of displacement of macroparticles or elrekTpoHOB
regarding electric centre of statistically averaged
electroneutrality cell. Process of the relaxation of the cell to
LTE-balance has character of relaxation process and is
followed by brake radio emission. In wave zone integrated
rate of the HPF (the flame of jet engine) is defined in
approach of random phases. Statistical distributions of local
displacement of charges in individual electroneutrality cell
is defined in the model based on the appropriate distribution
of disturbed cells on correlation energies. Model computer
experiment is conducted for the products plasma of
combustion of first stage of motors “Space Shuttle”.
Comparison of data of computer simulation and full-scale
model experiments for plasma of aluminium powder
combustion products in atmospheric air testifies about
adequacy of developed approach.

Results of work can be used for development of new
methods of telediagnostics of plasma formations containing
the subsystem of particles of condensed dispersed phase
(CDPh) which are sources and drains for electronic subsys-
tem of gas enexkTpoHOB plasma.

[1]. Marenkov V.I. Radio-frequency emission of cylindrical
macroparticles in heterogeneous combustion plasma. — in
Bk.: XII Galina Puchkovska International School-Seminar
“Spectrosco-py of Molecules and Crystals”, September 27 —
Oktober 4, 2015, Chinadiyovo, Zakarpattia, Ukraine.- Book
of Abstracts. — P. 284.

ESTIMATES OF BLACK HOLE MASSES FOR
SOURCES WITH STEEP RADIO SPECTRA

A. Miroshnichenko
Institute of Radio Astronomy, NAS of Ukraine
4, Mystetstv Str., Kharkiv, Ukraine
mir@rian.kharkov.ua

We have identified the sample of steep-spectrum radio
sources in UTR-2 catalogue (decametre band) with counter-
parts at centimetre, near-infrared, optical, X-ray bands. The
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calculated monochromatic luminosities at these bands allow
determination the total luminosities of identifiable galaxies
and quasars with steep radio spectra. We suppose that ob-
tained total luminosity of source is near to the value of Ed-
dington luminosity of its active nucleus. Thus, one can esti-
mate the mass of black hole located in the source. The de-
rived estimates of black hole masses have values from 107 to
10° mass of the Sun. The relationships of determined black
hole masses and luminosities of radio lobes, accretion disk,
torus of steep-spectrum sources are examined.

SPATIAL MULTIPLICATIVE PROCESSING OF
MULTI-FREQUENCY SIGNALS

Orlov V.V., Galanin V.V., Lytvynenko O.A.,
URAN-4 Observatory of IRA NASU, Odessa

A method for multiplicative shaping of the antenna ar-
ray directivity pattern (DP) is proposed. The method al-
lows to significantly reduce the width of the main peak
and the level of the side lobes due to the application of
algorithms for signal processing in the frequency domain.
The system under investigation consists of two sublattices.
Signals from the sublattice outputs pass through narrow-
band filters of receiving devices tuned to different fre-
quencies. In each frequency channel, correlation process-
ing of the sublattice signals is carried out, then the signals
from the outputs of the frequency channels are summed
with the weight coefficients. It is shown that when 9 odd
frequencies and equal weighting factors are used, the level
of maximum side lobes of DP is reduced by 6.6 dB. Fur-
ther lowering of the level of the side lobes is accom-
plished by weighing the signals from the outputs of the
frequency channels. Optimization was carried out in the
following formulation of the problem: determine the
weight coefficients that ensure the minimum root mean
square level of the side lobes in a given zone of suppres-
sion of DP. The use of optimal weighting reduced the
level of the maximum side lobe by 21 dB. In general, the
choice of the frequency grid and the weights of the fre-
quency channels provides a predetermined width DP of
the antenna with limited antenna aperture dimensions, an
increase in the signal-to-noise ratio, a decrease in the side
lobe level, and interference effects.

PECULIARITIES IN THE IONOSPHERE
SCINTILLATION SPECTRUM SLOPE BEHAVIOR
ON THE OBSERVATIONS OF THE COSMIC
RADIO SOURCES AT THE DECAMETER WAVE
RANGE

Panishko S. K., Lytvynenko O. A.
URAN-4 Observatory of IRA NASU, Odessa

Index, period and spectrum slope can to characterize the
effects of the scintillations on the ionosphere irregularities.
Early the behavior of the scintillation index was considered
for different time intervals. Meanly scintillation period as-
sociated with index by inversely proportional dependence.
Spectrum slope is especially interesting because its behav-
ior reflects the changes of the ionosphere plasma structure.
The values of the ionosphere scintillation spectrum slope



obtained on the power cosmic radio sources observations at
the decameter waves during 1998-2007 were analyzed. As
compared with ionosphere scintillation index it should be
noted the dependence of this parameter from the height on
which radio source observed and also more clearly sea-
sonal-daily dependence. Comparison with solar and geo-
magnetic indices was carried out.

RENOVATION OF CONTROL SYSTEM OF THE
URAN-1 RADIO TELESCOPE

Podgorny G.S., Shepelev V. A.,
Institute of Radio Astronomy National Academy
of Sciences of Ukraine, Kharkiv
shep@rian.kharkov.ua , unianta@meta.ua

The URAN network of decameter wavelength inter-
ferometers has been successfully used in investigating the
structure of space radio sources for over 30 years. Since
then, both their facility and software package and tech-
niques used have been repeatedly subjected to improve-
ments. Thus, new receivers with extended up to 250 kHz
bandwidth and software rejection of interferences have
been designed. Recorders of broadband signals, following
the world progress trends and development of computer
engineering, have grown from analog multichannel tape
recorders to digital storage devices on magnetic hard disk
drives of a computer. In this report we consider a new
control system designed for URAN-1 radio telescope. The
equipment allows to increase the reliability of the radio
telescope and to automate almost all stages of observa-
tions with the possibility of remote control via a local
network and the Internet.

DEVELOPMENT OF DATA PROCESSING
TECHNIQUES FOR DAILY SURVEY AT 110 MHZ
BY BSA LPI USING HIGH-PERFORMANCE
COMPUTING METHODS

V.A. Samodurov 1’2, S.Yu. Pavlov 1, V.A. Tyurin V. A. 1,
A.Yu. Zajcev’, E.A. Isaev ™, A.E. Rodin?,
V.A. Fedorova 2, A.S. Pozanenko 4, D.V. Dumskij I’Z,
S.V. Logvinenko °, V.V. Oreshko *
! National Research University Higher School of Eco-
nomics,
Moscow, Russia, samodurov@hse.ru
? Pushchino Radio Astronomy Observatory of Astro
Space Center of P.N. Lebedev Physics Institute,
Pushino, Russia, samod@mail.ru
3 Institute of Mathematical Problems of Biology RAS,
Pushino, Russia, sasha-z@psn.ru
# Space Research Institute, Moscow, Russia, apo-
zanen@;iki.rssi.ru

The BSA (Big Scanning Antenna) LPI radio telescope
has a multi-beam diagram and is capable of recording
daily in the frequency range 109-111.5 MHz in 96 beams
in the declination range from -8 to +42 degrees, daily logs
87.5 GB of data (32 TB per year). The number of fre-
quency bands is 32 and 6 for a time constant of 0.1 s and
0.0125 s, respectively. The processing of this amount of
data for a number of scientific tasks requires the use of
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high-performance computing. The paper discusses two
methods of processing data-using GPUs (CPU + GPU, C/
C ++ programming using OpenCL) and cluster calcula-
tions (using MPI on multiprocessor nodes).

INTERFEROMETRIC OBSERVATIONS OF THE
QUIET SUN RADIOEMISSION IN THE
FREQUENCY RANGE OF 8 - 32 MHZ

Shepelev V.A.", Melnik V. N.', Vashchishin R.V.?
! Institute of Radio Astronomy National Academy of
Sciences of Ukraine, Kharkiv,
? Gravimetric Observatory of IGP NASU, Poltava
shep@rian.kharkov.ua, melnik@rian.kharkov.ua,
vrv.uran2@gmail.com

Interferometric observations of solar radio emission at
decameter wavelengths were carried out for the purpose of
measurements of an angular diameter of the quiet Sun. For
the observations we used two pairs of interferometers with
different baselines, oriented along a parallel and meridian.
These interferometers were composed from sections of
north-south and east-west arms of the UTR-2 radio tele-
scope. The broadband DSPZ receivers that we used allowed
carrying out the measurements in the frequency range of 8-
32 MHz. In this report we describe hardware equipment, a
method of the observation and data reduction. Preliminary
results of the observations are also presented.

PECULIARITIES OF THE FLUXES VARIATION
OF POWERFUL COSMIC RADIO SOURCES BY
OBSERVATIONS AT RT "URAN-4" UNDER
VARIOUS SPACE WEATHER CONDITIONS

L.1. Sobitniak, M.I. Ryabov, S.K. Panishko
Odessa observatory "Uran-4" of radio-astronomical insti-
tute of NAN of Ukraine
sobitniak@gmail.com, ryabov-uran@ukr.net

The radio telescope "URAN-4" of radio-astronomical
institute of NAN of Ukraine is the VLBI element of the
URAN system located in the territory of Ukraine with the
maximal removal of elements in 1 thousand km. From the
moment of its commissioning in 1987 on a radio telescope
"URAN-4" monitoring of fluxes of high-power galactic
and extragalactic radio sources is carried out.

Changes of fluxes of radiation sources on decameter
waves are defined by a condition of an ionosphere as a
result of changes of space weather. The program of moni-
toring includes radio galaxies: 3C274, 3C405 and super-
nova Remnant: 3C144, 3C461. Monitoring of radiation
sources are made by separate sessions, in limits + 2 hours
before and after the culmination of sources. Common time
of daily monitoring exceeds 13 hours.

Changes in the fluxes of radio sources in calm and ex-
treme conditions of space weather are considered. Long-
term changes in the streams of radio sources are examined
in the 23rd cycle of solar activity. The model of multiple
correlative dependence of fluxes of radio sources on the
factors forming space weather for the periods of its ex-
treme condition is considered. Values of a multiple coeffi-



cient of correlation in the range of 0.86-0.99 were re-
ceived. Sounding of the ionosphere radiation powerful
cosmic radio sources makes it possible to estimate the
integral effect on solar and geomagnetic activity.

SHORT-PERIODIC GEOMAGNETIC
VARIATIONS IN REGION OF THE ODESSA
MAGNETIC ANOMALY AND THEIR
CONNECTION WITH GEOMAGNETIC STORMS

Sobitnyak L.I. ', Sukharev A.L.", Orlyuk M. °,
Ryabov M.L.", Romenetz; A.A.*
"URAN-4 Observatory, Radio-astronomical institute of
NAN of Ukraine
2 S.I.Subbotin Institute of geophysics of the National
Academy of Sciences of Ukraine

The Odessa city and surrounding area is a large regional
magnetic anomaly. In connection with location the radio tele-
scope URAN-4 (decameter range 10-30 MHz) in this region
and significant effect of the ionosphere state on observations
of cosmic radio sources, special attention is devoted to inves-
tigation of short-periodic and long-term variations of the
geomagnetic field, reflecting the ionosphere state. Since No-
vember 2017, close to center of the magnetic anomaly, on
territory of the Astronomical Observatory of Odessa National
L.I. Mechnikov University, systematic observations began on
a precision flux-gate magnetometer LEMI-008. Short-
periodic variations of the geomagnetic field in June 2018 are
analyzed. Various appearance of quasiharmonic and irregular
geomagnetic variations are selected in the days of magnetic
storms, a slightly disturbed and quiet field, in a period range
5-40 minutes. Also, the results are compared with a data of
short-periodic variations at the "Kiev" magnetic station lo-
cated in region witch normal geomagnetic field, and with a
data of the "Odessa" magnetic station located on edge of the
Odessa magnetic anomaly.

THE MOST LOW-FREQUENCY SPECTRAL LINES
DETECTED IN THE INTERSTELLAR MEDIUM
BY RADIO ASTRONOMICAL METHODS

Stepkin S.V., Vasylkivskyi Y.V., Konovalenko O.0O.
Institute of Radio Astronomy of the National Academy of
Sciences of Ukraine
s.v.stepkin@rian.kharkov.ua,
vasylkivskyi@rian.kharkov.ua, akonov@rian.kharkov.ua

Extension of the range of radio recombination lines
(RRLs) studies toward increasingly low frequencies is an
important astrophysical goal associated with the investiga-
tion of processes in the cold, partially ionized interstellar
medium. In this report the results of the lowest-frequency
RRLs studies performed at UTR-2 radio telescope in 2017
are discussed. Giant radio telescope UTR-2 surpasses its
closest competitors both in terms of effective area and
sensitivity, as well as other technical parameters. Observa-
tions have been carried out for the medium in the direction
of the Cassiopeia A supernova remnant using wide-band,
high-dynamic-range digital receivers (DSP-Z). A special
observational methodology and software for data process-
ing have been developed for full frequency band studies at
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the radio telescope. New method of radio frequency inter-
ferences mitigation was also used. Carbon recombination
line C854a has been detected near frequency 10.5 MHz,
which is the lowest-frequency spectral line detected in the
interstellar medium. Obtained results open up the new
tasks for further theoretical and experimental research.

PRELIMINARY RESULTS OF STUDY INTRA-DAY
VARIABILITY OF EXTRAGALACTIC
RADIO SOURCES ON RADIO TELESCOPES OF
THE VENTSPILS RADIO ASTRONOMY CENTER,
LATVIA

A.L. Sukharev 1, V.V. Bezrukovs 2, M.Y. Bleiders 2,
A.A. Orbidans °, M.I. Ryabov '
TURAN-4 Observatory, Radio-astronomical institute
NASU
? Ventspils International Radio Astronomy Centre, Latvia

On the radio telescopes of the Ventspils Radio Astron-
omy Center in Latvia, since April 2017, a long-term moni-
toring of intra-day and interdiurnal variability of selected
extragalactic radio sources has been carried out. This pa-
per presents preliminary results for radio sources 3C 295,
0OJ 287 and BL Lac at frequencies 5 and 6.7 GHz, during
observation sessions from February to May 2018, the
technique and features of conducting flux density meas-
urements are described. An analysis of the obtained data
showed that studied radio sources have variations in flux
density on time scales from several hours to several days,
which are detected both from the initial data and from the
smoothed data. This results are compared with a works of
other authors on study of intra-day variability of lacertides
and radio galaxies.

INVESTIGATION RELATIONSHIP AND
VARIABILITY PROPERTIES IN OPTICAL AND
RADIO RANGES FOR LACERTIDES OJ 287 AND
BL LAC

Sukharev A.L., Ryabov M.1I.
URAN-4 Observatory, Radio-astronomical institute of
NAN of Ukraine

The lacertides OJ 287 and BL Lac are some of most
popular extragalactic objects for study in a wide range of
wavelengths, from radio to X-ray and gamma ranges. The
reason for this is rapid and high-amplitude variability of
these objects, which is quasi-harmonic in the radio and op-
tical bands. In this paper, a study was made of long-term
and rapid variability of lacertides OJ 287 and BL Lac on
basis of long-term monitoring in radio range performed at
UMRAO (1965 - 2011) (4.8, 8, 14.5 GHz) and OVRO
(2008-2018) (15 GHz) observatories versus optical variabil-
ity according to data from AAVSO (American Association
of Variable Star Observers) catalog. To study variability
properties of lacertides, Fourier analysis methods for non-
uniform time series and wavelet analysis with preliminary
interpolation by a cubic spline, were used jointly. As a re-
sult, information was obtained on the main periods of vari-
ability at different radio frequencies and optical bands B
and V, their appearance and decay times in the studied data,



the characteristics of time-frequency spectra, similarities
and differences in quasiharmonic oscillations, comparison
with a results of other authors. The obtained results can be
applied in theoretical models of physics lacertides wide-
range variability, taking into account possible presence of
double black holes, as an alternative variant of observed
varability effects in OJ 287 and BL Lac.

ON THE INFLUENCE OF MHD TURBULENCE ON
THE STRUCTURE OF THE RADIOGALAXY
LOBES

N.O.Tsvyk
Institute of Radio Astronomy of the NAS of Ukraine,
Moystetstv, 4, 61002, Kharkiv, Ukraine,
natalitsv69@gmail.com

The evolution of the shape in the lobes of the FRI and
FRII type radialaxies is traced in the model of the MHD
wave transformation accompanying the jet under the influ-
ence of the interaction of waves with the fluxes of proton
and electron cosmic rays (CRs). It is shown that Alfven
turbulence contributes to the collimation of jets in FRII
radio galaxies, and to the pumping of a quasiregular mag-
netic field that holding the jet. In the head of jet Alfven
turbulence is transformed into magnetosonic, after which
the energy flux of the jet from the CRs is directed normally
to the lines of the mean magnetic field into the lobe, and in
the leading bow shock front (in the form of ion-sound
waves). In FRI-radio galaxies, the kpc-jet is controlled by
the propagation of sound and MS waves that matched with
the p-CR flux. The collimation of FRI-jets on pc scales is
supported by the galactic wind. The conditions for the de-
colimation of the FRI jet and the formation of a FRI-bubble
at the kpc-scales are analyzed. There are looking for the
variations in the radio-emissivity of low-energy e-CRs
(with allowance for their possible re-acceleration) within
the different regions of FRI/FRII- radogalaxies.

POLARIZATION OF FINE STRUCTURE OF
PULSAR RADIO EMISSION AT LOW
FREQUENCIES

O.M. Ulyanov, A.1. Shevtsova, A.O. Skoryk
Institute of Radio Astronomy NAS of Ukraine,
Moystetstv str. 4, Kharkov 61002, Ukraine,
oulyanov@rian.kharkov.ua, ashevtsova@rian.kharkov.ua,
skoryk.a@rian.kharkov.ua

Determination of the polarization parameters for the
fine structure of pulsar radio emission at meter and deca-
meter wavelengths gives us an opportunity to probe the
upper layers of the pulsar magnetosphere. Methods of
such researches at low frequency band are different from
similar methods are used at higher frequencies (decimeter
and shorter wavelengths). It happens because at low fre-
quencies a big horizontal phased antenna arrays are usu-
ally used as a radio telescopes. In this case it is necessary
to take in account three projections of electrical field
strength vector at the reference frame of observer. There is
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no such a problem at higher frequencies, where the full-
rotating paraboloids or optical telescopes are used.

Moreover, the very formulation of the problem to
probe the upper magnetosphere of a pulsar supposes the
registration of rapid changes, both the polarization and
time parameters of the fine structure. The possibilities of
accumulation realization, for example, the Stokes parame-
ters are very limited in the time and the frequency domain.
In the time domain the interval of accumulation can’t ex-
ceed the scattering time constant at the observation fre-
quency (in the decameter range this interval is of the order
of one ms). In the frequency domain the constraint is the
reciprocal of the given time interval (i.e. the accumulation
band is about 1 kHz in frequency domain). That’s why the
polarization parameters are best to explore for giant and/or
anomalously intense pulses.

The scattering of radio waves on the space inhomoge-
neities of electron concentration in the interstellar plasma
is the base factor that limits the researches of the fine
structure of the pulsar radio emission at meter and deca-
meter wavelengths. Therefore we choose the nearest pul-
sars to the Earth for exploring the polarization parameters
of their radio emission at low frequency band.

The report will give the studying results of the polariza-
tion parameters of the fine structure of radio emission for
three nearest to the Earth pulsars J0242+6256, J0814+7429
1 J0953+0755 in the decameter wavelength range.

THE RT-32 CREATING PROJECT ON THE BASE
OF MARK-4B ANTENNA SYSTEM

O.M. Ulyanov l, O.M. Reznichenko ', V.V. Zakharenko',
V.I. Prisiazhnii ’, A.M. Korolev ', O.V. Antyufeyev ',
V.A. Poihalo’, V.V. Voytyuk >, V.M. Chmil >,

O.M. Patoka l, A.P. Udovenko '

! Institute of Radio Astronomy NAS of Ukraine, Mys-
tetstv str. 4, Kharkov 61002, Ukraine,

oulyanov@rian.kharkov.ua, ashevtsova@rian.kharkov.ua,
skoryk.a@rian.kharkov.ua

? National Center of Space Facilities Control,

Moskovska str. 8, Kyiv 01010, Ukraine,
ncuvkz@spacecenter.gov.ua

? Public Joint Stock Company NPP "Saturn",

av. Kurbas 2b, Kyiv 03148, Ukraine
chmil@nbi.com.ua

The MARK-4B telecommunication antenna system (in
Zolochiv, Lviv's region) was constructed by Japanese firm
NEC in 1987. In a series of similar systems, it was de-
signed to receive and transmit information streams with a
capacity of 128Mb/sec in the ascending and descending
direction to a geostationary satellite. Currently the antenna
system is the property of the State Space Agency of
Ukraine (SSAU) and is under reconstruction in the radio
telescope RT-32. A distinctive feature of this type of an-
tenna system is the Cassegrain system (diameters reflec-
tor/subreflector 32/2.7 m) conjugated with a beam
waveguide (BWG) with diameter 2.3 m and a corrugated
conic feed-horn. The roughness of the reflector, the subre-
flector, and the BWG system determine the upper fre-
quency of the operating range of such antennas. The level
of diffraction losses on the subreflector and in the BWG



system itself determines the low operating frequency for
such antennas. The conducted estimations showed that the
BWG MARK-4B antenna system can provide the parame-
ters required for radio astronomy in the frequency range
2.3-25 GHz. The presence of a corrugated conical flare
horn makes it impossible to use the entire band for receiv-
ers. Therefore, at the first stage of testing, we will deter-
mine the subbands of the operating frequencies of this
horn in which the overall level of system noise in the C
range will be less than 35 °K in the zenith direction in
clear and dry weather conditions, and in the K band will
be less than 60 °K. It is assumed that after the first stage of
modernization, the future RT-32 radio telescope will be
able to operate simultaneously in the both orthogonal po-
larizations in the C and K bands. At the second stage of
modernization, the possibility of changing back end facil-
ity of the feed-horn system and simultaneous identical to
previous operation of this radio telescope in the S and X
ranges will be realized. In addition, the guidance system
will be modernized.

We envisage that after completing of the moderniza-
tion, this radio telescope will be able to solve the follow-
ing radio astronomical tasks:

1) Broadband observations of pulsars;

2) Monitoring of solar activity;

3) VLBI (Very Long Baseline Interferometry) observa-
tions;

4) Spectral observations of the neutral hydrogen and
hydroxyl masers lines;

5) Observations of molecular clouds;

6) Observation of cosmological objects.

CALIBRATION OF LARGE PHASED ANTENNA
ARRAYS

O.M.Ulyanov, V.V.Zakharenko, S.N. Yerin,
A.LShevtsova, I. N.Bubnov, A.O.Skoryk, P.L.Tokarsky,
M.A.Sidorchuk, V.M. Lisachenko
Institute of Radio Astronomy NAS of Ukraine,
Moystetstv str. 4, Kharkov 61002, Ukraine,
oulyanov@rian.kharkov.ua, zakhar@rian.kharkov.ua,
s.yerin@rian.kharkov.ua

We consider the calibration principles of large phased
antenna arrays (LPAA) on the example of UTR-2 radio
telescope. There are three different ways to calibrate
LPAA. The first method involves the use of the point
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cosmic radio emission sources as calibrators. Only a small
number of such sources are available in decameter wave
range on the sky (up to 5). The use of these sources is
complicated by the effect of diffraction scintillation of its
radio emission on the spatial inhomogeneities of the elec-
tron concentration of the interplanetary medium and the
ionosphere of the Earth.

The second method involves the use an extended ra-
diation source as a calibrator, for example, a galactic
background emission. However, this incoherent source of
radiation and its use needs a priori information about the
radiation antenna pattern. The third method involves the
use a reference noise generator as a calibrator. The third
method will be discussed here.

A feature of LPAA implies that some of its electrical
circuits cannot be covered by the calibration with signal of
the reference noise generator. Therefore, in order to cali-
brate the entire radio telescope, periodic measurements of
the circuits parameters throughout the operating frequency
range of the radio telescope are required. Another com-
plexity of LPAA, which is based on the analog (discrete)
phasing principle, is that the calibration mode of such
LPAA works correctly only for directions close to the
zenith. Therefore, in order to correctly calibrate LPAA in
other directions, it is necessary to use the mathematical
model of the LPAA itself and its individual components.
Since the sections composing the LPAA can work in dif-
ferent modes (additive, correlation, sum-difference), the
mathematical models of LPAA must correspond to the
chosen operation mode.

The report will be devoted to discussion of all the fea-
tures of LPAA calibration as well as the development of
its mathematical models for different operating modes.



SOLAR ACTIVITY, SOLAR-TERRESTRIAL RELATIONS,
ASTROBIOLOGY

AXION MECHANISM OF SOLAR LUMINOSITY
VARIATIONS

M.E. Beglaryan’, T.N. Zelentsova®
! North Caucasus Branch of the Russian State University
of Justice, Krasnodar, Russia, rita_beg@mail.ru
? Odessa National Polytechnic University,
Odessa, Ukraine, ztn@opu.ua

It is shown that the hypothesis of the axion mechanism
for solar luminosity variations suggesting that the solar axion
particles are born in the core of the Sun and may be effi-
ciently converted back into y-quanta in the magnetic field of
the solar overshoot tachocline is physically relevant. As a
result, it is also shown that the intensity variations of the y-
quanta of axion origin, induced by the magnetic field varia-
tions in the tachocline via the thermomagnetic Ettingshausen-
Nernst effect, directly cause the Sun luminosity variations
and eventually characterize the active and quiet states of the
Sun. Within the framework of this mechanism estimations of
the strength of the axion coupling to a photon (g, = 44107
GeV ") and the hadronic axion particle mass (m, ~ 3.2:107
eV ) have been obtained. It is also shown that the claimed
axion parameters do not contradict any known experimental
and theoretical model-independent limitations.

Keywords: solar luminosity, tachocline, variations,
Ettingshausen-Nernst effect

LONG-TERM AND SHORT-TERM
OSCILLATIONS OF AREAS OF GROUPS OF
SUNSPOTS IN 12-24 CYCLES OF ACTIVITY

V.M. Efimenko and V. G. Lozitsky
Astronomical Observatory of Taras Shevchenko National
Universityof Kyiv, Kyiv, Ukraine
efim@observ.univ.kiev.ua

The Greenwitz catalog and its extension of the NOAA-
USEF area of the group of spots for the years 1879-2016
are analyzed in terms of the availability of a number of
long-term and short-term fluctuations in data. We analyze
the Greenwich catalog data on areas of sunspot groups of
last thirteen solar cycles. Various parameters of sunspots
are considered, namely: average monthly smoothed areas,
maximum area for each year and equivalent diameters of
groups of sunspots. The first parameter shows an excep-
tional power of the 19th cycle of solar activity, which ap-
pears here more contrastively than in the numbers of spots
(that is, in Wolf’s numbers). It was found that in the maxi-
mum areas of sunspot groups for a year there is a unique
phenomenon: a short and high jump in the 18th cycle (in
1946-1947) that has no analogues in other cycles.

Long-term fluctuations. Previously, we found [1-3]
that the integral distribution index for equivalent diame-
ters of active regions, determined on a section of 50-90
Mm, varies within a fairly wide range from 3.5 to 10. We
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studied the integral distributions for equivalent diameters
and found the following: (a) the average value of the in-
dex of power-law approximation is 5.4 for the last 13 cy-
cles and (b) there is reliable evidence of Hale's double
cycle (about 44 years). In particular, the minimum values
of the index were detected three consecutive times in the
cycles Nos. 14, 18, and 22. Since this indicator reflects the
dispersion of sunspot group diameters, the results ob-
tained show that the convective zone of the Sun generates
embryos of active regions in different statistical regimes
which change with a cycle of about 44 years.

Short-term fluctuations. For the analysis of short-period
oscillations of the groups of spatial areas, a fast Fourier
transform of smoothed monthly values for each solar cycle
was performed. It was found that there are two groups of
oscillations of 8-10 months (cycles 13, 16, 17, 18, 20, 22,
23) and 14-16 months (cycles 12, 14, 15, 19, 21).

1. Babij V.P., Efimenko V.M., Lozitsky V.G. Statistical charac-
teristics of large sunspots in solar activity cycles 17-23 //
Kinematics and Physics of Celestial Bodies. 2011, V. 27, Ne 4,
P. 191-196.

2. Jlosuupkuit B., €dimenxo B. Iloxsifinmii muxn Xeina y
3MiHaX JiaMeTpiB COHSYHUX MiaM. [lomepenni pesynbrati //
BicHux KuiBcekoro HAIlIOHAJIBEHOTO YHIBEPCHUTETY.
Actponowmis. 2017, Bumn. 55. C. 20-22.

3. Efimenko V.M., Lozitsky V.G. Essential features of long-term
changes of areas and diameters of sunspot groups in solar
activity cycles 12-24 // Adv. Space Res. 2018, V. 61, Iss. 11,
P. 2820-2826.

THE RELATIONSHIP OF THE SCR WITH
PARAMETERS OF RADIO BURSTS AND CME

Isaeva E.A.
Institute of Radio astronomy of NAS of Ukraine,
URAN-4 observatory
isaevaode@gmail.com

The relationship between the intensity of the proton
flux I, (E,>30 MeV) and the parameters of the continuum
bursts of the IV type and the velocity of coronal mass
ejections (CME), as well as the parameters of type II radio
bursts, is investigated. Comparative analysis showed that
for the vast majority of proton events, a strong relation-
ship between the intensity of the proton flux I, and the
integrated flux of microwave bursts and the Vyg velocity
is observed, where the correlation coefficient r between
the investigated values is 0.80 and 0.72, respectively. At
the same time, the relationship between the intensity of
the proton flux I, and the drift velocity of the type II
bursts does not exceed 0.40.



NEW APPROXIMATION OF THE ENERGY
SPECTRUM OF PROTON SCR

Isaeva E.A.
Institute of Radio astronomy of NAS of Ukraine,
URAN-4 observatory
isaevaode@gmail.com

In this paper, we consider a new approximation of the
energy spectrum of protons of solar cosmic rays (SCR) in
the range E,> 1-100 MeV. The sample under study con-
tains 342 proton events for the period from 03-02-1986 to
23-07-2016. Comparative analysis showed that all events
can be conditionally divided into 5 types according to the
form of the energy spectrum of protons. It is known that
for most proton events, the energy spectrum of SCR pro-
tons is described quite accurately by two power-law mod-
els. However, there remains a large number of events for
which the energy spectrum of protons can not be ap-
proximated accurately by two power-law models. In con-
nection with this, another dependence was used in this
work, which allows us to approximate the energy spec-
trum of the protons for all events quite accurately.

ANALYSIS OF SPATIO-TEMPORAL DYNAMICS
OF TWO POPULATIONS OF SUNSPOTS
IN THE 22-YEAR MAGNETIC CYCLE OF SOLAR
ACTIVITY

Koval'chuk M.M., Baran O.A., Stodilka M.1., Hirnyak M.B.
Astronomical Observatory of the Ivan Franko Lviv Na-
tional University
sun@astro.franko.lviv.ua

An analysis of dynamics of the fine structure in the 22-
year cycle of solar activity (1964-1986) was carried out.

The complete homogeneous data series for sunspot
data — Wolf numbers, squares of groups and individual
spots, their coordinates, polarity and magnetic fluxes in
them (the electronic data base of Daily Solar Data) were
used for the corresponding years.

We determinated the pecularities of distribution dynam-
ics of two sunspots populations by area, lifetime, magnitude
of magnetic fluxes. The following results are obtained:

1. By the logarithm of the maximal areas of the spots
groups, we divided them into two populations — the large
and small ones (Nagovitsyn, Pevtsov's hypothesis et. al.).
They intersect in the domain log S= 1.8-1.9, where S=60-
90 m.f.h. In the same region the separation of two popula-
tions of spots groups by the average lifetime takes place:
less than 3-4 days — for small and more than 4-5 days — for
large groups of spots.

2. Two sunspots populations differ in the dynamics .of
the magnetic field distribution: a weak field strength
(about 1600 Gs) is localized in small spots and a powerful
flow — in large groups of spots, where magnetic field
reaches 3000 Gs.

3. The analysis of the fine structure of the 22-year cy-
cle confirmed the existence of the so-called points of the
Waldmeier's fracture on the growth branches, after which
the growth of spot manufacturing significantly slows
down before the phase of the maximal activity.

4. Separate consideration of spots groups in the northern
and southern hemispheres of the Sun shows the advantage
of spotting on the branches of growth in the northern hemi-
sphere. So, a positive asymmetry dominates there, and,
conversely, on the recession branches the negative asymme-
try of the southern hemisphere starts to dominate.

5. The same features are shown by the asymmetry of the
sunspots magnetic field in two hemispheres. The indexes of
the magnetic asymmetry are maximal on the branches of
growth till the maxima of magnetic activity cycle — during
periods of the sunspots magnetic field re-polarization.

FORECAST OF THE PERTURBATIONS OF THE
EARTH’S MAGNETIC FIELD DUE TO THE
SOLAR ACTIVITY

Koval'chuk M.M., Baran O.A., Stodilka M.I., Hirnyak M.B.
Astronomical Observatory of the Ivan Franko Lviv Na-
tional University
sun@astro.franko.lviv.ua

A methods for short-term forecast of magnetic pertur-
bations of the Earth as a response to changes of solar ac-
tivity during 11-year cycle is developed. The basis of the
mathematical model is the equation of linear multiple re-
gression of the random process.

We used time series of data obtained from the database
of NOAA SWPC in the running 24th cycle of solar activ-
ity. We considered the solar fluxes of radiation, the flows
of the corpuscles and the indices of geomagnetic distur-
bances as responses to them in the Earth's magnetosphere.
The flows of solar wind (proton fluence with energy E, >
1 MeV end electron fluence with energy E. > 0.8 MeV)
enhanced by X-ray streams from solar flares turned out to
be the most geoeffective predictors.

Identification procedures for the prognostic model
were carried out. The input data were passed through ap-
propriate low-frequency Lancos filters that suppressed
high-frequency noise. We found that the use of filters im-
proves quality of the prediction. We established criteria by
which the quantitative characteristics of the quality and
effectiveness of the results were calculated. The correla-
tion coefficient between observed and predicted planetary
geomagnetic indices is greater than 0.9 (using of filters for
the prediction with lead time 1 day increases the correla-
tion coefficient by 10-12%). Efficienty of prediction with
lead time 1-3 days is greater than 0.8. It indicates the va-
lidity of the developed forecast method.

FLUCTUATIONS IN PLASMA DENSITY NEAR
TEMPERATURE MINIMUM OF SOLAR
ATMOSPHERE

Kyzyurov Yu.V.
Main Astronomical Observatory NASU, Kiev
kyzyurov@mao.kiev.ua

Partially ionized plasmas are found in many different
astrophysical environments. They are an essential ingredi-
ent of the solar atmosphere, molecular clouds, planetary
ionospheres and protoplanetary disks, among other envi-



ronments, and display a richness of physical effects. In the
present report we consider weakly ionized collisional
plasma near the temperature minimum of solar atmosphere.
Using non-ideal MHD equations for the case of fully devel-
oped turbulence of atmospheric gas in the presence of am-
bient magnetic field and the mean electron-density gradient,
generation of fluctuations in plasma density of turbulent
flows at this level of the solar atmosphere was described.
The spatio-temporal spectrum of plasma fluctuations was
derived. Then from this formula, expressions for the 1D
spectrum and the rms fluctuation level were obtained. The
obtained expressions were used to estimate features of
plasma fluctuations near the temperature minimum in re-
gions with deferent values of magnetic field strength. It was
shown that the spectral slope decreases while the fluctua-
tion level increases with increasing magnetic field. The
present results can be helpful for better understanding of
evolution of solar active regions near temperature mini-
mum. It is known that the active regions are the source of
many energetic and geo-effective events. Understanding
how these complex source regions evolve is of fundamental
importance, not only to solar physics, but also to the de-
mands of space weather forecasting.

CHARACTERISTICS OF SUNSPOTS GROUPS
PRODUCING PROTON FLARES

N. Lozitska
Astronomical Observatory of the Taras Shevchenko
National University of Kyiv,
Kyiv, Ukraine

A statistical analysis of the observed parameters of
sunspot groups was carried out, in which 176 proton flares
occurred in 21 — 24™ cycles of solar activity according to
the NOAA catalog. The study of the average areas of
groups and the maximum magnetic field strengths of the
spots on the day the flare occurred, made it possible to
estimate the magnetic energy that could be realized in
proton events at the level of 10*' — 4-10°% erg. The de-
crease in the area of the group after the flares correlates
with the proton flux for only 70 events that occurred in the
largest groups with an area of 1000-4000 millionth parts
of hemisphere. It remains to be assumed that proton
events associated with smaller groups of spots take energy
from the complex of active regions.

MATHUTHBIE U PATOHOBBIE AHOMAJINHN
TEPPUTOPUUN YKPAUHBI U r. KHEBA

M.HU. Opmoxl , U.U. Onumyxz, A.A.Pomeueu',
A.B.Mapuenxo', I1.H.Ayesckuii’
! Unemumym ceopusuru um. C.U. Cy66omuna HAH
Yxpaunwl, np. Iannaouna, 32, Kues, 03680, Ykpauna
? Kuesckuii nayuonanshuiii ynugepcumem umenu Tapaca
Llesuenxa, YHU "Uncmumym 2eonocuu”, yn. Bacunb-
xoscvkas, 90, Kues, 03022, Vkpauna
orlyuk@igph.kiev.ua; oivanl @ukr.net;
romenets@ukr.net; andrey_marchenko@ukr.net;
pavloyatsevskiy@ukr.net

I'eomaruuTHele U PaaOHOBBIE AHOMAJBHBIC IIOJIA SAB-
JIAKOTCA CYHICCTBCHHBIMU FeO(bI/BI/I‘IeCKI/IMI/I Q)aKTOpaMI/I
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OKpy>Karolel cpefpl, KOTOpble B 3HAYUTEIbHON CTETEeHU
OTIPENIEIIAIOT €€ HKOJIOTHYECKOoe cocTosiHue. B HacTosmee
BpeMsl pa3pabOTaHbl MPENEIBHO OMyCTUMBIC HOPMBI HH-
TEHCUBHOCTU MArHuTHOI'O IOJA W paIvallMOHHOI'O M3JIy-
YeHUs, KOTOPHIC HE MIOJDKHBI MPEBHIATECI B MECTax
MIPO’KUBaHUS U PaboTH! mojeil. CymecTBeHHas 4yacTh pa-
IUAIIMOHHOTO O0Iy4YeHHUs: 00ycioBieHa pagoHoM. Criemo-
BaTEIbHO, BBIABJICHUE HAa TEPPUTOPUM YKpauHbl U B T.
KueBe TEOMAarHWTHBIX W PAJOHOBBIX AHOMAIIBHBIX 30H
SIBJISIETCS aKTyaJbHOM 3ajadyeil mpu U3yYE€HHUHM T'E03KO0JIO-
THYECKON 00CTAaHOBKH TEPPUTOPHH U OICHKE €€ KOJIOTH-
yeckoil 6e3omacHOCTH. COryIaCHO WCCIENOBAHMIM, Paio-
HOBBIC AaHOMAJIUU TECHEPUPYIOTCS PAJAHOAKTHBHBEIMH HJIe-
MCHTaMH YpaHOM U TOPUEM, KOTOPBIC KOHICHTPUPYIOTCA
B MIOPOJax, TPYHTaX U MOJ3EMHBIX BOJIaX.

[To pesympTaTaM aHanm3a IJIs TCPPUTOPHH Y KpaWH-
CKOTO IIUTa BBISIBICHA KOPPEILIIUSI PAJOHOBEIX M YpaHO-
BBIX aHOMAJIHH C OTPHUIATEIFHBIMA MarHUTHBIMH aHOMa-
JUSMH PETHOHAIBHOTO U JIOKAIBHOTO KJIACCOB U C Pa3lio-
MaMH U 30HaMH TPCHIMHOBATOCTH, IIO KOTOPBIM palOoH
MIOCTYTAaeT Ha 3€MHYIO NTOBEpXHOCTh. [Ipennoxeno ¢puzu-
KO-MHUHEpPaJIOTHuYeckoe M TEKTOHMYECKoe OOOCHOBaHHE
TAaKOM CBsI3U. BBINIOJIHEH aHAIHN3 IIPUPOAHBIX U TEXHOTCH-
HbIX MarHUTHBIX U PAJIOHOBBIX aHOMAJIUI Ha TEPPUTOPHUU
Kuesa, a Takxke B pa3IMYHBIX COOPYKCHHSIX, IIOMCIICHH-
sSX W MeTpomoyuTeHe. [lo pesymbTaTaM WCCIeIOBaHUS
BEISBIICHBI MECTa C TMPEBBIMICHUEM JIOMYCTUMBIX HOPM
MAarHUTHOTO IO W PaJWalliOHHOTO W3Iy4deHus. Pac-
CMOTPEHBI HEKOTOPBIC acIeKTHl BO3MOXKHON B3aMMOCBSI3U
MUHAMPAKHA MarHUTHBIX W PAaJOHOBBIX aHOMAIUH ¢ Teodu-
3MYeCKUMHU (pakTopamu OIMIKHETO KOCMOCa.

EXPLORATION OF ION-AEROSOL PLASMA
BY AIR-BORN INSTRUMENTATIONS IN
THE LOWER IONOSPHERE

Perov S.P.
Publishing House "Nauka", RAS, Moscow, Russia
sperov35@mail.ru

The first-order recombination of stratospheric ions is
established by balloon measurements by Gerdien con-
densers of their high-altitude profiles in all latitudinal
zones including the TERLS station (Thumba Equatorial
(geomagnetic) Rocket Launching Station), South India.
It's important the GCR cut-off threshold for the geomag-
netic equator as the reference latitude does not depend on
solar activity, unlike other latitudes.

To register potential high-energy aerosols or clusters, a
flow reactor-through with a photometer with protection
from external light sources was installed at the head of the
rocket. In flight, cold air passes through a heated in-flight
reactor, the photometer measures light pulses of different
amplitudes, which we interpret as recombination with
photon emission when "frozen" plasma consisting of a
mixture of ice and hydrated ionic clusters "thaws".. Such
aerosols were observed at Molodezhnaya station during
the spring ozone Antarctic anomaly in 1987 and three
months later at TERLS. These experiments made it possi-
ble to explain the differences in the concentrations of at-
mospheric aerosols measured by impactor and photoelec-
tric aerosol counters and the reason for the discrepancies



between the results of measurements of ozone concentra-
tion by various electrochemical cells: ECC-1 and MAST.

The existence of layers in the lower ionosphere with a
reserve of chemical energy was confirmed by rocket
measurements with the help miniature thermometric bod-
ies with catalytic coatings.

"Frozen" plasma was considered (L. Shulman, 1987)
as a possible source of energy for spontaneous explosions
of cometary nuclei.

Such a plasma can be an important link in the energy
transfer chain from the Sun to the Earth, including the
mechanisms of solar activity, gravitational tides, giant
ionospheric electrical discharges, optical transients ob-
served from the orbits of small satellites — ““’Tatiana”,
“Lomonosov”, and others.

PUBLIUS VIRGIL MARON AND ALEKSANDER
LEONIDOVICH CHIZHEVSKIY

Perov S.P
Academy of Sciences of the Russian Federation, NAUKA
Publishing House
sperov35@mail.ru

The protean creativity of the outstanding scientist, bio-
physicist and founder of heliobiology and cosmic medi-
cine Aleksander Chizhevskiy (1897 1964) was a concen-
trated expression of incredibly rich spiritual experience, it
included equally his scientific genius, his inventing talent,
his marvelous poetic and art abilities.

Virgil (70-19 BC) is recognized as one of the greatest
poets of Rome and a major figure in world poetry, his
works are full of deep scientific and philosophical
thoughts and significant artistic merit. Creativity of Virgil
undoubtedly renders (and, we want to be optimists, will
have) influence on the humanitarian and natural sciences
of a rapidly developing civilization

Virgil, like Chizhevskiy understood the influence of the
Sun on the military and political activities of the peoples of
the ancient world (Punic Wars, the assassination of Caesar,
the replacement of dynasties of pharaohs in Egypt).

“..... Who would dare the sun

Lie to call? About deaf insurrections, about the in-
trigues of the invisible

« It warns about the secret swelling wars

At the hour when Caesar was extinguished, the sun
also felt sorry for Rome...”

The rich experience of the farmer and the attentive ob-
server of Virgil used to write the poem "Georgiki" a breeze
of doubt that has not lost its meaning even in our time.

For example:
“...Happy is the seventeenth day for planting the
vine grape...” Or:

“..To know we could in advance on the signs true -,
whether it be the heat, or the rain, or the winds
carrying the cold, He Himself commanded us the
Father to trust the moon with predictions...
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SYNCHRONIZATION IN THE EARTH-LUNA-SUN
SYSTEM

Perov S.P. I, Perov A.S.?
dcademy of Sciences of the Russian Federation,
NAUKA Publishing House
sperov3S@mail.ru
? Peoples Friendship University, Russia, Medical
School, Moscow, Russian Federation — avor-
harp@gmail.com

The analysis of large in number statistical data confirmed
the N. Sidorenkov's discovery of the quantum nature of me-
teorological processes and their synchronization with lunar-
solar gravitational tides. Discrete periods (0.5, 1.0, 2...9 days
or more) of variability weather, the formation of tropical de-
pressions and typhoons, monsoon precipitation, etc.

The periodic forcing of astronomical and geodynamic
oscillators leads to corresponding resonances in the geo-
spheres, the biosphere, and in various human systems.

No less important and obvious results follow from the
correlation (coincidence) of the dates of the extremes of the
Earth's rotation rate (EERR) with the dates of emergencies in
the technosphere (accidents on all types of transport, nuclear
power plants, in industry) and with the already mentioned
medical indicators of human health, including cases of exac-
erbation of chronic and sudden cases of human disease as
well as its immunity, consciousness and psyche.

The histograms of coincidences of the dates of extrema
of lunar-solar gravitational tides (EERR) with the dates of
geomagnetic storms (Kp> 5), coronal mass ejections
(CME), of solar flares (X class), dates of the increase in
Wolf numbers during different periods of solar activity are
presented and discussed. Statistically significant synchro-
nization of EERR and events of solar and geomagnetic
activity is established. These unexpected and intriguing
results require further testing, exploration and explanation
of physical mechanisms in the universal fundamental syn-
chronization phenomenon discovered by Christian Huy-
gens in 1665 in a famous experiment with pendulum
clocks. However, it is absolutely clear in what direc-
tions it is necessary to move in the problem of predicting
the variability of the environment and society in order to
reach the so-called sustainable (regulated) development.

THE ADVANTAGES OF THE ASTROPHYSICAL
MODEL OF THE SUN WITH A CENTRAL
BLACK HOLE

S. S. Poghosyan
Armenia
armon-1954@mail.ru

The suggested astrophysical model of the Sun is based
on the hypothesis of the existence of a black hole with a
similar mass at the center of stars, with the assumption
that such black holes, being gravitational and thermody-
namically isolated systems, do not absorb and radiate.
They are only able to absorb and re-radiate the ordinary
matter and radiation through gravitation.



The suggested model of the Sun and stars enables us
to approach the resolution of the following issues anew:

1. The problems of star formation.

2. The problems of the formation of the magnetic di-
pole of the Sun.

3. The issues of the Sun activity.

4. The problem of the Sun's corona.

NUMERICAL MODELLING OF INSTRUMENTAL
CONTOUR WITH RESPECT TO IRREVERSIBLE
PROCESSES

Y.S.Shykhovtsev
Kyiv Academic University, Ukraine
yushykh@gmail.com

One of the problems of modern astrospectroscopy is
constantly changing instrumental contour, that shows the
impact of a spectral device on the data recieved. Since the
contour itself evolves in time because of external condi-
tions, it is usually measured before each spectral survey as
it is reduntantly described in [1]. In the present study an
approach to a problem of estimating an instrumental con-
tour of a spectroscope is suggested, that is based on statisti-
cal information about the contour past measurements. The
experimental data was obtained at Main Astronomical Ob-
servatory, The Department for Solar Physics, solar tele-
scope ACU-5 and spectrometer ASP-20 [2].
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Given a set of 35 contour profiles measured during the
2015 year at different ambient temperature values, an ap-
proximational method of reduction an instrumental contour
to a simple parametrised curve is proposed. Each curve is
shown to be easily transformed into the corresponding in-
strumental contour with the same convolution function. As a
result, the time of measuring an instrumental contour of any
spectral device is shortened because part of the contour can
be excluded with informational loss within the margin of
error. The approach allows to save measurement time of an
instrumental contour getting the desired accuracy by means
of a big enough sample set. Perspectively it can be used for
preventive diagnostics of the internal state of a spectral de-
vice, particularly for astrospectroscopic purposes.

1. J. Murak'ozy. Instrumental profile of Debrecen solar spectho-
graph / J. Murak'ozy, 1. Vince, A. Ludm'any — Serb. Astron. J. —
167(2003) — 81-85

2. OcumoB C. H. MHCTpyMeHTaNbHBI KOHTYp CHEKTporpada
comaevHoro Tteneckona AL[Y-5 T'nmaBHO# acTpoHOMHIYECKOi
obcepBaropunt HAH VYxpaunsl / Ocumos C. H. Kunemaruka u
¢usuka HeOecHbIx Ten — Tom 31, Ne 5 — 2015 — 72-80 c.



SOLAR SYSTEM

EXTERNAL COMPARISON SATELLITE
POSITIONS OBTAINED BY THE NETWORK OF
PASSIVE CORRELATION RANGING OF
GEOSTATIONARY TELECOMMUNICATION
SATELLITES

Kaliuzhnyi M. l, Bushuev F. ', Mazhaev O. l, Shulga O. l,
Shakun L. 2, Bezrukovs V. 3, Reznichenko O. 4,
Moskalenko S.°, Malynovskyi Ye. °
! Research Institute “Mykolaiv Astronomical Observa-
tory”, Mykolaiv, Ukraine, dir@mao.nikolaev.ua
? Astronomical Observatory of Odessa I.I.Mechnikov
National University, Odesa, Ukraine,
leomspace@gmail.com

? Ventspils University College, Ventspils, Latvia,
virac@venta.lv

* Institute of Radio Astronomy of the NASU, Kharkiv,
Ukraine, rai@ri.kharkov.ua

7 Western Center of Radio Engineering Surveillance,
Mukacheve, Ukraine, ckako@i.ua

% Rivne Minor Academy of Science of School Age Yourh,
Rivne, Ukraine, man.rivne@ukr.net

Network of passive correlation ranging contains of five
stations located in Ukraine and Latvia. It has been created at
the initiative of the RI “Mykolaiv  Astronomical
Observatory” to have independent means to track the future
Ukrainian  geostationary  satellite  “Lybid”. Regular
observations of the geostationary telecommunication satellite
“Eutelsat-13B” has being carried out by the network since
February 2015. A catalog of daily orbital elements of the
tracked satellite has been created using the network
observations. The analytical model SGP4/SDP4 of satellite
motion and a numerical model of integration of equations of
satellite motion are used to determine the orbital elements.
The numerical model takes into account the gravitational
attraction of the Sun and Moon, and non-spherical Earth.
Software of the orbital elements determinations has been
developed by the RI “Astronomical Observatory” of the
Mechnikov Odesa National University.

Satellite positions calculated using orbital elements
from the catalog were compared with ones obtained using
the NORAD space-track.org site and optical observations
performed by the Ukrainian Network of Optical Stations.
The satellite position comparisons were carried out only for
time intervals of unperturbed motion of the satellite. The
free motion time intervals were determined using the
algorithm that had been tested using satellite owner data
about the moments of satellite maneuvers. Herewith they
were compared: a) values of time difference of arrival of
satellite TV signals to the stations, b) values of right
ascension and declination, ¢) Cartesian coordinates of the
satellite in the ITRF. Regular (mean) and random (standard
deviation) values of the residuals are given in the report.
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DOPPLER STATION FOR ORBITAL TRACKING
OF LOW-ORBIT SPACECRAFTS BY THEIR
RADIO BEACON SIGNALS

Kaliuzhnyi M., Bushuev F., Khalaley M.,
Kryuchkovskiy V., Kulichenko M., Shulga O.
Research Institute “Mykolaiv Astronomical Observatory”,
Mpykolaiv, Ukraine, dir@mao.nikolaev.ua

A ground station of orbital tracking of low-orbit space-
crafts has been developed and tested in the RI "Mykolaiv
Astronomical Observatory". The station uses the Doppler
shift of frequencies of signals radiated by spacecraft radio
beacons for their orbital tracking. The station consists of: 1)
10-section antenna with a circular directional diagram and
the operating frequency band 400-450 MHz, 2) electronic
unit of connection of the antenna sections to a receiver, 3) the
SDR-receiver used USB receiver of terrestrial digital TV and
radio (“DVB-T+DAB+FM”), 4) personal computer. Soft-
ware of the station includes the free program HDSDR for
SDR-receiver control, as well as an antenna direction control
program, a program for determining a frequency of a signal,
emitted by satellite radio beacon and received by the station,
and a program for clarifying elements of satellite's orbit using
the measured values of the frequency.

The NORAD ID of a satellite and a frequency of the sig-
nal emitted by its radio beacon should be set to clarify the
satellite orbit. The antenna direction control program
download current TLE (Two-Line Element) orbital elements
of the satellite from the space-track.org site using the satel-
lite’s ID. These elements are used by the program to calcu-
late, as functions of time, the values of range, azimuth and
elevation angle of the satellite relative to the station. The pro-
gram determines then the moments of the connections of the
necessary antenna sections to the receiver, and performs
these connections in the automatic mode, which provides
continuous tracking of the satellite during its passage in the
zone of direct radio visibility of the station. Simultaneous
recording of the received radio signal is performed by the
HDSDR program in wav-files. The program of determining a
frequency of satellite radio beacon signal analyzes the re-
cords and automatically detects the radio beacon signal and
determines its frequency. The initial orbital elements ob-
tained from the space-track site are clarified according to the
measured values of the frequency using the program devel-
oped by Yamnitsky V.A.

The report presents the results of the station test,
which include an estimation of internal errors of the or-
bital elements determining of tracked satellites.

A network of stations similar to the one considered in
the report could be used to orbital tracking of low-orbit
spacecrafts equipped with radio beacons.



INTERPETATION OF COMET JET STRUCTURE

Kleshchonok V.V.
Kyiv University Astronomical Observatory,
Observatorna st. 3, Kyiv, UA-04053, Ukraine
klev@observ.univ.kiev.ua

Comets often show activity in the form of jets. Jets are
associated with active sites on the nucleus. The shape of
the jets depends on the parameters of the rotation of the
nucleus, the location of the active site on the surface of the
nucleus, the geometry and rate of emission of matter, the
relative position of the Sun, the Earth and the comet. The
distribution of particles in size, the acceleration of
particles under the influence of solar radiation and other
factors need took into account with rise distances from the
nucleus comets. It is proposed to use a simple geometric
model that takes into account the orientation of the axis of
rotation, the period of rotation of the nucleus, the angular
radius and the precession period to interpret the structure
of comet jets. It is also assumed that the emission of
matter occurs perpendicular to the surface of the nucleus
at a constant rate. This approximation works near the
cometary nucleus. It can be considered as the first
approximation for calculations using more sophisticated
models. The calculated jets are projected on the sky plane.
Then they are overlay on the appropriate scale with the
actual image of the comet for comparison. The graph of
changing the positional angle of the jet in the picture
plane, as well as the form of the comet nucleus from the
position of the observer and from the side of the sun, are
also calculated for apparent and correct interpretation. The
proposed approach was used for interpretation the jets in
comets 2P/Encke and 67P/Churyumov-Gerasimenko.

PERIODS OF EXTREME DRAG OF ARTIFICIAL
SATELLITES IN CONDITIONS OF HIGH SOLAR
AND GEOMAGNETIC ACTIVITY
IN 23-24 SOLAR CYCLES

Komendant V.H.
Observatory "URAN-4", Institute of Radio Astronomy
NAS of Ukraine

To show the effects of atmospheric drag on the artifi-
cial satellite's motion in the upper layers of atmosphere
the B-star drag term is used. This index is used in atmos-
pheric models of SGP and characterizes the state of the
Earth's atmosphere during periods of increased solar and
geomagnetic activity.

13 years (2005-2017) of observations of 25 satellites
with different orbital inclination were taken for analysis.
This data includes: end of 23-rd, current 24-th solar cycles
and minimum phase between them.

12 events, with the highest amplitude for the B-star in-
dex, of extreme drag were analyzed. All selected periods
differ in duration. From the beginning of the extreme pe-
riod of drag to its maximum can pass from 3 days to 17
days, and in the most active periods of solar and geomag-
netic activity up to a month or two. These long periods
include shorter periods of the disturbed state of the atmos-
phere. These periods have approximately the same date of
the beginning and maximum of extreme drag for all se-
lected satellites, which indicates the collective effect of
the manifestation of solar and geomagnetic activity.
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THE EXISTENCE OF THE GROUPS OF
METEORITE-PRODUCING BOLIDES AND
METEORITES IN COMETARY ORBITS

N. A. Konovaloval, Yu. M. Gorbanevz, N.H. Davruqovl
!Institute of Astrophysics of the Academy of Sciences of
the Republic of Tajikistan,
? Astronomical Observatory, Odessa National University,
Ukraine.

Meteorite-producing sporadic fireballs are produced
by large meteoroids which are capable, under the suitable
geometric and physical conditions, of producing meteor-
ites. The meteorites can help us to understand the solar
system genesis and the processes that occurred after the
formation of small bodies of solar system. Meteorite and
fireball instrumentally observations provide useful data
for a study a link between meteoroids, meteorites and their
parent bodies. The entry even of relatively small (of some
decametres in diameter) meteoroids can cause substantial
danger for a peoples and environment. We present here
the result of the analysis of the possibility of existence of
groups of linked slow moving sporadic fireballs and
known ordinary chondrites meteorites, the atmospheric
passage which was recorded instrumentally. According to
provided data of instrumentally observations the orbits of
investigated meteorites and fireballs are cometary and
followed a JFC orbits. The main argument for the exis-
tence of groups of meteorite-producing fireballs is the
existence of fireballs with mutually similar orbits and ra-
diants as well as meteorites with correlated days-of-fall.

The selection of potentially meteorite-producing fire-
balls in the IAU MDC database was based on the statisti-
cal criterion: pre-atmospheric velocity V., < 25 km/s, the
terminal height H, < 35 km, terminal velocity V., < 10
km/s, and terminal mass m, over several tens of grams.
On the base of this criterion in the time of 1.5-2 monthly
periods of appearance of six known ordinary chondrite
meteorites the potentially meteorite-producing fireballs
were selected. The well-known Dgy — criterion of South-
worth & Hawkins, Dp, —criterion of Drummond and Dy —
criterion have been used to compare the similarity of each
specified meteorite and fireball orbits. The threshold value
Dc =0.2 for Dgy, Dy — similarity functions and the thresh-
old value D¢ = 0.105 for Dp, —similarity function was se-
lected, which should reduce the number of chance coinci-
dences from the compiled set of fireballs. On the basis of
selected orbits, a mean orbit of group of meteorite-
producing meteoroids and known meteorite was calcu-
lated. A group of meteorite-producing meteoroids is a
group of meteoroids and of each specified meteorite
which contributed to the final mean orbit. In result six
identified groups of 95 meteorite-producing meteoroids
associated with six ordinary chondrites were found.

In result the several tens of meteorite-producing spo-
radic fireballs, orbits of which are currently similar to or-
bits of studied six meteorites as possible members of
groups were found and the possible source regions have
been considered. The geocentric radiants and orbital ele-
ments of meteoroids confirmed sporadic nature and orbits
of Jupiter family comets (T; < 3.1) of these events. The
calculated value of the aerodynamic pressure at the height
of maximal brightness and terminal flare used to estimate
the bulk density of the meteoroids. In result a value of
bulk densities of meteoroids in these six groups about
1070-1250 kg m™ were obtained and suggested the chon-
drite composition of meteoroids in these groups. In solar
system especially the bodies of the small sizes (50—100 m)



on the Earth-crossing orbits on a time scale of a human
civilization represent the natural hazard because of the
greatest probability of risk of collision with the Earth. The
identified six groups of meteorite-producing meteoroids
and known ordinary chondrites may still contain large
meteorite-producing bodies. In practical terms, this can
serve as an incentive for purposeful monitoring of the
indicated groups of the meteorite-producing fireballs in
the identified periods of increased fireballs and meteorites
activity by means of both of land fireball network and
space tools established on orbital satellites that is impor-
tant for the prevention of danger for the Earth.

MONITORING OF SPACE DEBRIS ROTATION
BASED ON PHOTOMETRY

Koshkin N., Shakun L., Korobeinikova E., Strakhova S.,
Melikyants S., Terpan S., Dragomiretsky V.,
Golubovskaya T., Ryabov A.

Astronomical observatory
of Odessa I.1. Mechnikov university
nikkoshkin@ yahoo.com

In recent years we have seen a growing interest in the
observation of large space debris, motivated in part by
space situational awareness, but also with the goal to
forced removing these debris objects from orbit. In par-
ticular, the large inoperative European environmental sat-
ellite Envisat has been widely studied as a primary target
for Active Debris Removal (ADR) project, which involves
capturing and deorbiting dangerous large spacecrafts from
densely-populated orbits. The European Space Agency
(ESA) is currently planning to launch its de-orbit mission,
in 2023, with the goal of removing Envisat. Understand-
ing the rotational dynamics of the target, however, is nec-
essary for the success of such a mission. Non-active de-
funct spacecraft, which are not attitude controlled any
longer, tend to start to spin or tumble under influence of
the external and internal forces and torques. Note that
knowledge of the spin motion of a defunct spacecraft is of
interest for several applications. It can help to study spe-
cific perturbations and torques affecting the attitude of the
spacecraft and it can be used for future attitude model
development and improving. An important application is
the above-mentioned active debris removal, where the
spin rate and axis of a target object has to be evaluated
before a pursuit-spacecraft comes into its proximity. In
this case, accurately knowing the current spin motion is
necessary to perform the maneuver to capture the target.
Variations in the rotation of several large satellites in orbit
have been studied in this paper, primarily long-standing
inactive spacecraft. The results are based on long-term
photometric observations of these space objects.

RESULTS OF TESTING MULTI-INSTRUMENTAL
AUTOMATED MOBILE COMPLEX FOR
OBSERVATIONS OF ANOMALOUS METEORS

P.M. Kozak
Astronomical Observatory of Taras Shevchenko National
University of Kyiv, Ukraine
3, Observatorna Str., Kyiv, Ukraine, 04053
kozak@univ.kiev.ua

The results of testing multi-instrumental automated mo-
bile complex for meteor observations developed in Astro-
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nomical Observatory of Taras Shevchenko National Uni-
versity of Kyiv have been presented. The basis of the com-
plex is a system consisting of minimum two high sensitive
video cameras, installed onto transportable platform: one of
which is provided for obtaining panoramic images of me-
teor evolution on the sky background; the second one,
equipped with a diffraction grate, is for detection of meteor
spectra. It is automatically supposed that there is another
basic panoramic video camera for providing support of cal-
culation of all kinematic parameters of meteors registered
with the help of the given observational complex.

In order to provide correct physical results from obser-
vations we carried out a range of tests of given video cam-
eras with both natural sources of light like stars and labo-
ratory ones. Photometry calibration, accompanied with
estimation of linearity of matrix response onto input sig-
nal, was made by focal and unfocal star images. For spec-
tral calibration we got images of Vega. For imitation of
meteor motion we made a range of video records of stars
of different star magnitudes by mean of camera rotation
with different angular velocities.

As components of the observational complex we used
video cameras Watek WAT-902H2 Ultimate (NTSC, 30
fps) and WAT-910HX (PAL/SECAM, 25 fps) with sensi-
tivity 0.0001 lk; diffraction grate 500 d/mm; GPS-receivers.
For detection of automatic detection and grabbing of video
sequences we used the hybrid budget video-registrator Da-
hua DH-HCVR4104C-S3, additionally equipped with tera-
byte hard disk for accumulating and storing video informa-
tion. Entirely given video registrator allows a full format
input rate for 4 analogue video cameras of format
PAL/SECAM and NTSC, and one digital camera up to 5
Mp. At this the video registration occurs completely in
automatic mode, with administration and video data transfer
through Internet. Different photographic lenses were used
during testing. In perspective we plan to enhance the given
complex with ultraviolet video cameras, and with short and
midi wavelength infrared detectors.

STATE IDENTIFICATION OF CUBESAT-TYPE
SATELLITES BY OPTICAL OBSERVATIONS (ON
THE EXAMPLE OF ARKYD 6A SPACECRAFT)

O.M.Kozhukhov ', S.V.Rishchenko', T.A.Dementiev ',
V.P.Yepishev 2, LIMotrunich 2, LF.Noybauer 2,
V.M.Perig?, S.L.Yanchevskyi®, D.M.Kozhukhov’,
O.M.Piskun’

! Center for Special Information Reception and Proc-
essing and Navigation Field Control of the National
Space Facilities Control and Test Center,

Zalistsi, Ukraine, a.m.kozhukhov@gmail.com

? Uzhgorod National University,

Uzhgorod, Ukraine, lkd.uzhgorod@gmail.com

3 National Space Facilities Control and Test Center,
Kyiv, Ukraine, yan.serg.77@gmail.com

Today, there is a tendency for a sharp increase in the
number of small spacecraft (SC) launched and planned to
be launched into LEO.

By 2026, the global orbital constellation is expected to
increase to 9,000 or more SC with majority of small SC, in
particular the CubeSat standard with various formfactors
(from 1U to 12U) and weight from 1 to 100 kg.

Such SC are small in size, but possess high functionality,
which allows replacing most of their larger "colleagues". In



addition, this technology allows relatively cheap creation of
multi-satellite orbital constellations to ensure unprecedented
speed of information retrieval. For example, 170 CubeSat-
type SC of Planet Company, starting from 2017, provide the
imaging of the entire Earth surface once a day.

However, in view of the small size of such SC, there is
a problem of monitoring their state in the event of loss of
communication with them or the occurrence of other ab-
normal situations. Especially relevant is the task for ex-
perimental SC — technology demonstrators.

In the framework of this study, an experiment was car-
ried out to monitor the state of the ARKYD 6A SC (Inter-
national Designator — 18004V, CubeSat 6U standard) us-
ing comparatively small optical instruments equipped with
modern light-sensitive equipment.

The report presents the results of observations of the
ARKYD 6A, which were performed in May 2018 using a
30-cm telescope of Sazhen-S quantum-optical station
(QOS) of the Center for Special Information Reception
and Processing and Navigation Field Control of the Na-
tional Space Facilities Control and Test Center.

Processing of the results of photometric and positional
data carried out at the Space Research Laboratory of
Uzhgorod National University showed that during obser-
vations the longitudinal axis of this SC made one revolu-
tion around the vertical axis (zenith-nadir) with a period of
about 145 seconds at an angle to the last o > 35°. This may
indicate the inoperability of its stabilization system and,
possibly, the SC as a whole.

Another important result can be considered in the
proven possibility of monitoring the state of small SCs of
CubeSat-type using small high-aperture optical instruments.

Keywords: CubeSat sattelites, LEO sattelites, photo-
metrical observations.

RADIANTS AND ORBITAL DATA DISTRIBUTION
OF METEORS OBSERVED IN MYKOLAIV

Kulichenko M.O., Shulga O.V.
Research Institute “Mykolaiv Astronomical Observatory”
niiko4kulichenko@gmail com, shulga-av@ukr.net

Double station meteor observation using TV CCD un-
intensified techniques was started in 2013 in Nikolaev
astronomical observatory (RI NAO). Catalog containing
1055 meteoroid orbits has been obtained. Registered me-
teoroid masses are between 107 and 10" kg, Distribution of
radiants, velocities and orbital elements for different ranges of
masses are analyzed in the work. Comparison with data from
meteoroid orbit catalogs SonotaCo, EDMONd and CAMS net-
works is also given.
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INVESTIGATION OF DUST ENVIRONMENT OF
DISTANT COMET C/2014 A4 (SONEAR)

L. Luk'vanvk’, O. Ivanova™*’, L. Kolokolova",
Himadri Sekhar Das’, V. Afanasiev’
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National University of Kviv, Kyiv, Ukraine,
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’ Main Astronomical Observatory of the NAS of
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? Department of Astronomy, University of Maryland,
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9 Special Astrophysical Observatory of the RAS,
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The results of imaging photometric, polarimetric, and
long-slit spectroscopic observations of comet C/2014 A4
(SONEAR) in 2015 are presented. Possible explanation of
the unusual polarimetric properties of the dust in this
comet is provided.

STUDY OF THE STRATOSPHERIC AEROSOL OF
THE EARTH USING ULTRAVIOLET
POLARIMETRY

P.V. Nevodovsky, A.V. Morozhenko, A.P. Vidmachenko
Main Astronomical Observatory of NAS of Ukraine
Kyiv, Ukraine, nevod@mao.kiev.ua

For the study of stratospheric aerosol, projects of po-
larimetric experiments in the ultraviolet (UV) region of
the spectrum were proposed (Ugolnikov & Maslov, 2009).
In (Dollfus, 1974; Morozhenko et al., 2000), another
method of obtaining information on the physical proper-
ties of aerosol in the stratospheres of planets was consid-
ered (Dlugach et al., 1983; Klimenko et al., 1980; Moroz-
henko et al., 2017; Ovsak et al., 2015; Vidmachenko,
1989). It is supposed to be obtained from the results of
polarimetric measurements of the twilight sky (Moroz-
henko et al., 2013, Morozhenko et al., 2013, Nevodovsky
et al., 2015). For more complete information, it is also
necessary to carry out photometric measurements of the
corresponding  objects (Vidmachenko, 2015, Vid-
machenko, 2016). The experimental dependence of the
degree of polarization P on the height h of the scattering
layer indicates the absence of its systematic changes. A
slight decrease in P may be a consequence of the depolar-
izing effect of the background of the clear sky. There is
also an increase in P with increasing wavelength. It was
noted that the effect of a significant amount of aerosol in
the troposphere increases significantly at wavelengths
greater than 760 nm. As a modification of the process of
polarimetric observations of the cloudless sky, it was pro-
posed in (Morozhenko 2010) to place the telescope not in
the zenith, but on the coordinate of the declination of the
Sun. In this case, due to the change in the hour angle of
the telescope, it is possible to considerably widen the in-
terval of the observed phase angles. In addition, it is also
possible to plan in advance the acquisition of the neces-
sary information in the Earth's atmosphere at a selected
altitude, above which scattering is recorded at these ob-
servations. The telescope was planned to direct on a site in
the sky with a declination of the Sun and a small hour
angle to the central meridian. Further, the results of po-



larimetric observations can be compared with the calcula-
tions of the polarization phase curves given in (Moroz-
henko 2010). This will allow us to obtain the physical
parameters of the stratospheric aerosol.
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LUMINESCENT COMETARY CONTINUUM AND
OTHER PHYSICAL PARAMETERS OF GAS AND
DUST COMETARY ATMOSPHERES

V.A. Ponomarenko, V.V. Kleshchonok

Astronomical Observatory of Taras Shevchenko National
University of Kyiv,
Kyiv, Ukraine, vasiliyponomarenko@gmail.com

We estimated the gas and dust productivity of the
comets in 2008-2017 years. The comae of the eleven
comets (8P/Tuttle, 22P/Kopft, 46P/Wirtanen, 81P/Wild 2,
103P/Hartley 2, C/2006 W3 (Christensen), C/2007 N3
(Lulin), C/2009 K5 (McNaught), C/2009 P1 (Garradd),
C/2013 US10 (Catalina), C/2014 Q2 (Lovejoy)) were
studied. The research on the basis of the optical spectra
with an average resolution (MAA~1300 and
MAL = 14000) has been performed. The spectra were ob-
tained at the mountain observatory «Peak Terskol» IC
AMER NAS of Ukraine and observation station «Lis-
nyky» AO TSNU of Kyiv with the help of the telescopes
Zeiss-2000 (D =2.0 m; F, =16 m) and AZT-14 (D = 0.48
m; F,=17.7 m) respectively.

The distributions of general and reflected energy in
spectra of the comets and along the slit of the spectro-
graph have been built. Also, the identification of the spec-
tral emission bands and lines on the basis of obtained
spectral material has been performed. Based on the Haser
model some physical parameters of neutral gaseous
cometary atmosphere (fluxes, the number of molecules,
gas productivity) for bands of molecules CN, C,, C;, NH,
were calculated. Observed dust continuum and relative
dust productivity (Afp) were obtained for all comets. Lu-
minescent cometary continuum in the spectra of the four
investigated comets (81P, 103P, C/2007 N3, C/2009 K5)
was detected. The sources of the luminescent continuum
and the mechanism of its formation on the basis of known
laboratory spectra of organic phosphor substances have
been proposed.
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ANALYSIS OF OPTICAL MONITORING OF FIVE
ACTIVE GALACTIC NUCLEI

V.A. Ponomarenko, A.O. Simon, V.V. Vasylenko,
A.R. Baransky
Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine, vasiliyponomarenko@gmail.com

We present the results of systematical monitoring of
selected objects from the CTA optical follow up list,
started in January 2018. Observations are carried out with
the AZT-8 (D =70 cm, F=2.8 m) telescope of the ob-
servation station Lisnyky of Taras Shevchenko National
University of Kyiv. This telescope equipped with the
PL4710-1-BB-E2V CCD and broadband Bessel UBVRI
filters. The AZT-8 was included in the list of supporting
instruments in the CTA consortium.

Light curves were plotted, variability of color indexes
with time were investigated for the next four objects: 1ES
10114496, PKS 12224216, 1ES 1426+428, PKS 1510-
089, Mrk 501. In addition, we determined the variability
amplitude and tested all these objects for Intraday Varia-
tions (IDV), Short (STV) and Long term variability (LTV)
where it was possible. The results and methods were ana-
lysed and compared with the data of other authors.

ORBIT ESTIMATION OF GEOSTATIONARY
SATELLITES AND ANALYSIS OF RANDOM AND
SYSTEMATIC MEASUREMENT ERRORS OF THE

UMOS OBSERVATION STATION USING

ASTRODYNAMICS LIBRARY KORBESTLIB

Shakun L.", Shulga A.”, Koshkin N.', Kashuba V.",
Kaliuzhniy N.”, Krvuchkovskiy V.”, Kudak V.’, Perig V.’
Romanvyuk Ya.*, Martvnyuk-Lototsky K., Marsakova V.
! Astronomical Observatory of Odessa I Mechnikov
National University

? SRI Mykolaiv Astronomical Observatory

3 Space Research Laboratory of Uzhhorod National
University

* Main Astronomical Observatory of National Acad-

emy of Science of Ukraine

? Astronomical Observatory of Lviv I.Franko National

University

The Kotlin Orbit Estimation Library (KorbestLib) is
space dynamic library. It is developed in the Astronomical
observatory of Odessa Mechnikov National University.
This library is based on the open-source low level space
dynamics library Orekit (www.orekit.org). KorbestLib
introduces the alternative models of measurements in
comparison with Orekit and own optimization algorithms
of model parameters of satellite propagators in near earth
space and measurement models. In addition, KorbestLib
provide the access to observation data and model propaga-
tions of satellite positions in widespread Ukrainian and
international formats. It has facilitations for plot and vis-
ual analysis data, and can save output results in excel for-
mats for next analysis.

The Ukrainian Optical Facilities for Near-Earth Space
Surveillance Network (UMOS) observe the artificial satel-
lites in near-Earth space regularly. The cooperative observa-
tions of several geostationary satellites and other etalon satel-
lites were obtained in June 2018 within the UMOS. Korbest
library was used for orbit estimation of these objects and
error analysis of the obtained observations.

In the work we present analysis of random and sys-
tematic errors for observations that obtained in Mayaky
(Odesa), Mykolaiv, Lesnyky (Kyiv), Derenivka



(Uzhhorod) and Bryukhovychi (Lviv). The analysis was
performed for residuals (O-C) between observations and
fitted orbit for UMOS observations and between observa-
tions and daily propagations that are provided Interna-
tional Laser Range Service (ILRS). We reduced system-
atic errors of measures for all observation stations and
calculated a sequence of propagations of positions for
several geostationary satellites using all observations. The
propagation results are accessible in the consolidate pre-
diction format (CPF) that used by ILRS. We present quan-
titative comparison of the approximation quality for serial
position propagations of the satellites for fitted intervals
and forecast ones. We present quantitative comparison of
the approximation quality for series of the satellite posi-
tion propagations for fitted intervals and forecast ones.

THE 206-DAY LUNAR CYCLE AND SPRING
TIDES IN THE ATMOSPHERE

Nikolay S. Sidorenkov
Hydrometeorological Research Center of the Russian
Federation, Moscow, Russia.
sidorenkov37@mail.ru

A vivid manifestation of 206-day lunar cycles in air
temperature and weather anomalies over European Russia
in 20162017 is described. It is shown that air temperature
anomalies in Moscow, Samara, Krasnodar are highly cor-
related with variations in the lunar perigee distance. The
nature of 206-day lunar cycles and their manifestation in
spring tides of the sea level and atmospheric pressure are
described.

POSSIBLE REASONS OF DIFFERENCES IN
PROPERTIES OF JUPITER TROJANS IN L4 AND
L5 SWARMS

Ivan Slyusarev ", Daniella Glezina' and
Irina Belskaya 12
! Department of Astronomy and Space Informatics,
V.N. Karazin Kharkiv National University.
? Institute of Astronomy, V.N. Karazin Kharkiv Na-
tional University. Kharkiv, Ukraine

From the beginning of the study of Jupiter Trojans,
there is a well-known asymmetry in populations of L4 and
L5 groups. For a long time, this difference was thought to
be due to observational selection. However, as the number
of discovered Trojans increased, L4 Trojans the difference
became even more noticeable. However, thanks to modern
all-sky surveys (SDSS, WISE) we can surely say that the
number of bodies in L4 and L5 swarm is different. At pre-
sent, according to Minor Planet Center data base, total of
7,031 Jupiter Trojans have been found as of May 30, 2018.
Number of objects at the L4 point is 4595 and number of
objects at the L5 point — 2436. We decided to examine dis-
tributions of albedos, diameters, amplitudes and rotational
frequencies of bodies in two swarms as far as their orbital
elements, inclinations and eccentricities, to find other dif-
ferences between the swarms. Most of them, except diame-
ters and inclinations, turned to be mostly similar. L4 aster-
oids dominate over L5 on inclinations up to 10° before the
exponential decrease, while distribution in L5 swarm repre-
sents wide plateau between 4° and 30°. We analyzed drastic
asymmetry in inclination distributions and found that par-
ticularly the groups of asteroids with diameters less than 20
km contribute to the asymmetry in distributions of inclina-
tions. Also on distributions of sinus of proper inclinations
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for asteroids smaller than 20 km we found that asteroids of
Eurybates family, the only robust family among Jupiter
Trojans, whose peak value of sin (I,,,) coincides with peak
of distribution, are the reason for the most apparent asym-
metry between distributions in L4 and L5 swarms of this
particular type.

SPACE INVASION. AS IS.

A.F. Steklov "*, B.E. Zhilyaev >, A.P. Vidmachenko *
Interregional Academy of Personnel Management,
Kyzv Ukraine, stec36@i.ua
? Main Astronomical Observatory of National Acad-
emy of Sciences of Ukraine,
Kyiv, Ukraine, zhilyaev@mao.kiev.ua

Two cases of space invasions into the atmosphere of
the Earth are considered. Both cases are considered as
anomalous events. The first event demonstrates a compli-
cated flight trajectory of the "corkscrew" type. The second
event is short-lived one with a lifetime of about two sec-
onds. Both events left inversion traces in the earth's tropo-
sphere. The effect of the "wobbling" of traces of meteors
is considered, which occurs when a gas flows around the
rotating body (the Magnus effect). It is shown that a mete-
oric body can be considered an air turbine, which converts
the energy of the air flow into rotational energy. The
speed of rotation of the meteor can reach several kilohertz.
The movement of the meteor in the frame of the com-
pressed gas dynamics is considered. It is shown that the
gas motion in the meteor trace is accompanied by a non-
stationary rarefaction wave. In this case, the trajectory of
the meteor may appear for a short time as an inversion
trace. The process of formation of an inversion trace is
considered. It is shown that under favorable conditions the
inversion trace is formed almost instantaneously, for thou-
sandths of a second. The above estimates make it possible
to draw an important conclusion. Almost all space inva-
sions, whether they are meteors or fragments of space
debris, are accompanied in the troposphere by the appear-
ance of a short-term inversion trace (Kiichemann, 1938;
Zhilyaev & Totochava, 1996). Depending on the speed of
the invasion, the meteoroid mass and atmospheric condi-
tions, inversion (and partly dust) tracks can be seen from
fractions of a second and up to two hours (Churyumov et
al, 2014; Vid’Machenko, 1995).
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EFFECT YARKOVSKY-SCHACH IN ASTEROID
SYSTEMS
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The Yarkovsky-Schach effect is a small perturbation
affecting of the orbit of satellites. It was first discovered in
the study of the dynamics of the satellites LAGEOS I and
LAGEOS II. Also, it was used to describe the dynamics of
the rings of the giant planets.



With the orbital motion of satellites around the central
body, the satellite periodically enters and leaves the
shadow, while cooling and heating again - this effect is
called Yarkovsky-Schach. In this report, we will show the
long-term effect of the Yarkovsky-Schach on the dynam-
ics of satellite asteroids under different illumination condi-
tions and at different distances from the Sun.

PHOTOMETRY OF SELECTED ASTEROIDS ON
THE OMT-800 TELESCOPE

V. Troianskyi "*, V. Kashuba ’, Yu. Krugly’
! Institute Astronomzcal Observatory, Faculty of Physics,
Adam Mickiewicz University in Poznan, Poland
? Astronomical Observatory of Odessa I.1. Mechnikov
National University, Ukraine
I Institute of Astronomy, V.N.Karazin Kharkiv National
University, Ukraine
v.troianskyi@onu.edu.ua, v.kashuba@onu.edu.ua,

krugly@astron.kharkov.ua

Over the past years, the OMT-800 telescope are held
photometric observations asteroids. Most of these small
bodies are Near-Earth asteroids.

Asteroids (2102) Tantalus [NEO, PHA, Apollo],
(3361) Orpheus [NEO, PHA, Apollo], (4197) Morpheus
[NEO, Apollo], (6053) 1993 BW3 [NEO, Apollo],
(20460) Robwhiteley [NEO, Amor] were observed to re-
fine the spin periods and diameters.

Triple asteroid (3749) Balam [Main-beld] and binary
asteroid (66391) 1999 KW4 [NEO, PHA, Aten] were ob-
served to refine the physical and orbital parameters of the
components of these systems.

Asteroids (357024) 1999 YR14 [NEO, PHA, Apoll],
(370307) 2002 RH52 [NEO, Apollo], (496018) 2008 NU
[NEO, Amor], 2014 YCI15 [NEO, Apollo], 2017 MBI1
[NEO, PHA, Apollo] were observed to refine spin periods,
search for diameters, and possible satellites.

For some of the small bodies observed, spin periods
and their diameters are unknown. Observing (153415)
2001 QP153 [NEO, Aten], 2017 MC4 [NEO, Apollo],
2017 TE5 [NEO, Apollo], 2017 XS [NEO, Aten] we first
get these parameters.

Also carried out observations of the asteroid 2012 TC4
[NEO, Apollo], an interesting very small spin period
(0.204155h) and the presence of the YORP effect.

All the photometric light curves obtained are loaded
into the «Asteroid Lightcurve Photometry Database». As
well, all new results are being published in «THE MINOR
PLANET BULLETIN».

V-TYPE ASTEROIDS

V. Troianskyi"’, D. Oszkiewicz', T. Kwiatkowski'
! Institute Astronomical Observatorjy Faculty of Physics,
Adam Mickiewicz University in Poznan, Poland
’Astronomical Observatory of Odessa II. Mechnikov
National University, Ukraine
v.troianskyi@onu.edu.ua,
dagmara.oszkiewicz@amu.edu.pl, tkastr@amu.edu.pl

The main aim of the project is to carry out an observa-
tional campaign designed at verifying the predictions of
the numerical model of planetesimal formation and evolu-
tion. In particular we plan to:

e Derive physical (spectral parameters, spins, shapes

and masses) and dynamical characteristics of V-
type asteroids outside the dynamical Vesta family,
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e Compare the derived characteristics with those of
typical Vestoids and with the dynamical evolution
model of the Vesta family, test the hypothetical
presence of non-Vestoids in the inner Main Belt,
Determine and compare the spatial distribution of
non-Vestoids in the Main Belt with the predicted
distribution, determine formation location of
differentiated planetesimals and total mass of non-
Vestoids.

Planetesimals were the first large, solid bodies that
formed in the Solar System four billion years ago. Current
Solar System evolution theories and abundant meteoritic
evidence suggest that there once existed from 30 to 150
different differentiated (into geologically distinct layers:
iron core, silicate mantle and crust) planetesimals. They
were then collisionaly disrupted during later stages of So-
lar System evolution. The disrupted fragments of those
bodies can be found in the current Main Asteroid Belt and
in the meteorite collections today. In particular V-type
asteroids and HED meteorites are identified as parts of
crusts and mantles of those thermally evolved planetesi-
mals. Several of the HED meteorites show oxygen isotope
ratios suggesting that they must have originated in at least
five distinct bodies. Iron meteorites (parts of cores of dif-
ferentiated planetesimals) show even grater diversity indi-
cating even up to 150 distinct bodies. On the other hand
observationally only one large (4 Vesta and its collisional
family) and a few small V-type asteroids in the mid and
outer Main Belt (1459 Magnya, 21238 Panarea, 40521
1999 RL95, 10537 1991RY16) have been identified as
traces of differentiated planetesimals, not summing up to
30-150 differentiated parent bodies and thus the “missing
mantle” problem.

In this project we plan to verify this theoretical pres-
ence of fragments of differentiated planetesimals (particu-
larly V-type asteroids other then Vestoids) in the inner
Main Belt. Due to the fact that inner Main Belt is domi-
nated by Vesta family, interwoven with dynamical reso-
nances and overlapping asteroid families only combined
detailed photometric and spectroscopic survey with nu-
merical studies of the the V-types outside the dynamical
Vesta family can address this issue

PHOTOMETRY OF COMET C/2009 P1
(GARRADD) BEFORE AND AFTER PERIHELION

S. F. Velichko', M. V. Andreev’

!Institute of Astronomy of VN Karazin Kharkiv National
University, Sumska 35, 61022 Kharkiv, Ukraine
(sergvelichko.sv@gmail.com),

’International Center for Astronomical, Medical and
Ecological Research of the National Academy of Sci-
ences of Ukraine.

During the period from September 2011 to February
2012, photometric observations of comet C/2009 P1 (Gar-
radd) were performed on the 0.6-m telescope IC AMER at
the peak of Terskol (North-Caucasus).

The paper presents an analysis of photometric observa-
tions of Comet C/2009 P1 (Garradd) obtained for helio-
centric distances of 2.0-2.1 au before and 1.7-1.8 au after
perihelion passage. The measurements of the comet were
performed using a CCD camera SiTe003AB with narrow-
band comet filters BC (A4450 / 67 A), GC (A5260 / 56 A),
RC (07128 / 58 A) and C2 (A5141 /118 A), CN ( 3870 /
62 A) HB-set [1]. Observation data were obtained during
11 nights.

According to the results of observations, the dust pro-
duction Afp [2] of comet, the gas production of comet for



molecules C,, CN using the Hazer model [2], dust-to-gas
ratio and color were calculated.

The obtained results showed that the physical parame-
ters of the comet are close to the average characteristics
typical for dynamically new dust-rich comets.
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JUPITER’S NORTHERN TROPICAL ZONE
BECAME DARKEN AFTER THE PASSING OF
APHELION IN 2016
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The proposed brightness ratio of the northern and
southern tropical and temperate regions of Jupiter A; is a
good factor in the photometric activity of processes in its
atmosphere (Vid’Machenko, 1985; 1997; Vidmachenko,
1985; Vidmachenko et al., 1984a; 1984b). From the
analysis of observational data for the period 1962-2018,
we registered a cyclicity in the change in A; with a period
of ~ 11.87 years. This practically coincides with the time
of revolution of the planet around the Sun, and speaks
about the presence of seasonal reconstruction in the at-
mosphere of Jupiter (Vidmachenko, 1994a; 1994b; 1999;
2015; Vidmachenko et al., 1979). Such an increase in ac-
tivity in different hemispheres of the planet may indicate
that in the atmosphere there is a periodic global restructur-
ing of its circulation system, of the structure of clouds and
haze above the clouds (Vid’Machenko, 1991; Wagener &
Caldwell, 1988). The value of the eccentricity of the orbit
(e = 0.04845) and the fact that at a time close to the sum-
mer solstice for the northern hemisphere, Jupiter is at
perihelion, northern part of the atmosphere receives 21%
more solar energy than the southern one.

Comparison of the time dependence of the factor AJ in
the visible spectral range with the change in the R index of
solar activity shows that in 1962-1995 these parameters
changed practically synchronously, with the delay of the
reaction in the visible cloud layer, on the regime of irra-
diation of the atmosphere by the Sun on ~6 years. Such a
value coincides with the time of radiative relaxation of the
hydrogen-helium atmosphere in the Jovian conditions
(Gierasch & Goody, 1969; Trafton & Stone, 1974;
Vid’machenko, 2002).

To analyze the seasonal changes in the reflective char-
acteristics of the cloud layer of Jupiter, we used the results
of observations from (Vidmachenko, 2016a; 2016b), sup-
plementing them with the results of processing the images
of Jupiter, digitized by us, obtained in 1990-2018. Note
that the last moment of passage of Jupiter through the
perihelion of the orbit at a distance of about 4.96 AU from
the Sun, was close to the time of the summer solstice for
the northern hemisphere of the planet in 2010.6 at a mini-
mum of solar activity. Almost at the same time, the aver-
aged dependence curve Ay(T) passed through a minimum
of its values. In 2015 Jupiter passed through the aphelion
of its orbit at the maximum of solar activity, and light
tropical and temperate latitude zones (NTrZ, NTZ) were
brighter in the northern hemisphere compared to similar
southern latitudes.

And then the ratio of brightness AJ was maximal. The
width and brightness of the bright equatorial zone EZ re-
mained unchanged from August 2012 to middle of 2018;
all this time it was bright and unchanged in width; the
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southern tropical zone all this time was also of the same
width and very bright. In 2012-2017 the equatorial belts of
NEB and SEB were rather dark. From January 2015 to
April 2016 external form of bright northern and southern
tropical zones (NTrZ and STrZ), and the dark northern
and southern equatorial bands (NEZ and SEZ) — remained
practically unchanged. But from June 2016 to middle
2018 — NTrZ and the nearby Jovian regions have changed
significantly. So in 2016 NTrZ began to fill with a dark
substance, first in the middle, and gradually spreading
across the entire width; this continued almost until the
beginning of 2018, when over the dark cloudy layers be-
gan to appear high light cloud structures; in May 2018 its
edges again began to lighten a little. Such a change in the
brightness of the morphological details of the disk of Jupi-
ter led to the fact that the activity factor Ay in 2013-2016
was more than 1; and from June 2016 to the end of 2017 —
the situation changed to the opposite. Note that solar ac-
tivity globally affects the entire planet, and seasonal varia-
tions alternately contribute to the change in the optical
properties of the northern and southern hemispheres of the
planet. From 1995 to 2012 there was a noticeable viola-
tion of the periodicity in the change in the relations A;. It
was from the middle of 1990s to the year 2012 that the
maximum was the discrepancy between the moments of
Jupiter's passage through perihelion and aphelion of the
orbit, and through the moments of minima and maxima of
solar activity. At the same time, the decrease in the influx
of solar energy to the winter northern hemisphere in aphe-
lion was substantially compensated by the energy input
from the Sun due to the growth of solar activity. And the
heating of the atmosphere due to the approach of the
planet to the Sun at perihelion, was compensated by a
common "cooling" effect due to the fact that at the same
time, solar activity was minimal. The joint effect on the
atmosphere of Jupiter of these two factors - and led to a
discrepancy in the periodicity of changes in the brightness
of the northern and southern hemispheres of the planet.
On the rise of solar activity after the autumnal equinox for
the northern hemisphere in 2012-2013, of the course of
the time dependence of Ay(T), of the solar activity index
R(T) and of the irradiation regime of Jupiter by the Sun
due to its orbital motion, - again become aligned. Starting
in 2015, Jupiter began to approach perihelion at a decreas-
ing in the solar activity index. Taking into account the
value of the radiation time constant for the hydrogen-
helium atmosphere (AR~6 years), the joint effect of varia-
tions in the solar irradiation of the planet due to the impact
of solar activity and selective irradiation of different
hemispheres of the planet by sunlight during the passage
of perihelion and aphelion of the orbit - gives the observed
picture in the visible light alternating quasi-periodic
changes in the brightness of tropical and temperate latitu-
dinal belts. That is, it shows the existence of a seasonal
reconstruction in the atmosphere of Jupiter.

At the same altitudes in the atmosphere, bright zones -
are rising areas with greater temperature and increased
cloudiness; and dark, colder regions - are descending air
masses with relatively low cloudiness at the same pressure
levels. Analysis of the dependence of the reflective char-
acteristics of the Jupiter hemispheres on the results of ob-
servations in visible light in 1962-1995 and 2013-2018 -
shows a well-defined delay of =6 years, as a reaction to
the 21% change in the irradiation of different hemispheres
during the motion of the planet in orbit. Such a value co-
incides well with the time of radiative relaxation for the
atmosphere from hydrogen and helium. Variations in the
atmospheric activity factor associated with the influence
of solar activity are caused by a significant change in the
ultraviolet radiation of the sun. And this can affect at first



only on the energy of the upper part of Jupiter's atmos-
phere. Then such changes will be transmitted down to the
troposphere. For example, on this indicate images, that are
obtained almost simultaneously in visible light and at
wavelengths typical for absorption bands of methane at
725 and 890 nm (Klimenko et al., 1980; Morozhenko et
al., 2016; Ovsak et al., 2015; West, 1979).
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POLARIMETRIC MEASUREMENTS OF THE SKY
IN ULTRAVIOLET SPECTRAL REGION
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To carry out polarization observations of the cloudless
sky, we used a modification of the active prototype of the
onboard ultraviolet polarimeter (UVP) created by us
(Nevodovsky et al., 2013; Nevodovskyi et al., 2015).
First, we carefully checked this layout on a specially de-
signed and manufactured stand. The stand was designed
so that we had the opportunity to conduct research, both as
the entire device and for its individual units. To fulfill
these conditions, the entire stand was divided into separate
interchangeable parts, nodes and blocks. This design al-
lows us to change the research tasks without much effort
and constantly improve this stand. The research carried
out at this stand allowed the determination of the technical
parameters and performance characteristics of the UVP
device (Sorochynskyi et al., 2016). Then this model of
ultraviolet polarimeter was installed on the telescope
AZT-2. The role of the input lens in the device was per-
formed by the telescope mirrors, and instead of the proc-
essing and information transferring unit, a special M8784
matching board of the firm "HAMAMATSU" was used
(Vid’'machenko & Nevodovskii ,2000). This board also
allows you to perform primary data processing. The po-
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larization modulator is Glan’s prism, which rotates by a
specially designed piezoelectric motor for this purpose.

09/26/2017 at the AZT-2 telescope in the Main Astro-
nomical Observatory of the National Academy of Sci-
ences of Ukraine with an improved model of the ultravio-
let polarimeter, we carried out polarimetric observations.
The whole day of observation and the next night were
cloudless. The telescope was aimed at a site in the sky
with the Sun's declination & ~ 0° at a hourly angle of -1" to
the central meridian. The work began at 14:00 on Kiev
time, and observations were conducted until 20:00. A fil-
ter with A = 362 nm at the boundary of the visible and
ultraviolet part of the spectrum was used for observations;
A diaphragm with a size of ~0.5 mm marked a patch in
the sky. The piezoelectric motor rotates the modulator
with the phase plate on constant angle of 45°; so the
modulator carried out one turn of 360° in 8 steps; expo-
sure of 2 seconds was selected; the useful signal was
about 300,000 pulses/second with a dark flux of 10-20
pulses/second. The calculations gave a polarization value
of 12 to 32%. In (Morozhenko, 2010), the results of calcu-
lations of the polarization phase curves are given of
spherical particles with a normal-logarithmic distribution
law on their dimensions, with a dispersion of sizes 0.1 for
the mean of geometric particle sizes 10 and the real part of
the refractive index nr (Yanovitskij & Dumanskij,1972).
Comparison of our observational data with the results of
calculations shows that our observational data are closest
to the calculations with particle sizes r, = 0.16 pm and the
real part of the refractive index n, = 1.33.

In the future, it is planned to select the diaphragm sizes
and filters that cover the more fully visible spectral range
(Morozhenko et al., 2013; Morozhenko et al., 2014) nec-
essary for this type of observations. In the future, for more
unambiguous interpretation in estimating the imaginary
part of the refractive index, polarization observations are
planned to be supplemented with definitions of the reflec-
tivity (Klimenko et al., 1980; Morozhenko et al., 2016;
Vidmachenko 1989, 2015) of the twilight sky.
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MEPIIAI JOCBLJI KEPYBAHHS I'PYIIOIO HA
BCEYKPAIHCBHKIA ACTPOHOMIUHIN
OJIIMITIAI TA KOHCYJIbTYBAHHSI FOHUX
ACTPOHOMIB HA JITHIA IIKOJI MAH

Anopuu K. J1."°
! Kagpeopa meopemuunoi gizuxu ma acmponomii, gpa-
KyAbmenm MamemMamuxu, Qisuxu ma inpopmayitiHux
mexnonoziu, OdecbKuil HAYioHATbHUIL YHIGepCUmMem
? Kagheopa mamemamuxu izuxu ma acmporomii,
Ooecvruti HaYiOHATbHUL MOPCLKULL YHigepcumem
katyaandrich@gmail.com

Ha omimmiani, Sk 1 Ipu MiATOTOBI, B AiTe€ll BUHUKAE
KyIla MUTaHb SK 100 3aBJaHb, TaK 1 0 Kpallle MpOoYuTa-
TH, Ha SKHUX caiiTax 3HaiiTw iHpopmaito. [lyxe epexTus-
HUMH BUSIBIISIIOTBCSL PECYPCH 3 «HAYKOBO-TIOITYJIIPHUMID
nekmismu (Hanpukian caiit IlocT-Hayka), DOAATKA BiX
NASA, OCBiTHI CTOpIiHKH, B TOMY uucii, y ®eiicOymi, mo
JIO3BOJISIIOTH TIOJMBHUTUCH SIK CaMe€ PYXaloTbhcs 00’ €KTH
COHSYHOT CHCTEMH, Ta 1HIIN CXO0XKi 3aCOOH.

CEKIIISI ACTPOHOMII OJECBKOI'O
BIJIAIIEHHSI MAJIOI AKAJTEMIi HAYK:
HONMYJISAPASALIS TA TIPO®OPIEHTALIIS

Anodponoe LIL., axaoemix AHBIII Yxpainu,
O00KMOp Pi3UKO-MAMEMAMUYHUX HAVK, Npogecop,
3a8. Kageopu mamemamuxy, Qizuky ma acmpoHomii
Odecbko20 HAYIOHANBLHO20 MOPCLKO20 YHiGepcumemy,
tt_ari@ukr.net

IIpoBeneHo ormsa aismbHOCTI cekiii actponoMii MAH
y Homymnspu3aIii acTpoHOMii Ta mpodopieHTamii y TicHIN
CriBIpal 3 iHITUMH OCBITHIMH 3aX0JaMH.

[MozamkinsHa pobota 3 actporomii y Oxeci Mae OBri
Ta Tpagumii. Exckypcii y acTpoHOMiUuHY 0OcepBaTOpito
(AO) OpecbKOro HaIIOHAJIBHOTO  YHIBEPCUTETY iM.
[L.I.MeunnkoBa (OHY), KoHCyNbTaIlil aKTUBHUM IIKOJIS-
paM Ta amaTopaMm acTpOHOMIi Ta 3alydyeHHS HaHOiIbII
aKTHBHUX 3 HHX JI0 peaJbHUX CHOCTEPEkKEHb Ta BUKOHAH-
Hf HAyKoBUX poOIT, fKi MOTIM TPEeACTaBIAIOTH Ha
koHpepeniii MAH Ta myOikyioTh y «IOpOCTHX» (axo-
BUX >KypHanmax. Ha amp, mnpunuHmmacs myOikaris
30ipok «llepmri kpokmy», y sKuX MyOmiKyBajmcs oOpaHi
TE3H.

VY Opneci moHan 15 pokis (3 1978) mparroBana «3a04yHa
acTpOHOMIYHA mIKoJaY (0e3 hiHaHCYBAHHS) IS MIKOJIAPIB
Ta aMaTopiB yciel KpaiHu, 30kpema, wieHiB MAH.

Kpim odoimiitHoro koHkypcy MAH, mopiuao (y
BepecHi Ta Oepe3Hi) TIPOBOMITHCS JIBI  JOAATKOBI
koH(pepeHUii chinpHO 1o ¢i3uli Ta acTpoHomii Ha 06asi
kadenpu teopetnuHoi ¢izuku Ta actpoHomii (TPA) da-
KyJIbTE€TYy MaTeMaTuku, Oi3ukd Ta iH(popMaLiitHuX
texHosorit (M®IT) OHY i3 my6uikamiero Te3. IIpoBo-
IAThCS IIOpidHI KOHKYpcu «Muphauii KocMocy, Ha SKuX
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4acTO BHCTYMarOTh yuyacHUkH MAH, BpaxoByroun 3ayBa-
JKCHHSI Ha «OCHOBHIN» KOH(EpEeHIIii.

[lepeBakHa YacTMHA TMEPEMOXI[B Ta TPHU3EPIB
KoHKypciB MAH Ta acTpoHOMiYHHMX ofimmiax (B TOMY
YHCIT, MDDKHAPOAHUX) € WIEHAMH acCTPOHOMIYHOTO TYpTKa,
sikuM Kepye noreHT B.I.Mapcakoa. B 2018 porri 6iuckyde
puctymamn  K.O.Kosmmpka (10 w1 TiMH.  Ne5),
C.B.CaBactpy (11 ., PumenseBcpkuit minei (PJI)) ski
3afHSIM  BIANOBIAHO TlepIie Ta Jpyre MiCIsd Ha
Bceykpaincekomy MAH, M.Kosanernko-Kimnep (11 k., PJI),
JI. TaptaxoBcekuit (7 ., PJI), B.Habantok (11 1., TiMH.
Ne5) — omecpka KOMaH1a HATOPO/KEHA 3 IUIUIOMaMH JIpy-
TOro Ta 2 — TPeThOro CTyNeHI0 Ha BceykpaiHChkiit
acTpoHoMiuHii omimmiani. Hemoxaasai wienn ryptka (K.JI.
Annpuy, J[.€. Trapaoscekuii, P. Conerpkuil) HaBUatoThCA
B OHY i BXe MaiTh IUIUIOMH MDKHapOTHOTO PiBHS.
A.AXwmapcpka (8xi1., Mopchkuid Jillei) IepeMoria y
BceykpaiHCchbKkOMYy — iHTEpakTUBHOMY KOHKypci "Maw-
IOHniop-Jocnigauk" y Hominamii "Actponom-tOHiop".

AXTHBHI YIEHH TYpTKa pPEryiasipHO OepyTh ydacTb y
MDKHAPOIHUX JIITHIX IITKOJIAaX i3 CIIOCTepekeHb 3MIHHUX 3ip.

VY ocranHi pokH, Haikpami podotn ydacHnku MAH
JIOTIOBiIalOTh TAKOXK Ha MDKHAPOIHHMX KOH(EpEeHIsX Y
Opneci, Kuesi, ITonpmi, CnoBauunnu, benwrii, CIIA.

Y MaiOyTHROMY, TpU3EpH CTAIOTh CTYIEHTaAMH — HE
JMIIe acTpOHOMamH, a W (i3uKamu, MaTeMaTHKaMHu,
nporpamictamu Ta iH. Jecats nmpuzepiB MAH cramu kaH-
JUAaTaMH HayK BXKE B HOBOMY THUCSYOITTI.

EKCKYPCISI HA BEJIUKHAMN AJIPOHHUM
KOJIAMJIEP ¥ ’KEHEBI IIPU3EPIB
BCEYKPAIHBKOI'O KOHKYPCY MAH
3 ACTPOHOMII TA ®I3UKU

Kosuyvka K.0."3
"Timn. Ne5, m. Ooeca
Aempogpizuunuii 2ypmox OOI'LITIOB, Odeca
I Cexyis acmponomii Odecviozo 8iddinenns MAH

Iporopiu nmepemosxui BeeykpaiHchkoro eramy KOHKYp-
Cy-3aXHCTy HAYKOBO-JIOCHITHUIBKUX POOIT YUYHIB-UJICHIB
MAH wmam moxmuBicts BimBinatu LIEPH — nieHTp stnepHuX
nociimkeHb y JKenesi, [seimapis. Cepen mepeMoKIlB, IO
MOCITH TIepmii Ta JPyri MICOS Y YOTHPBOX CEKIIisX
BiIUIEHHS (i3UKU Ta acTpOHOMii, OyB NMpoBEIEHMI ICIUT 3
aHriiiicekoi. 3a Horo pesynapratamu Oymu BimiOpani 10
YUHIB, III0 MATUMYTh 3MOTy BUpyIuTH 10 [1IBeiinapii.

Cepen HUX OylIO JBOE OJIECHUTIB, BUXOBaHIIB TypTKa
actponomii OI'TIITIOB, mo nocinu nepire Ta apyre adco-
JIOTHE MiCIle Yy CceKIisfax «Aepodisnka Ta KOCMIidHI
NOCHIIDKCHH» Ta  «ACTpOHOMIS Ta  acTpodizukay
BimmoBinHO. Hamra momopoxk TpuBana 5 aHiB, y JKeHeBi Mu
nepeOyBanm ¢ 20 o 24 uepBHs. KoxeH JeHp MU TIPOBOTH-
mn y EPHi, na Benukomy aapoHHOMY KoJumaiinmepi, ae
BUBYAIH HOTO OYHOBY, NPHHIWITK [ii, HANPSIMKHA POOIT,
JIOCITIJKEHb, 110 TYT MPOBOIATHCA. Malld 3MOTy He JIMIIEe



OyTd 3BHYAWHMMH TypHCTaMH, a TODISHYTH Ha
TPaHTIO3HUIA BUHAXIJ 3CEPEIHMHU, TOCIIJIKYBAaTHCS C
(haxiBISIMH, IO TaM IPAIFOIOTH i CTABJIATH BIACHI JOCIIIH,
Ta HaBiTh MOEKCIIEPUMEHTYBATH BIACHOPYY 1 JOCIIAUTH
3HIMKH 3 JICTEKTOpa, 0 MH BiaBigyBamu. Jlumme BBeuepi
MH MaJii 3MOT'y MOOAYUTH MICTO, IO TAKOXK CIPABHUIIO Uy-
JoBe BpakeHHs. Takox Mu BiaBinamu 3anu 3acizans OOH.

beszanepeuno, mogopok crnpaBuia HEHMOBIpHE Bpa-
JKCHHSI Ha YCiX HAC Ta HaJUXHYJa Ha MOAAJbIIE CAMOBIO-
CKOHAJICHHS.

KOMIT' IOTEPHI IIPOT'PAMH Y BUKJIAJIAHHI
KYPCIB «3ATAJIbHA ACTPOHOMIA» TA
«MOPEXITHA ACTPOHOMIA»

JI.C. Kyoawkina, x. ¢b.-m. H., 00Y.,
LJI. Auoponos, 0. ¢.-m. H., npogh.
Ooecvruti HAYIOHATLHULL MOPCOKULL YHIBEpCUmem, M.
Ooeca

[pencraBneHuii oIy AESKUX AaCTPOHOMIYHHMX MPO-
rpaM i BipTyaJbHHX IUIAHETapiiB, SKi MOXYTh OyTH
BUKOPHCTaHI B KypCi 3araJbHOi i MOPEXiJHOI acTPOHOMIi.
l'onoBHa MeTa BHMKOPHCTAaHHS KOMII FOTEPHUX IIPOrpam
BipTyaJBHOTO 30pSHOTO HeOa — HABYMTH CTY/ICHTIB BITi3HA-
BaTH Cy3ip’s Ta OKpeMi SCKpaBi 30pi, SKH BUKOPHCTOBYIOTh
JuIsl HaBiramii, a Takox cBiTwia (manetn). Chopmysatu
BipHE YSIBJICHHS SIBUIL IIPHUPOJH, TIOB’A3aHUX 3 PYXOM 3eM-
7 y xocMmoci. HaBunTH BipHO BUMIpIOBaTH 4ac 3a IOTIOMO-
rol0 HeOECHUX CBITWI. 3alpOBAKCHHS HMOHATTS HEOECHOI
ctepu, X04 BOHO 1 He Mae (DI3MYHOTO CEHCY, HaJa€ OUCBH-
JIHy TIepeBary, OCKUIBKH BOHO JO03BOJISIE JIETKO 3PO3YMITH
MPUYHHY TOOOBUX 1 PIYHMX 3MIH Y IOJIOXKEHHI HeOCCHUX
CBITHJI, i, IO TIe OUMBII BaXKJIUBO — IMEPEAOAYUTH TIOJIO-
JKCHHST HEOCCHOTO CBITHIIA Y OyIb-IKHU MOMEHT 4acy [1].

BuBYeHHS TUCIUIUIIHA «MOPEXiJHA aCTPOHOMISI» TPY-
HTYETBHCSI Ha 3HAHHAX 3araJlbHUX 3aKOHIB OynoBu Bcecsi-
Ty, 3aKOHOMIPHOCTSIX pyXy HEOECHHUX Opi€HTHPIB Ta 06ep-
TaHHs 3eMIli, BU3HAUeHHs reorpadiuHiX KOOPAWHAT Mic-
1S 32 CBITHJIaMU, JJIsl YOTO BUKOPUCTOBYETHCS JJONOMIXKHA
nobyznoBa "HebecHa cdepa" Ta pilmeHHS MapasakKTHIYHUX
TPUKYTHHKIB. [2]. Kpamie BChOro mopo3yMiTH If0 TeMy
MO>KHA 32 JOTIOMOTOI0 BipTYyaJbHOTO TJIaHETapilo.

Starcalc IIBUAKA acTPOHOMIYHA  IIporpama-
IUIaHeTapii, sKa J03BOJISE TIOJIydaTH 300paKeHHS 30psi-
HOro Heba y Oyab-sSKHUil MOMEHT Yacy Ta y Oymb-sSKuH TO-
4Ii 3eMHOT KyJi. 300pakeHHsT MOXKHA 301TbITyBaTH, 3Me-
HINYBaTH, IMOBEPTaTH, pO3ApykoByBaTu. lIporpama Mmae
OaraTto (YHKIH UId po3paxyHKy IOJOXEHb HEOSCHUX
Ti1. [ToTpebye GaraTo miarifiB: 30psHi KaTaloru, 00’ €KTH
COHSYHOT CHCTeMHU, KOOPAMHATHI CiTKH Ta iH. [3].

Stellarium — 11e Iporpama, 10 BUTBHO PO3MOBCIOKYETh-
cs1, sika (hopMy€e peasticTHIHE 300pakeHHs Heba B peabHOMY
yaci, BukoprctoBytoun Open Graphics Library. Stellarium
JTO3BOJIMTH BaM ITOOAYHTH Te, IO MOKHA TOOAYUTH Ha HEOi
HE030pOEHHM OKOM, 32 JIOTIOMOT'OI0 OIHOKII a00 HEBEIHKO-
ro Teneckona. JoctymHi monax 120 000 30pp 3 KaTanory
Hipparcos ta 210 MibiioHIB 30pb 3 BUKOPUCTaHHSIM JI0/aT-
KOBHX KatajoriB. KpiM Toro, ZocTyIHI 300pa’keHHsI IDTaHET,
CYIYTHHKIB, 00’€KTiB KaTajory Mec’e, BuOip manmmadry,
Bisyautizarist atMocepHoi pedpaxkiiii Ta iH. [4].
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Celestia — BiIbHAa TPUBUMIPHA aCTPOHOMIYHA MpOTpa-
Ma, sIKa 3aCHOBaHa Ha Kartayosi Hipparcos. J[o3Bossie Ko-
pucTyBaueBi po3riagaty 00’ extu po3mipamu Big IIIC3 mo
TaJakTUK y TPhOX BHUMipax, BHKOpHCTOByloun Open
Graphics Library. KoprucryBau Moxe BiJIbHO MaHAPYBaTH
BcecpiToM. [Iporpama MiCTHUTB SIKICHI peaiCTHUYHI TEKC-
TypH KOCMIYHHX OO’€KTiB, CIeHapii, sIKi HAOUYHO AEMOH-
CTPYIOTh Ti YM iHIII MOJIT 1 SBHIIA, JOJATKOBI iHpOpMa-
LiKHI TEKCTH Ta iHII iIHCTpYMEHTH. [5].

SkyMap — naniBnpodeciiHuil 30psiHUI TUIaHEeTapiil.
KopuctyeTbcss BEMHKOIO TOMYJISIPHICTIO cCepell aMaTopiB
ACTPOHOMII 3aBJISKH TOYHOCTI MO3UIIOHYBAHHA 1 IIHPOKH-
MH MOJIMBOCTSIMU TI0 HAJIAIITYBaHHIO iHTEpQeiicy. [6].

SkyGlobe — 3pyunnii rnodyc 3opsiHOro Heba. barato
HaJlalTyBaHb, MO’KHa BHUKOPHUCTOBYBATH /s labopartop-
HUX poOiT 3 acTpoHOMii. [7].

EZCosmos — cxoxuit Ha SkyGlobe, ane € MoxiuBicTh
OUTBII TOYHUX reorpadiqHUX KOOPIUHAT MICI CIOCTEepe-
XKeHHS. TakoX € MOXJIMBICTH 30epirati oOpaHy KOHOITy-
partiro. Lle € mporpama-cumyssaTop TuaHeTapiro. Bu moxe-
Te BBecTH aary, Bix 2000 p. go H.e. mo 4000 p. H.e. i Miclie
po3TalryBaHHs Ha 3eMJIi, 1 Iporpama MoKaXke IUIIHKY Heba
3 IJTaHETaMH, 3ipKaMH aX 10 8 30psAHOT BETUUUHH, 1 KOCMi-
9Hi 00'ekTH. TakoX € MOXIHUBICTH IPYKY 30pSHHX KapT,
aHIMAaIl}, Meperisny COHSYHHX 3aTeMHCHBb, MICAYHHX 1
COHSYHUX TPAH3UTIB 1 OaraTo iHmmoro. [§].

SightMaster — OararoyHKIiOHaJ bHA acTPOHOMIiYHA
IporpamMa Ha aHTIIHACEKIA MOBI JJIS pO3PaxXyHKIB IO 30psM,
COHIlfO, IIaHeTaM 1 Micsamo. Bkimrouae B cebe Bci JaHi,
3anucaHi Jyis Hapiraiii: Kypc, IMBUAKICTb, OCTaHHS TO3U-
11is1, BUCOTA OKa, IIUIAXOBI TOUKH, MapIIpyTH, JaTu. BOym0-
BaHUH aylbMaHax 3 TOYHICTIO 710 1 cexyHau ayru 3 1900 no
2100 pix. Mictuts 59 3ip i cBiTuna. [Iporpama nae mporHos
KOOpAMHAT AJisi OyJb-KOTro Tina, rpadiune HeOO, acTpo-
IUTaH, HaBirauiiHi cyTinky, ¢azu Micsug i T. 1. [9].

Ubuntu Astronomy — omepamiiiHa cuctemMa Ha 0a3i
Linux/Ubuntu, sika mictuth oHaa 40 M0oIaTKOBHUX acTpo-
HOMIYHHX TporpaM («BipTyanbHI IDIAHETApii», «yIpaB-
JHHS», «aHaJi3»), o He moTpedye ix ycraHOBKH. [10].

1. AnnpieBcekuii C.M., Knmumummn [.A. Kypc 3aranpHoi ac-
TpoHoMii: Hapu. mociouuk. — Onmeca: Actponpust, 2007. —
480 c.

Beproxcpkuit M.O. Mopexinna actpoHomis: Hasu.-metos.
nocioHuk. — M.: PKoncymst, 2006. — 164 c.
http://www.softportal.com/software-11389-starcalc.html
http://www.stellarium.org/ru/
http://www.celestiaproject.ru/

http://www.sky-map.org/
http://www.adamhome.com/skyglobe.htm
http://www.ecuadors.net/astronomy/astroprog.htm
http://seaworm.narod.ru/3/3.htm
https://sourceforge.net/projects/ubuntu-astronomy-16-04/
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YUYEBHO-BOCIIUTATEJBHBINA IEHTP
«IIJIAHETAPHI» — CPEJCTBO
ACTPOHOMMUMYECKOI'O OBPA3OBAHUA
MOJIOJE)KHU

Mapmoetnrok M. D., akademux HAIIH Ykpaunsi, doxmop
nedazozutecKkux Hayk, npogeccop, 3a8. kagheopuvl uzuxu
u acmponomuu u Memoouxu ux npenooaganus YI'TIy
umenu Ilaena Toruunvl;

Trkauenko H.A., 0okmop nedazocudeckux Hayx, O0YeHm,
npogeccop kageopuvl GusuKu u ACMPOHOMUU U MEMOOUKU
ux npenooasanus YI'TIY umenu Ilasna Toruunot

B ycnoBusx BceBo3pacTarOIUX TPeOOBAHHUHA K yIeOHO-
BOCIIUTATEIIFHOMY IIPOIEcCY MO acCTPOHOMHH, PCIICHHE
KOHIICTITYyaJbHBIX 3ala4 CTAHOBHUTCS Onaromapst (yHK-
IUOHUPOBAHHIO yUeOHO-BocHTaTebHOTO 1eHTpa (YBII)
«[Inanerapuii» aCTPOHOMHYECKOTO OOPa30BaHUS MOIIO-
nexu. B co3nanHoM HaMH y4eOHO-BOCITUTATEIILHOM II€H-
Tpe «llnmaneTrapuil» nOCTAaTOYHO MOJIHO BOCIPOU3BEICHBI
[eIaTOTMYEeCKUE OPraHW3alHMOHHO-METOANYECKHE YCIIO-
BHS JJI1 KOMIIJIEKCHOTO M3YYEHHUS aCTPOHOMHUH, YTO AaeT
BO3MOKHOCTh 00ECIICUUTh aKTUBHOCTH M CaMOCTOSATENb-
HOCTh CTYICHTOB (yYalWxcs) IUTS TTOJYYEHHUs acTPOHO-
MHUYECKUAX 3HAHWH, MPUMEHHATh KOMIDIEKCHBIH MOIXOA K
H3YYCHHUIO OTACNBHBIX TEM U3 PAa3leNIOB IIKOIBFHOU U 00-
el acTPOHOMHUH, BHU3YalM3UPOBATh CMOJCIUPOBAHHYIO
CIEIHATBHO-TIPEIMETHYIO HH()OPMAIIHIO.

VBII «lnaHeTtapuil», N0 HalleMy MHEHHIO, SIBJISIETCS
MOJIENBI0  Y4eOHO-BOCHHUTATENIFHON  aCTPOHOMHYECKOMH
cpensl. Hamnume  cooTBeTCTBYIOIIEH  MaTepHaIbHO-
HMHUTALMOHHOW MOJEH CO3JaeT IOMOJHUTEIBHBIC yCIIO-
BHS JIJIS THOKOTO MOJISTMPOBAHUS U OTOOpaXKeHHUs yueo-
HO-BOCTIUTATEIbHBIX CHUTYaIli, y4eOHBIX OOBEKTOB U
mporieccoB. Takast naGopaTtopusi MPEeaOCTaBiIsSET IIMPO-
YJaillie TEXHUKO-TEXHOJIOTHYECKUE W TUNAKTUICCKUE
BO3MOKHOCTH IIPUMCHCHHS COBPEMCHHBIX HHHOBAIIMOH-
HBIX TEXHOJOTHHA 00ydeHUs. Bo3HmKaeT Bce Oombiie MmO-
TpeOHOCTh B CO3JAaHWU M pEaTU3aIlii CUCTEMBI Pa3iInd-
HBIX (hopM y4eOHOH pabOTHl M COOTBETCTBYIOIIMX WM
MIPOTpaMMHO-aIIapaTHEIX CPEICTB, KOTOPHIC HA OCHOBE
TUNIAKTUYECKUX NPUHIUIIOB obecreunBanyu OBl IesieHa-
MIPaBJICHHOE YIpaBJICHHE Y4eOHO-IIO3HABATEIFHON mes-
TENBHOCTBIO YYALTUXCS U CTyAeHTOB. [Ipu Takux ycioBu-
sIX OyJeT MOCTOSHHO yBEIHMYUBATHCA IBPUCTHUECKAS CO-
CTaBIIAIONIAsA Y4EOHOT0 Mpoliecca 10 aCTPOHOMHUH 3a CUET
MIPUMEHCHHS WHTEPAKTHBHBIX ()OPM 3aHATHI, B TOM YHC-
Jie TIPUOOpETCHNE CTYICHTAMH ONBITA B OpPTaHHU3alHd U
MPOBEACHUN HAYYHO-TOMYISIPHBIX SKCKYPCHH € Tmojapac-
TaloMed MOJIONIC)KBI0, IPOBEACHUN YPOKOB, BOCIUTA-
TENBHBIX MEPONPUATHH, HAYYHBIX TUCIYTOB M TOMY IIO-
nmobHoe. CTOUT OTMETUTh, 4TO B mepuoa ¢ 2004 mo 2018
rogsl B YBI «Ilmanerapuit» moOsiBaso 6omee 20 000
MOCeTUTENCH. 3pHTeNbcKas ayauToOpUs IIpeAcTaBiIeHa
y4eHHKaMH Ha4aJbHOTO 3BeHa 00pa30BaHUs (B TOM YHCIIE
JIeTbMHU 5-6 JIETHEro BO3pacTa), OCHOBHOW M cTapiiei
IIKOJIBI, CTyICHTaMHU PA3IUYHBIX BY30B YKpaWHBI, OJIMK-
HETO W JalbHEero 3apyOekbs, W3BECTHBIMH CIICHIIMAIH-
cTaMH B 00JIACTH €CTCCTBEHHOHAYYHOTO HANPABJICHUS, a
TaKXKe TeJaroruku, IICUXOJIOTHH, METOMOJOTHU BBICIIETO
00pa30BaHUs U MPOCTO JTFOOUTEIIMA aCTPOHOMUH.
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JOCJIIPKEHHS BIIVIMBY CJIABKHUX ITOJIIB
HA POCJIMHHA Y POBOTAX MAH

C.B.Mapuenko
Kageopa bioghizuxu, inpopmamuxu ma meo.o0b1a0HanH3,
Ooecviruti HayioHATLHUL MeOUYHUL YHIgepcumem
Sergey.Marchenko@onu.edu.ua

BuBueHHs BIUIMBY ClaOKuX (i3MYHUX TIONIB Ha
6iomoriuHi O0'€eKTH € BaXJIMBHM 3aBAAaHHAM B YMOBAax
€JIEKTPOMATHITHOTO 3a0pymHeHHs. BimbIIicTh iCHYIOYHX
myOmikanii € eMImpHUIHUME. MaTeMaTHuHI MoJesi Maibke
HE OmucaHi B IiTepaTypi. He3Baxaroum Ha CKIIQJHICTh
MpOoIIeCiB, MO BiIOYBarOThCSA B Oi0JOTIYHOMY OO0'€KTI,
eMITIpUYHE JOCII/DKEHHS MOXKE IIPOBOJIUTUCS HABITH
IIKOJISIpaMH, AKi MalOTh AKiCh MiHIMaJIbHI 3HAHHS B TaTy3i
MIPOBEJICHHS eKclepuMeHTy. OTXe Takuii eKCIepUMEHT
MOKE KOHTPOJIOBATUCS IIKUIBHUM BUUTEJIEM Ta 3a JOIO-
MOTOFO 30BHIIIHKOTO (haxiBis (200 HaBITH O€3 HHOTO).

VY SKOCTI eKCIIepPUMEHTAIbHUX POCIHH PEKOMEH/I0BaHi
CTaHOApTHI MOJENBbHI OpraHi3Mu, Taki sk Arabidopsis
thaliana (L.) Heynh. (maruitopenemnmis [1]), Pisum
sativum, Vicia faba, Allium cepa (tect Allium [2]). Bax-
JUBO, MO0 MiHIMagbHA NONMYCTHMAa KiNbKICTh HAciHHA B
KokHIA Tpymi ctanoBmwia 300-400. dns BunmpoOyBaHHS
Allium MoXHa BHMKOPHUCTOBYBaTM Ha0arato MEHIIY
KUTBKICTh POCIIHH, ajie IUTOJNOTigHE 0OCTEe)KEHHS Mae 0y-
TH 3p0o0JIeHO.

dizuuHe none, TOCTYNHE IS AOCITIDKEHHS, MOXKE Ma-
TH NOOYTOBHIA XapakTep (BUIPOMIHIOBaHHS BiJ cMapTdo-
Ha, MapHIpyTH3aTOpa, IHAYKLIHHOI mevi Tomo) abo Oytu
CHemiai3oBaHUM (3 ~ BHUKOPUCTAHHSAM  HEOAMMOBHX
MAarHiTiB a00 CONICHOIMIB — M IOCTIKCHHS BIUIHBY
Mar”HiTHuX ToJiB). [omoBHE, MmO HEOOXiAHO BUBYUTH
HIKOJISIPY, SIKMH Oepe y4acTh y TaKuX EKCIIEpUMEHTaX, €
IpaBUJia TIPOBEICHHS EKCIIEPUMEHTY Ta OOpOOKH HOoro
pe3ynbratiB. Buntenr a60 KOHCYIbTaHT MOBHHEH O3HAM-
OMHTH HOTO 3 TaKkMMH eJIEMEHTaMH JOCIHIIKCHHS, SIK
KyJIbTYpa €KCIEPUMEHTY, MOHATTS «CJIMNe AOCIIHKESHHS,
KOHTPOJbHA TpYIa, MPUHIHUM «ceteris paribus» Ta iH. Ta-
KO HEOOXIOHO O3HAMOMHUTHCH 3 OCHOBHHMH METOIAMU
00poOKM eKCHEepUMEHTY, MaTH INPEJICTABICHHS PO
HalMIpoCTili CTATUCTHYHI pPO3MOAUIN Ta iX mapamerpH, a
TaKOX IIPO OJHONAapaMeTPUYHHUN KOpeALiitHNI aHai3.

[1] Paul Galland, Alexander Pazur, “Magnetoreception in
plant”, Journal of Plant Research, 118(6):371-89 (2006).
DOI: 10.1007/s10265-005-0246-y

[2] Fiskesjo G. “The Allium Test as a standard in environ-
mental monitoring”, Hereditas, 102, P. 99-112, (1985).

VARIABLE STARS OBSERVING AS AN
EFFECTIVE METHOD OF GENERAL TRAINING
FOR YOUNG ASTRONOMERS

Marsakova V.I.
Department of Theoretical Physics and Astronomy,
Odessa National University, Ukraine

There are several main ways of astronomical education
in our astronomical circle (such as theoretical astronomy
lectures, astronomical Olympiad training, observations
and practical tasks). The observations of variable stars are
very effective methods of gaining the experience in orien-
tation on the night sky and in practical work with astro-



nomical data. We discuss some results of observations in
the station of ONU in Mayaki and several international
Astrocamps “Variable”.

@®OPMAT OCBITHBOI I'PA Y JITHIA HIKOJII
MAH: JIOCATHEHHS TA HEPCIHEKTUBH
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1 o . o . . .
Ooecbkutl HayioHarbHUil YHigepcumem imeHi
LI Meunuxosa, olyeyvp@onu.edu.ua

250 .
Biiicokosa axademin (m. Odeca),
vzavalnyuk@onu.edu.ua

3 11 mo 15 wepsHs 2018 poky Ha Qi3HIHOMY BiILICHHI
¢dakynprery MOIT Onechkoro HaliOHAIBHOTO YHIBEPCH-
tery iMeHi [.I.MeunukoBa mpoBoamitacs JIiTHA mIKoia
MAH 3 ¢i3uku Ta actponoMii ais yuHiB 8-10-X kiaciB
«CBIT HaBKOJIO Hac Ta 3aKOHH (izuku». KpiM Tpaguiifamx
JICKLI#, NMPaKkTHYHUX 3aHATh, BUKOHAHHS Ja0OPaTOPHHX
po0iT Gi3MIHOrO MPaKTUKYMy OLTBIIE TPETHHU HPOTPaMH
HIKOJIKM Oylia TPHUCBSMEHA TPOBEACHHIO OCBITHBOI TIpU
«KocmiuHi niepemboTH — KoNoHi3aliss COHTIHOT CHCTEMM.
8 KoMmaHA TOBHHHI OynH OOIPYHTYBaTH METY IOJBOTY,
MPOKJIACTH MapuIpyT Ta po3paxyBaTH Bce HeoOXinHe (Ta-
JIMBO, MOBITPsl, BOJA, MPOAYKTH Xap4dyBaHHs, 00JiaHaHHS
TOMIO) JUIA TIONBOTY 3 3eMili N0 HACTYMHHX OO0'€KTiB
ConsyHOI cucTeMu: IUtaHeTH Benepa, Mapc, CymyTHHKH
Omirepa I'animen, €Bpoma, lo, Kamricro, cynyrauk Ca-
TypHa Turtan Ta acrepoin Becra. [IpoTsirom 9oTHpboX IHIB
YJIEHH KOMaHJ{ KOHCYJIbTYBAJINCS, TIPOBOAWIN PO3PAXYHKH,
TOTYyBaJM MPE3eHTallil, & B OCTaHHil JAeHb poboTH JIITHROT
IIKOJIM JTOTIOBiaTH PO3pOO0IICHI MPOCKTH.

HaifBaxmuBinIi JOCATHEHHS: Y4aCHMKHM KOMaHZ 3 Iep-
IIOTO JHS 3 €HTY31a3MOM BKIJIIOUMIIHCS B TPy, BUKOPHCTO-
BYIOUH JUIsi OTPUMaHHs HeoOXiqHoi iHpopMarii iHTepHeT,
KoHCynbTalii Bukitagadie OHY, cBoix BYWTElNiB, Ipy3iB,
3HAMOMHUX, a TaKOX WICHIB IHIIMX KOMAaHM;, KiIbKICTh
iHpopMartii, TpopobIeHoi KOKHUM LIKOJSIPEM 3a HYOTHPH
IHI Maibke IOpiBHIOBaNa TOMY 0OcsTy iH(opMarii, sSKwid
LIKOJSIp 3a3BMYaii HaOyBae MpPOTArOM CEMeCTpy MpH
MATOTOBII HAYKOBOI podoTit MAH; yJacHUKH T'pH aKTHB-
HO BYMJIMCS HE TUIBKU 3HAXOAWUTH iHGOPMAIIiI0, a i mepe-
POOIATH Ti IS TOCSATHEHHS ITOCTABIICHAX ITiJICH.

[epcniekTiBH BUKOpUCTaHHS (opMmary OCBITHIX irop:
MaOyTh, I¢ HaHOUTII e(QEeKTHBHUH METOA aKTHBHOTO
BUBUEHHS MPOoOJIeM, IO JIS)KaTh HA CTUKY TOYHUX HAYK Ta
TEXHIYHHUX 3acTOCyBaHb. J[aHWH (opMaT 103BOJISIE MOJIO-
UM JTIOASIM TJIuOIIe MimiiTH 10 BHOOPY CBOIX BIACHHX
MPIOPUTETIB Ta BUOOPY mpodecii.

KOHKYPC «MAH - IOHIOP JOCJIIIHUK 2018»
TA JOCIILAKEHHA COHAYHO-3EMHUX
3B’S13KIB

Xmapcvka Anna Andpiiena, yuenuys 8-B knacy Odeco-
K020 HABYANbHO-8UX08HO20 Komniekcy « Mopcokuii niyet
— 3001 No24 I-11I cmynenie» Oodecbkoi micbkoi paou
Ooecwvkoi obnacmi

Ilporo poky Bxe NeB’ATHI pa3 B YKpaiHi HPOBOAUTHCS
koHKypc «MAH — FOwniop Hocniaauk». KoHKypc mpoBoaus
HalioOHaNBbHUH TeHTp «Mara akajneMis Hayk YKpalHm» y
kBiTHI — TpaBHi 2018 p. 3maranHs BinOyBarOThCS B /IBa €Ta-
mi. Ha 1 erami poGotu po3MimiyroThcss Ha caiiti i
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OLHIOIOTECS KOMIICTEHTHHM JKypi. AJile HEe TUIBKH, B
OLIIHIOBAaHHI MOXKYTh B3ATH y4acTh I€ ¥ y4HI Ta HAayKOBi
KepiBHUKH. Takuii miIXia po3MIMpIOe 3HaHHS YYHIB, BUMarae
Bil Y4HIB BiANOBiNAMBHOCTI Ta BIMUYTTS crpaBeaauBocTi. 11
erarnn mpoxoauTh y ¢opmari OHmaHH-3axucTy. Taka
oprasizamisi J03BoJIsiE OpaTd y4acTh B KOHKypci BciM Oa-
KAIOUMM HE3AJIEXKHO Bifl MICIIS IPO)KUBAHHSL.

Konkypc BimOyBaTbcsi B YOTHPHOX  HOMIHAINAX
«Icropisny, «Exororisy, «TexHikay Ta «ActpoHOMis». [Tin
KEpiBHUIITBOM HAayKOBOTO KepiBHMKa Ps6oBa Muxaiino
IBaHOBHMYa (cTapmmii HaykoBHil cmiBpoOiTHHK Opmechbkoi
obcepBartopii pamioactpoHoMiuHOTO iHCTUTYTY HAY) Ta
Buntens Qizuku i acrponomii Haubo Jlroamunu IlaBniBay,
s MpUiHATAa y4acTh Yy HOMiHAIi «ACTpOHOMis». MHOIO
Oyna mpencTaBieHa poboTa «AHaJi3 NPOsIBY MOrOAM B M.
Opneci Ta MOKIMBI 3B’SI3KH 3 KOCMIYHOI0O MOroaowy». B
HaJaHii poOOTI PO3IIANAETHECS HAyKOBa MpoOiiemMa, IO
TIOB’s13aHa 3 BIUIMBOM COHSYHOI 1 T€OMAarHiTHOI aKTUBHOCTI
Ha 3eMiIio, CTaH HWKHBOI atMocdepu Ta moroxy 3emu,
BYACHOCTI Ha moroay B M. Ogeci 3 peryiasipHiM aHOMallb-
HUM MAarHiTHAM moneM. S JocHimKyro Ta aHami3ylo pe-
3yJlbTaTH 3icTaBiieHb 3MiH morogu B Ogeci 3 iHaekcaMu
COHSYHOI 1 TeOMarHiTHOi akTUBHOCTI. OTpuMaHi pe3ynbTa-
TH TATBEPMIN 3aJIKHICTh ITOTOU BiJl MMPOSIBIB COHSIIHOT
i TeoMarHiTHOi akTuBHOCTI B Ofeci Ta y3rOoKYyIOThCS 3
JaHUMH OINMCAaHWMMK B HAyKOBid JiTepaTypi MIOAO
HasBHOCTI COHSIYHO-3€MHHX 3B’SI3KIB Ta BIUIMBY COHSYHOT
aKTHBHOCTI Ha aTMocdepy 3emiti Ta 1l MOro/IHi sBUILA.

Ha xoHKypci MOst po0O0OTa OTpUMalia BUCOKY OIHKY SIK
BiJl WICHIB JXYpi, TaK 1 BiJl HAYKOBUX KEPiBHHUKIB Ta YYHIB.
S1 HaropopKeHa TUIIIOMOM nepeMoxis Beeykpaincbkoro
iHTepaKkTHBHOrO KOHKypcy «MAH — IOniop [docmigHuk»
y HoMiHanii «ActpoHoM — FOHiOp».

JAEAKI HAITIPSIMU POBOTHU
HABYAJIBHO-JIABOPATOPHOI'O KOMIUIEKCY
«MAHJIAB» HII «MAHY»

JI. €. Hluxosuesa, I0. C. Illuxoeyes, H. b. Yepkec
Mana Axademis Hayx Yxpainu
cherkesnataly@gmail.com

Ixomn Ha 6a3i MiKHApOJHOTO LEHTPY JUTSIUOT
HaykoBoi TBopyocTi MANLAB.CAMP. Ix cnyxauamu €
Y4HI 3aKNaJiB 3arajJbHOi CepeHbOi OCBITH Ta MO3ALIKiIb-
HUX HaBUaJNbHUX 3aknafiB. Jlekmii, mTpakTUKyMH i
npoOieMHi 3a7adi 00’ €qHYIOTh 3arajbHi TeMHU 3 (i3HKH
abo actpoHoMmii. EkciepuMeHTanbHi TOCHiKEeHHs BigOy-
BAaIOTHCH SIK B JIAOOPATOPISAX TaK 1 Ha BIAKPUTOMY ITOJIITOHI
MANLAB.CAMP 3a 1onoMoror cy4acHOTO OCBITHBOTO
7ma00paTOPHOTO OOJIATHAHHS 13 3aCTOCYBAHHSAM IUPPOBUX
BAMIPIOBAJIFHIX KOMILUICKCIB. ACTPOHOMIiYHI cIiocTepe-
JKCHHS BiIOYBAIOThCS SIK BHOYI TaK 1 BACHb. Jl0 JEKIIHHOT
poOOTH Ta MPaAKTUKYMIB i3 pO3B’sI3yBaHHS 3a7ad 3aayda-
10Thcs HaykoBli KuiBcbkoro HarioHanbHOTO yHiBepcuTe-
Ty imeHi Tapaca IlleBuenka, KuiBcpkoro AkamemMigHOTO
yHiBepcurery, KuHiBCBKOTO MOJITEXHIYHOTO 1HCTUTYTY
imeHi Iropst CikopcbKoro Ta iHmi.

TpeHiHru A7 BYUTENIB MPUPOIHUYUX TUCIHILIIH B
pamkax BceykpaiHchkoro mpoekty «BrpoBamkeHHS iH-
HOBAIIMHMX OCBITHIX TEXHOIOTIN B cucteMi MAH».



Bunreni maroTh 3MOr'y HMO3HAHOMHTHCH i3 CydacHUM
OCBITHIM JTa0OpaTOpHUM OOJIaJHAHHSAM Ta HAHHOBIIIMMU
nporpamamu 3a HampsMkamu STEM-ocBita. Jlo cmiiky-
BaHHS 3aJTy4aroThCsl HAYKOBII MPOBIAHUX BUIIIB YKpaiHy,
HAHY, HATIH.

Excrienuuii B pamMKax HayKOBO-JIOCIHIIHOTO HPOEKTY
«Mos akciomMa HECKiHYEHOCTH» 3a KepiBHHLITBOM YepHe-
upKoro 1. C. 3anmydeHHs y4HIB Ta BHKJIAIadiB 10 PeaJbHOTO
HAyKOBOTO TIOIIYKY BiIOYyBaeThCs HUIIXOM HaJaHHA (haxo-
BUX KOHCYJBTAIIH Ta MOYXJIMBOCTI BUKOPUCTAHHS CydacHO-
TO OCBITHBOTO JTAGOPATOPHOTO OOJNAHAHHS HAa MiCIIEBOCTI,
110 cTajia 00’ €KTOM JIOCHIIPKeHHS YUHIB 3aKJIaJliB OCBITH.

Bceykpaincekuit  mpoekt  «BipryanpHuit  STEM-
ueHtpy». STEM-naboparopis MAHJIa6 — ueHTp peambHHX
1 BIpTyallbHUX HaBYaJbHUX JIOCHIIKEHb, CIIPSIMOBAHUH HA
miATpUMKY Ta po3BuToK STEM-ocBiTH B YKpaiHi.

1. JJabopartopis MAHJIa6: http://manlab.inhost.com.ua
2. Bipryaneuuii STEM-uentp Manoi akanemii Hayk YkpaiHu:
http://stemua.science

E®EKT « CHOBLUILHEHOI 3MOMKW»
SIK IHCTPYMEHT JJOCJILJ>KEHHSI
B POBOTAX MAH

B.B.3asanvniok
Ooecvruti HayioHanbHUll yHisepcumem imeni
LI.Meunuxosa, Biticokosa axademis (m.Odeca)
vzavalnyuk@onu.edu.ua

HaBuanHs niTedi npoBefeHHIO (YyHAaMEHTAIbHUX
JIOCHIIKEHb 1 CIOCTEPE)XXEHb B paMKax IiATOTOBKH Hay-
koBuX poOiT MAH dacTto mependavyae BUBYCHHS 3BHYAN-
HUX (PI3UYHUX SBHI] i MPOIECIB 3 HE3BUYHHUX TOYOK 30DY.
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Cepexn mepemikox Uil TaKWX JIOCHIKEHb
BHIUTATH HACTYITHI:

— 3BUYaiHI (i3UYHI ABUINA, SKi MH Oa4MMO MIOJHS,
gacTo OyBarOTh 3aHAATO IMIBHIKUMH, 100 HAMIi OYi J03-
BOJISUTM CIIOCTEpIraTd B JIETANSAX, a B ACSKHX BHUIIAIKaXx,
mo0 MH TOpaBWIBHO  PO3YMINH, IO  HACIpPAaBIi
BifOyBaeTbCs (3ITKHEHHS, PO3PHBH, PO3MAANd YACTHHOK,
BHOYXH, TI0siBa PPOHTIB TOPIHHA i T. 11.);

— Oarato SBHUIN Ta TPOIECIB TOB'A3aHE 3 ACSIKUMHU
BAOXUIMBUMH JJISI IX PO3YMIHHS 3MIHHHMH, SKI Ba)KKO
BHUMIpPSTH, O0COOIMBO 3 BHKOPHUCTaHHSAM MIKiINBHOTO 00-
JMafHaHHA (MIBUAKICTE 1 KOOPAMHATH PYXOMOTO CHapsna,
TpaekTopii Opu30K, abcoMoTHA nedopMarlisi TBEPAUX Till
IiJ Yac 3iTKHEHHs Ta iH.). Y 0araTboxX BHITaJKax TOYHE
BUMIPIOBaHHS KOPOTKHX YacOBHX IHTEpPBAJliB MA€ BEIMKE
3HAYCHHS.

OctaHHi po3poOKM B 00JacTi INMEpCOHAIBHUX eIeK-
TPOHHUX MPHUCTPOIB, TAKUX SIK CMapT(HOHHU i OTOKaAMEpPH,
JO3BOJISIIOTH ~ MOJIONMM ~ BUEHMM  BHUKOPHCTOBYBATH
CIOBIIPHEHUH BiZICO3alHC SK IHCTPYMEHT OCIIIKCHHS.
barato cyyacHuX MOOINBEHUX TeleOHIB MOXKYTh 3HIMATH
BiJIeo 3 "yacToToro KajpiB Bix 240 mo 960 kanpiB B cekyH-
1y (3 po3aineHOIO 31aTHICTIO 1080 TikcemiB).

Bucoki yacTotn kaznpiB 103BOJSIOTH BUBYATH IIBHUJIKI
mporiecd 1 3a0e3mevayBaT OB TOYHI BUMIPIOBaHHS Ya-
cy (abcomorHa ToOXHOKa OOEpHEHO MPOMOpIIiifHA
KUTBKOCTI KaJpiB B CEKyHIY i CTAHOBUTH OJNM3BKO 1 MC
s 960 kampiB B ceKyHIy). Po3nminbHa 34aTHICTH Bineo
BKpall BaJIMBa, KOJIM MOTPIOHO 3HAMTH KOOPIMHATH
00'ekTa ab0 BiTHOCHI MO3HUIIIi JEKiTbKOX 00'ekTiB. Jist
JIesIKMX BUMIpPIOBaHb, TAKHUX, HAIIPUKJIIA, SIK BUMIPIOBAHHS
LIBUKOCTI, OJJHAKOBO Ba)KJIMBUMH BHSBIISIFOTHCS SIK Yac-
TOTa KaJpiB, TaK i PO3AUIBHICTD BiZICOCUTHAITY.

MOXXHa



IN DISCUSSION

FUNDAMENTAL CONNECTION BETWEEN THE
PLANCK AND HUBBLE CONSTANTS

A. Nikitin
Moscow, Russia, anikitinaaa@mail.ru

In this article it is stated that there is a fundamental
connection between the basic constant of the quantum
theory - the Planck constant / and the basic constant of
cosmology - the Hubble constant H, which states the dy-
namic material-energy unity of our world.

To date, it is believed that "dark matter" and "dark en-
ergy" are outside the real baryonic material world and
accordingly outside the orthodox physical science. The
standard model explains our world only within baryonic
matter. Our research, outlined in this article, speaks of the
need to "legalize" dark matter and dark energy and the
corresponding expansion of physics beyond the Standard
Model, for this is the only way to explain and combine the
motion of matter in the microcosm and the macrocosm,
describing it theoretically as the movement of energy, as a
deterministic energy process, determined by the energy
characteristics of a single Cosmos.

"From the above considerations it follows that in the
present state of our knowledge the difference between the
density of matter and zero should not theoretically be re-
lated to spatial curvature," not "with the expansion of
space" [A.Einstein], but should communicate with mate-
rial and energy dynamics of the structure of space-time.

In this article, taking into account the new fundamental
components of the "cosmological structure of space" -
"dark matter" and "dark energy", "in the present state of
our knowledge", finding the total energy density of the
universe, and putting forward the drain-source hypothesis
(convergence-divergence) matter, the fundamental con-
nection between the Hubble cosmological constant H and
the quantum theory constant Planck constant %, equal to /
= 32H/c, is determined.

LOCAL STRUCTURE OF GRAVITY,
GRAVITATIONAL-THERMODYNAMIC
CORRELATIONS, ANTHROPIC PRINCIPLE AND
FUNDAMENTAL CONSTANTS

M.S.Ryzhy
Gomel State University,
Gomel, Belarus, ryzhym@yandex.by

We consider the possibility of gravitational-
thermodynamic adaptation of elementary particles in the
gravitational background in the vicinity of the Earth and
the influence of human vision parameters on the percep-
tion of the environment.

Possible connections between the parameters of view
and gravity at the level of fundamental constants and grav-
ity, as well as consequences in cosmological theory and in
the theory of elementary particles are considered.
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It is possible to conduct an experiment on the simulta-
neous registration of "elementary particles" and the cur-
rent gravity situation in the vicinity of the Earth.

POSSIBLE VARIANTS OF GENETIC
STRUCTURES AND LIFE ON OTHER PLANETS

Y.V.Sednev, A.D.Danchanka
Pilot Production of the Institute of Bioorganic Chemistry
National Academy of Sciences of Belarus, Minsk, Republic
of Belarus, usednev@yandex.by

Astrobiology with the discovery of exoplanets posed
questions of the differences between life, elements and
genkoda of them and the Earth. Synthesis and selection of
these elements determine the "beginning of Gamow" (the
G-start.) Its rhombic and triangular code resembles the
transcription controllers of DNA "grooves," and the
combination is independent of order and explains the
"magic number" of 20 = 4x5 triplets of type 4 (H3 +
3H2H * + HH * H **)). Genetic information and
functions are transferred consisting of three or two + 4
nitrogen and binding bases and acid chains. DNA and
RNA, termed by sugar, deoxy ribose, can be replaced by
binding TNK - with triosa-tetrozo, PNA-peptide
backbone, and change both nucleotides and elements
themselves. In addition to No. 1 (HG-start) and 6-8
(CNO), nucleic acids include phosphorus, and sulfur
proteins, No. 15-16. Changes in its degree of oxidation,
from -2 to +6, give greater possibilities in comparison
with phosphorus (+5) and oxygen (from -2 to 0, in the
ROS). Its current role and OV reactions of cysteine,
glutathione, co-enzymes such as CoA-SN and other
sulfur-containing compounds can reflect primary,
"sulfuric world" and "first five" elements. Genkod further
reflects the general and separation of the functions of the
elements prior to the RNA of the world (marked by Nobel
for its discovery, Cech and Altman studied at the
University of Colorado Gamow). Acidic, higher oxidation
states are replaced by carbon S-P, sulfate and phosphate,
according to Van't Hoff (carboxy groups of amino acids,
like K + amino groups, basic amino acids Lys + Arg).
According to Pauling, selecting phosphorus for enzymes,
according to the hydration energy of hydroxy acids between
the 4th and 6th groups of Mendeleev. The latter, unlike
IUPAC, include sulfur analogues, molybdenum and others,
like iodine (Ne 34, 42 and 53), the most difficult and rare of
the "magical twenty" bioelements. To explain their
functions and bioconcentration, we propose radioisotopes.

Keywords: Astrobiology, exoplanets, DNA, RNA,
TNK, PNA, OV reactions.



