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Plenary Session

AcTtpoHoMmiuHiii o6cepBaTopii 170 pokis
€¢imenxo B.M.., IBuenko B.M.?

!Actponomiuna obcepsartopis KHY imeni Tapaca Illepuenka
2Kadenpa actpoHomii Ta disuxu kocmocy KHY imeni Tapaca Illepuenka

Y 2015 pomi ActporomiuHii o6cepBaTopil BUMoBHIOEThCA 170 pokiB. OmHAK CITif 3a3HAYUTH, IO Y
rpyani 1845 poky micnms 3akiHdeHHs OynmiBHHITBA Oylo MPHHUHATO B EKCIUTyaTallilo OymiBITO
oOcepBaToOpii 1 Mi3HiIIE el piK oYaB Big3HAuaBCH, K PiK 3acHyBaHHs oOcepBaTopii. B To# ke uac,
K CTPYKTypa YHIBEpCHUTETY, 0OcepBaTOpis iCHyBajla i paHille - BIEpIIe 3TaAyeThCs y ITATHOMY
po3nuci 1835 p., a nupekTopom obcepsaropii B.®. denopora Oyio npusnaueno y 1837 p.

3a uyac cBoro icHyBaHHs AcTpoHOMiuHa oOcepBaTOpis JAEKiJibKa pa3iB 3MiHIOBala CTaTyc 1
mignopsakyBaHHs. 3 rpyaHa 1845 p. oOcepBaropis (GyHKITIOHYBaNa SK MiAPO3ALT YHIBEPCUTETY (3
1920 y cknani Bumoro inctutyty Hapomnoi ocBith), a 3 1923 p. HKO Vkpainu Buminu ii B
caMOCTIHMI HayKOBHH 3akmajn, Oesmocepenubo mignopsakoBanuii CexropoBi Haykum HKO. ¥V
BepecHi 1933 p. 3a moctanoBoro PHK YPCP Bin 21.VIL.1933 p. actpoHoMiuHy oOcepBaTopito, sK
OKpeMHuH TiApo3aia, npueaHaHo g0 KuiBcbkoro mgepkaBHOTO yHiBepcutery. Y 1969 p.
o0cepBaTopisi OTpUMaia CTAaTyC HayKOBOi YCTaHOBM 2 KaTeropii (3 omiaté mpaii HayKOBHX
npaniBaukiB). 3 1971 p. obcepBaropis BXOAWTH [0 CKIAAy HAYKOBO-AOCTIIHOI YaCTHHH
yHiBepcuteTy. Y dyepBHi 2004 p. 3a pimenHsM BueHoi panu yHiBepcuTeTy ACTPOHOMIYHY
o0cepBaTOpif0 PeopraHizoBaHO y HAYKOBUH MiIpo3ais Kadeapu acTpoHOMIl Ta (i3HMKH KOCMOCY
¢izuuHoro Qakynsrery, a y 2008 p. Buena pajga moBeprae oOcepBaTopii cTaTyc OKpPEMOTo
MiIPO3AUTY ¥ CKIIaAl HAyKOBO-AOCIiTHOI YACTUHU YHIBEPCUTETY.

3a yac CBOT0 iCHYBaHHsS y BOEHHI pOKH 00CepBaTopiro OyjI0 JABiui eBakyiioBaHo - y 1915 p.
B 3B’513Ky 3 BoeHHUMHU Jisimu [lepmioi cBiToBoi BiiiHu 10 CaparoBa (moBepHeHHs BIIiTKY 1916 p.),
y 1941 p. nig gyac pyroi cBiToBoi BiliHu 10 CBepyIoBChKa (IIOBEpHEHHS Y TpaBHi 1944 p.).

3 MOMEHTY CTBOpEHHS Ji0 cepeaunu 20 cToNiTTs ACTpOHOMIYHA oOcepBaTopis 3aiimanach
BU3HAYECHHSM II0JIOKEHb HEOECHUX TiJI, BEJIUCh PO3paXyHKH OpOIT HEOECHHX TiJ, CIIOCTEPEKEHb
ACTPOHOMIYHHX SIBUII — KOMET, COHSYHMX 3aTeMHEHb, MallUX T COHSYHOI CHCTEMH Ta iH.
BaxxnuBoro ninsHkor Oyna HaBuajgbHa poOOTa — MpaliBHUKH 0OCEpBaTOpii YMTaNIM 3araibHi Ta
cremiagbHi KypcHM 3 acTpOHOMII Ta MaTeMaTHKH, HPOBOIWIM HPAKTHYHI 3aHATTSA, TOTYBajH
MiAPYIHUKY Ta iH.

VY 1939 p. oupexrtopom oOcepsartopii i 3aBigyBaueM Kadeapu acTpoHOMii Oyno oOpaHo
Bceexcpsrcbkoro C.K. 3a KOpOoTKME 4ac BiH BXKMBa€ CHEPridiHUX 3aXOMdIB IIOJO0 OHOBJICHHS
HAyKOBOro OOJaJHaHHS 1 3MIIHEHHS KaJpOBOro CKJajay IMpalliBHUKIB oOcepBaropii. 3a ioro
3anpoueHHssM Oynu 3apaxoBaHi Ha poboTy mpod. SxoBkiH A.O., boropoacekuii O.®. Ta rpyna
BUITYCKHUKIB CBepioBcbkoro i KHiBChKOro yHiBepCHTETIB. 3a aKTHBHOI ydacTi mpod.
Bcexcasitcbkoro C.K. yTBOpIOIOTBCS HOBI HAYKOBI HAPSMHU, HA OCHOBI SIKHX 3 4aCOM (POPMYETHCS
HayKoBa ImKoyia KHiBChbKOTO YHIBEPCUTETY 3 aCTPOHOMII.
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CroromHi AcTpoHOMIUHa 0OcepBaTopis BeAe poOOTH B AEKUTHKOX MPIOPUTETHUX HaIpsMax
Cy4YacCHOI aCTPOHOMIi: PENIATUBICTChKA acTpOdi3nuKa Ta KOCMOJIOTIs, 3aII04aTKOBaHUi boropocekum
0.0.; dizuka CoHIA Ta COHSIIHO-3€MHI 3B’SI3KH, SKUH PO3BUBABCS ITiJ BILTHBOM BCEXCBATCHKOTO
C.K. i yuacri sickpaBoi ocobuctocti SlkoBkiHa M.A., CTOpiYYS SKOTO BiJI3HAYAETHCS Y I[LOMY POIIi;
aCTpOMETpisi Ta Maji Tijla COHSYHOI CHCTEMH, IO € TPaTuIliiiHuM ais oOcepBaTopii i mocsr
3HagyHOTO pPO3BUTKY 3a Bcexcmstcpkoro C.K. Okpemo cmin Big3HAYATH TOYATOK JOCIIIKEHBb
HAaBKOJIO3EMHOTO KOCMIYHOro mpocTopy B KuiBcbkoMmy yHiBepcuTeTi MTiX KEpiBHULTBOM
Bceexcrarceroro C.K. B pamkax HaykoBuX nporpam MikaapogHoro reodizmaHoro poky (1957 p.).

Aerosol remote sensing in the terrestrial atmosphere

Ya. Yatskiv?, O. Degtyaryov?, G. Milinevsky?, I. Syniavskyit, M. Mishchenko?, V. Rozenbush?,
Yu. lvanov?, A. Bovchaliuk!, M. Sosonkin?, E. Udodov?, V. Bovchaliuk?, and V. Danylevsky?®

!Main Astronomical Observatory, NAS of Ukraine
2yangel Yuzhnoye State Design Office of SSA of Ukraine
3Taras Shevchenko National University of Kyiv
“NASA Goddard Institute for Space Studies

Aerosol climatic effects and, especially, of their anthropogenic components are still not well
known. This makes it difficult to provide accurate climate change modelling and formulate
scientifically justified social and economic programs. Aerosol climate impacts are comparable to
those of the greenhouse gases. However, this influence is more difficult to measure, especially with
respect to aerosol microphysical properties. Currently, several satellite missions are studying aerosol
distribution in the terrestrial atmosphere, such as MISR/Terra, OMI/Aura, AVHHR,
MODIS/Terra/Aqua, CALIOP/CALIPSO. To improve the quality of data and climate models as well
as to reduce aerosol climate forcing uncertainties, several new missions are planned. The NASA’s
Aerosol Cloud Ecosystems (ACE) mission is planned to reduce the uncertainty regarding climate
forcing in aerosol—cloud interactions and ocean ecosystem carbon dioxide uptake. The ACE mission
is expected to be launched in 2024, preceded by the Pre-ACE mission in 2019 or later. After
successful nine years of operation of the POLDER/PARASOL aerosol space mission of the CNES,
an advanced aerosol polarimeter in the framework of the project 3MI/EPS-SG is planned for launch
in 2020 or later. Two more instruments/missions are planned: ACE mission and the SPEX
instrument designed in NWO-SRON Netherlands Institute for Space Research.

We report the development of Ukrainian space project "Aerosol-UA" which has the main
objectives: to monitor the spatial distribution of terrestrial tropospheric and stratospheric aerosols
key parameters; to provide a comprehensive observational database enabling accurate quantitative
estimates of the aerosol contribution to the energy budget of the climate system; to quantify the
contribution of anthropogenic aerosols to climate connected and ecological processes. The aerosol
remote sensing concept of the project is based on precise orbital measurements of the intensity and
polarization of sunlight scattered by the atmosphere and the surface by scanning polarimeter
accompanied by wide angle panoramic multispectral camera.

The preparations have already been made for the development of the instrumentation complex for
the "Aerosol-UA™ project, in particular, of the polarimeter (ScanPol) that designed for remote-
sensing studies of the global distribution of aerosol properties and clouds in the terrestrial
atmosphere by means of polarimetric and spectral measurements of the scattered sunlight. VVarious
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components of the polarimeter ScanPol have been prototyped, including the optomechanical and
electronics assemblies and the scanning mirror controller. The conceptual design of the algorithm for
the retrieval of aerosol parameters over water and land surfaces and clouds has been developed.
Methods for the validation of satellite data using a mobile sunphotometer station as well as for the
calibration of aerosol polarimetry have been further refined. A multi-functional high-precision
polarimeter and camera should make visible contribution to the study of natural and man-made
aerosols and their climatic effects.

Acknowledgements. The work was supported by the Special Complex Program for Space
Research 2012-2016 of the National Academy of Sciences of Ukraine (NASU), by the project PICS
2013-2015 of Centre national de la recherche scientifique France and the NASU, and project
11BF051-01-12 of Taras Shevchenko National University of Kyiv.

IMpupona xocmiuHux npomeHiB Ta TemHoi Matepii B enoxy CTA (Cherenkov Telescope
Array — MacuB 4epeHKOBCHLKHX TeJIeCKOIIiB)

B.I. T'natuk!

1AcTpoHomiuna obcepBaropisi KuiBchbkoro HarioHaapHOTO yHiBepcuTeTy iMeHi Tapaca IlleBuenk
y y

JBi cydacHi mpoOmemu acTpodi3uku - MpUpOJa KOCMIYHHUX MPOMEHIB Ta NPHUpPOJA TEMHOI
Mmarepii - MOXKYTh OyTH BHpIlIEHI TUIBKH PO3IIMPEHHSM MOKJIHMBOCTEH MPUCKOPIOBAdiB Ta
BCEXBUJIBOBUX ACTPOHOMIYHMX AeTeKkTopiB. OIHUM i3 HaHNEPCHEKTUBHIMIUX MPOEKTIB B LHOMY
HampsMKy € 1mo0yaoBa MacHBY YepeHKOBChKHX TeneckomiB (mpoekt Cherenkov Telescope Array
(CTA)) i BHBYEHHS acCTPOHOMIYHHMX OO’€KTIB B HE3BiJaHOMY [JOCi Jiama3oHi rama-
BurnipoMmiHtoBaHHs 10 100 TeB. I xocmiuHi mpoMeHi BHCOKHMX eHepriii (BHACHiZOK MpPOTOH-
NPOTOHHMX 3ITKHEHb) 1 YAaCTMHKA TEMHOI Marepii (BHACHiIOK aHIirummii 4u  po3majy)
nposIBISATUMYThCS B TeBHOMY rama-nianasoHi, 1o AacTb 3MOTY MPOSICHUTH iX npupony. B momosini
MPUBOATHCS HOBI PE3yJIbTaTU JIOCHI/DKCHHS IOTCHIIMHUX JPKEpPesl KOCMIYHHMX IPOMEHIB Ta
MOJKJIMBOTO BKJIaJly pO3MagHOI TeMHOI MaTepii B croctepexxyBanuii Hammumok 10-300 I'eBaux
MO3UTPOHIB, AHANI3YIOTHCS OOMEKEHHS Ha XapaKTePHUCTUKU TEMHOI Marepii, 110 BUILIMBAIOTH i3
cnoctepexerb rama-hoHy. OOroBOpIOIOTHCS HOBI MEPCIEKTUBH YKPaiHChKUX BUYCHHMX BHACIIIOK
npuenHanasa Ykpainu 1o CTA-konaboparii.
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C. K. BeexcBATChbKHII — BUAATHUH YKPATHCHKUI ACTPOHOM: KUTTS TAa HAYKOBA
AKTHUBHICTH

K.I. Yypromos

ActporoMiuHa obcepBaropis KuiBcrkoro HamioHansHOTO yHiBepcuTeTy iMeHi Tapaca llleBuenka

Cepriit KocrsatinaoBrna BeexcpsaTcpkuiit HaponuBes 20 depBHs 1905 poxy B Mocksi. ¥V 1922
potii #oro 3apaxyBanu 10 MOCKOBCHKOTO YHIBEpCUTETY Ha pamgiodizuunnii ¢pakynsTeT B 1924 pomi
foro OyJ0 3apaxOBaHO Ha IOCaJy HAyKOBOrO CHiBpoOiTHHKA Jlep:kaBHOTO acTpodi3HyHOro
incruryty (auHi ['AII), ne mparroBas 10 1935 poxky.

[lepima foro HaykoBa mparid 3 JOCHIHKCHHS CIIEKTpY kKomeTu EHke omyOnikoBana B 1923 porri.
3 1927 poxky 3a cymicHuirtBoM 3 pobotoro B 'Allll untaB Kypcu 3 BUIOI MaTeMaTHKH B [HCTUTYTI
Crani Ta Jlicorexniunomy iHCcTUTYTI MicTa MockBu. B 1930 pomi 3axMCTHB KaHAHJATCHKY
JHcepTalilo, TMPHUCBSIYCHY MUTAHHSAM €BOJIIOLIT Ta MOXOMKeHHs komeT. B 1935 p. C.K.
BceexcBsaTcrkoMy OyIio IPUCBOEHO BUYEHHWH CTYMiHB JOKTOpa (hi3MKO-MaTeMaTHYHHX HayK. 3 1935
poky 1o 1939 pp. Cepriii KOCTSHTHHOBHY MpaIIOE CIIOYaTKy HAYKOBUM CIIBPOOITHHKOM, a MOTIM
3acTynmHUKOM aupekTopa [lynkoBckkoi actporomiunoi oocepBatopii AH CPCP.

VY 1939 p. C.K. BeexcBsaTcbkuii npui3auTe Ha podoty 1o Kuepa, je )KuB i mMpaIfoBaB 10 KiHIISA
cBOro WTTS. TyT BiH cTae 3aBimyBaueMm Kadeaporo acTpOHOMii, a TakKoX JHPEKTOPOM
ActponomiuHoi 06cepBaTopii KuiBchbkoro yHiBepcUuTeTy.

Y poku BiiiHm BcexcBsaTchkuii mnpuiimMae akTuBHY y4acTh B poOori CiyxO6m CoHus B
CeepioBChbKy Ha 0a3i TphOX eBakyioBaHMX Tynu actpoHomiynmx ycranoB (IAILL, KAO,
I3MIPAH), 3a6e3neuytoun BiiCbKOBI MOTPEOU JOBrOTPUBAIUMHU i KOPOTKOTPUBAIMMH MPOTHO3AMH
COHSTYHOT aKTUBHOCTI.

OcHoBHiI pobotu crocyroTbesi (isukn komeT, COHISI Ta COHSYHOI AKTUBHOCTI, MpoOiieM
KOCMOTOHIi. BiH po3poOMB HU3KYy HOBUX IHMTaHb MEXaHIYHOI Teopii KOMET, JOBIiB IIBUAKY
JIe3HTErpalifo KOPOTKONEPIOAMYHHX KOMET, 0arato 4acy Ta eHeprii MPHUCBATHB CIOCTEPEKEHHIM
KOMeT, Manux IuiaHer, HOmiTepa, MONSPHUX CANHB, COHSYHOI KOPOHI MiJ 4ac MOBHUX COHSYHHX
3aTeMHEHb, OyB 1HIIIATOPOM YHIKaJbHOTO EKCIIEPUMEHTY 3 BHBYCHHS JMHAMIKA KOPOHHU 32
JIOMIOMOT010 0a3MCHUX CIIOCTEPEKEHb Mijl yac 3aTeMHeHHs 1936 p.

Ha ocHOBi BUBUEHHSI COHSIYHOI KOPOHH 3@ CIIOCTEPEKEHHSIMH IiJ] 4ac 3aTeMHEHb BCTAHOBUB
JKOPCTKE O0epTaHHs KOPOHW, a TaKOX ICHYBaHHS MPOTSDKHUX KOPOHAJNBHUX TIOTOKIB, SIKI
BUKJIMKAIOTh MarHiTHi Oypi Ta 30ypeHHs B ioHocdepi 3emmi. Inei C.K. Bcexcsitcbkoro 0Oyio
MOKJIaJICHO B OCHOBY po3pobiieHoi kadeaporo actponomii KJIY  pasom i3 #oro y4HIMH
[HonomaproBum €.A, HikonbebkuM I'. M. Ta iH. B 1953 — 1957 pp. Teopii tuHaMi4HOT KOPOHH, IO
OyJo mepeABICHUKOM BiAKPUTTS COHSIYHOTO BiTpy. B HU3Li pobiT BiH pO3BHBAB i/1€I0 MPO BILJIUB
IUIAHET Ha COHAYHY aKTUBHICTb.

B 1960 — 1961 pp. C.K. BcexcBsaTcbkuii BUSBHB O3HAKM iCHyBaHHA Kijblg y HOmitepa (3a
CITOCTEPEIKEHHSIMH PIIKICHOTO sIBHINA — CKBaTOpialibHOI cMyrm Ha lOmitepi, ska Oyima HUM
IHTEepIpeTOBaHa K TiHB Bif KiabIyl FOmiTepa) 1 mepenbadynB iCHYBaHHS KiJICIb V IHIIUX TJIAHET-
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riraaTiB. BigkputTs ki Ypany (1978 p.), cmabkoro kimbIls (sIk odikyBanock) y FOmitepa (1979
p., «Bosmkep-1 i 2»), MOryTHBOTO ByJKaHi3My Ha cynyTHHKy FOmitepa lo aMeprukaHCHKUMH
JTOCJTI THUKAMH CTAaJIO ITATBEPHKCHHAM IUX MTepen0adcHb.

VY 1978 p. 3a poboTu 1o gocmimkeHHIo (iznyanux xapakrepuctuk komet C.K. BeexcBsiTcbkomy
npucsoeHo npemiro AH CPCP im. @.A. Bpenuxina.

Barato cunm Ta yBarm mpodecop C.K. BcexcBarcpkuii mpuAiISB BHXOBAHHIO Ta ITiTOTOBII
MoJoaux actpoHomiB. OpranizoBana 1939 poky Ta kepoBana HUM Kadeapa actpoHomii KuiBcbkoro
yHiBepcuTeTy miarorysana 6ins 400 cnermialmicTiB, 6araTo 3 SKAX CTalld BUSHAYHUMH PAASTHCHKIMH
acTpoHOMaMU Ta reodizukamu. Bin unTaB GaratouncenbHi KypcH Ta CIELKYpPCH 3 Pi3HUX PO3MLTIB
acTpOHOMii, KepyBaB KYpCOBUMH Ta JAUIUIOMHAMH MPOEKTaMH, & TaKOK OaraThbMma acmipaHTamu. 3
HUX 3axUCTHIM KaHmuaarchki muceptamii: B.II. KonommpoBa, B.I. Uepemumuenko, A.T.
HecmsnoBuy, B.I. IBanuyk, A.A. Jlemenko, I1.P. Pomanuyk, I.JI. 3ocumoruu, I".A. Py6o, O.C.
ITonos, C.I. Mycarenko Ta iH. [loktopamm ¢i3.-mar. Hayk cramm . M. Hikomnbcekmii, E.A.
ITonomapros, M.I. [I3t00enko, JI.M. lllyneman, JI.A. Auapienko, K.I. Uyptomos, JI. M. binoyc,
A.C. T'ynies., J.M.Kypouka, B.M.Ipuenko Ta iHmi. Cepriii KOCTSHTUHOBWY omy0JiKyBaB Oins 370
HAyKOBHUX cTaTeil, 3 migpydnuku (B cmiBaBTOpcTBi), 10 MoHOrpadiii Ta KHHWT (YacTHHA 3 HHX
nepeBe/icHa iHO3eMHUMH MOBamH), Oibie 400 HaAyKOBO-TIOMYJISIPHUAX Ta MyONIUCTUYHUX CTaTeH,
Opomryp i kaur. by romoBHUM pemakTopoM «KomerHoro mupkymsapy» (mounHatouw 3 1953 p. mo
1982 p. (6yno Bumano 334 momepu KII), BiAMOBiJAIEHUM PENAKTOPOM MiXKBIJOMYOTO HAYKOBOTO
30ipHuKa «[Ipodaemu kocMiuHOT Gizuku» (10 1982 p.)

Cepriit KoctssaTnHOBMY BeexcBATCHKMI HaropopkeHU opAeHoM JIeHiHa, TppoMa MeAaIsiIMH Ta
nBoMa modecHumu [pamoramm Ilpesunii BepxoBmoi Pamu YPCP. By oOpanuii [lodecHum
noktopoM JleOpeuencekoro yuiBepcurety iM. JI. Kormryra (YropiiuHa), HaropoJpKeHwid JBOMA
nouecHumu ['pamoramu Pagm «laTepkocmoc» npu AH CPCP, memammo Ta gummomom im. FO.O.
larapina ®eneparii kocmonastuku CPCP.

Ha uectp Cepris KoctantnHoBuuya BeexcBsTcbkoro Ha3BaHo onHY 3 Manux miaHeT CoHAYHOT
cucremu — acrepoin Ne 2721, Bigkputuit M.C. UepHux.

3a Bumatuuii BHecok B actpoHomiro FOHECKO oromocuno 2005 pik - Poxom actpoHoma
Bcexcaarcekoro.
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ML.A. SIK0BKiH — TAJTAHOBUTHUIl BUeHHd, BUMTENb i HACTABHUK (10 100-pivusi 3 qHsA
HAPO/KeHHS)

B.I'.Jlo3nubKni

ActpoHoMiuHa oOcepBaTopis KUIBCHKOro HalliOHAILHOTO YHIBEPCUTETY
imeni Tapaca llleBuenka
e-mail: lozitsky@observ.univ.kiev.ua

Mukona AsenipoBud SkoBkin (1915-1993) — onguH 3 3aCHOBHHKIB CIEKTPaIbHUX
nmocmimkens CoHIl B AcTpoHOMIUHIHM o0cepBaropii KuiBcbkoro yHiBepcureTy. PosmouaB po6oTy B
O6cepBatopii y 1944 p, micns npuizny i3 CBepanoBcbka. Kangunmatceky amcepraniro «O teopun
COJIHEYHOM KOpOHBD» 3axucTuB y 1953 p. V 1952-1954 pp. cmineHo 3 M.B.Cremenkom i
[1.M.IlonynanoM CTBOPHB TOPU3OHTANBHUI COHSYHHUN TeJIECKON 3 AU(PaKIifHUM crieKTporpadom
JUISL CTIEKTPaJIbHUX JociikeHb Conils. Mukosia ABEHIpOBUY OYyB HEMEPECIYHOI OCOOHUCTICTIO,
SKOTO KOPOTKO MOKHA OXapaKTepH3yBaTH TaK: TaJaHOBUTUH BUEHW, BYMTENb 1 HACTaBHHK,
CMIJIMBUI y HAayKOBOMY TIIOIIYKY 1 BOJHOYAC CKPOMHMI B CTOCYHKax 3 KOJIEraMH, CHIIbHUH
CIIEKTPOCKOTIICT CBITOBOTO PiBHS i BOJHOYAC — MO3UTHBHO-XapH3MaTHIHA 0C00a, J0 SKOI TATHYIUCS
y4Hi 1 SKOTO TOBaXkau Koneru. Bin OyB kepiBHHKOM 11 KaHAMAAaTCHKUX TucepTaniil. B uuci ioro
yuHiB Taki Bigomi BueHi, sik Koctuk P.I., [laBnenko f.B. Paxy0Ooscekuii A.C., Iloaynan [1.M.,
Kypouka JI.M., 3emanex E.H., 3empauna M.IO., Kypouka €.B., Pymaukosa K.I'., Uyntem II.,
JIxakBaxaB C., Exram6OepuieB LLI. ByB akTHBHUM y4acHUKOM KiJIbKOX €KCIEOHILIN 3 CIIOCTEPEKEHb
COHSYHMX 3areMHeHb. llim kepiBHMIITBOM M.A.flkOBKiHa Ta 3a HOro Oe3mOcepeaHBOi ydacTi
po3pobneHa Teopis CBITIHHS NPOTYOEpaHIB 1 BCTAaHOBIEHO, IO JOMIHYIOYa POJIb HAICKHUTH
KBa31pE30HAHCHOMY PO3CISIHHIO COHSYHOI paniamii; TibKM HaMsACKpaBilli MpoTyOepaHLi B JiHIsAX
La, H I K Call cBiTsaTbest 32 paxyHOK elNeKTpOHHHX ynapiB. Ha ocHOBI po3B’si3Ky piBHSHB audy3il
JUIsE  0araTopiBHEBMX AaTOMIB BOJHIO, TeJiI0 1 MeTaliB poO3paxyBaB TeopeTudHi mpodini
CHEKTPABHUX JIHIH, sIKi JOOpE Y3rOJKYIOTHCS 3 CIIOCTEPEKHUMH YIS PI3HUX aKTHBHUX COHSYHUX
YTBOPCHb. 3alpOlOHYBaB HETEIIOBUM MeEXaHi3M 10HI3amii Ta 30yKeHHsS aToMIB I i€l
BUCOKOIIIBUIKICHUX TIOTOKIB PEUOBMHH B SICKPaBUX pEHTTeHIBCbKHX Toukax Ha Conmi. Yien

MixnaponHoro ActpoHoMiunoro Coro3y, aBTop 01u3bk0 60 HayKOBUX CTaTeil.
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Time delay of critical images of a point source near the gravitational lens fold-caustic

A.N. Alexandrov, V.l. Zhdanov

Astronomical Observatory, Taras Shevchenko National University of Kyiv, Ukraine

Within the framework of the analytical theory of the gravitational lensing we derive asymptotic
formula for the time delay of critical images of a point source, which is situated near a fold-caustic.
We found corrections of the first and second order in powers of a parameter, which describes
closeness of the point source to the caustic. Our formula modifies earlier result by Congdon, Keeton
& Nordgren (MNRAS, 2008) obtained in zero-order approximation. We have proved the hypothesis
put forward by these authors that the first-order correction to the relative time delay of two critical
images is identically zero. The contribution of the corrections is illustrated in model examples by
comparison with exact expression.

Fermi LAT observations and nature of gamma-ray radiation from the Tycho
supernova remnant

V.V. Beshley?, O.L. Petruk?!, T.V. Kuzyo?

Pidstryhach Institute for Applied Problems of Mechanics and Mathematics of NAS of Ukraine, 2Lviv
National Ivan Franko University; Lviv, Ukraine
beshley.vasyl@gmail.com

The launch of the Fermi Gamma-ray Space Telescope in 2008 opened a new window for
investigation of cosmic rays. Since 2008, there is a number of supernova remnants observed with
the Fermi Space Telescope. The observational data from this telescope on Tycho supernova remnant
are analysed to obtain the gamma-ray spectrum of the source in the energy range from 200 MeV to
100 GeV. The data together with observations in other ranges (radio, X-rays, very high-energy
gamma-rays) is used to derive contributions from electrons and protons in gamma-ray radiation
from the Tycho supernova remnant.
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The temporal changes of UHECR spectra of transient sources in the Local Universe

Yu.l. Fedorov?, R.B. Gnatyk?, B.l. Hnatyk?, Yu.l. Kolesnyk?, B.A. Shakhov?, V.I. Zhdanov?

!Main Astronomical Observatory, NAS of Ukraine, 2 Astronomical Observatory of Taras Shevchenko
National University of Kyiv; Kyiv, Ukraine
fedorov@mao.kiev.ua

Recent results of the AUGER and Telescope Array detectors on the energy spectrum and
anisotropy of the ultra high energy cosmic ray (UHECR) flux with E>10% eV can be explained in
the frame of the transient UHECR sources at relatively close distances from the Earth (< 100 Mpc),
i.e., in the Local Universe. Propagation of UHECR in the intergalactic and Galactic interstellar
medium results in energy losses of UHECR and their deflection in the magnetic fields. For UHECR
with E>10% eV the considerable deflection in the extragalactic magnetic field is expected only by
the crossing of elements of the large scale structure with enhanced density and magnetic field —
filaments, sheets, clusters of galaxies. Mean distance between these scattering centers (5-10 Mpc)
determines the mean free part of UHECR in the intergalactic medium. For UHECR with highest
energies E>10% eV each CR undergoes only a few (if any) scatterings. On the basis of obtained
analytical solution of transport equation for this case the temporal changes of energy spectrum and
anisotropy are investigated. The expected time-dependent spectra of UHECR from potential
transient sources in Local Universe are estimated.
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Dynamics of solar cosmic ray energetic spectrum on January 20, 2005

Yu.l. Fedorov, B.A. Shakhov, Yu.L. Kolesnyk

Main Astronomical Observatory, NAS of Ukraine; Kyiv, Ukraine
fedorov@mao.kiev.ua

The propagation in the interplanetary space of cosmic rays accelerated during solar flare on
January 20, 2005 is investigated on the basis of kinetic equation. The instantaneous and prolonged
particle injection in the interplanetary medium is considered. On the base of analytical kinetic
equation solution it was shown that under instantaneous injection of accelerated particles impulsive
increase of cosmic ray intensity occurs in the beginning of ground level enhancement, which is due
to unscattered particles. In the case of prolonged particle injection the cosmic ray density increases
gradually and the temporal injection profile affects sufficiently on the cosmic ray intensity
enhancement. The evolution of solar cosmic ray energetic distribution was analyzed and it was
shown that under simultaneous injection of particles with various energy values their spectrum has a
sharp break in the low rigidity region. The maximum of solar cosmic ray spectrum and their low
energy limit shift with time to smaller values of the particle rigidity and thus cosmic ray energetic
spectrum becomes gradually softer.
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Gravitational microlensing as a probe for dark matter clumps
E. Fedoroval?, V.M. Sliusar?, V.I. Zhdanov?, A.N. Alexandrov!, A. Del Popolo?, J. Surdej?

LAstronomical Observatory of Taras Shevchenko National University of Kyiv, Ukraine,
’Institute of Astrophysics and Geophysics of Liége University, Belgium,
3Astrophysical Observatory of Catania University, Italy

We discuss gravitational microlensing effects as a source of important information to possibly
characterize the substructure type of dark matter (DM). In case of cold DM, such extended
substructures can play the role of microlenses both in the Galaxy and in extragalactic gravitational
lens systems (GLSs). We compare the effects due to microlensing by ordinary point mass
(Schwarzschild) microlenses and due to such extended clumps. First we study isolated systems and
events typical for Galactic microlensing. We propose a simple model for one type of extended mass
microlens, which is analyzed in detail. We build the resulting micro-amplification curves for
various parameters of the clump moving with respect to the source. Microlenses formed by the
superposition of point masses and extended clumps are considered as well. We estimate the
differences between the light curves due to high amplification events (HAE) for clump models and
those derived for Schwarzschild lens models. The results show that it may be difficult to
differentiate between these models for a number of clump parameters on the sole basis of the
observed light curves. However, some region of the clump parameters can be restricted by
considering the HAE light curves at the present level of photometric accuracy. Then we proceed
with estimating the statistical properties of amplification curves for the case of extragalactic GLSs.
We generate an ensemble of amplification curves for a system composed of a collection of many
extended and point-mass microlenses. The autocorrelation functions (ACFs) of the amplification
curves have been derived for different contributions of the extended clumps.

19



ASTRONOMY AND SPACE PHYSICS AT KYIV UNIVERSITY

On the final stage for gravitational collapse of massless scalar field.

V.D. Gladush, D.V. Mironin

Dnepropetrovsk National University, Department of theoretical physics,
Dnepropetrovsk, Ukraine
vgladush@gmail.com

It is known that for some spherically symmetric initial conditions a scalar field in general relativity
experience gravitational collapse (Choptuik, 1989). As a result, arise black hole (BH). According
Bekenstein a BH has not "hair", therefore the scalar field is completely under the horizon, inside a
BH. Thus, the study of the final stage for the gravitational collapse is reduced to the construction of
a solution of Einstein equations describing the evolution of a scalar field inside the BH, and the
analysis its behavior. The aim of this work was to find the evolution of the homogeneous scalar field
inside a BH. We construct Lagrangian for the scalar and gravitational fields in spherically symmetric
case when the metric coefficients and scalar field depend only on the time. From the point of view of
classical mechanics, the metric coefficients and a scalar field in the resultant Lagrangian play the
role of generalized coordinates (the minisuperspace coordinates). For the solution of the considered
problem, it is convenient to use the methods of theoretical mechanics. Since the metric admits an
arbitrary time transformation, the corresponding field variable (goo) enters the Lagrangian without
time derivative. It is not dynamic variable, and is included in the Lagrangian as a Lagrange
multiplier. A variation this variable gives us the constraint. Since the Hamiltonian is proportional to
the constraint, it is zero. The corresponding Hamilton-Jacobi equation can be easily integrated after
using a suitable gauge condition. Hence, we find the relation between the scalar field and the metric
functions. To restore the time dependence of dynamic variables we use equation

af‘,’aq = asfaq that ultimately allows you to find the solution of the problem. Thus, we find the

evolution of the homogeneous scalar field inside the BH, which describes the final stage for the
gravitational collapse of some scalar field with suitable initial data.
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New line in X-ray spectra of cosmic objects at ~3.5 keV — current status and
perspectives

D.A. lakubovskyi

Bogolyubov Institute for Theoretical Physics, NAS of Ukraine, Kyiv, Ukraine
yakubovskiy@bitp.kiev.ua

We identify a weak line at E~3.5 keV in X-ray spectra of the Andromeda galaxy and the Perseus
galaxy cluster — two dark matter-dominated objects, for which there exist deep exposures with the
XMM-Newton X-ray observatory. Such a line was not previously known to be present in the spectra
of galaxies or galaxy clusters. Although the line is weak; it has a clear tendency to become stronger
towards the centers of the objects; it is stronger for the Perseus cluster than for the Andromeda
galaxy and is absent in the spectrum of a very deep "blank sky" dataset. Although for individual
objects it is hard to exclude the possibility that the feature is due to an instrumental effect or an
atomic line of anomalous brightness, it is consistent with the behavior of a line originating from the
decay of dark matter particles. Future detections or non-detections of this line in multiple
astrophysical targets may help to reveal its nature.
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Companions around the nearest luminous galaxies: segregation and selection effects
I.D. Karachentsev?, Yu.N. Kudrya?

! Special Astrophysical Observatory, Russian Academy of Sciences, Russia;
2 Astronomical observatory, Taras Shevchenko National University of Kyiv, Ukraine
yukudrya@ukr.net

Using the “Updated Nearby Galaxy Catalog”, we consider different properties of companion
galaxies around luminous hosts in the Local Volume. The data on stellar masses, linear diameters,
surface brightnesses, HI-richness, specific star formation rates (SSFR), and morphological types are
discussed for members of the nearest groups, including the Milky Way and M 31 groups, as a
function of their separation from the hosts. Companion galaxies in groups tend to have lower stellar
masses, smaller linear diameters and fainter mean surface brightnesses as the distance to their host
decreases. The hydrogen-to-stellar mass ratio of the companions increases with their linear projected
separation from the dominant luminous galaxy. This tendency is more expressed around the bulge-
dominated hosts. While linear separation of the companions decreases, their mean sSFR becomes
lower, accompanied with the increasing sSFR scatter. Typical linear projected separation of dSphs
around the bulge-dominated hosts, 350 kpc, is substantially larger than that around the disk-
dominated ones, 130 kpc. This difference probably indicates the presence of larger hot/warm gas
haloes around the early-type host galaxies. The mean fraction of dSph (quenched) companions in 11
the nearest groups as a function of their projected separation R, can be expressed as f(Rp) = 0.55 —
0.69 x Rp. The fraction of dSphs around the Milky Way and M 31 looks much higher than in other
nearby groups because the quenching efficiency dramatically increases towards the ultra-low mass
companions. We emphasize that the observed properties of the Local Group are not typical for other
groups in the Local Volume due to the role of selection effects caused by our location inside the
Local Group.
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Nucleosynthesis at supernovae magnetorotational explosion

V.N. Kondratyev!, Yu.V. Korovina?

Taras Shevchenko National University of Kyiv, Ukraine,
2 Moscow Institute of Open Education, Russia
vkondrat@univ.kiev.ua

Nuclear densities exceeding normal values arise at core-collapse supernovae (SNe) events and
can be achieved in heavy ion collisions. Accompanying strong magnetization is considered as
noticeable pressure component for an explosion. Nuclides produced in such processes contain
information on matter structure and explosion mechanisms. In this contribution we analyze
possibilities for radionuclides to probe the internal regions of respective sites (cf. [V.N. Kondratyev,.
Phys.At.Nucl. 75. 1442 (2012).; EPJ A 50, 7 (2014)] and refs.therein): SNe, Transmutation
Facilities (e.g., Accelerator-Driven System - ADS). Magnetic modification of nuclear structure is
shown to shift the nuclear magic number in the iron region towards smaller mass numbers
approaching titanium. Respectively, maximum of nucleosynthesis products is modified with an
enhancement of titanium yield. The results are corroborated with an excess of “Ti revealed from the
INTEGRAL mission data for yang supernova remnants at a field strength ranging up to ten teratesla.

Magneto-hydrodynamic Simulations of Post-Adiabatic Supernova Remnants

T.V. Kuzyo?, O.L. Petruk?, V.V. Beshley?

Lviv National Ivan Franko University, Lviv, Ukraine; 2Institute for Applied Problems of Mechanics
and Mathematics, Lviv, Ukraine
kuzyo.taras@gmail.com

The evolution of the adiabatic supernova remnants (SNR) is well described by the Sedov
analytical solutions for the strong point explosion. The shock decelerates with time and the
adiabatic conditions become no longer valid because of the radiative losses of energy. The losses
become significant when the post-shock temperature drops below the level of 1 million Kelvins.
The energy losses strongly affect the flow parameters, namely the temperature and pressure
decrease behind the shock that causes the thick and thin shell formation. As a result, SNR enters the
radiative stage of its evolution, which can also be described analytically. The time of the transition
from the adiabatic to the radiative stage is not small as it is commonly considered in SNR models
but is compatible with the duration of the adiabatic stage itself.

The magnetic field doesn't affect the flow dynamics on the adiabatic stage because plasma
thermal energy density in SNRs is typically much larger than the magnetic energy density. The
increase of the post-shock density due to the radiative losses also causes the increase of the
magnetic field energy behind the shock. Thus, it becomes the significant factor in SNR dynamics.
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From the mathematical point of view, the problem is described by the system of classical
magneto- hydrodynamic (MHD) equations with radiative cooling term. The system is closed by the
equation of state for the ideal gas.

We have used MHD code PLUTO in order to solve the system numerically. The numerical
integration is performed using the finite volumes approach where the cell averaged values evolve in
time. This approach allows one to solve MHD equations in integral form, so the numerical
algorithms can correctly represent hydrodynamical flows with strong gradients and discontinuities
that are present in our problem.

We have obtained results for different values of magnetic field and different field orientations
(parallel and perpendicular to the shock normal). As expected, the parallel magnetic field doesn't
affect hydrodynamical parameters while the presence of the perpendicular field leads to the
significant decrease of the gas compression factor that becomes more apparent for higher magnetic
field values.

Dynamics of dark energy in the halo model of structure formation

B. Novosyadlyj, M. Tsizh and Yu. Kulinich

Ivan Franko National University of Lviv, Ukraine
bnovos@gmail.com

We analyze the evolution of scalar field dark energy in the spherical halos of dark matter at the
late stages of formation of gravitationally bound systems in the expanding Universe. The dynamics
of quintessential dark energy at the center of dark matter halo strongly depends on the value of
effective sound speed c¢s (in units of speed of light). If c~1 (classical scalar field) then the dark
energy in the gravitationally bound systems is only slightly perturbed and its density is practically
the same as in cosmological background. The dark energy with small value of effective sound speed
(cs<0.1), contrary, is important dynamical component of halo at all stages of their evolution: linear,
non-linear, turnaround, collapse, virialization and later up to current epoch. These properties of dark
energy can be used for constraining of the value of effective sound speed cs by comparison of
theoretical predictions with observational data related with the large scale gravitationally bound
systems.
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Mathematical frameworks to describe dynamical aspects of the expanding Universe
Yu. A. Opanasiuk

National University “Kyiv-Mohyla Academy”, Kyiv, Ukraine
yuriy.opanasiuk@gmail.com

We consider the principles of construction of the most deft mathematical frameworks
to describe the dynamical aspects of the expanding Universe. Although high-precision
measurements of the expansion of the Universe are still required to understand how the
expansion rate changes over time, nevertheless we have got direct signals(e.g. So-called
late-time Integrated Sachs-Wolfe effect) of dark energy in a flat universe. The nature of this
dark energy as well as of dark matter is a matter of speculation on what they are: real
entities just 'epicycles’. We do not see that we have enough knowledge to engage in any
arguments on this subject. If this is so, and we think it certainly is, then it is necessary to
construct some the most universal and deft model-independent mathematical formalism to
describe high-precision measurements.

Started form basic concepts of Poincare-invariant method of description of the
relativistic action-at-a-distance interaction a short outline of some aspects of Sidharth
conception of Instantaneous action-at-a-distance in a holistic Universe is given. Then we
continue the earlier proposed phenomenological description of relativistic gravity this time
based on the Fokker-Type action principles. A new look on the “well-known 'non-
interaction' theorem™ is discussed. More realistic models of the extended physical system
instead of relativistically unapplied ones are proposed and discussed. After a short outline of
the different Fokker-Type actions a new approach to the description of the relativistic
gravity at high velocity limit is proposed. This leads to a synthesis and justification of the
Dirac and Feynmann-Wheeler approaches clarifying the conceptual problems in the process.
Connections of these approaches with those of both single-time methods in relativistic field-
theoretical descriptions are discussed.
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The classification parameters of rich galaxy clusters of PF catalogue

E. A. Panko!, A.V. Gotsulyak?®

1Vv.0. Suckomlinsky Nikolaev National University, Nikolaev, Ukraine;
tAstronomical Department, Odessa National University, Odessa, Ukraine
panko.elena@gmail.com

The Catalogue of Galaxy Clusters and Groups PF [E. Panko, P. Flin. J. Astr. Data, 12, 1 (2006)]
was constructed for statistical researches of the properties of large-scale structures till red shifts
2<0.20. However, the morphological types of galaxy clusters were taken into consideration only for
limited subset. The clusters of the subset obtained Bautz-Morgan morphological types from
comparison the PF and ACO catalogues.

We determined the adopted morphological types for 458 rich galaxy clusters of PF Catalogue of
Galaxy Structures using numerical criteria. The 6 adopted morphological types take into consideration
the concentration to the cluster center, the signs of preferential direction or plane and the role of the
brightest galaxies in the cluster.

We added one more parameter to our classification. We found the differences in the distribution
of galaxy ellipticities for individual clusters are statistically significant. Two kinds of the galaxy
ellipticity distribution present: single-mode and bimodal ones. We suppose the distributions reflect
different part of spiral and elliptical galaxies and correspondingly assign S-poor and S-rich clusters.

Future singularities in homogeneous cosmological models with arbitrary equation of
state

S. L. Parnovsky

Astronomical Observatory, Taras Shevchenko National University of Kyiv
par@observ.univ.kiev.ua

We study the possible types of future singularities in the homogeneous cosmological models
for the arbitrary equation of state of the contents of the Universe. We obtain all known types of these
singularities as well as an asymptotic behaviour of space-time near them. No additional singularity
types are possible.
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Luminosity function of luminous compact galaxies

S. L. Parnovsky, 1. Y. Izotova

Astronomical Observatory, Taras Shevchenko National University of Kyiv
par@observ.univ.kiev.ua

Luminosity functions (LFs) of star-forming galaxies for the lines or ranges are good
indicators of the star formation. We consider the LFs in the UV range and the Ha line for the sample
of about 700 luminous compact galaxies (LCGs) and show they are not described by the Schechter
function. The better choice for LF IS the log-normal function

n(L) = /a/z exp(-1/4a)L; exp(-aln’(L/L,)) or Saunders function
n(L) = const (LLy)* exp(—AIgZ(1+ |_/|_0)). These functions fit LFs much better that the standard

Schechter function. We study the effect which could in principle affect LF, namely the impact of the
luminosity evolution after a starburst caused by burning out the most massive O-class stars during a
few million years.

Discrete cosmology

A.l. Zhuk?, M.V.Eingorn?

!Astronomical Observatory, Odessa I.I.Mechnikov National University, Odessa, Ukraine
ai.zhuk2@gmail.com
2North Carolina Central University, CREST and NASA Research Centers,
North Carolina U.S.A.
maxim.eingorn@gmail.com

We consider the Universe deep inside the cell of uniformity which is of the order of 190 Mpc. At
these scales, the Universe is filled with inhomogeneously distributed discrete structures (galaxies,
groups and clusters of galaxies), which perturb the background Friedmann model. Here, the
mechanical approach is the most appropriate to describe the dynamics of the inhomogeneities which
is defined, on the one hand, by gravitational potentials of inhomogeneities and, on the other hand, by
the cosmological expansion of the Universe. As an example, we consider a possible collision
between the Milky Way and Andromeda in future.
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The radial abundance gradients in disks of irregular galaxies

I.A. Zinchenko?, L.S. Pilyugin?, E.K. Grebel?
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Germany
zinchenko@mao.kiev.ua

We determined the abundance distributions traced by H Il regions and compare their shape with
the surface brightness profiles of the disks of fourteen irregular Sm and Im galaxies (morphological
T types of T =9 and T =10). We used the emission line intensities in published spectra of H 1l

regions from different studies to infer the abundances. The oxygen (O/H)Te and nitrogen (N/H)Te
abundances in the H Il regions with the detected auroral line [O 111]JA4363 were determined using

the equations of the classic Te-method. In the other H Il regions, oxygen (O/H)C and nitrogen

(N/H)c abundances were obtained through the C method. We then quantified the values of the

gradients of the radial abundance profiles. Moreover, we constructed radial surface brightness
profiles in the infrared W1 Wide-field Infrared Survey Explorer (WISE) band and in the Sloan
Digital Sky Survey (SDSS) g and r bands using the publicly available photometric maps. The
irregular galaxies of our sample can be divided into two types according to the shapes of their
surface brightness profiles: those with steep inner profiles, and those with flat inner profiles.

We find that there is a correspondence between the radial abundance gradient in an irregular
galaxy and its surface brightness profile with a probability higher than 90%. Irregular galaxies with
steep inner profiles usually show a considerable radial abundance gradient. Irregular galaxies with
flat inner surface brightness profiles have shallower gradients (if any) as compared to galaxies with
steep inner profiles.

Thus, irregular galaxies with steep inner profiles show usually a pronounced radial abundance
gradient that resembles that of spiral galaxies. In that sense, those irregular galaxies seem to extend
the Hubble sequence of spiral galaxies. In other words, our data suggest that there is no “spiral
versus irregular dichotomy” in terms of radial abundance gradients existing only in spiral galaxies,
but not in irregulars. While irregulars have long been believed to be chemically homogeneous, our
study shows that given enough measurements of nebular abundances of H Il regions across a wide
range of galactocentric radii, irregulars may well exhibit radial abundance gradients. This tendency
is particularly conspicuous in irregulars with steep surface brightness profiles in their inner regions.
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I[IaTumMepHble BpalieHUs U 3J1eKTPOMATHUTHOE MoJ1e

B.J. T'nagym, JI.B Muponun

Dnepropetrovsk National University, Department of theoretical physics,
Gagarin Ave, 72, 49010 Dnepropetrovsk, Ukraine
vgladush@gmail.com

Mertpuka S-mepHoil Teopun Kamyrsr-KneitHa B o0mem ciaydae ¥ Mpu OPTOrOHAIBHOM 4+1-
pacuIeIuIEHus] UMEET BUJL Glgs? = Gapdx? dx® = V'lhm,dx“ dx¥ — V*(dx* — A, dx") %, Te
A, B=01234; u,v=0,123. 3necs V:exp(w\/2/3), METpUYECKUE PYHKIMUA F45 3aBUCAT TOJBKO
or x¥, a x* npemonaraercs 3aMkHyTO#. DU3MUECKHe MO HOABIAIOTCSA OpH 4+1- pacuienaeHud 1
nocneayromen penyknuu S- nmedcTBus [wnpOepra- OiHmTelHA. Torma W — COOTBETCTBYET
CKalsIpHOMY 0e3MaccoBoMy OO, A, — OJIeKTpOMarHMTHOMy momo, a h,,— wmerpuka
MPOCTPaHCTBa-BpeMeHN. B cratndeckoM ceprdecKH-CHMMETPUIHOM CIydae S5-METPHKY yJ00HO
3amucaTh CIeTyOIM 00pa3oM

® gs? = Gopdx® dx® — etdr? — R*(d#? + sin® 6 da?), rae a, b = 0,4, Merpuueckue $pyHKIH
Hanr E?'l, R 3aBucaT TonmbKo OT pajaManbHOM KoopaMHAThI . JIerko BHAETh, YTO METPHMKA JOMyCKaeT
JUHEeHoe MpeoOpa3oBaHKe KOOPIAMHAT x® = L%Eb C TOCTOSIHHBIMH KO3 duieHraMu. Eciu HaIOXKUTh

aCHMIITOTUYECKHME YCIOBUS lim Gop =0, lim Gop =0, 10 nammble mpeoGpazoBaHms CBemyTCS K
= 00 =00

| =11, Mu

3/1eCh OTPAaHUYUMCS BEPXHUM 3HAKOM. YKa3zaHHbBIE MpeoOpazoBaHus (HU3NIECKH COOTBETCTBYIOT IIEPEXOTY BO
«BPALIAIONLYIO» CHCTEMY OTCYETA C «BPAILEHHEM» T10 MATON KoopuHaTe X, koTopas no nocrynaty Kamyipi-

arh _ a
5-MepHbIM TipeobpasosarusM Jlopenta B mwiockocTu (x°, X*) Tak, uro L3 L, = 67 u dEt” Ly

. . (5) 4 2 .
Kreiina siBnsiercss 3aMKHYTOM. ITycTh MCXOnHAs MeTpuka @5~ — guaroHajibHas. Torja, Npu pasMepHoit

PEAYKUHUH S5-MEpPHBIX MEPHBIX BaKyYyMHBIX YpaBHEHHN DHHIITEHHA, Mbl MOXXEM IPUUTH K YEThIPEXMEPHBIM
ypaBHEHHSM OHHIITEiHA C TEH30POM-3HEPTUH-UMITYJIbca OE3MAcCCOBOTO CKAIAPHOTO IOJSI ¢ MUHUMAJIbLHOU

(5 5z .
cBa3pto. Ilocme S5-mepHoro mpeoOpasoBanust JlopeHia meTpuka d5< craHeT HeIMAroHAIBLHON. DTO

COOTBETCTBYET IIOSIBIICHUIO HJIEKTPHUYECKOTO T10JIs1 B 4-MepHOU TeopuH. Takoe 3JeKTpHYEeCcKoe 10JIe, KOTOpoe
COOTBETCTBYIOT 5-MEPHOMY BpAIIEHHIO, HA30BEM TPUBHAJIBHBIM, IOTOMY, YTO OOpaTHBIM 5-BpallleHHUEM €ro
MOXHO yOparb. B kadecTBe mnpumepa METPUKH C TPUBHAIBHBIM 3JIEKTPUYECKHM IIOJIEM PacCMOTPEHO
u3BectHoe pemenne Xomoca u Jersunepa [A. Chodos and S. Detweiler. GRG, Vol 14, No. 10, 1982].
OkasbIBaeTcsi, 4YT0 yCJIOBUEM NPUBOAMMOCTH METPHUKU K JHMAroHaibHO# opme S-MepHbIM IpeoOpa3oBaHue
Jlopenua (t.e. ycIoBHE TPUBUATBHOCTH) SABIISIETCS COOTHOIIICHHE:
20,4/ (Gog + 922) = —tan 28 = const. Pemenne ypasuenuit 5-mepHoii Teopun Kamyupi-Keiina ¢
HETPUBHAIIBHBIM JJIEKTPHYCCKUM TonieM nonyueHo B [B.J. ['magym. M3Bectus By3oB CCCP, ®usuka. Ne3,
1980]. UccnenyroTcs TpaHCOpMALMOHHBIE CBOMCTBa (DU3MUYESCKUX TMOJICH M 3apsIoB OTHOCHTENBHO 5-
MepHBIX BpameHui Jlopenma. PaccmoTpeHHass cUMMeETpHs SBISIETCS TOATPYHIOI Oojiee 0OIIEeH TpyTImbI
BHyTpeHHnX cummerpuii SL(3, R) ypaBHenwmii 5-mepHoit Teopun Kamyusi-Kneiina, sammcanubix 3+2-
JICKOMITO3HMIINH, IJISI CTATHYECKOTO0 ChepHuecKH-CUMMETPUYHOTO cliydas. [Ipy 3TOM COOTBETCTBYIOIUE
ypaBHEHMs DHHIITENRHAa TIPUHUMAIOT (GOpMY ypaBHeHMi mist o-moxenu [M. Azreg-Ainou, G. Clement, C.P.

Constantinidis and J.C. Fabris. Grav. & Cosm. (2000), gr-qc/991110].
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MouJioai myJibcapu Ta MarHeTapu siK JAepesia KOCMiYHUX NPOMEHIB HAllBUIIMX
eHeprii

B.I. I'natux?
1Actponomiuna o6cepatopist KuischKkoro HalioHansHoro yHiBepcutety iMeni Tapaca Illesuenka,
KuiB, Ykpaina
hnatyk@observ.univ.kiev.ua

IIpupoma kocMiuaux npomeHiB HagBucokux eHeprii (KIIHBE) moci 3amumiaeTscs HEBITOMOTO.
CrocTepekHi JjaHi OCTaHHIX pOKiB, oTpuMani JgetektopoM AUGER, cBim4aTe npo mosiBy BaKKHX
alep B TOTOLI KOCMIYHMX IIPOMEHiB mHpu eHeprisx B okomi  10° eB. B Tpamumiiinux
No3arajJakTHYHUX JUKepelax — AakTHUBHHUX SApax TajJakTHK Ta rama-clanaxax — OYIKYeTbCs
JOMiHYBaHHsI MPOTOHHOTO KOMIIOHEHTa B 3arajbHOMY IOTOI, TOJi SIK CYTTE€BUH BKJIAJ Ba)KKUX
sanep (ax M0 3aiiza) XapakTepHUH IS TMPUCKOPEHHS KOCMIYHUX IMPOMEHIB B MarHitocdepax Ta
MyJbCAPHUX BITpax MOJIOAMX IYJIbCApiB, B KOPi SKUX JOMIHYE 3ai1i30. B po0OTI po3paxoByHOThCs
ocHoBHi xapakrepuctuku crnektpy KIIHBE, npuckopeHrnx B OKOMUISIX MOJOJHMX ITyJIbCapiB Ta
IPOBENIEHO aHaNi3 IMyJbCAPHUX MOJENEH ISl 3apEECTPOBAHUX MOAIN 3 HAMBUILIMMH €HEPTisIMH.

Iomryk azKepes KOCMiYHHIA IPOMEHIB HAIBUCOKHX eHeprili 3 eneprisvmu Bume 10%° eB

P. B. I'naruk

®izuunuii pakynbrer KHIBCHKOrO HAI[IOHATBHOTO YHIBEPCHTETY
imeni Tapaca Illepuenka, KuiB, Ykpaina
roman_hnatyk@ukr.net

B po06ori mpoBeneHo Momyk MOTeHIIIHHNX JpKepelia KOCMIYHUX IPOMEHIB 3 CHEPri€lo BHIIE
10%° eB 3 BpaxyBaHHAM BiIXMJICHHS TPAcKTOPii KOCMIYHMX IIPOMEHIB HAJBHCOKHMX €HEpriii
(KITHBE) B raiaktTnyHOMY 1 mo3arajakTHYHOMY MarHiTHUX Nojsax. Ha kaprax HampsSMmKiB mpuxomy
KITHBE po3risiHyTo MOXJIHMBICTH iCHYBaHHS TOYKOBUX JDKEpEI, MOB’SA3aHUX 3 TPUILIETOM (TpH
nofii Ha BigcrtaHi MeHme 3° ofHa BiA OAHOI, 3apeecTpoBaHi excrnepumeHTamu Telescope Array i
AUGER, 3 ramaktnunnvmu koopauHatamu 1=34.97, b=49.59) i momiero 3 HaWBHIOIO E€HEPTIEHO
E=10?°° eB, 3apeectpoanorw excrniepumentom Fly’s Eye (1=162.19, b=7.56). Bunineno mMoxnusi
rajJaKTHYHi 1 1o3arajakTH4Hi JUKepesa B OKOJMI LUX MOJAIN 3 BpaxyBaHHSIM MOXKJIMBOTO XiMiYHOTO
BMicTy Ta MexaHi3miB nipuckopernss KITHBE B kokHOMY BUTIAJIKY.
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MikpoJsin3yBaHHS NPOTSZKHUMEU CTPYKTYpPaMu 3 chpepuuHO-CHMETPUYHUM
po3noaiiom macu Tummy NFW

B.I.7KnanoB, O.M.Anekcanapos, O.C.Cramko

KuiBcpkuit HanioHanpHUI yHiBepcuTeT iMeHi Tapaca IlleBuenka, ActpoHOMigHa 0OcepBaTIOpis
ValeryZhdanov@gmail.com

Po3riissHyTO MIKpOJIIH3YBaHHS TOYKOBOT'O BiIJAJICHOrO JDKEpENa Ha MPOTSKHUX CTPYKTypax, IO
. +B— 2 2\B/2 ..
MaroTh posmoxin macu R Pr a(l’ + ro) B/2 ITpodini Macu Takoro THiy OyJI0 OTPUMAaHO B

Pe3yAbTaTI YHCENFHOTO MOJCIIOBAHHA MTPOIIECiB KiacTepr3allii X0JI0THOI TEMHOI MaTepii B po0oTax
Navarro, Frenk & White (NFW) 1995, 1996, 1997 rta inmux. Bizomo, mo ACDM -xocmonoris

HE BHUKJIIOYA€ BUHUKHECHHS TOJIOHMX CTPYKTYp B Hamnii [anmakTwii nmoynHao4W 3 MacmradiB
—6 . .

~10 |\/|ﬂ . Taki cTpyKTypH (SKIIO BOHH iCHYIOTH) MOXYTh HPOSBISTH ceOe B €KCIIEPUMEHTaxX

tunny OGLE, ne croctepiraroTh moaii MiKpoJliH3yBaHHs Ha TalaKTUYHUX 00’ €KTax. Y maHill poOoTi

MU TIpOaHaJTi3yBaId MiKpOJIiH3YBaHHs HAa OAMHOYHUX MPOTHKHUX Macax 3 npodimem NFW. Okpemo

PO3IIISIHYTO BapiaHTH BHOOpY mapameTpis OL, B, KOJIM PiBHSIHHA JIIH3M MOXKHA 3aIMCaTH Y SIBHOMY

BUTJIAI, KM JOMYCKAae MPOCTE aHATITHUHE IOCIHIDKEHHS. Y OUIbII 3arajbHOMY BHIAQAKY IS
HU3KH TapaMeTpiB  PO3PaxOBaHO 3ANEKHOCTI KOEPIIIEHTy MMiICHICHHS 300pakeHb BiIaJICHUX
JOKEpEeIT BiJl 9acy MpH BiIHOCHOMY IPSMOITIHIHHOMY PYyCi JDKepena Ta MiKpOJTiH3H.
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KonBexkTnBHI Bapiauii TuCKY B cOHsiuHii doTocdepi

0.A. bapan, MLIL. Croainka

ActpoHoMiuHa oOcepBartopis JIbBIBCHKOTO HAIlIOHATHHOTO YHiBepcHTETy iMeHi IBana @panka
lesiaab@gmail.com

Sk BiIOMO, KOHBEKTHBHI pyxu B arMmocdepi COHIS BHBYAIOTH NEPEBAKHO 3 aHAII3y Bapialliil
TeMrepaTrypu 1 mons mBuAkocTed. B maHiii poGoTi Mm mpoBenw mocmimkeHHS QoTocdepHoi
KOHBEKIIIi IUISXOM BiJITBOPEHHSI TMPOCTOPOBO-YaCOBUX THUCKY peanbHol ¢orocdhepu CoHIIsl.
Pesynbratn oTpuMaHi [UIAXOM pO3B'SI3KY OOEpHEHOi 3alJadi HEPIBHOBAXHOTO TEPEHOCY
BUIIPOMIHIOBaHHS 3a JaHUMH crioctepeskeHb COHIM B JTiHIT HeWTpampHOro 3armiza A~ 639.3 HM 3
npoctopoBuM posminenHsM  07.5. Ilporsokxmicte B3momk moBepxHi Conmg — 64 000 kw,
JIOCITIDKYBaHl TIIMOWHU 3HAXOAAThCS B Mekax Bim -25 kM mo 550 kM. KoHBekTHMBHA CKianoBa
napaMeTpiB MoJeli BHIiIeHa 3a JomoMoroo K-o ¢igprparii; MetomoM ¢insTpaitii IpOCTOPOBUX i
YaCOBHX YaCTOT BUAUICHO TPaHyJIAMiiHI MacmTabu. OCHOBHI pe3yJIbTaTH HAIIOTO TOCIIKEHHS:

Bapiariii Tucky Ap mepeBaxHO JOJATHI BCEPEAMHI BHCXIAHHMX IMOTOKIB 1 BiJ’€MHI B HU3XIJHHX
notokax. B HwkHix mapax ¢orochepu (h = 0-+100 kM) 11i Bapiamii MaKCUMaJIbHi, 3 BUCOTOI BOHH
3MEHIIYIOTHCS 1 CTAlOTh MiHIMAILHUMH y BepXHix mapax dotochepu (h = 500 km).

KoedimienT xopensimii Bapiariif THCKY Ha Pi3HUX BHCOTaX 3 BiAOBITHUMH BapialliiM{ Ha BUCOTI
h=0xm 3menmryerbess 3 BucoTor. Ha Bucorax h>300kM crocTepiratloThCs MpOSIBU iHBEpCii
Bapiarliii TUCKY.

BinHocHi Bapianii THCKy (oTocdepHoi koHBekuii Ap/P (P — cepenHe 3HAYCHHSA THCKY Ha

BIJIIOBIIHAX BHCOTAaX OTPUMaHOi MOjeJi) MiHIMaNbHI B HWXHIiH (oTtocdepi, 30UIBIIYIOTECA 10
MaKCHMaJIbHUX 3HaueHb Ha BrcoTi h ~ 200 kM; BHIIe JaHi BapiaIlil MalOTh TEHIEHIIIO 0 CITaIaHHs.

MarniTHi moJisi B nporydepaHusix Ta Jim0oBux cnajnaxax Ha CoHuli 3a JaHMMH BUMIipiB
B JiHisgx Ho i D3 He |

0.0. Boturina

ActpoHoMmiuHa oOcepBartopist KniBchkoro HalioHaiapHOTO yHiBepcuTeTy iMeHi Tapaca llleBuenka
botygina86@gmail.com

[IpencraBieni pe3yiabTaTH CIEKTPAILHO-TIONSPU3ALIMHAX BUMIPIOBAaHb MAarHiTHUX IIOJIB II0
niHisix Hy 1 D3 He | y pi3HuX Micsx TpbOX aKTHBHUX NPOTYyOEpaHIIX, YOTUPHOX CIOKIHHUX, a
TaKOX JIBOX TIOTYXKHUX JTIMOOBHX criayiaxax i JBOX cHajiaxax Ha JUCKY. HrkHS Mea JIOKaIbHOTO
MAarHiTHOTO IOJISl Y IIMX YTBOPEHSX OLIHIOBANACh IO PO3LICIUICHHIO OicekTopiB mpodinis / + V Ha
piBHi inTeHCcHBHOCTI 0.9 (mapametp Bog). 3’51COBaHO, IO y CHOKIHHUX MPOTYOepaHIyiX |Bogl < 200
I'c mpubmuzno y 57 % Bumankis, i jaume y 4% BumankiB mnepesuinye 1000 I'c. B akTtuBHHX
npoTyOepaHIsx B mianas3oH |Bos| > 1000 I'c momagatots 6iu3bko 30% Bunaakis. Brepiie BHsBICHO
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edexT 3HaYHOT HEBIIMOBIAHOCTI (aHTUKOPETALil) 3Ha4eHb Bo.g 1o JiHisX D3 it Hy y 1BOX akTHBHUX
npory0OepaHIX 1 JiMOOBOMY crHanaxy, a TaKo)XK BUMIPSHO JOCHTh cuibHe MarHiTHe mone (500—
800 I'c) na Benmukiit Bucoti (=40 MM) moTy>KHOTO ¥ MOBUIFHOTO JiMOOBOro crmanaxy Oamy M7.7.
MopaensHUMH po3paxyHKaMH Mpo(ifiB JiHiH MOKa3aHo, 10 Y JIMOOBUX cllanaxax i mpoTyOepaHIIax
WMOBIPHO ICHYIOTh CYOTEIECKOIYHI CTPYKTYPH 3 CHJIBHHUMH MArHITHUMH TIOJSIMH, BEIHUKOIO
OIITHYHOIO TOBILEIO 1 CYTTEBO 3HIKEHOIO TEMITEPATYPOIO.

JoBromepionn4ni Bapiauii napamertpis ¢ppaynrodepoBux JiHiii Ha mkaJuai 11-J1iTHBOrO
HMKJIYy COHSTYHOI AKTUBHOCTI

M.M. KoBaibuyk, ML.I. Croginka, M.b. I'ipusik

AcTpoHoMiuHa o0cepBaropis JIbBIBCHKOTO HAI[IOHAILHOTO YHIBEpCUTETY iMeHi IBaHa Dpanka
e-mail: sun@astro.franko.lviv.ua

[TpoBeneHo mocmiKEeHHS 3aIeKHOCTI Bapialliii mapaMeTpiB QpayHrodepoBux JiHiH Bif dazu
OUKITYy COHAYHOI aKkTHBHOCTi. Po3paxyHku 0a3yloTbcsi Ha OJHOPITHMX BHCOKOTOYHHX
criocTepexxeHHsIX npodiniB BubOpanux (payrrodeposux miHii, orpumannx B 'AO AH (Ilynkoso,
P®) B 1953-1959 pp. i 1969-1979 pp. Orpumani CTaTUCTHYHI 3aKOHOMIPHOCTI y 3MiHax
JIOBrOTIEPiOIMYHUX 3HAUCHb [EHTPAJbHUX IHTCHCUBHOCTEH, MIBIIMPHH, €KBIBAJICHTHUX IIUPUH Ta
acuMerTpii JiHii nporsaroM l1-mitHROro coHsuHOTO mMKIy. [lokaszano, mo: 1) moBromepionnyHi

Bapiallii 3HaYeHb IEHTPAIBHUX 3aJUINKOBUX IHTCHCUBHOCTECH r%, niBmupus N, exBiBaTeHTHHX

umpuH W Ta acuMeTpii & QpayHrodepoBHX JiHIN 3 IUKIOM COHSYHOI aKTHBHOCTI € peabHUMHU;
iXH1 3HaUEHHS MEPEBUIIYIOTh CePeTHLOKBAIPATHYHY TOXHOKY BUMIPIOBAaHb; 2) 3HAYCHHS Bapiailiid
napameTpiB ppayHrodhepoBUX JIiHIH 3a/ekKaTh BiJj aTOMHUX 1 (PI3UYHMX XapaKTEPUCTUK ITUX JIiHIH

— BiA mNoTeHUiany 30y[KEHHS HIKHBOIO PIiBHA J, , CTyNeHs IOHi3amii, cunu miHii, ii
eKBiBaJIeHTHOT mupuHy; 3) 3MiHu W i I';, TEPEBAKHO BiZIOyBalOTHCS B aHTU(a31 Mixk cO0010. 3MiHH

h  nexonu symommoroTh piski 3minm W TIOPiBHSHO 3 HEBEJIMKMMM 3MiHAMM P 4)

HAYYTJIMBIIIMAM JI0 YaCOBHX 3MiH TapaMeTpoM BHSBMIACH €KBIBaJCHTHA IIMPHHA, a HAWMEHII
YJyTJIIMBUM - aCUMETpisl JiHii; 5) eKBiBaJeHTHI IIMPUHU CUIBHMX JiHIH 3 HU3BKHUMH J,, JOCUTh
TUTaBHO JIOCATAIOTh MAaKCUMAIBbHUX 3HaYE€Hb MPUOIU3HO 32 PiK A0 MiHIMyMY COHSYHOI aKTMBHOCTI.
Jns  cnabkuXx JiHIA 3 BHCOKMM ), TPOCTEKYETbCSA AEAKE 3aIli3HEHHS B pa3i JOCSATHEHHS
MakcumanbHux 3Hauens W . Tlicist MiHiMyMy COHSMHOT aKTMBHOCTI Ha Tilllli POCTY HACTYITHOTO
LUKy BiIOYBa€eThCS pi3Ke 3MEHIIeHHs 3HaueHb W uis Beix ppayHrodepoBux miHiid. MiHIMaIbHUX

3HadeHb W ItiHii Ha0yBalOTh y pa3i HAOJIMKEHHS JI0 HOBOTO MaKCHMYyMY COHSYHOT aKTUBHOCTI; 6)
aHaJIOTIYHO 3MIHIOIOTHCS 3 COHSYHMM IHKIOM (ayse B aHTHda3i 3 W) IeHTpasbHI 3aJIUIIKOBI

IHTEHCHBHOCTI I, - 7) Bapiarii moka3HMKa acHMETpil & ppayHropepoBUX JiHIH MOBTOPIOIOTH
gacoBi 3Mminm W. Haiibinbiry ¢ioneToBy acuMeETpir0 MarOThb CHIbHI JiHIl 3 HU3BKUMH Y .

MaxkcuMaibHOro 3HaueHHS (DiosleToBa acUMETpid LMX JiHIA JocATae mepe] MiHIMyMOM COHSYHOI
aKkTUBHOCTI; 8) (piomeToBa acumerpist cnabKux JiHIM a0o JiHIH, SKi YTBOPIOIOTbCA TIMOOKO B
dhotochepi Ta JdiHIA 10HIB MOOJU3Y MIHIMyMY COHSYHOI'O LIMKIY IEPEBaKHO 3a3HAE PEBEPCY —
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MIEPEXOIUTh Y YepBOHY acuMeTpito. Taki dacoBi Bapiamii mapamerpiB ¢payHropepoBux JiHIA MU
CXWJIbHI MOSICHIOBATH SIK IUISHKOIO ¥ yMoBamu (opMyBaHHS JIiHIH B COHSUHIN ¢oTocdepi, Tak i
MUKITIYHOI0 3MIHOIO KJIACHYHOI CTPYKTYpH TpaHyiusamii. Ha mmsxy g0 KiHIIEBOro BHpIIIEHHS i€l
npoOsieMH CTOITh SIBHA HECTadya JOBIONEPIOAWYHUX CIIOCTEPEKEHb COHSYHOTO CIIEKTpA.
HocnimpkeHHss B [bOMY HampsiMi MOKHa MPOAOBKHUTH, SIKIIO OyJe MOCTaBieHa LilecpsiMOBaHa
CIIOCTEepeKyBaHa MporpaMa BU3HAYEHHS JOBroNepioJUYHHUX Bapialiil mpodiniB ¢payHropepoBux
miui CoHr.

BnuimB HaATOHKOI CTPYKTYPH HA BU3HAYEHHS BMICTY PiIKiCHO3eMeJILHUX eJIeMeHTIB
Ha Conui
M.M. KoBaibuyk, ML.I. Croginka, M.b. I'ipusik

Acmponomiyna obcepsamopis Jlvgiecvkoeo HayionansvHozo yHigepcumemy imeni leana Opanka
e-mail: sun@astro.franko.lviv.ua

Otpumano BwmicT pinkicHozemenbHux enemeHTtiB (P3E) y consuniii atmocdepi, sxkuil no0pe
Y3TOJKYETHCS 3 METCOPUTHUMHU JaHUMHU. PO3paxyHKH TPYHTYIOTHCS Ha Cy4acHOMY MiJXOJi 0
PO3B'SI3Ky PIBHSHHS TEPEHOCY HEPIBHOBAKHOTO BHUITPOMIHIOBAHHS B COHSYHIM aTtMmocdepi mist
CKJIagHUX OaraTopiBHEBHX MOJEJNe aToMiB 3 BpaxyBaHHAM HaaToHKOI cTpyktypu (HTC)
EHEepPreTUYHUX PiBHIB. Y TaONUI MOPiBHIOIOTHCS cepeani BMicTH P3E, orpuMani 6e3 BpaxyBaHHS i
3 BpaxyBanHsM HTC i3 manumu ananmizy xonapurtoBux meteoputiB (Lodders K. Solar system
abundances and condensation temperatures of the elements // Astroph.J. 2003. Vol. 591. P. 1220-
1247).

Tadmuus
[opisusuns BMicTiB P3E, oTpuMmanux Hamu a7si cOHSYHOT atMocdepu 0e3 1 3 BpaxyBaHHIM
HTC 3 MeTeopuTHUMH JTaHUMH

Enement lgN 1g Nex
603 HIC s HIC METCOPUTHI JaHi
Lall 1.31 £0.04 - 1.18 +0.06
Cell 1.76 £0.03 - 1.61 £0.02
Pr Il 0.86 +0.03 0.80+ 0.03 0.78 +0.03
Nd 1l 1.57 £0.03 - 1.46 £0.03
Sm il 1.15 £0.03 - 0.35 £0.04
Eu Il 0.66 +0.03 0.61+0.03 0.52 £0.04
Gd Il 1.17 £0.03 - 1.06 +0.02
Tb Il 0.44 £0.02 0.38+0.02 0.34 +£0.03
Dy Il 1.24 £0.03 - 1.13 +£0.04
Holl 0.60 +£0.03 0.56 + 0.03 0.49 +0.02
Yb Il 1.09 +£0.03 1.02 £0.03 0.94 +0.03

3 TaOnuIll BUIUIMBAE, IO HABITh CYYaCHHWHA CTPOTHI pO3paxyHOK COHSYHHX BMICTiB P3E
MOKa3y€ CHCTEeMaTHYHE 3aBHUILCHHS HOTO B MOPIBHSHHI 3 JaHUMH, OTPUMAHUMHU 3 METCOPUTHOTO
a”amizy. Jlo meskoro 3meHmeHHs BwmicTiB P3E mpuBoauTh BpaxyBanHs edekTiB BumBy HTC
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atomHux piBHiB. [lompaska y Bmictax P3E BHacmigok 1mporo edexry ckiamae B cepennpomy 0.4
dex. Iomaneiire 3HWKEHHS COHAYHUX BMIcTiB P3E Moxe maTi BpaxyBaHHS pO3LUIUPEHHS JTiHIN 3a
paxyHOK MarHiTHOTO TOJIS (3€€MaHIBChKE PO3MIMPEHHS).

IIposiBu mpoueciB camoopranizanii B armocgepi CoHls Ta HABK0JI03eMHOMY NPOCTOPI

JL.B. Kozak!, P.I. Koctuk?, O.K. Yepemuux®, A.C. IIpoxopenkos’

IKuiBchkuit HalioHanbHuUi yHiBepeuTeT iMeni Tapaca Illepuenka, (izuunuil GpakyibreT
TonoBHa acTpoHoMiuHa o6cepratopis HAHY
IncTuTyT KOCMiuHMX Hocimkens HAHY-JIKAY
kozak@univ.kiev.ua

IIpoBeneHo mAoCTiKEHHS BJIACTHBOCTEW TypOYJIEHTHHUX TIPOIECiB B IIa3Mi  COHSYHOI
tdotochepn, COHIIHOMY BITpi Ta MEPEXiTHUX 00JIACTAX MarHiTochepu 3emii.

Jns aHanizy Oynu BUKOPHCTaHI Ha3eMHI CIIOCTEpPEeKEeHHS (IyKTyamiii KOHBEKTHBHOI CKJIaIOBOi
IIBUAKOCTI B AaKTHUBHHUX 1 CIOKIHHUX oOnactsax coHs4HOI (oTtochepn orpumani Ha 70-cm
HiMelbKoMy BakyyMHoMmy OamtoBomy Teneckoni VTT B I3ampi (o. Tenepud, Icmawmis), Ta
CYMYTHUKOBI BUMIpH (UIYKTyalliii MarHiTHOTO TOJNS OTpUMaHi KocMidHMM amapatoM C3 wicii
Knacrep-2 (maHi nmpeacTaBieHi 3 9aCOBOO AUCKPETHICTIO 22.5 1'm).

B sxocTi XapakTepucTHKH TypOYyJIEHTHHX MHpOIECciB Oyiio MpOBEINEHO: Ha pi3HMX MacmTabdax,
aHaJli3 MOMEHTIB (QYHKIIT po3noairy QIIyKTyamid MIBHIKOCTI Ta MAarHiTHOTO TOJIS; CIIEKTPalbHUN
PO3IJIsA] Ta BeHBIEeT-aHaMi3.

OTpumaHi 3aJIE)KHOCTI TOPIBHIOBAIMCS 3 HAABHUMU Ha CHOTOAHI MOJEIAMHU ONHCY SIK
OJTHOPIJTHUX TaK i HEOJAHOPIIHUX TYPOYIEHTHHX MPOIECIB.

Kpim pizHuX THIIB TYpOYJEHTHHX TMpOIECIB B TPOAHANI30BAaHUX OOJACTSAX BiJMIiYa€ThCS
MOJKJIMBICTH peajizallii caMOOpTaHi30BaHUX MarHiTHHX IUIa3MOBHUX CTPYKTYpP B aKTHBHHX OOJIACTSIX
COHsiuHOI (hoTochepu Ta OararomMacHITAOHUI XapakTep JWHAMIKM MarHitrocgepu. Marnitocdepa
BeJle ce0e sSIK CaMOOpraHi3oBaHa CHUCTEMa 3 PI3HMMHU XapaKTepHuMH Maciitabamu. [Ipu oMy, 3a
HasIBHOCTI Pi3KMX CTPHOKIB MapaMeTpiB B mepexizHux obrnacTsax marsitochepu 3emii ¢ikcyeTbes
N0sIBa 3BOPOTHHUX KaCKaIHUX MPOLECIB.

Pobora BukonyBamacs BimmoBigHO a0 LlimpoBoi kommexcHoi mporpamu HAH VYkpainu 3
HAYKOBHX KOCMIYHHX JociipkeHb Ha 2012-2016 pp. Ta 3a TIATPUMKHA OCBITHBOI HpPOrpaMu
MinicrepctBa ocBiTh i Hayku Ykpaiam Ne.2201250 «OcBita, HaBYaHHS CTYJCHTIB, acMipaHTIB,
HAYKOBHX 1 IMeJaroridyHux KaJipiB 3a KOPJOHOM» (CTaxKyBaHHsS B JlabopaTopii nmpukiagHoi (izuku
yHiBepcuTeTy iMeHi J[)xoHa Xomkinca, Mepinenn, CIIIA).
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Illo Take consiuni pakenn ?

Poman KocTuk

I'onoBHa actpoHoMiuHa obcepBaropist HAH Ykpainu
kostik@mao.kiev.ua

IIpu criocTepekeHHAX 3 BUCOKOIO ITPOCTOPOBOIO PO3IUTHHOIO 3MAaTHICTIO MOXHA TOOAYUTH, IO
(akenu — CKyIm4eHHs1 MaJeHbKHX scKpaBux Touok — filigree, a Takox OibII KPYIHUX yTBOPECHB —
(hakynmpHHUX TpaHyN. [3071pOBaHI MaleHBKI SCKpaBi TOYKH, SIK MPABWIIO, PO3TAIIOBaHI B TEMHHUX
MDKTPaHyJIbHUX TPOMiKKax. BBaXka€Tbes, MO i TOYKH, B CBOIO YePry, CKIAMAIOTHCS 3 0araThox
MarHiTHUX TpyOok miameTpom Oinst 100 kM, MarHiTHe moe skux gocsarae npudmusHo 1000 I'c. MI'/]
MOJIEITIOBAHHSI TIOKA3ye, IO B TPYOLli Ha OAHIH i Till ke TeOMETPUYHII BUCOTI TeMIiepaTypa HHUXKuYa,
HiX B oTouyrodiil atmMocepi. Tomy gHO Takoi TpyOkn — TeMHe. KoHTpacT TpyOKHU CHIIBHO 3aJIe)KHUTh
BiJl BEIMYMHH MarHiTHOTO TIOJS: YUM BOHO OiNbIle, THM AHO TPyOKw TemHimie. L5 3amexHicTh gae
NPUHIMIIOBY MOXKJIMBICTB 32 JIOTIOMOTOIO CIIOCTEPEKEHb MIEPEBIPUTH TEOPETUYHI MOJIEITI.

CrnoctepexxeHHs nmposefieHi Ha Teneckomni VT T [actutyty Actpodiznku Ha KaHapax ogHOYacHO
B TphoX minsHkax crekrpa: Fel 15643-15658 A — cnekTpo-monspumeTpuyHi. PeectpyBanmch Bei
yotupH napamerpu Crokca. Ba Il 4554 A - ginbTpoBi, By3pkononocHi B 37 goBxuHax xBuib. Ca Il
3968 A - ¢inbTpoBi, TUIIE B HEHTPI JIiHIT.

[IpuHIMIIOBa BiAMIHHICTH HAIIUX CIOCTEPEXKEHBb BiN yCiX TOMEPETHIX MONATae B TOMY, IIO
CIIEKTPOIOISIPUMETPHYHI CIIOCTEPEKCHHS 3 HHU3bKOIO YacOBOK PO3IUIBHOI 31aTHiCcTIO (7 XB.)
CYIIPOBOJKYBAIUCh (iIBTPOBUMHU 3 MOMIpHOIO (26 ¢) 4acoBOK po3AiibHOIO 31aTHicTIO. Lle mamo
MOJKJIMBICTh BiJIIUIMTH KOHBEKTHBHY CKJIAJIOBY TIOJIB IIBUAKOCTI Ta IHTEHCHBHOCTI BiJI XBHIIbOBOI.
Panime nporo He BIaBAIOCH 3pOOUTH.

OcCHOBHI pe3yJbTaTH.

1. MakcuMyM TOTY>KHOCTI KOJTMBaHb B HIDKHIN (poTocdepi, B mepexianii o0macTi Ta B cepeaHii
xpomocdepi npumnagae Ha nepiox 6iast P~ 5 xB. Ha Bucoti h = 1600 kM 100pe MOMITHHIA 111€ OJHH
niepio komuBanb P = 700 c. [IpOHUKHEHHIO S5-XBUJIMHHUX KOJHUBaHb 3 GoTochepu B xpomochepy
CIPUYMHSIOTh JABa (AKTOPHU: HAXWJI MarHiTHUX CWJIOBMX JHIM Ta BIAXWIEHHS NpoOIeCcy
PO3MOBCIOJDKEHHS XBIIIb BiJl asiabaTnaHOro. MakcuMmaibHa OTYKHICTh S-XBHJIMHHHX KOJIMBAHb Ha
Bucoti h = 1600 kM mpunazae Ha KyTH HaXWIy MarHiTHUX CHJIOBHX JIiHiil JI0 BepTUKaIli B MekKax
11° - 13° ta Ha 3cyB (a3 MiXK KOJIUBAHHIMHU TEMIEpaTypu Ta MIBHIKOCTI, piBHIK 40 — 50 rpamycis
(e xapakTep PO3NOBCIOKEHHS 3ByKOBUX XBHJIb MAKCUMAJIbHO BiIXUJICHUH BiX a/1iabaTHYHOIO).

2. SlckpaBicth akensHOT ainsHke B neHTpi diHil Ca 11 3968 A (h = 1100 kM) MakcuMaibHa B THX
MICIISIX, JIe HAlOUTbIIa MMOTYXHICTh 5-TH XBHJIMHHUX KOJHBAaHb, SIKI CIIOCTEPITaloThes B IIEHTPI JiHiT
BaI1 4554 A (h = 650 xm).

3. SckpaBicTh (akenpHoi ninsHky B neHtpi JinHii Ca Il 3968 A (h = 1100 kM) CHIIBHO 3aJ€XKHTh
Bijl 3cyBy (ha3 MiX KOJMBAHHIMH HIBHIKOCTI Ta Temmeparypu Ha Bucoti h =650 km Ta Bix 3cyBy
(a3 MK KOJWBAHHAMH MIBUAKOCTI Ha BUCOTI h =0 KM Ta KOJMBAHHAMM IIBHAKOCTI Ha BHCOTI
h = 650 kM.

4. KoHTpacT MIKIpaHyJbHHX TNPOMDKKIB (pakenbHOI [UISHKM Ha BHUCOTI YTBOPEHHS
HerepepBHOro crektpy h = -100 kM He 3aJ1eXKHTh BiJ BEIMUMHH HAMIPYKEHOCTI MAarHiTHOTO MOJISL.

OcranHiil (akT CynepeynTs ChOTOACHHUM NPEACTaBICHHSIM Npo OynoBy (akemdiB sSK CKyMUeHHS
TOHKHMX MarHiTHHX TPYOOK.
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HOBTOpHi MAaKCUMYMHU COHAYHMUX IJIIM

B.H. KpuBoayocbkuii

ActpoHomiuHa oocepBartopis KuiBcbkoro HanioHansHOTO yHiBepcuteTy iMeHi Tapaca IlleByenka
e-mail: krivod2@ukr.net, krivod1@observ.univ.kiev.ua

3ampornoHOBaHO MEXaHi3M TIOSCHEHHS CIIOCTEPE)KEHOTO SBHUINA MOJABIHHUX MaKCHMYyMIiB
11-piuHNMX TUMKIIB COHSAYHUX IUIAM, B SKOMY O€pyTh y4YacTh IT'ATh TIPOIECIB TepeOyIqoBH
MarHeTH3My B COHSYHIM KoHBekTHBHiH 30H1 (CK3). KitouoBy ponb y po3pobiieHOMYy MeXaHi3MOBI
BiJIiTpalOTh /IBa MPHILIMBH TOPOIMaTFHUX TOJIB O COHSYHOI TOBEPXHI B MPHUEKBATOpPiaTbHOMY
momeni CK3. I'muOuHHI TopoimanbHi oS, fAKi 30YKYIOThCS (Q-eeKTOM Ha IMOYATKYy LHKITY
mobmm3y mgHa CK3, 3aBmskm KoMOiHOBaHIM [ii MAar”iTHOI IUIABY4OCTi, TypOYJIEHTHOTO
JiaMarHeTu3My 1 MarHiTHOro Vp-MOTOKY B TPHUEKBATOpPialbHOMY JIOMEHI TPaHCHOPTYIOTHCS MO
noBepxHi. dparMeHTH TOPOIAAIBLHUX TOJIIB Yepe3 NEBHUM Yac (TPOXHU OUIBIIE OJJHOIO POKY) MOXKHA
CIIOCTEPIraTH y BUTIAAI OIMOJISAPHUX MArHITHUX TPYII IUISIM Ha CEPEeNIHIX MIMPOTaX B «KOPONIBCHKii
30HI». Ll cmpsiMoBaHa &IOTOpW TepIia XBHWIS TOPOIJAJbHUX TIOJIB J1a€ OCHOBHUH MAaKCHUMYM
AKTUBHOCTI COHSYHMX IUIIM. BomHouac y BHMCOKOIIMPOTHHMX MOJSIPHUX JOMEHaxX TIJTMOMHHI
TOPOINaIbHI MO Ha MMOYaTKy UKy 3a0mokoBani 01t mHa CK3 nBoMa epekramu aHTHILIABY4OCTI,
a came: CHPSMOBAHUMH JOHHM3Y TypOYJIEHTHHM [iaMarHeTU3MOM 1 MAarHiTHOIO Vp-HaKadkolo.
Tinpku uepe3 1—2 poku TIMOWMHHA MeEpHIIOHAIBHA Tedis, $SKa CHOpSIMOBaHa [0 €KBaTopa,
MIEPEHOCUTD 3a0JIOKOBAHI TOJISl B HU3bKOIIMPOTHI JTUISIHKH IIPUEKBATOPiabHOIO JIOMEHY, JI€ HacTae
yepra MiIAOMY IMX <«3alli3HUIMX» MarHIiTHUX MONIB (APYruil NPUILUIMB TOPOINaThbHHUX TIOJIB).
[IpopuBarounch Ha MOBEPXHIO HAa HU3BKHX MIMPOTAaX Apyra MOPLis CIUIMBAIOYMX TOPOiJalbHUX
MIOJIIB 3yMOBIIIOE TMOBTOPHHI MAaKCUMYM aKTHBHOCTI COHSYHHX IUISIM B «KOPOJIIBCHKIH 30HI», SKHIA
Halikpame (iKCyeThCs 3a iHAEKCOM CYMapHOI IUIONII TPYIT IUISAM, a TaKOX YiTKO IMOMITHHNA 3a
yrcnamu Bonbda mpu BpaxyBaHHI BEIMKUX TUISIM 3 miomieto > 200 m.u.1m.

YepryBaHHsI MAKCHMYMiB aKTHBHOCTi COHSTYHHX INUISIM B CYCITHIX IUKJIAX

B.H. KpuBoay0chkuii

ActpoHomiuHa oOcepBartopis KuiBcbkoro HanioHansHOTO yHiBepcuTeTy iMeHi Tapaca IlleBuenka
e-mail: krivod2@ukr.net, krivod1@observ.univ.kiev.ua

3anmponoHOBaHO MeXaHi3M 30Y/KEHHS MOTYKHOTO TOPOINaIbHOIO MarHiTHOro moiisi Br B 30HI
mpoMeHucToro neperocy COHIII B pe3ynbTaTi [ii paaialbHOro Tpami€HTa KyTOBOI MBHAKOCTI 0Q/Or
Ha cjabke penmikroBe pamianbHe MarHitTHe mome By (Q-edexr). ITokasaHo, MmO y BHIAIKY
PENKTOBOTO MoJIs BenuKHOI0 Br~1 I'c paniansuuii rpagient 6Q/0r ~ 5-10 1 pan/c-cm (BusHauenuii
i3 TelmoCelCMOJIOTIYHUX BHUMIpPIOBaHb) 3AaTHHH 3TE€HEpYBaTH JOCHUTHb CHIJIBHE CTallioHapHe
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TopoimanpHe mone By ycramenoro cupsmyBanHA. Ha Mexi MPOMEHHCTOI 30HH 3 KOHBEKTHBHOI
30HOK0 BEJIMYMHA 30Y/HKEHOTO TOPOINANBHOTO IIOJNSA MOXKE JOCATTH 3HadeHb Br~10%-10°Ic.
[HTeHCHMBHE TOpOimanbHE MOJIE BHACTIIOK MATHITHOI IIaBYy4OCTI MOXeE, B 3HAYHIN Mipi, MPOHUKATH
3HA3Y B KOHBEKTHBHY 30HY i, TAKUM YHWHOM, 3[JaTHE CYTTEBO BIUIMHYTH Ha POOOTY COHSYHOTO
oQ-nuHamMo. B KOHBEKTHBHIH 30HI CTalliOHApHE TOPOidajbHE TOJIE YCTAJICHOTO CIPSIMYBaHHS
JI00aBISETBCS 10 30yAXKYBaHOTO MEXaHI3MOM IMHAMO OCLMJIIOIOYOr0 TOPOIAANBHOIO IO, SIKE
3MiHIO€ CBiii 3HaK (CHpsAMyBaHH:) 3 mepiogoM 11 pokie. B Takomy BHIAAKy aMILTiTy[ja CyMapHOTO
(OCHIMITIOI0YOTO TUTIOC JIOAAaTKOBOTO CTAI[iOHAPHOTO) TOPOINaIbHOTO TOJS MYCHTH OYTH Pi3HOIO B
CyCiIHIX IHKIAX, OCKUIbKH B OJHOMY IIMKJI [IOJATKOBE TIOJNE «IIMKUBIIOE» Q-edekT B
KOHBEKTHBHIN 30HI, a B HACTYITHOMY CIIOBUIBHIOE ¥oro. B pesymnprari, pi3HOIO Oynme i KiTBbKICTh
CIUTMBAOYMX (hparMeHTiB MOTYKHUX MATHITHUX CHJIOBHX TPYOOK, IO BiOOpa3UThCs, B KiHIIEBOMY
MiJICyMKY, Ha TEMITi IJISIMOYTBOpPEeHHs. ToMy came Lieé NPOHMKAalo4e 3HH3Y B KOHBEKTHBHY 30HY
TTHOWHHE CTaIliOHapHE TOPOiZaIbHE MOJIe MOXKE BHKJIMKATH aMILTITyIHY MOAYJISIIIO iHTEeHCHBHOCTI
IUIIMOYTBOPEHHS B MApHUX 1 HEMApHUX COHSYHUX IUKIaX. 3rigHo 3 mpaBwioMm [ HeBumeBa-Ods
KOXHHH 22-piuHUN MarHiTHUN UK TMOYMHAETHCS MAPHUM IMKJIOM MaJIol IHTCHCHBHOCTI, IMiCJIs
SAKOTO ¥Ie HemapHWi OiIbIl MOTYXHHHA HHUKJI. TOMy MU BBa)XaeMo, IO HANpsSM TITHOWHHOTO
CTalliOHAPHOTO IOJISl CMIBMAJA€ 3 HANPSIMOM TOPOINANBHOTO IMHAMO-TIONS CamMe B HEMapHUX
LIUKJIAX.

Monaean riaodaabaux Tedennii CoJtHIa

A.A. Jlorunos’, B.H. KpusoayockmuiiZ, H.H. Canbuukos’, O.K. Yepemupix*

MucruryT KocMudeckux uccienopanuit HAHY-TKAY
2AcTpoHOMUYECKas 06cepBaTopus KHEBCKOro HALMOHATILHOTO YHUBEpCHTETa MMeHH Tapaca
IlleBuenko
e-mail: *lesha.loginov@gmail.com, 2krivod1@observ.univ.kiev.ua

[Ipemnoxkena mMonens riobanbHbIX TeuyeHHd ConHba. XapakTepHOH OCOOEHHOCTBIO MOJENU
SBISIETCS. TO, YTO BXOJHBIMH TIapameTpamMu e€ sBIsoTcs aud@epeHInanbHoe BpalieHue B
conHeyHol KoHBekTMBHOH 30He (CK3), mnodydeHHOe MeTOJaMH TelIHOCEHCMOJIOTHH |
pacnpenenenne twiotHOCcTH B CK3, B3sitoe w3 crammaprHoit moxmenu Comana. TpyaHOCTB,
CBSI3aHHYIO C OOJBIIMM WHTEPBAJIOM 3HaUYeHU TIOTHOCTH 10 TiryonHe CK3 (000 msITr mopsaaKkoB
10 BEJIMYHMHE), YAAIOCh MPEOAOJIETh 32 CUET MPHUHATHIX IMPEINOIOKEHHH KaKk O chepuiecKoM
pacrpeneNeHNy PaBHOBECHBIX BEJNWYMH, BXOJIIMIMX B MOJETh B HYJIEBOM NPHONMKEHUH
(TUTOTHOCTH, JaBJEHWE, TPABUTAIMOHHBEINA TMOTeHIWad), Tak u o Heymnpyroctu (div(pv)=0)
ONHCHIBAEMBIX JWHAMHYECKHX TIpoIleccoB. B pe3ynpTare B TMONYy4YEeHHBIE [JISI YHUCICHHOTO
HCCIIEZIOBAaHUS YPAaBHEHUS IUIOTHOCTh B SIBHOM BHJIE€ HE BXOAWT, a AM((epeHInaIbHOe BpalleHHe
YUUTHIBAE€TCS B BUJAE a3UMYTAJIBHOW CKOPOCTH, 3aBUCAIIEH oT paauyca R u momspHoro yria 6.
Vy»=V, (R, 0), koTopas MOXeT OBITh IpeCTaBIICHA KaK JTr00ast TaaKast QyHKIHS 3TUX TEPEMCHHBIX.
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YpaBHeHus uccienoBauch metosoM ['anepkuna. [TomydeHHble penieHus: ObLTH CONOCTABICHBI C
HAOMIOATCIPHBIMUA ~ JTAHHBIMU O  TJIOOAIBHBIX TEUCHMSIX M HAa KAa4eCTBEHHOM YPOBHE
UICHTU(GHUIUPOBAHBI KakK: 1) MONIOUIATEHBIE CHMMETPHYHBIC U AaHTUCUMMETPUYHBIC TEUCHUS, YTO
MOXET OOBSCHUTH HAONIOAEMYI0 CEBEPO-IOKHYK) aCHUMMETPHIO COJHEYHBIX TeUeHUi; 2)
KpYTWIbHBIE KOJeOaHus; 3) MPOCTPAHCTBEHHO-BPEMEHHBIC BapHAllMW IOJIOMAATBHOTO TECUCHHUS.
Taxke TOKa3aHO, YTO KPYTHIbHBIE KOJICOAHUS ¥ TNPOCTPAHCTBEHHO-BPEMEHHBIC BapHaluu
MOJIOUJTAIBHOTO  TEUCHUSI SIBJIIOTCS a3MMYTAJIBHOW W TOJOWJAILHON KOMITOHCHTAMHU OJTHOTO
TPEXMEPHOTO CTOSUero KoneOaHus. TakuM o0pa3oM, B OJHOW MOJENH yIAIOCh OOBEIWHUTH BCE
YIOMSIHYTHIC BBIIIEC HAOIIOJaeMbIC TII00abHBIC TCUCHUS.

B otHOmenun IMpUpOJabl BO3HUKHOBCHUA I‘J'IO63J'II>HI>IX TC‘-ICHPIfI, ABTOpPBLI CYMUTAIOT, YTO OHHU
HOSIBIISIIOTCSL BCIICACTBUE MOTEpH ycToiunBocTH quddepenunansaoro Bpamenus Connna (V, (R, 6)
B CK3. IlpoBeneunbic ucciemnoBanusi ycronunBoctd V, (R, ) mo kputepuio Panes mokazanu
HaJM4Yre 00JIaCTH B MPUIIOBEPXHOCTHOW 30HE BOJH3M 3KBaTOpa, rae auddepeHnmans-Hoe BpalieHne
ConHua TepseT yCTOWYNBOCTb.

3as1eKHICTh KyTa HAXWJIY AKTHBHHUX 00/1acTell Bii BeJIMYMHU PO3HECCHHS
NMOJIAPHOCTEN

H.M. Jlo3unpka

AcTpoHOoMiuHa oOcepBaropis KuiBchkoro HarioHamsHOTO yHiBepcuTeTy iMeHi Tapaca llleBuenka
e-mail: nloz@observ.univ.kiev.ua

Hocnimxennst D'Silva, Howard (1993) miarBepmuio 3pocTaHHS KyTa Haxwiy OCi OIMOJISIpHHX
aKTUBHUX perioHiB (tilt) 3 BifcTaHHIO MIXK iX TOJTFOCAaMH Ta 301IBIIEHHS I[LOTO KyTa 3 IHIUPOTOIO, 1110
y3rojpkyeTrbes 3 Teopito Parker (1955, 1979), momnosHeHowo B mopanbiiomy D'Silva, Choudhuri
(1993) mopno aii cun Kopiomica Ta MarHiTHOro HaTATY Ha CIUIMBAIOYi MarHiTHi cTpykTypu. CydacHi
PEeBi3ii KX 3aIeKHOCTEH 3 BUKOPUCTAHHAM aBTOMAaTHYHOTO PO3IMi3HABAHHS aKTHBHUX 00JacTel Ha
marnitorpamax SOHO MDI (Stenflo, Kosovichev, 2012) ix He MHiATBepAWIH, IO 3alepeyye
cyrTeBui BIuB cuil Kopionica ta morpedye po3poOku HOBMX MoJiesIeli TeHepallii MarHiTHUX TOJiB
Ha Conni. [lopiBHSHHS pe3yibTaTIiB 3a3HAYEHUX CIIOCTEPESKHUX POOIT TMMOKa3ano, Mo MpH
po3HeceHHi moispHOocTed Bim 25 mo 60 MM (Bim 2 no 5 remiorpadgiyHMX TpaayciB) BOHH HE
cymnepevars OAWH OXHOMY. lIpHumMHY pPO3XOMKEHHS JUII MEHIIMX OIMOJIIPHUX CTPYKTYp MOKHA
3HaitH B poboti Zhang, Wang, and Liu (2010), ne 3HaiiaeHO, 110 aBTOMAaTHYHE PO3IMi3HABAHHS
CTPYKTYp 3 po3Mmipom, MeHIIUM 3a 10 MM Ha marHiTorpamax 301IbIIIYE B pa3H KiJbKiCTh 3HAXIIOK,
SIKI HacmpaBii € juine (parMeHTaMH aKTHBHUX 00JIacTe, ki Bxke po3nanucsa. OCKIJIbKU BiCl MK
LEHTPaMU TMOJIIPHOCTEH ()parMeHTiB BENMKUX AaKTUBHUX 00JacTell B CepeaHbOMY 30epiraroTh
3HAYHUM KyT Haxmwily 10 Tapanelli, SKUi MpUTaMaHHHWHA BEIMKHUM TpyrnaM, BKIIOYCHHS TaKUX
(hparMeHTIB PO3MIPOM BiJ KIJIBKOX MEraMeTpiB 10 BHOIPKH OINMOJIAPHMX AaKTHBHUX 00JacTei
3HIBEJIOBAJIO iCHYIOUY I OCTaHHIX MPUPOAHY 3aKOHOMIpPHICTH 301NIbIICHHS KyTa HaXWIIy OCi, siKa
3’eIHy€e TONMSIPHOCTI. TakuM YHHOM MMapagoKCATbHUM pe3yNbTaT 30UTBIICHHS KyTa HaXWITY
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MarHiTHUX CTPYKTYp, SKi 32 po3Mipamu He mepeBHIryioTh 20 MM, 00yMOBIeHHI HEJOCKOHANICTIO
ABTOMATUYHOTO PO3ITi3HABaHHS aKTUBHUX 001acTeH.

IlopiBHsIHHSA pe3yabTATIB Bi3yaabHUX BUMIPIOBaHb HANPYKEHOCTi MArHITHHUX OB
COHSIYHHUX IVISIM B TPHOX 00cepBaTOPisixX

H.H. Jlo3uubka, B.I'. JTo3uubkuii

ActpoHomiuHa oocepBartopis KuiBcbkoro HanioHansHOTo yHiBepcuTeTy iMeHi Tapaca llleBuenka
e-mail: nloz@observ.univ.kiev.ua
lozitsky@observ.univ.kiev.ua

MertonuuHi poOieMn Bi3yalbHUX BUMIPIOBaHb MAarHITHUX IOJIB COHSYHHUX IUISIM OYIIH JIETabHO
JOCHTI/DKeHI IUISIXOM TOPIBHAHHS 1 aHamizy crocrtepexenb B KHiBCbKil AcTpOHOMIUHIH
obcepsatopii (KAO), Kpumcekiii actpodizuuniit oocepBaropiii (KpAO) ta obcepBaropii MayHT
Bincon, Bukonani y 2010-2012 pp. 3Haliieni NpuuuHN PO3XO/KEHHS PE3yNbTaTiB BUMIPIOBAHb Ta
3aMpPOITOHOBaHI MOMPAaBKK KaliOpyBaIbHUX 3aexHocTel. CrocTepe)KeHHS, MPOBEICH] B IIUX CaMUX
obceparopisix y 2013-2014 pp., 103BONIAIOTE OLUIHUTH €()EeKTUBHICTH 3aIPOTIOHOBAHOI METOIUKU
yHi(ikamii mporeaypu BUMiIpIOBaHb Ta afiekBaTHICTh o0uncienux s 2010-2012 pp. monpasok. Ha
MPUKIIAJl BEJIUKUX COHAYHMX IUIAM JiameTpoM 30—60 cek. Jayrum MM JOCHIIWIM, YW BAAJIOCS
MiHIMI3yBaTH BiIMIHHICTh Pe3yJbTaTiB BHUMIPIOBaHb B Pi3HUX 00CEpBaTOPISX MPOTATOM OCTaHHIX
pokiB. 3HaiieHo, mo iHgekc Bsp, po3paxoBanuii 3a nmaHuMu oOcepBaTopii MayHT Bincon
BiZIPi3HAETHCA Bif po3paxoBaHoro 3a manumu KAO ne Oinmbiie, Hixk Ha 50 ['c, Tomi sk pi3HHUIA 3
KpAO cranoBute 130-140 I'c. BpaxoByroum, mo panime pisHuns gocsraiga 300 I'c, moxkHa
TOBOPUTH TIPO CYTTEBE MOJIMIICHHS TOYHOCTI BU3HAYEHHS MArHITHOTO TOJsSI COHSYHHUX IUISIM B
2013-2014 pp. 3a nauumu Bcix oOcepBaTopiit iHAeKe Bsp B 2013 ta 2014 pp. BUSBUBCA OHAKOBHUM 1
ctaHoBuB 2530+14 I'c.

IIporsiknicTh OiMOJsIPHUX Py COHSTYHUX IJIsIM Y 1949-2014 pokax 3a cBiTOBUMH
0azaMm 1aHMX

H.J. Jlo3unbkal, A.O. Tkauenko?, B.M. €pimenxo’

! Actponomiuna o6cepBatopis KuiBChKOTo HalliOHAJIBLHOTO YHIBEPCUTETY
imeni Tapaca IlleBuenka
e-mail: nloz@observ.univ.kiev.ua, efim@observ.univ.kiev.ua

2Kadenpa actponomii Ta (pizuku KocMocy (Gi3HUHOTO PaKyIbTETY
KuiBcbkoro HarmionanbpHoOro yHiBepeutery imeHi Tapaca llleBuenka

OrmparboBaHi pe3yNbTaTH BU3HAYCHHS MPOTSDKHOCTI TPYIT COHSYHUX IUIIM 3a 0azamMu JaHUX
Cayx6u Conus KwuiBcpkoi oOcepBaropii, myOmikanismu JanekocxigHoi obcepBaTopii Ta 6a3010
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nmanux Solar Observing Optical Network (SOON) opranizanii U.S. Air Force (USAF). 3naiineni
Oinspekagni Ta ~60-piuHi 3MiHM MPOTSDKHOCTI TPYHN IUISAM, IO MiATBEPIKYE BUCHOBKH POOOTH
€podeeBux (2010). Haiibinpmma mpoTsHKHICTh TPyH COHAYHHUX IUISIM criocTepiramacs y 18 Ta 23
LUKJIaX COHSYHOI akTWBHOCTI. [IpoBemeHi mocmimkeHHA Bizyami3ytoTh 11-piuHi Ta BiKOBI 3MiHH
JUHAMO-TIPOLECiB y KOHBeKTHBHIN 30HI CoHI. [IpOTSHKHOCTI Ipyl COHSYHUX IUISIM BU3HAYAIOTHCS
BETMYMHOIO MArHITHOTO TIOJISI B IUIAMAX, MPO IO CBITYUTH JOCTOBIpHA KOPEISIINS MiX
CepeAHBOPIYHUMH BETMUMHAMU MPOTSHKHOCTI BeMKUX rpyn L Ta inaykuii marnitHoro moist Bsp (3a
BeCh Tepioa koedimieHT Kopemsmii Mixk uMu iHAekcamu I = (.42, 1OCTOBIpHICTh iICHYBaHHS 3B’ SI3KY
99%).

IncTpymMeHTAJIBHUI KOHTYP clieKTporpada Ta iioro BUKOPUCTAHHA
C.M. Ocinos

TonoBHa Actporomiuna O6cepBatopist HAH Ykpaian

osipov@mao.kiev.ua

[ToxnOkn BuMiptoBaHb criekTpy COHI CHIIBHO 3aJI€XaTh BiJl TOCTOBIPHOCTI HasBHUX HAHHUX IIPO
incrpymenrtansanii kKoHTyp (IK) cnekrporpada. IK 3miHrOeTBCS 3 yacoMm 1 moTpedye MOCTIHHOTO
koHTpoo. [Ipu Bimomomy mpodini IK HeMae HiIKMX MPUHIMIIOBUX TPYIHOIIIB TIPH PEAYKIIAX BiJl
CIIOCTEPEIKHOTO JIO CIIPABKHBOTO CHEKTPY.

Opmnak mpogine IK BHUMIpIOETBCS JHIIE B TEBHUX JIOBKHUHAX XBHJIb. [IpoOiiema
nepepaxyHKy BHUMipsHOro mpodins mis iHmuWX A J1oci He BupimeHa. B mpencraBieniii poOorti
aHaJTI3yIOThCS MOXKIIMBI YMHHUKH, CIIPOMOXKHI 3MiHIoBaTH IK mpu moBopoTi andpakniiHOi rpaTku
criektporpada. IIpomoHyeTbcss METOAMKA OLIHKM BEJIMYMHU CHOTBOPIOIOYOI Mii IIMX YMHHUKIB Ha
OCHOBI aHami3y BincTaHe MK OiuHMMH MakcuMymamMu B mnpodimsax IK pisHuX mopsaxis.
3anpornoHOBaHO aIrOPUTM MepepaxyHKy npodis IK ms moBiIbHUX 3HAYCHD JIOBXKUH XBHIb.

CnexkTpanbHbli aHAIU3 ABYX 00M0 Juiepmana. Xpomocdepa.
M.H. IIaceynuk

I'maBHast actpoHommueckas oocepBaropus HAH Yikpannsr

rita@mao.kiev.ua

Kak wus3BectHo, OoMObl Omiepmana (BD) 3To0 KOpPOTKOXHBYIIME, MeTKOMAacIITaOHBIE SPKHUE
CTPYKTYphI B atMocdepe CoiHIla, KOTOPBIE CBS3aHBI C JOKAIBHBIM BBIZIECICHHEM SHEPTUH U MOTYT
HaOIIONAThCS B KPBUIBAX CHIBHBIX XpOMOC(EpHBIX JTUHHH, a Takke B YO koHTHHYyyMe. MHorune
UCCIIeIOBATENH CBA3BIBAIOT (peHOMeH B3 ¢ MarHUTHBIMU MOJISIMH U CTICU()UISCKUMH IBHKECHUSIMH
IUTa3MBl.
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U x0Tt MHOTO pabOT MOCBSIIECHO U3Y4YEHHUIO 3TOT0 HHTEPECHOTO SIBIEHUS, IPUPOAA €T0 10 KOHIIA He
MOHSATA U PU3MUECKasi HHTEPIPETAIHsI BCE €Ile 0CTACTCsl HEOTPEAEIeHHOM.

B nameir pabote MBI IpeACTaBIseEM Pe3yIbTaThl aHAJIN3a CIIEKTPAIbHBIX HAOIOACHNH B TUHUHA H,
nByx 0om0 Omnepmana (B3-1 u B3-2), xoTopsie BO3ZHUKIN M Pa3BHBAJIMCh B AaKTUBHOW 00JacTu
NOAA 11024 nHa yyacTKe BBIXOMSIIErO MarHUTHOTO MOTOKA. CIIEKTpalIbHBIC JaHHBIC C BBICOKUM
IPOCTPAHCTBEHHBIM M BPEMEHHBIM pa3pelICHHEM ObLIM IOJIYy4YeHbl Ha (PPaHKO-UTAIbSHCKOM
comaeynoM teneckonie THEMIS (o. Tenepude, Wcnanus) 4 wurons 2009 roma. HccnenoBaHb
BpEMEHHBIC BapHaIlMM WHTEHCHBHOCTH B KpBUTbSX juHMH H, Ha paccTosamm + 0,1 u £+ 0,15 aM ot
IICHTpa JIMHUU M B €€ ILIEHTPE, a TaKkkKe OCOOCHHOCTH HW3MEHCHHUS JIy4eBHIX CKOpocTel (Viyu)
xpoMoc(epHOro BeliecTsa B 00yiactd 00M0 DiiepMaHa U B UX OKPECTHOCTSIX.

IIpodunm muanm Ho, monmydeHHBIE A7 pa3HBIX TMEPUOAOB pa3BUTHS OOMO OmiepmaHa, ObUIH
ACMMETPUYHBIMHU C W30BITKOM SMHCCUH B JJIMHHOBOJIHOBOM KpbUie. VI3MEeHEeHUs MHTEHCUBHOCTH B
KPBUIBbSX JIMHUM YKa3bIBAIOT Ha TO, YTO BO BpeMs O0MO DiiepMaHa MPOMCXOAMIIO KaK HOCTETIEHHOE,
TaK U UMIYJbCHOE BblaeseHue 3Hepruu. Paccrosaue mexay b3-1 u B3-2 yBenuuuiiocs 3a Bpemst
HabOmronenunii or 1.3 MM no 2.3 Mm. Bpemennsie Bapuaiuu V. XpoMoc(hepHOro BellecTBa Ha
ypoBHE oOOpa3zoBaHus siApa JuHMM Ho umenu nBa mepuona yYBENWYECHUS CKOPOCTH, KOTOPBIE
COCTOSUTM M3 HECKOJBKHX WHAWBUAYaIbHBIX IHKOB. MakcuMalbHas JydeBasi CKOpPOCTh K
HaOMOJaTeNM0 cocTaBmsia -9 km/c, a or Habmomarens — 8 kM/c. B HeKOTOpele MOMEHTHI
HAOIIOJICHUI CYIIECTBOBAIN ITOTOKH IUIA3MBI BBEPX € Vyy 110 -85 kM/c 1t BHU3 € V4 10 50 xMm/c. B
obmacti pasputus bBD-2 mpomsomio gBa HEOONBIIMX BBIOpOCa XPOMOC(EPHOTO BeIIeCTBa
NPOIOJDKUTENILHOCTBIO OKOJo 1.5 MuHyThl. OOHapYXeHa TOHKas CTpyKTypa b3 Ha cnekrpax JuHUH
H,, monyueHHBIX B TedeHHe 4 MHUHYT Tepel M BO BpPeMs Pe3KOrO yBEIHMUYEHHS WHTEHCHBHOCTH B
KPBUIBSIX JINHHU.

OcOOCHHOCTH W3MEHEHHsS WHTEHCHUBHOCTH B KpbUIbSX JUHMM H, ¥ 1y4eBOH CKOpOCTH
XpoMoc(epHOTo BelecTBa YKa3bIBAIOT Ha TO, YTO UCCIIEIOBaHHBIE B paboTe JBe OOMOBI DiiepMaHa
BO3HMKJIM M Pa3BUBAJIUCHh Kak (r3ndeckd cBs3aHHAs mHapa. Hamm pesynbTaTel MOOAEP:KUBAIOT
MO/IeIb, B KOTOPOH MEXaHW3MOM 00pa3zoBaHus b siBisieTcs MarHUTHOE TIepecoeIMHEHUE B HUKHUX
cIosIX aTMochepsl.

3MiHa MOJSAPHOro MarHiTHOro noJys CoHus y 24-My HHKJIi COHTYHOI AKTUBHOCTI

MLI. Himxkano, ¥.M. Jleiixo

ActpoHomiuHa oOcepBartopis KuiBcbkoro HanioHansHOTO yHiBepcuTeTy iMeHi Tapaca IlleBuenka
pish@observ.univ.kiev.ua

[IpoaHanizoBaHo JaHi MO0 BEJIMYMHM Ta 3HAKa MOJAPHOro marHiTHoro moss CoHms 3a
CHHONTUYHUMH KapTamu MarHiTHoro mnois CoHus, noOyZoBaHMMH 3a MAarHito rpagiuHUMH
CIIOCTEPEIKEHHAMH Ha KocMiuHili oOcepBaTopii SDO (Solar Dynamics Observatory) Ta B paMkax
npoekty SOLIS (Synoptic Optical Long-term Investigations of the Sun). Busnaueno enoxu 3miHu
3HaKy MOJSPHOTO MAarHiTHOTO MOJS y Pi3HMX HiBKyJsX. BusaBieHo, mo y 24-My LUK COHSYHOI
aKTHBHOCTI y TIiBHIYHINA TiBKYJi BimOyJjacs MOTpidHA ,,[TIEPETOTIOCOBKA” MArHiTHOTO TOJS, a Y
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MmiBAeHHI — onmHOKparHa. [IpoanHanizoBaHO AWHAMIKY TMPHIIONSAPHUX TONIB MPOTHICHKHIX
NOJSIPHOCTEW y TiBHIYHIM 1 miBAeHHIH miBKynsaX. OTpuUMaHi pe3ylbTaTH MOPIBHIOIOTHCS 13
TUHAMIKOIO TIPHUIIOJSIPHUX MArHITHUX TONIB y 24-My IMKJII COHSYHOI aKTHBHOCTI 3a JTaHUMH
obcepraropii WSO (Wilcox Solar Observatory). OTpuMaHi pe3yibTaTH TaKOXK TOPIBHIOIOTHCS 13
JIAHUMH TTPO 3MiHY 3HaKa moyispHOro 1ojisi COHIIA y MONEePEAHIX COHTYHHUX ITUKIIaX.

JiarHoCTHKA M0/l TOPU30HTAJIBHUX MIBUAKOCTEN 32 CIEKTPAIbHUMU
crnocrepekeHHIMHU B HeHTPi qucky CoHus

M.I. Croninka

ActpoHoMiuHa oOcepBaTopist JIbBIBCHKOTO HaIllOHAJIBHOTO YHIBepcuTeTy iMmeHi [Bana dpanka
e-mail: sun@astro.franko.lviv.ua

l'opu3oHTanbHI MIBUAKOCTI € JOJATKOBHM JDKepelioM iHdopMarii mpo CTPYKTypy 1 IJHHAMIKY
COHSIYHOI KOHBEKIII Ha Pi3HUX MPOCTOPOBO-4acOBUX MacmiTabax. [lesky iHdopmarliiio mpo moie
TOPH30HTAJIHHUX HIBHIKOCTEH MOYKHA OTPHMATH 3a CIIOCTEPEKEHHSMHU Ha Kpato nucky CoHIs.
Ockinmpkn B 1eHTpi 1ucky COHIS HEMOXJIHMBO IPOBOAHWTH JOIIUIEPIBCHKI BHMipIOBaHHS
TOPU30HTAJIBHUX IOTOKIB, TO OYyJIM pO3poOJieHI BIAMOBIAHI MiAXOMU, B OCHOBI SKUX JICKHTH
JIOKaJlbHA KOpEJIAIis cepii iMi/DKIB COHAYHOI moBepxHi. Ha >kamp, mi migxoaw HE MPAOOTh Ha
MaJIUX POCTOPOBO-YaCOBHUX MaclITabaxX, IOYHHAIOYHN 3 TPAHYJIISAIIHHUX.

Mu 3anpornoHyBaJlid IMiAXiA, SAKUHW JO3BOJISIE BIATBOPIOBATH I0JIE TOPHU3OHTAIBHUX
mBuaKocTel 3a 2D crmocrepexeHHSIMH 3 BUCOKMM IIPOCTOPOBUM PO3PI3HEHHSM B IIEHTPI TUCKY
Connst. CyTh MeToy: TIOOYIOBa HUISIXOM PO3B’SI3Ky 00EpHEHOT 3ajiaui MepeHOCy BUIMPOMiHIOBaHHS
cepii HamiBeMHmipHYHMX Mojenedl HeomHopigHoi atmocdepu CoHus 3a pesyiapraramu 2D
CIIOCTEpEeKEHb B IEHTPi JucKy COHIS 3 IMOJANBIINM BiATBOPEHHSIM T'OPU30HTAIBHUX IIBUIKOCTEH
HIISIXOM PO3B’SI3yBaHHS BiJINOBITHUX PiBHSIHD T1IPOJANHAMIKH.

B pamkax Moneni HEOJHOPIIHOI COHAYHOI aTMoc(heph ACIUTyHIAa MU TIPOBEIH TECTOBI
JIOCITiDKEHHS 3apOIIOHOBAHOTO METO/IY 3 BUKOPUCTAHHSM Pi3HUX CHEKTpaTbHUX JiHiH. Hamr miaxisn
HalKpalie mpamoe B IIapax HIKHBOI atMocdepun CoHusd — KoedilieHT Kopemsmii Mik
BiJITBOPEHUMH Ta BIIOMUMHU (3 MOJIEIi) MIBUAKOCTAMH mopsaky 0.8.
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Fine spectral manifestations of strong spatially unresolved magnetic fields in solar
flares and sunspots

V.G. Lozitsky!, M. Gordovskyy?

LAstronomical Observatory of Taras Shevchenko National University of Kyiv
lozitsky@observ.univ.kiev.ua
ZJodrell Bank Centre for Astrophysics, University of Manchester
mykola.gordovskyy@manchester.ac.uk

The main purpose of the present study is to estimate the local magnetic fields in active regions on
the Sun using observational data from two instruments: horizontal solar telescope of the
Astronomical observatory of Kyiv Taras Shevchenko National University and space observatory
Hinode. Data from first instrument include 1+V spectra of several lines of Fe | and Cr | which were
observed in 12 solar flares. Similar data for two sunspots were studied too. As to Hinode data, they
present Stokes I, Q, U and V profiles in Fe |1 6301.5 and 6302.5 lines observed in several sunspots
with high angular resolution. In order to search fine spectral manifestations of strong spatially
unresolved magnetic fields, we used different methods, in particular, detailed study of the bisector
splitting function (BSF) of | £ V profiles and Stokes I, Q, U and V diagnostics. We found reliable
evidences to existence of subtelescopic fields in range >5 kG which we plan present and discuss in
our report.

Magnetic field diagnostics in solar plage using Fe 1 5233 line and BSF method

V.le. Lyakh?, V.G. Lozitsky?, O.B.Osyka?

Physical Phaculty of Taras Shevchenko National University of Kyiv,
walllerka@ukr.net
2Astronomical Observatory of Taras Shevchenko National University of Kyiv,
lozitsky@observ.univ.kiev.ua, oksanao@ukr.net

The bisectors of I+ V Stokes profiles were analyzed for diagnostics of local magnetic field in solar
plage of 7 August 2013 observed on Echelle spectrograph of horizontal solar telescope of the
Astronomical Observatory of Kyiv Taras Shevchenko National University. The main idea of
bisector splitting function (BSF) metod is to analyze the weak deviation of observed splitting of
bisectors of 1+V profiles from linear trend taking into account that in case of weak field
approximation the bisectors of | + V and | — V profiles should be mutually parallel (Lozitsky, 2015,
Advances in Space Research, Vol. 55, 958). This method was applied to observations in Fe | 5233
line. We found a weak spectral peculiarity on distance nearly 120 mA from line center that could
indicate the presence of local magnetic field of about 7 kG.
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The impact of solar surface dynamo magnetic fields on the chemical abundance
determinations

N.G. Shchukinal?, A.V. Sukhorukov*?, J. Trujillo Bueno®

IMain Astronomical Observatory, NAS of Ukraine
2Institute for Solar Physics, Department of Astronomy, Stockholm University,
3Instituto de Astrofisica de Canarias
shchukin@mao.kiev.ua

The solar abundances of iron and of the CNO elements play an important role in addressing a
number of important issues such as the formation, structure, and evolution of the Sun and the solar
system, the origin of the chemical elements, and the evolution of stars and galaxies. Despite the
large number of papers published on this issue, strong debates about the abundances of such solar
chemical elements continue. Most abundance studies ignore the fact that the solar photosphere is
significantly magnetized, due to the ubiquitous presence of an unresolved, tangled magnetic field at
sub-resolution scales, whose mean strength is thought to be of the order of 100 gauss.

The aim of the present investigation is to quantify the impact of such significant small-scale
magnetization on the determination of the solar chemical abundances. To this end, we used two 3D
snapshot models of the "quiet" solar photosphere taken from state-of-the-art radiative magneto-
hydrodynamical simulations with small-scale dynamo action. One of the 3D models used has a
negligible magnetization, while the other is characterized by a surface mean field strength of
160 gauss. Using such 3D models we have carried out spectral synthesis for a large set of Fe I, C I,
N I, and O I lines, in order to derive abundance corrections caused by the following effects:

o the magnetic, Zeeman broadening of the intensity profiles(direct effect)
¢ the magnetically induced changes of the photospheric temperature structure (indirect effect).

We find that if the magnetism of the quiet solar photosphere (B~100 gauss) is mainly produced
by a small-scale dynamo, then its impact on the determination of the abundances of iron, carbon,
nitrogen and oxygen is negligible.
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Sesion «Astrometry and Small Bodies of the Solar System»

CrarucTHKA NO3UIIIMHNX CIIOCTEepeKeHb KOMeET Ha cnocTepexHii cranuii B JlicHukax

O.P. bapancbkuid

AcTpoHOMiuHa obcepBaropis KuiBcekoro HarioHanmsHOTO yHiBepeuTeTy iMeHi Tapaca [lleBuenka
abaransky@ukr.net

[IporpaMy cucTeMaTHYHUX CIIOCTepeKeHb koMmeT Ha Teseckomi A3T-8 B Jlicnukax (Kog MPC -
585) 6yno posmovaro B kBitHI 2006 p. CtanoM Ha KiHens 2014 p., 3a manumu caiity Minor Planet
Center (MPC) [1], Ha cmocrepexHiit craniii B JlicHukax, npotsaroM 429 crocTepeXxHUX HOUYEH
orpuMaHo 14359 nosuniiaux crnoctepexenb 405 xomer. Y TaOnMil NMOJaHO PO3MOIIT KIJIBKOCTI
MO3UIIITHAX CIIOCTEPEXEeHb KOMET IO pOKaM y TaKOMY MOPSAKY: Year — pik; N comets — KiTbKICTb
komeT; N Obs. — KiJIbKicTh KOMETHUX criocTepexenb; N Nights — KilbKicTh CIIOCTEPEKHUX HOYEH;
N Observatories — kingbpkicTh 0OcepBaTOpiif, sKi HaACHIANIH TMO3UIINHI crocTepexendss B MPC;
Rating — pelTHHT CIIOCTEpEKHOT CTaHIIT cepesl 00cepBaTopiii 3a KITBKICTIO CIIOCTEPEIKECHb.

Year N Comets | N Observations N Nights N Observatories Rating
2014 94 4651 59 461 I
2013 76 2514 47 487 1l
2012 41 1300 38 460 X
2011 50 1465 52 481 \
2010 55 991 47 450 Xl
2009 63 1133 52 454 X
2008 79 935 47 456 X1
2007 53 544 35 433 XVII
2006 41 826 47 379 X1
Pasom 405 14359 424

Takum uuHoM, B 2014 poui crioctepexxHa craniis B JlicHUKax BHHIDIA Ha TepIie Micle B
PEUTHHTY 32 KUIbKICTIO MTO3UIIIITHUX CIIOCTEPEXEHb KOMeT cepen 461 oOcepBaTopii CBITY.
1. http://www.minorplanetcenter.net/iau/special/CountObsByY ear.txt
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AcTpomMeTpu4HMii orJisii HeOa B 30Hi 2°-5.5° orpumannii Ha Teseckoni MAK

M. 1. Bypomcnkuiil, I1. ®@. Jlazopenko?, B. JI. Kap6oscenkuii2, JI. M. Cpauiii?,
C. Kacpan?

1Actporomiuna ob6cepsatopis KnuiBchKkoro HamioHansHOro yHiBepcuTeTy iMeni Tapaca llesuenka
TonosHa acTponomiuna o6cepparopis HAH Ykpainu.

B 2010 pom mpomomkeHa TOBrOTEpPMiHOBA IIporpaMa  CIIOCTEPEEHb 3IpOoK  Ha
actpoMeTpuaHoMy komriekci MAK B ekBatopianbHiil 30Hi HeOa 3 4-KpaTHUM MEPEKPUTTSIM CKaHiB,
3 METOIO0 CTBOPEHHS ONOPHOTO aCTPOMETPUYHOro KaTajory. [Iporpama mae Ha MeTi MOIIMPEHHS
omopuoi cucremu Hipparcos-Tycho na 30pi g0 V=17", ortpumanHs ix QoromMeTpruyHHX
XapaKTePUCTUK Ta BU3HAYCHHS BIACHHUX PYXIiB.

3 2010p. mo 2014p. mpoBenerno 125 Houel criocTepexeHb, oTpuMano 6ins 40000 3HIMKIB Heba
po3mipom 19.3'x19.3' B ekBaTOpiasbHiii 30H1 (3 = 2° +5.5°) Ta CTBOpEHHIA apXiB CIOCTEPEIKEHb, M0
Mae 00’em Omuzpko 80,5 ['Gaiir Ta MicTHTh Maibke 6 MIH. 300paxeHh 00’ekTiB. OTpumaHO
MOTIePETHIN KaTaJIoT TIOJIOXKEHb OiTsl 2MHIL. 3ipOK B eKBaTopianbHii 30HI (O = 2° +5.5°). [loxubka
OJTHOTO cTiocTepekeHHs s 3ipok V<14m ctanoButh 80 — 130 mca. [ 3ipok, 1o croctepiraivch
3 - 4 pa3u, moxuOKa MOJIO’KEHb KAaTAIOTy 1O BHYTPILIHIN y3ro/KeHOCTI cTaHOBUTH 50 - 80 Mcx st
3ipok V<14m, ta 80 — 200 mcx amns 3ipok 14m<V<16m.

IIpenBapuTe/ibHbIE Pe3yJdbTAThI CIEKTPAJIbHBIX TeJ1€BU3HOHHBIX HAOIIOIEHU
meteopoB B Oxecce 2014 roga

I0.M. I'op6anes’, A.M.Mosrosas?, U.U.KumakoBckas®

! Actporomuueckas o6cepsatopust OJIECCKOTO HAMOHATLHOTO YHUBEPCHTETA MMEHH
.. MeuHukoBa
2AcTpoHoMUYECKas 0bcepBaTopus KHEBCKOro HalMOHAILHOTO YHUBEpCHTETa MMeHH Tapaca
[ITeBuenka
alenamozgova@mail.ru

B mepuon ¢ urons mo aexadbps 2014 roxa Ha wabmogarensHo ctanimu Kryzhanovka A08S5 B
Opecce NPOBOIMIINCH CIIEKTPAIbHBIC TEICBU3HMOHHBIC HAOIIOACHUS MeTeopoB. OHa U3 YeThIpeX
KaMep METEOPHOTO TEIEBU3HMOHHOTO MATPYJis ObLIA OCHAICHA PETUTUKON TU(PAKIIMOHHON PEIIeTKH
500 mWTpUXOB/MM.

TeneBU3MOHHBI METEOPHBIN HaTpyiab paboTaeT B HempepbiBHOM pexknme ¢ 2003 roma mo
HACTOSIIEE BpeMsl.

OO6nacTe TaTPyTUPOBAaHUS KaMepbl C PEIIeTKON CHHXPOHHO MaTpyIHpOoBaja aHAIOTHYHAS
KaMepa B UHTETPAIBLHOM cBeTe. MCHonb3yroTcsl OJHOTHUIHBIE KaMmepbl ¢ oObekTuBamu KO140
(F=140mwm, 1:2) u KP35 (F=140mm, 1:1,8).
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[IpuBOAUTCSI CTATUCTHKA HAOJIOJATENBHBIX HOYEH, MPOJODKUTEIBHOCTH MATPyIUPOBAaHUS. 3a
BpeMs HaOJIOJICHUI TojydeHo 11 CIeKTpoB METeOpoB M 73 cIeKTpa CIyTHUKOB. [IpoBoguTtcs
CPaBHUTEIBHHBIN aHATTN3 TAHHOTO MEPUO/Ia C aHAJOTMIHBIMU TIepHOAaMu 13 JIeTHUX HAOIIOACHUH.

Ha ocHoBe MeTeopHO# 0a3bl NTaHHBIX MO U300PAKESHUSIM METCOPHBIX TPACKTOPUN BBIYHUCIISIOTCS
ONTHUMAJIbHBIE XapPaKTCPUCTHKH M YCIOBHS JUIS CIEKTPalbHBIX HabOmoaeHuil. [lpencraBieHa
00paboTKa CHEKTPalbHBIX CTaHAapTOB: cIekTpa IOmmrepa u  spkmx 3Be3d. [IpoBedcHa
criekTpooToMeTpruieckass o0paboTka M300paKEHUH METCOPHBIX CIIEKTPOB U OTOXKICCTBICHUE
CTHIEKTPATLHBIX 0COOEHHOCTEH B CIIEKTPaX METEOPOB.

Ha ocHoBe pe3ynbTaToB HaONIOJEHUN U UX 00pabOTKHU JENAlOTCSA BBHIBOJABI O MEPEOCHAICHUU
TEJICBU3UOHHOTO METCOPHOTO MATPYJIs U MPOIOJHKCHHUS CIICKTPATBHBIX HAOIIOICHUI METECOPOB.,

Photometric and spectral investigation of the comet 103P/Hartley?2 at the 6-m telescope
SAO RAS

O. Ivanoval, I. Lukyanyk?, E. Shubina?, M. Kiselev?, V. Afanasiev®

!Main Astronomical Observatory, NAS of Ukraine
2Kyiv National Taras Shevchenko University
3Special astrophysical observatory of RAS, Russia
sandra@mao.kiev.ua

We analyzed the narrow-band photometry and long-slit spectroscopy of the comet 103P/Hartley
2 taken in 2010 November, after the time of perihelion passage. The comet was 1.08 AU and 0.2
AU heliocentric and geocentric distances, respectively. The observations were made at the prime
focus of the 6-m telescope BTA using the focal reducer SCORPIO. The narrowband filters were
used for selecting the BC (14450/67 A), RC (L7128/58 A) continuum and C, (A5141/118 A), CN
(L3870/62 A), CO+ (A4277/39 A) and NH, (A6630/34 A). We analyze the 1.3800-7200 A long-slit
spectra of the comet and detected features of following molecules of CN, CH, CH+, CO+, Cs, C»
and NH.. We estimated gas productivity of the comet using Haser Model. Also we calculated dust
production rate of the comet. We analyzed the morphology of the coma using different digital
filters.
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IMomyxk nposiBiB HerpapiTauiiiHuX eQeKTiB KOMETHOI IPHUPOIH B ACTEPOINiB
AM. Kaszanues!, O.P. Bapancoknii? , I.B. Cepaokos!

'KuiBchkuii HanioHansHuii yHisepcuteT imeni Tapaca Illepuenka
’Hauionansuuii 60taniunuii can im. M.M. I'pumka HAH Ykpainu
ankaz@O0bserv.univ.kiev.ua

B ocranHi poky BHSBIEHO HOBHH THII MallUX TiJ, IO MOXYTh PO3TJISAATUCS 1 K acTEepOild, 1 sK
KOMETH. IX Ha3MBalOTh «KOMETHU rojioBHOro nosicy», KI'TI (main belt comets, MBC). Lle actepoinu,
OpOITH SIKUX PO3TAIIOBAaHI B MEXaX TOJOBHOTO MOSICY, 1 SKi, B TOW e Yac, MalOTh MEBHI KOMETHi
03HaKu (MMJIOBI YM Ta30-MHUIOBI 000JI0HKHM). Benuki miBoci Bimomux Ha chorogHi KI'TI nexars B
30BHIIIHIM 4YacTWHI mosicy actepoimiB. ToMy HOBi Tijla TakOro THIy TaKOX CIiJ HIYKaTH Ha
BignaneHux Big COHIII acTepoiqHUX OpOiTax.

Buuit i3 acrepoina muity 4u razy Ma€ BUKJIMKATH 3MiHH TOJOXKEHB Tila B IIPOCTOPI, AKi HE
MOJKHA TIOSICHUTH TpaBiTaliiianMu 30ypeHHsAMH (HerpaBitamiiiHi edektu, HI'E). B maniit po6oti
3pobnena crpoba BusBuTH HI'E B pyci actepoinis rpynu I'insau (a = 4.0 a.0.). BixiOpa#i kinbka Tix
Ha opOiTax 3 ekcueHTpucureramu e > 0.25. Taki actepoinu B MEPHUTENTiIX MOXYTh HiAXOIUTH JO
CoHII4 Ha BIJICTaHb MEHIIIE 3 a.0.

BukoHaHi ciocTepexeHHsl TphOX acTepoifiB Ha Teneckoni A3T-8 cioctepexHoi crantii AO
KHY B c. Jlicauku. CrioctepesxeHHsI IPOBEACHI B XOBTHi-nmucTonaai 2014 p. nobnusy nepuremniiB
OpOIT acTepoiiB JuUIsl JABOX PO3HECEHMX B Yaci MEpiofiB, TOOTO Ui PI3HMX 3HAYCHb CEPEIHBOT
aHoMaJtii.

[lopiBHSIHHS OTPUMAaHUX 13 CHOCTEPEKEHb MOJOXKEHb acCTepPOiliB 13 PO3PaXOBaHUMHU
3HAYCHHSMH JUTs 1BOX Tia He BusiBriin nposisiB HI'E. Iyis oxHoro 3 actepoinis (207605) pizuui O-
C B pi3HI MOMEHTHU BKa3yloTh Ha MoxuuBicTh Aii neBHoro HI'E. TeopeTnuni ouiHKM CBigYaTh mpo
HEMOXJIMBICTh NosicHeHHs! pizHuLb O-C edexTom SproBcbkoro. Tomy MOXKHA MPUITYCTUTH, IO Ha
JaHui actepoin mooau3y nepuredito aie HI'E xomerHol npupou.

BukopucTani crmocTtepeXeHHs LUX K€ TPhOX acTepoidiB B Ti X MEpioAM B IHIIMX
oOcepBatopisix CBiTy, po3Minieaux B 0a3i ganux MPC. Pisuuni O-C 3a gmanumu MPC sxicHo
niaTBepKyoTh MoxuuBicTh Aii HI'E xomeTHO1 mpupoau muis acrepoina 207605.

Juis Gutbn oOrpyHTOBaHOTO BMCHOBKY Ta moimykiB aii HI'E BapTo mpoBoautu mopansiii
CTIOCTEepEKEHHS acTepoiniB rpynu ['inbau Ta ix aHamis.
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Iomyk 3B’ SI3KiB NPUIVIMBHUX KOCMIYHUX CHJI i3 3eMmileTpycamMu
AM. Kazanues!, JI.B. Kazanuena’, A.B. Hazapesu4?, JI.€.Hazapesuu®

!Actponomiuna o6cepsaTopist KuiBchKkoro HalioHansHoro yHiBepcuteTy iMeni Tapaca Illesuenka
?Kapnarceke Bigginenss Iacturyry reogisuxu im. C.1.Cy660Tina HAH Ykpainu
3InctutyT reodisuku im. C.1.Cy660tina HAH Ykpainu,

3B’S130K 3eMJIETPYCiB i3 BINIMBOM MICHIISI CTAHOBUTH BaXUIUBY MPOOJIEMY MPOTSITOM COTEHBb
pokiB. Ha crorommi BCTaHOBJICHI TIE€BHI KOPEJAIINAHI 3B’S3KM MDK KUIBKICTIO Ta €EHEPTI€I0
3eMJIETPYCIB 1 pi3HUMH MapameTpaMy BIUIMBY Micsns (BigcTtaHHio Bij 3emii, KyToM (asu Ta iH.).
IIpo icHyBaHHS TakuX 3B’S3KiB BKa3yBaJIOCS 1€ y TO3aMHUHYIOMY CTOMNITTi.. B mepeBaxHii
OiMbLIOCTI CcydacHUX MyOJiikamid 3 1€l TEeMaTWKH BIUIMB TNPUPOJHOTO CYNyTHHKA 3eMJli
PO3TISIIAETHCS JIMIE SIK CITyCKOBUH MEXaHi3M, a He K NpPUYMHA BUHHUKHEHHS 3eMIICTPYCIB.
I'070BHOIO CKJIAIOBOKO TAKOTO CITyCKOBOTO MeXaHi3My Ma€ OyTH NpHUIUMBHA Jist 3 0oky CoHIS Ta
Micstist, 10 B OKpeMHUX BHIAAKaX MPHUBOAWTH J0 BUBIILHEHHS €HEPrii, HAKOMWYEHOI B HaJpax
3emili caMHMH K TiJ3€MHUMH TporecamMd. B Takux myOmikamisx NIyKaeTbes KOPEJSIisl Jucia
3eMJICTPYCIB HE Juie i3 ¢azamu Micsius, BiactanH Micsis Bigx 3emii, a i 3 nepiogoM noou. Y
psai myOmikamiii aHami3yeTbes KOpENsIis 3eMIIETPYCiB i3 COHSYHOIO aKTHBHICTIO. barato poOiT
MICTSITh CYNIEPEUINBI JJaHi PO HASBHICTh Ta XapaKTep 3B SA3Ky 3eMIIETPYCIB i3 MapaMeTpaMu BIUTHBY
Micsist. ToMy MOmMYK MOXKIMBHX HOBHUX YITKHX 1 TEPEKOHIMBHUX TaKUX KOPEJSIIHHUX 3B’S3KiB
3aJIMIIAETHCS AKTYaJIbHUM.

VY naniif pobOTI BUKOPHCTAHO MacHB CEMCMIYHUX TOAIN, OTpUMaHuii Bif ¢imiany ['onoBHOTO
HEHTPY CIEiaIbHOTO KOHTPOJIIO HAIiOHAJbHOTO KOCMIYHOIO areHTcTBa YKpainu (MakapiB 1) y
pamkax goroBopy mpo criBpoOiTHunTBo Mixk ['IIMK Ta reomoriuamm ¢akymnberetom KuiBcbkoro
HallloHaJIbHOTO YHiBepcuTeTy iMeHi Tapaca IlleBueHka.

VY nonepeaHiii poOOTi 3a y4yacTiO OZHOIO 3 aBTOPIB OyJ0O BHKOHAHO 3arajibHy OOpOOKy
MmacuBy. byno BctaHoBIieHO, 110 moBHA BUOipKa [yis Beiei 3emui y wiit 0asi icHye st marHityn M>4.
Takox Oynu OTpUMaHi TNEBHI KOPEJSMiMHI 3aJIe)KHOCTI KUIBKOCTI 3eMIIETPYCIB B CepelHbOI
aHomauii Micsist Ha opOiti. BusiBuiocs, mo noioHi 3anexunocti N(M) MaroTh pisHUMiA XapakTep Juis
3eMJIETPYCIB 3 TIMOIEHTPaMH Ha pi3sHHMX rmOmHax h. 30KkpeMa BiAMIHHICTD MiX 3aJI€KHOCTIMH
N(M) mpu h <40 Ta npu h > 40 € cTaTUCTUYHO 3HAYMMOIO Ha PiBHI BHIIIE TPH CirMay.

[Tomryku KopensauiiHUX 3B’A3KIB 13 mapamerpamMu Micsusg moTpeOyloTh peTeabHOI
yBaru, OCKIJIbKU XapaKTep 3MiH OKPEMHX IMapaMmeTpiB 3 4acOM € JOCUTh CKJIaJHUM. Tak B
3aJIe)KHOCTI YHClia 3eMJIETPYCIB BIJl T€OLEHTPUYHOIO BiACTaHI Micsaus € JBa sCKpaBi
MaKCUMyMH. BOHHM MPOCTO TMOSCHIOIOTHCS THM, IO Ha PI3HUX T€OLEHTPHUUYHUX BIJCTAHSIX
Micsis epedyBae icToTHO pi3HH yac. CkoperoBaHa (IpOHOPMOBAaHA HA Yac) 3aekKHICTh
N(rm) crae maii>ke rOpU30HTATBHOIO.

3aeKHOCTI KUTBKOCTI 3emiieTpyciB Big kyra Mk Connem Ta Micsuem fz wmaibke He

noTpeOyoTh MomioHoi Kopekiii. Ile Tomy, 1m0 MBUAKICTH 3MiHU fZ KonmBaeThecs B Mexax 5%.
3aranmpHa 3anexHicTh N(fz) He mokasye sSKHXOCh XapakTepHHX 0COONMHMBOCTEH. Y TOM ke yac Taki
3JICKHOCTI M Pi3HUX TreorpadidHuX 30H MOXKYTHh ICTOTHO BIAPIZHATHCS, SK HAIPHUKIAT
sanexxuocTi N(fz) s cximmol Ta 3axigHOI MiBKY!Ib. BiqMIHHICTE TaKMX yCepEeTHEHNX 3aJI€KHOCTEN
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CTaTHCTUYHO 3HAYMMa Ha PiBHI BHINE «IBa cirMa». OTxe BB MicsIs Ha 3eMIIETPYCH JEMIO 10
pi3HOMY MIPOSIBIISIETHCS HE JIMIIE MTPH Pi3HUX INIMOUHAX, a U y pi3HUX TeorpadivyHux (ToOTO, y pi3HHX
CeHCMOAKTHBHHUX ) 30HaX.

BinminnicTs BBy Micsns Ui pi3HUX MIMOMH MOKHA Oa4MTH 1 HA MPUKIIAAl 3eMJIETPYCiB
B OKOJi 30HM BpaHua, 1m0 ocoOMMBO BaXXIUBO Uil YKpaiHU. BUsABICHO pi3HUI SKICHUH XapakTep
sanexxuocteit N(fz) ms pisHux miamnazoHiB TTHOWH TIOIEHTPIB.

®otorpagiuna actponomiuna kojekuigs AO KHYTII ta ii inTerpauis 1o
MiZKHapoaAHOro iHgopManiiiHOro MoJIs

JI.B.Ka3zanueBa

AcTpoHoMmiuHa obcepBaropis KuiBchkoro HarioHaisHOTO yHiBepeuTeTy iMeHi Tapaca IlleBuenka
KazL@ukr.net

B pamkxax mpoekty VYkpaincekoi BipryansHoi obcepBatopii AO KHYTIHI mnpamioe nHapg
3a0€3MEYCHHSIM BIAKPUTOTO JIOCTYITy IO OPUTIHANBHUX PE3YNbTaTiB CIIOCTEPEKEeHb MOMEPEAHIX
pokiB. 30Kpema BHKOHAHO KaTajoTi3allilo, CHCTEeMAaTH3allil0 Ta OmU(QPOBKY pe3yibTaTiB
criocTepekeHb (poTorpadiuHIM METOIOM Pi3HHX HEOECHHUX CBITHII Ta 30pSIHMX MOJIB 3a nepioxa 1898
- 2001 pp. Jani choocrepexeHb BBiMIUIM J0 00’€aHaHoro I1udposoro apxisy YkpBO,
MixnaponHoro ApxiBy mmpokopopmaTHux Qotorpadiunux ruiatiBok (WFPA) Tta mo
MikHapoaHoro npoekry Astroplate Wiki. 3aBasku mopranaM IuX NPOEKTIB HAHOMMKYMM YacoM
BUTIISA KOKHOTO (hoTOorpadivyHOro 3HIMKY, Bim3HATOrO Ha ToHay 40 iHcTpymentax B KueBi Ta B
SKCTICNIIIHHIX yMOBaX KHUIBCBKMMH EKCIIEIUIIIMH MOXKHA Oy/le OTpHMartd pa3oM 3 IOBHOIO
iHopMaIli€ro PO YMOBH, IMMapaMeTpH CIIOCTEPEXeHb Ta iX 00poOKy. YUacTmHy Matepianmy BiKe
BUKOPHUCTAHO B JCSIKHX IPOTrpaMax CIJILHOTO MEPEOoIpaliOBaHHs CIIOCTEPEKEHD 3a TPUBAJII YacOBI

TIEPiOH.
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®diznuni mapamerpu miazmMonoro xpocra komeru C/2014 Q2 (Lovejoy)

B.B. Kanemonox?, LB.. JIyk’sinux?’, FO.M. T'opoanbos?, B. Kamy6a? , P.B. Humenko®

1 Actporomiuna ob6cepratopis KuiBchkoro HamioHansHOro yHiBepcuTeTy iMeni Tapaca lleBuenka
2ActpoHoMiuHa obcepBaTopisi OfechbKOro HalliOHAILHOIO yHiBepeuteTy im. 1. I. Meunukosa.
*Hauionansuuii ynisepcuter «Kueo-MorunsHcbKa akaaeMis».
klev@observ.univ.kiev.ua

Komera C/2014 Q2 (Lovejoy) cnocrepiranacs 7 mrotoro 2015 p. Ha crioctepesxHiii cranmii H/I
«ActpoHomiuHa obcepBaropisi»y OmechbKoro HalioOHANBFHOTO yHiBepcuTeTy iMeHi [.I. MeunnkoBa B
c. Masku (Ne583) 3a nomomoroto Teneckony RC-800 (D=80 cMm, F= 214.0 cm), sxuii oOnagHaHMi
133 kameporo MicroLine 9000, B inTerpansaomy cBiTii. [Tone 30py Teneckomny ~2°. Lle nano 3mory
3apeecTpyBaTH IJIa3MOBI XBOCTH Ha BENHKIM BiJcTaHi BijJ siapa. Byma Bukopucrana audysiiiHy
monens lllynpmana mis mocmimkeHHS (Bi3MYHUX YMOB B IUIa3MOBOMY XBOCTI mi€i kometn. [licms
CTaHMApPTHHUX peAyKuid Oymm moOymoBaHi doromeTpudHi mpodini (MMO3TOBKHI Ta MOMEpPedHi) Ta
BIJIMIOBiIHI TEOPETHYHI KpUBi 1udy3iiiHOT MOJETi.

O6uncneni (hiznyuHi mapaMeTpu (IPUCKOPEHHS, 9ac KUTTA (DIYyOPECIiOI0UNX 10HIB, TOJOBKHIH 1
nornepeyHni koedimienT audys3ii, MexXi IHAYKIIT MarHiTHOTO TI0JIs) TJ1a3MOBUX XBOCTIB KOMETH.

Modeling of Centaurs’ future orbital evolution

N.S. Kovalenko?, R.A. Guliyev?, V.V. Kleshchonok?, K.I. Churyumov?

! Astronomical Observatory of Kyiv National Taras Shevchenko University
2 Shamakhy Astrophysical Observatory of Azerbaijan, Y. Mammadeliyev, Shamakhy, Azerbaijan
kieplanet@ukr.net, rustamdb@gmail.com

The orbits of currently known Centaurs and their slightly different clones (1534 massless
particles alltogether) were integrated for 1 Gyr forward in time using SWIFTER RMVS integrator.
These asteroids move in a space between orbits of Jupiter and Neptune (with g>5.2 AU, Q<30 AU),
and have the Tisserand invariant T;>2. Centaurs are believed to be a transitional population between
the Kuiper Belt objects and Jupiter-family comets. It is shown that the dynamical lifetime of the
Centaurs population is about 10%°-10%° years. Results of the simulation for different orbital
parameters are discussed.
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Konuenuisi crBopeHHst 6araTopyHKIiOHAIbHOT0 MOOIIbHOIO Tes1eBi3iiiHOTro
KOMILIEKCY [JIsl CIIOCTepe:KeHb MeTeopiB

I1.M. Ko3ak, O.0. Poxuio, A.M. Mo3rosa
ActpoHomiuHa obcepBaropist, KuiBcbkuit HanioHansHui yHiBepcutet iMeHi Tapaca llleBuenka

Jinst oTpuMaHHS MaKCUMaJIbHOI iH(pOpMaLlii PO MeTeop, Ta MPO KOCMIUHY YaCTHUHKY, HIO il
MIOPOJIKYE, B 3aJI€KHOCTI B/l THUITYy CIIOCTEPEKEHb BHKOPHCTOBYIOTHCA 200 TBOXCTOPOHHI ONTHYHI
TEJIeBI3iiHI 4M Bifeo cmocTepexeHHs, abo pamionokaumiiHi. [lpu TeneBi3iHHUX CHOCTEPEKESHHAX
OOMEXYIOTbCS, SIK MPAaBUIO, BHCOKOYYTIMBUMH CIIOCTEPEKHHMH CHCTEMaMH 3 IEpeNarouuMu
TeJIeBI31HHUMH TPyOKaMU OCHAIIEHUMH TTiICHITIOBaYeM CUTHaY (HalpuKial TeJIeBi3iiiHi nepeaadi
TpyOku JIi-804 Tuny Cynep-i30koH), a00 OUIBII CydYacHUMH, ajie MEHII YyTJIMBUMH BiJeOoKaMepaMu
tury Watec (WAT-902H2 Ultimate, WAT-120N, WAT-910HX). OcHaiieHHs Kamepu
JUCTICPTYIOYMM TIPUIIAJIOM, HAMpUKIal TMepeod €KTHBHOK MPU3MOI0 YH TPaTKOK, CYTTEBO
PO3IINPIOE SAKICTh CIOCTEPEKYBAaHOTO MaTepialdy, OCKIIbKH [TO3BOJIAE iMeHTH(IKyBaTH JiHii
BUIIPOMIHIOBaHHS METEOpa y CIEKTpi, Ta YaCTKOBO OTPUMATH YSBJICHHA MPO XIMIYHUH CKIaa
Mmeteopoina. TouHicTs OOUMCIICHHS KIHEMAaTUYHUX MapaMeTpiB MeTeopa MpH LbOMY MOTipPIIyEThCS
yepe3 YCKIaJHEHHsI aCTPOMETPUIHOT 0OOPOOKH KaJpiB 31 CHEKTPOM MeTeopa Ta OmopHHX 3ip. [lana
npobieMa Moke OyTH BHpillIeHa CYMIIIEHHSM JIBOX KaMep B OJJHOMY ITyHKTI CIIOCTEPEXCHHS, OJTHa
3 SKHMX OCHAIeHa CIEKTpalbHUM mpuiagoM. OgHak y OyOb-SKOMY BHUIAJKy 3aCTOCYBaHHS
JUCTIEPTYIOYOro NPWIAAY CYTTEBO NMOCHA0II0€ YYTJIMBICTh CIIOCTEPEXKHOI CHUCTEMHU 1 poOuTh i, 1o
CYTi, CIIOCTEPEHKHOI CUCTEMOIO OO IIB.

Kamepu tuny Cymnep-izoxon JIi-804, ta Watec WAT-902H2 Ultimate a6o WAT-120N
MalOTh CXOi KPUBI CIIEKTPaJIbHOI YYTJIMBOCTI, AKi 3aXOILTIOIOTH CUHIO 00nacTh criektpy (400 M),
MaloTh MaKCUMYM B 3eleHiit oomacti (500-550 HM), AOCTaTHBO YyTIUBI B 4epBOHii obmacTi 600-650
HM Ta IUIAaBHO CHAJaldy YyTIUBICTH 10 OmmKkHBOI iH(padepBoHOi obOmacti (800-1000 HM).
BukopucTaHHs CIEKTPaIbHOT IPaTKU YW MPU3MH CyMIIIICHOT 3 TAKUMHU KaMepaMH JIaCTh MOKJIUBICTb
JIOCTaTHRO e(PeKTHBHO peecTpyBatu 06macTh cuekTpy 400-650 HM, ToOTO IiHIT METalliB MeTeopa SKi
HEOJIHOPA30BO CroCTepiraiucs pawime: HewrpansHi atomu Fe, Na, Mg, Al, Ca, Ti, Cr, Mn, Ni, ta
ionn Fe*, Mg*, Ca’, Si*, oueBnano nume mis Gomixis. Omnak iHppadepBOoHA OONACTH CIIEKTPY
3aJMIIAETHCS IPU [BOMY 11032 YBarolo, Xo4a 3a OCTaHHIMHM JaHMMHU BUIPOMIHIOBAHHS TaM iCHYE.
ABTOMaTHYHO 11032 YBarow 3aMIIa€Thcs YIbTpadioneToBa 00JIacTb, e, 32 JAaHUMH CYITyTHUKOBUX
CIOCTEpEKEHb, IJIsl IBUAKUX METEOPIB 3HAXOIUTHCS IEepeBaskHa YAaCTHHA IHTEHCUBHOCTI PO3MOALTY
EHeprii B CIIeKTpi MeTeopa 3aBJISKH JIIHISIM BOJIHIO.

B nmaHiii poOOTI TPOMOHYETHCS KOHIICMIIiS CTBOPEHHS TEJEBI3IMHOTO YHIBEpCAILHOTO
CIOCTEPEKHOTO KOMIUIEKCY, SIKMH JaBaB OM MaKCHMYM CIIOCTEpeXHOi iH(popmauii mpo Mereop (un
IHIIMA  JAUHAMIYHWA ~ aTMOcQepHH 00’€KT) Ui MIMPOKOro Jiama3oHy Onucky. bazoBum
CIOCTEPEKHUMH NPHIAZOM KOMIUIEKCY MpPH LbOMY 3aJIMILAETHCS JOCUTH YyTJIHBA Ta Hexopora
kamepa Watec WAT-902H2 Ultimate (0.0001 nk), sixka 3a0e3nedye AeTEKTyBaHHS METEOPIB, B TOMY
YUCIII BIIHOCHO CITA0KHX, Ta iX MOMAJBITY KiHEMaTHIHY Ta GOTOMETpHIHY 00p0OKy. [leTekTyBaHHS
CHEKTPY SICKpaBUX METEOpiB B BUAMMIH 001acTi MOKNagaeThCsi HA OUIBII YyTIMBY HOBY Kamepy
Watec WAT-910HX (0.0001-0.000005 5nKk) cymiteHy 3 mepeno6’ €eKTHBHOO MPH3MOI0 UK TPATKOIO.
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brmmkaIO 1HppadepBoHY 00JacCTh A SCKPAaBUX METEOpiB MOXHA TOKIACTH Ha JIOCHTH UYTIHBY
iHppauepBony kamepy FLIR A2600sc 3i cnekrpanbHoro uyTiuBicTio 900-1700 vk (abo Edmund
NIR, 1460-1600 uM, 17151 TOTO, 1100 CIIEKTPaIbHUI Iiara30H 30BCIM HE MEPEKPUBABCS 3 ONITUYHUM ).
Hns oTpuMaHHs MakcuMyMy iHpopManii mpo MeTeopH 3 JAiana3oHy OJIMCKY MiX claOKuMH, sKi
peectpye Watec, Ta OonigaMu, IJOCTYNHHMH Uil CIEKTPAJbHHUX CIHOCTEPEKEHb, IUIAHYETHCS
npoBoautu RGB-konopumerpiro MeTeopiB 3a Kaapamy, OTPUMAHUMH MaKCHUMajibHO UyTJIUBUMH
KOJILOpOBUMH Kamepamu, Hanpukian Watec WAT-600CX (0.02 nk). Axmo xoMruieke OyJe dac Big
Yyacy BCTaHOBJIIOBATUCH HA OOPT JIiTaka sl CIIOCTEPEKEHb METEOPIB, UM HA BUCOKOTIPHHUX CTAHIIISX,
€ CEeHC OCHACTUTH Horo 1 ynbrpadioneroBumu kamepamu, Harnpukiaag XC-EUS0 CE, 3 uyTnuBicTio
0.3 nk, ta cmnekTpanbHo uyTimBicTIO 300-420 HM. [ng mapanensHOro BBOAY B KOMII'IOTED
BiJICOCUTHAJIIB CIIil CKOPUCTATHCS THIaTaMH 0araToKaHAIBHOTO aHAJIOroBOTO BBoAy Stream MS416,
SKIO KiJBKICTh Kamep Oinbiie 4-x, abo Stream MH4LM (abo MS2/4) sxmio oOMexuTHcs 4-ma
Kamepamu. Yepe3 Imi K IUIaTH MOXKHA 3allUCyBaTH depe3 MIKpo(hOHH 3BYK B MOMKIHBHUX
eNeKTPOQOHHUX SBHUII, AKi MPOIYKYIOTHCS OOiIaMu.

CunekTpodoToMeTpU4Hi 0c00JIMBOCTI BUOPAHUX KOMET

B.O. Ilonomapenko, K.I. Uypromos, B.B. Kinemonoxk, I.B. Jlyk’anuk, O.P. Bapancbkuii

Kuiscbkuii HanjioHanbHUE yHiBepcuteT iMeHi Tapaca IlleBueHka
Klimchur@ukr.net, vasiliyponomarenko@gmail.com

Ha ocHOBI ONTHYHHMX CHEKTPIB 3 CEPEAHHOI0 PO3IUIBHOI 3JaTHICTIO OyIlo IOCHIIKEHO
rasommioBi atmocdepu komer 81P/Wild 2, 103P/Hartley 2, C/2009 K5 (McNaught), C/2009 P1
(Garradd); a takox mmtoBi komu komet 22P/Kopff, C/2006 W3 (Christensen), C/2007 N3 (Lulin).
Crnekrpu 6y orpumani B 2009—2012 pp. 3a gonomororo teneckona Zeiss-2000 (F1=6.3 m; F2=16
M) Ha BHCOKOTipHiil acTpoHoMiuHii o6cepBaTopii «Tepckom» ML AMEJl HAH Ykpainu.

O6uncineno aeski isuuni napamerpu 11t mosekyn CN, C3, C2, NH2 (3a mogemno Xasepa), a
came: MOTOKH CHeprii, KUIbKICTh MOJIEKYNl Ha TPOMEHI 30pYy, ra30onpoAyKTHBHICTh. JocHiKeHO
CHEKTpalIbHI 0COOIMBOCTI MUJIOBUX KOMETHHUX KOM: CHEKTPO(POTOMETPHUYHHI TPaJi€HT, BiJIHOCHY
OUJIOTIPOAYKTUBHICTE (Afp). Takok mpoBeeHO OTOTOXKHEHHS CIIEKTPaIbHUX €MICIHHUX JIiHIH.
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Jliominecuenuis B komerax 81P/Wild 2, 103P/Hartley 2, C/2007 N3 (Lulin) Ta
C/2009 K5 (McNaught)

K.I. Yypromos, B.O. ITonomapenko, B.B. Kiiemonok

KuiBchkuit HanioHansHM yHiBepcuTeT iMmeHi Tapaca IlleBuenka.
vasiliyponomarenko@gmail.com, klimchur@ukr.net.

IMpencraBieno pe3yabratd Aociimkens komer 81P/Wild 2, 103P/Hartley 2, C/2007 N3
(Lulin), C/2009 K5 (McNaught) Ha OCHOBI ONTHYHHX CIHEKTPIB i3 CEPEIHBOI0 PO3ILITLHOIO
smatHicTiO (MAL = 4500 ta A/AX = 14000). CrioctepexxHuii Matepian 6yI0 OTPUMAHO 3a JOITOMOTO0
ermene-criektporpada, BCTaHOBJIEHOrO Ha  Teneckomi-peduekropi  Zeiss-2000  (F2 = 16 m)
BUCOKOTIpHOT acTpoHOMiuHOi o0cepBaropii «Tepckom» ML AMEJI HAH Vkpainu B 2009-2011 pp.

B cmektpax mochmimKyBaHMX KOMET Oyno BHUSBICHO IIFOMIHECIICHTHHH KOMETHUH
KOHTHHYYM, SKHH  HaWBIpOTiMHINIE  CHOPUYMHEHUH  TNEPEeBHIIPOMIHIOBAHHSAM  €HEprii 3
yIbTpadiofeToBol  AUISHKM CIEKTpa y BUAMMOMY Jiana3oHi. Bu3HaueHo mapamerpu
JIOMIHECIICHTHOTO KOHTHHYYMY Ta 3allpOIIOHOBAaHO WOTro pKepena (pedoBHHU-ITIOMIHOGOPH).
[TpoananizoBaHO MOKIIMBI MEXaHi3MH YTBOPEHHS JTFOMIHECICHII.

Iepuii pe3yabTaTu gocaixKeHb aapa komeTn 67P/UypromoBa-I'epacumenko Ta
0TOYYH40i iioro atMocepu kocMmiuHOI0O Miciero «Po3erTa)

K.I. YypiomoB, M.B.MejibHUK

ActpoHomiuHa obcepBaropis KuiBchkoro HarioHabHOTO yHiBepcuTety iMeni Tapaca [lleBuenka
klimchur@ukr.net

[Ipencraieno mepiri pe3ynbTaTH JOCHIDKEHB sipa kometu 67P / Uypromosa-I epacumenko, i
OTOYYIOYOTO HOTO CepeloBUIa OTPUMaHI KOCMIYHUMHU 30HIaMH — OPOITAIHHHM aIapaToM
PoserToro 1 mocaakoBum 30H10M Diamu. Po3riisHyTO METOIM Ta YyMOBH BUKOHAHHS 3aBJaHb MicCii
Pozerra i cran amapartiB micis BukoHaHHA mocaaku dinm Ha sapo koMeTH. ['a3omofiOHI cKItagoBi
KOMH BKITIOYAIOTh Psil CIIOJYK, IO BKAa3yIOTh HAa BAXKIIMBI OCOOJMBOCTI BHHUKHEHHSI HEOECHOTO
Tina. 3a BUMipaMH NPUIIaiB, BCTAHOBIECHUX HA OpOiTalbHOMY amapari, BUSBJICHI APU BOAM, OKHUC
BYIJICII0 — YaJIHUH Ta3, JIBOOKUC BYIJICHIO — BYIJIEKHUCIHHA Ta3, aMiak, METaH, METaHOIl, ETaHOolI,
0en30i  (hopMasbaeria,ClIUPTH, CIPKOBOJCHD, IIaHICTUH BOACHb, TIOKCHI CIpKH, TUCYIb(Iia
BYIJICLIO, CipKa, HaTpiii i MarHiid. CaMe sIpo KOMETH Ma€ pi3Ko HENpaBWIbHY (opMy 3 ABOMa
YacTHHAMH, 3'€¢THAHUMHU OUTBII BY3bKOIO MTEPEMUYKOI0, 13 3araasHUMHU po3Mipamu 1.3 x 3.2 x 4.1
kM. Ha 3HiMKax moBepxHi BHAHO TpyOi 37aMu MOBEpXHi, KPYTi TipChbKi CXHJIM, MOISTKOBaHI
npoBajiaMH, XpeOTamu i OpuiiaMu pi3HHX PO3MipiB, BEPTHKAJIbHI CTIHKMA 3pyWHOBAaHHX KpaTepiB i
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HEBEITMKI PIBHUHHI ITOJISI, BKPUTI po3apo0iieHnM Mmatepiaiaom. Ilix iioro mrapom BHsBIICHa TBepaa
nmopojia, sSika He MiATaeTbes OypiHHIO Ta M0oBOaHHIO. Uepes3 BiAMOBY NESKHX CIICMCHTIB TEXHIKH
nocaaky, Piay MOKW MmO yCHmimHO BHKOHAB 80 BiJCOTKIB 3aliaHOBaHOI HAayKOBOI MPOTPAMH.
Moxme npoOymxenHss @in Oins nepurento kometn 67P/Uypromosa-I'epacumenko (12 ceprmHs
2015 p.) AO3BONMUTH NONATKOBY HAayKOBY iHQOpMAaIiio Bif NpUiaajiB, sSKi HE CHpALOBAIU HpPU
nocani 30HAY. OpOiTampHUIl MOAYIb TIPOAOBXKYE GororpadyBaru simpo Kometrn (Oylio HaBiTh
HaOMMKeHHsT HWOro 10 siApa Ha BiACTaHb 6 KM) AN ACTAIBHOTO  BHBUYCHHS CTPYKTYPHHUX
ocobnmBocTel #oro pen’edy i modynoBu rimodyca siapa kometu. 3 PozerT Oyio BU3HAYEHO 3MiICT
HamiBBaxkkoi Boan HDO y komeTtn Yypromosa - ['epacumenko. Bin BUSBUBCS B TpuYi O1IBIINM HIXK
MEPEBUILY€ 3MICT HaMiBBaXKKil BOJM B 3eMHHX OKEaHaX, HE3Ba)KAal0UHM Ha MPHHAJIECKHICTH KOMETH
Uypromosna - ['epacumenko 1o Toro x cimeiicrsa OmiTepa, 10 SKOTO HAJICKUTH 1 KOMeTa XapTii-2,
B SIKi KOCMi4HWH Teneckomn ['epiiens BHSBHB 3MICT HANiBBaKKOI BOAM TAaKHH K€ SIK B 3€MHHUX
okeaHax. lle MOXXIMBO MOSCHIOETBCA CKIQJHOIO ICTOPI€I0 MIrpami€lo PEeYOBHHHA MO MOJIOMIH
CoHsUHIA CHUCTEMi, 1 TOMY IIiKaBO OTPUMATH JaHI MPO 3MICT i30TOIIB IHIMUX EJIEMEHTIB B SApi
komeT 67P / Uypromora-I'epacumenko , 30kpema Byrieio i aprony. OpOiTaJibHUH MOIYJIb
Pozerra me Oyme mociimKyBaTh Sapo KOMETH 1 PO3BHBAIOUYIOCS OIS HbOTO atMochepy (Komy i
xBict) 1o 31rpynns 2015 p.
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OueHka coaep:kaHus a3po30.1s B arMocdepe Hax Tepputopueii beaapycn u Ykpannsbi
110 JAHHBIM U3MEPEHHH H MOAeJMPOBAHUS
H.C. Meteabckasn®, B.I1. Kagamnukos?, A.I1. Yaiikopckuii’, I'.TI. MuinHeBcKHii’,
B.A. Jlannaescknii’, B.I1. Bopuamok?, A.Il1. Bopuaaiok®

Mucruryt pusuxku HAH Benapycu
2KueBCcKUil HAMOHANBHBINH yHUBEpcUTET MMeHu Tapaca IlleBdenko
I'naBnas acTpoHOMHUYECKas 00cepBaTOPHs AKaJeMUH HayK YKPauHbl,
natalliametelska@gmail.com

OmnpenesneHue 0o0IIErO COAEPXKaHMSA M BEPTUKAIBHOTO PACHpeneieHusl a’po30ist B atMocdepe
Hax MUHCKOM OCYIICCTBISICTCS HA OCHOBE U3MEpEeHWH Ha CTaHIMH JAHCTAHIIMOHHOTO
souaupoBanus Muctutyta ¢usukn HAH bemapycu, Brirowaromeit conaeunsiii poromerp CIMEL
CE-318 u MHOTOBOJHOBOHW MOJISPH3AIMOHHBIA Juaap. Pagnomerpudeckas u mumapHasl CTaHIIUU
Bxomar B mMexxayHapoausie cetn AERONET, EARLINET u CISLiNet. Comepxanust aspo307s B
atmocepe Hax KueBom ompenensiercs o naHHbIM comHedHBIX (doromerpo CIMEL CE318-2 u
CE318N cetu AERONET/PHOTONS. Pe3ynbraThl U3MEpeHHUH MEPEIAIOTCS B IICHTPAIN30BAHHYIO
0a3y IaHHBIX U JOCTYIHBI uepe3 MHTepHeT.

Hazemnble u3MepeHus MO3BOJIAIOT MOMYYaTh HHPOPMALMIO O COAEPKAHUM adpo30JIsl C XOpOIIeH
TOYHOCTBIO, HO B OTPaHUYEHHOM KOJHMYecTBE reorpaduyeckux Toyek. JlocTaTOYHOE MOKPBITHE
TEPPUTOPUH 0OECIIEUUBAIOT CITyTHUKOBBIE M3MEPEHHS, HO C MEHBIIEH TOYHOCTBIO U C OOJBIINMHU
BpPEMEHHBIMH MHTEpBaNaMH. J[JIs MoJydeHHs: eNOCTHOW KapTHHBI MPOCTPAHCTBEHHO-BPEMEHHOTO
pacmpeniesieHusl a’po30Jiel W WX pachpesielieHdst Mo pa3MepaM H  COCTaBy HEO0OXOAMMO
npuBiedeHre MojaenupoBanua. OTHOH M3 pacHpoCcTpaHEHHBIX MoAeNeld A pacuéra mepeHoca
aTMoc(epHbIX TpHMecell ¢ y4éTOM XUMH4YECKHX mpeBpaiienuii sBisercss GEOS-Chem [1, 2].
BxogHpIMM IaHHBIMH JUII  MOJEJNH SBJSIIOTCSA 0as3bl JaHHBIX IOCTYIJICHHUS XHMHYECKHX
KOMITOHEHTOB M a3po30Jiell B atMocdepy u Mereoposorndeckue aanupie. GEOS-Chem mo3Bonser
NOJYYUTh TPOCTPAHCTBEHHO-BPEMEHHOE PACIpEICICHAE OCHOBHBIX THIIOB aTMOC(EpPHOTro
a’pO30JIsl.

MsI mpoBenu MOAETUPOBAHHUE paclpeAeNeHrs] KOHIEHTpai 24 a’spo30ibHBIX TpaccepoB. C
YU€TOM YBIIQXKHEHHS a3pPO30JIHBIX YaCTHI ObUTH paccuuTaHbl 00bEMHBIE KOHIEHTPALMH TOHKOW
¢dpakunu, rpyooil Gppakuuii © CyMMapHOTO a3po30Jis U MPOBEIEHO COMOCTABICHUE C U3MEPEHHUIMHU
Ha crannusax AERONET B Muncke u Kuese. IlpoBenmeno comocraBieHne KodpQHiMeHTa
00paTHOTO paccesiHHsA, U3MEPEHHOro Ha JaunapHoi cranuuu MHctutyta dusuku HAH benapycu u
paccuutantoro mo moaenun GEOS-Chem ¢ mocnenyromieit 06padoTkoii mporpammoit FlexAOD [3].
TlokazaHo xopoiliee coBNajeHUE MOJIEIBHBIX pacu€TOB U pe3yJbTaToB H3MepeHuil. IIpoBesneHa
OLICHKA COJEpXKaHWs Pa3NUYHBIX THUIOB a’po3oiicil Hanx Teppuropueit bemapycu u YkpauHbl.
[TokazaHo, 4YTO MaKCHMyM CPEJHErOJ0BOTO pacmpeneieHus rpyOol dpakuum aspo3ons B
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benopyccko-YKpanHCKOM perrnoHe MMEEeT MECTO Ha IoTre YKpawHbI, TOHKOW ()paKIiy — Ha 3amaje
VYkpaunsl. B coctare a’spo3oiis nmpeodiiagaeT MUHEPAITLHO-TIBLICBAs (hPAKITHSL.

1. GEOS-Chem Maodel [Electronic resource]. — Mode of access: http://acmg.seas.harvard.edu/geos.
2. Global modeling of tropospheric chemistry with assimilated meteorology: Model description and
evaluation / . Bey [et al.] // J. Geophys. Res. — 2001. Vol. 106. — P. 23073-23096.

3. FlexAOD: A GEOS-Chem post-processing tool for Aerosol Optical Properties calculations
[Electronic resource]. — Mode of access: http:/pumpkin.aquila.infn.it/flexaod.

Dust optical and microphysical properties during SHADOW 2 campaign measured by
lidar multi-wavelength instrument

V. Bovhclaiuk'?, G. Milinevsky*, Ph. Goloub?

'Kyiv National Taras Shevchenko University
2Laboratoire d'Optique Atmosphérique
bovchaliukv@gmail.com

Aerosols are the solid and liquid particles that are sojourn in the atmosphere. These particles
divides on natural (sea salt, desert dust, volcanic and biogenic emissions, smoke of wildfires) and
anthropogenic (industrial emission, biomass burning, land erosion and evaporation of lakes).
Humans are interested in aerosols because of their impact on climate changes and serious health
hazard that can be caused by them. Many efforts have been laid for aerosol studies for better
understanding of their impact on climate changes. Dust is one of the particle types that are relatively
easy to study using active and passive remote sensing near the main source in Afric region.

One of the most perspective and widely used instrument in active remote sensing is lidar. It used
for profiling basic atmospheric variables such as temperature, pressure, humidity, wind velocity,
amount of trace gases and aerosols. Lidar has high temporal and spatial resolution and it is useful for
studying of highly variable atmospheric parameters. Advantages of lidar to sunphotometer
observations are the spatial resolution in height, possibility of measurements during night and in
cloudy environment. Moreover multiwavelength lidar observations in recent years is the powerful
tool that provide comprehensive and quantitative information about aerosol parameters. Depending
on the specific interaction between emitted light and atmosphere particles there are several lidar
techniques.

There are variety of methods for the retrieval microphysical particle properties, they all can be
divided into three main groups. First group deals with the combination of lidar and other instrument
that provide microphysical particle properties. In such methods coincident measurements in space
and time of two instrument is very important for determination of fast changed tropospheric particle
properties. In the second group optical parameters (backscatter and extinction coefficients)
calculates by Mie-scattering and compared with corresponding parameters obtained by Raman lidar
technique. In such methods microphysical parameters such as SD and CRI are assumed a priori. The
third group are rigorous mathematical approaches that use multiwavelength lidar observation.
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Methods use spectral information at multiple wavelengths and its change with particle size. In such
methods less amount of a priori parameters can be assumed.

In presentation author will introduce technical characteristics of multi-wavelength lidar
instrument, the variety of methods to derive optical and microphysical particle properties by lidar
measurements and main dust properties obtained from recent (March-April 2015) Afric campaign.

The work was supported by the Special Complex Program for Space Research 20122016 of the
National Academy of Sciences of Ukraine (NASU), by the project PICS 2013-2015 of Centre
national de la recherche scientifique France and the NASU, and the project 11BF051-01-12 of Taras
Shevchenko National University of Kyiv.

Comprehensive analysis of events of increased aerosol particles content in the
atmosphere over Ukraine in summer 2010 with ground based and satellite data
application

E. Galytska, V. Danylevsky, S. Snizhko

Taras Shevchenko National University of Kyiv, 64/13 Volodymyrska Str., 01601, Kyiv, Ukraine
egalytska@gmail.com

Ground-based and satellite observations of increased aerosols content in the atmosphere caused
by forest fires in the European region of Russia during summer 2010 give the opportunities for
development and testing the techniques for analysis of aerosols dynamics in the atmosphere over
Ukraine. This includes identifying trajectories of aerosols transfer and the particles sources,
estimation of the lifetime of impurities in the atmosphere according to weather conditions, and
microphysical characteristics of aerosol particles. Wide range of aerosol optical depth (AOD) values
during short period makes possible comparison of ground based and satellite observations and
further satellite data validation.

Results of AOD and Angstrom exponent Level 2.0 comparison from several ground-based
AERONET sites, located in Eastern Europe, trajectories of aerosols transfer over Ukraine, as well
as the AOD distribution according to MODIS/Aqua, MODIS/Terra and CALIOP satellite
instruments data over appropriate regions are presented.

Results of comparison of AOD and Angstrom exponent of MODIS with similar data of
AERONET Kyiv site, and MODIS/Aqua AOD and CALIOP AQOD are presented. It was defined
that the correlation between AERONET and MODIS data was quite high, more than 90%. As well
the evaluation of systematic differences between these data was performed.

The level of consistency between MODIS/Aqua AOD and CALIOP AQOD is significantly worse,
due to primarily low accuracy of CALIOP data during daytime measurements, the incorrect choice
of aerosol model and lidar ratio, and optical properties of the Earth's surface and clouds
discrimination.

The work was supported by the project PICS 2013-2015 of Centre national de la recherche
scientifique France and the National Academy of Sciences of Ukraine.
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Radiation regime in the period of most intense droughts in 1991-2010 in Ukraine

L.S. Rybchenko, S.V. Savchuk, 1.V. Dvoretska

Ukrainian Hydrometeorological Institute, National Academy of Sciences of Ukraine
37 Nauky Av., 03028 Kyiv, Ukraine

Feature of intense droughts in 1991-2000, which were observed on the big part of the territory of
Ukraine, were the largest deviation of the components of radiation regime in the north, northeast and
east. In some periods of maximum positive changes in the duration of sunshine and direct solar
radiation were recorded in the west and Transcarpathia region (May 2000). Besides, drought were in
Zhytomyr, Sumy, Chernihiv, Kyiv, Vinnytsia, and Khmelnytsky region (in previous years here
droughts were seldom observed).

For twenty years 1991-2010 intense droughts of the most significant positive deviations of
sunshine duration and direct solar radiation registered on the big part of territory in July of 1994,
(the drought severity was similar to the droughts in 1981, 1983, 1986), June 1999, May 2000, May
2003.

For periods of intense droughts the contents of the aerosol satellite data (device TOMS), aerosol
index was characterized.

Features of the atmospheric aerosol optical thickness study according to MSG
(SEVIRI) data over the Kyiv

L.V. Dvoretska, K.M. Comisar, O.A. Kryvobok
Ukrainian Hydrometeorological Institute, National Academy of Sciences of Ukraine

An important component of the atmosphere, which forms its radiation regime with absorbing
atmospheric gases, is an aerosol. Therefore, the relevance of observations of aerosol optical
thickness (AQOT) is not in doubt.

As a method (including results of satellite remote sensing) for determining the contents of aerosol
in the atmosphere, the equation of the inverse task of remote sensing was used. In this equation
aerosol optical thickness serving as a part of the optical thickness of the atmosphere. The
components of this equation are: signal, surface albedo, the height of the sun, the content of total
ozone and water vapor, and molecular scattering of the atmosphere. For testing of this methodology,
observations of aerosol optical thickness at the station Kyiv-Goloseyev (network of ground
observation AERONET) were used.

Satellite research data presented as a results of satellite observations of MSG (SEVIRI), which
uses 0.6 um and 0.8 um spectral bands that transmit data with a spatial resolution of 1x1 km. Testing

continues from 2013.
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The ozone layer condition over the territory of Ukraine according to ground-based
and satellite observations over the period 2011-2014

A.V. Sydorenko, A.P. Umanets

Ukrainian Hydrometeorological Institute, National Academy of Sciences of Ukraine

The state of the ozone layer over the territory of Ukraine is analysed, according to Ukrainian
ozonometric network, equipped with filter ozonometer M-124 and the station Kyiv-Goloseyev,
where measurements are made of Dobson. Also in the research involved results of satellite
measurements of total ozone instruments GOME -2 / MetOp and OMI / AURA (EU). The results of
observations of the 2011 - 2014 years, critical situations and anomalies in the period were analyzed.
Short-term changes in the dynamics of total ozone and its analysis against the backdrop of long-term
observations were analyzed.

Atmospheric air pollution of industrial cities of Ukraine on the example of
Zaporizhzhya city

Y.M. Kiptenko, T.M. Kozlenko, N.O. Trachuk

Ukrainian Hydrometeorological Institute, National Academy of Sciences of Ukraine

For prediction high levels of air pollution in Zaporizhzhya city, a study of air quality was held.
The influence of meteorological conditions on air pollution in the Zaporizhzhya city was
investigated. Gathered information helped to construct predictive scheme of the city high levels of
air pollution.

The main sources of air pollution in Zaporizhzhya are: metallurgy, electrical engineering,
mechanical engineering and chemical industries. According to the data of city SES, this sector of the
economy creates a tense ecological situation in the city. It contributes to air pollution by individual
agents. Despite the fact that in recent years there has been a decline in industrial emissions,
concentrations of certain impurities in the air is rising (nitrogen dioxide, phenol and formaldehyde).
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The movement of the gas-aerosol cloud created by the Chelyabinsk Meteorite
on February 15, 2013

L.F. Chernogor

V.N. Karazin Kharkiv National University, 4, Svobody Sq., 61022 Kharkiv, Ukraine
Leonid.F.Chernogor@univer.kharkov.ua

Theoretical model. A physical and mathematical models for the buoying up and descending of
the gas-aerosol cloud created by the Chelyabinsk meteorite is developed. The explosion of the
celestial body ejected into the atmosphere 10 kilotons of aerosols embedded in the gas heated to 10*
K that rapidly expanded in the direction perpendicular to the trajectory. The hot cloud 15 km in
length and of 0.5 km radius began buoying up according to Archimedes's principle. The initial
acceleration was equal to 300 m/s?, and on reaching an altitude of 100 m from the explosion height,
it decreased to 8 m/s?. Subsequently, it moved actually steadily at a speed of 120-170 m/s. As the
cloud ascended, it expanded and cooled due to the expansion and eddy mixing. When the density of
the cooling matter approached to that of the cold air, the upward force exerted on the cloud
significantly decreased and an uplifting of the cloud essentially ceased. For 60 s, the cloud rose at an
altitude of approximately 10 km. Subsequently, the ~10* m aerosols descended at a speed of 10 m/s
for 400 s. After the ascent, the aerosols took part in the following three movements: subsidence,
eddy mixing, and a horizontal drift with the wind speed. The 10 m to 3-10 m aerosols existed in
the stratosphere for 20 — 1 days, respectively. The light aerosols could travel a few times around the
globe.

Comparison with ground-based optical data. A comparison of the model with the lidar
observations taken at Moscow and Obninsk (Russia) shows a good agreement. The observations
show 130-170 m/s speeds of the vertical movement and an ascent to a maximum altitude about 12
km from the explosion height. The traces of the aerosols were observed 20 days after the
Chelyabinsk meteorite event.
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Differences between troposphere ozone vertical distributions obtained by FTIR and
Umkehr methods

E. Udodov?, A. Shavrina?, G. Milinevsky!?, E. Venger?, Y. Romanyuk?, I. Syniavsky?, V.
Kyslyi®, A. Liptuga®

Taras Shevchenko National University of Kyiv
2Main Astronomical Observatory, National Academy of Sciences of Ukraine
3V, Lashkaryov Institute of Semiconductor Physics National Academy of Sciences of Ukraine,
udodovevgeniy@gmail.com

Vertical ozone distribution data have been collected due to regular ozone observations at the
GAW station No. 498 Kyiv-Goloseyev. Simultaneous ground-based Fourier Transform Infrared
spectrometer (FTIR) and MODTRAN4 which utilize molecular absorption database HITRAN-96.
The total ozone Umkehr Dobson spectrophotometer ozone profile observations have been provided
for development of the methods for study tropospheric ozone vertical distribution. Umkehr method
assumes observation in clear sky condition start/finish in sunrise/sunset in the wide range of solar
zenith angles. It gives possibility to observe an amount of the ozone at different height layers. The
method of spectral modeling of the FTIR measurements ozone spectral band profile near 9.6
microns allows providing more precise analysis of the tropospheric ozone profile. This method has
been used in conjunction with radiative transfer model column values retrieved from FTIR
observations were compared with OMI satellite instrument data and Dobson measurements. To the
input of the model came satellite AIRS/Aqua water vapor and temperature vertical distribution data
supplemented by combined ozone vertical distribution profile obtained from the Dobson
spectrophotometer. The preliminary analysis of improved troposphere ozone profiles retrieved from
Umkehr profiles was provided. The seasonal features of Umkehr ozone profiles are discussed in the
report as well.

Acknowledgements. The work was supported by the project PICS 2013-2015 of CNRS France
and National Academy of Sciences of Ukraine, and project 11BF051-01-12 of the Taras Shevchenko
National University of Kyiv, and the project 1395 of the V. Lashkaryov Institute of Semiconductor
Physics National Academy of Sciences of Ukraine.
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OCHOBHI BJIaCTMBOCTI MPOCTOPOBO-4AaCOBOI0 PO3MOAILY 3arajibHOT0 BMiCTy 030HY Ha
TepuTopii Ykpainu nporsirom 1979-2014 pokis

B.JO. Moruibuak

KuiBcbkuii HanioHanbHUH yHIBepcuteT iMeHi Tapaca IlleBueHka
mogylchak.vlad@gmail.com

[IpoananizoBaHO TPOCTOPOBUIN Ta YaCOBUH PO3MOALT 3araibHOro BMIcTy 030HY (3BO) Han
TepuTopieto Ykpainu (43.5°N-52.2°N, 22°E—42°E). BusnadeHo HasBHICTb KOPOTKOMEPIOAUIHUX Ta
JIOBTOTIEPIOIMYHUX 3MIH 3arajlbHOTO BMICTY O30HY, Ha OCHOBI CYIMyTHHKOBHX CIIOCTEPEXKEHB SIKi
OPOBOAMINCE B ocTaHHI gecaTwmitrs (1979-2014 pp.) cnekrpomerpamu TOMS ta OMI. Byno
BiJI3HAYEHO, IO JJII KOPOTKONEPIOAUIHNX (Ce30HHUX) 3MiH MakcuMyM 3BO mpunanae Ha BecHsHI
Micsti (Oepe3eHb — KBITeHb), MiHIMyM — Ha OCiHHI (*KOBT€HB — JcTonan). JloBronepionnyHi 3MiHHA
3BO BinnoBigar0Th 3MEHIIEHHIO 3araJIbHOT0 BMICTY 030HY Ha moyatky XXI cT. BigHOCHO KiHI XX
cT. Takox Oymno BiA3HAYEHO HEOAHOPIIHICTH MTPOCTOPOBOTO PO3IMOALTY 3arallbHOTO BMICTY O30HY, a
came, 3MmeHueHHs 3BO y HampsMKy 3 MIBHIYHOTO CXOAy Ha MWiBAEGHHHH 3axin YkpaiHu.
OOTOBOPIOIOTHCS MOYKIIHBI IPUYHUHU OCOOIHBOCTEHN PO3IOALITY 030HY HaJl TEPUTOPIEI0 YKpaiHu.

Testing results of total ozone column and ultraviolet radiation forecast models for
Ukraine territory

M.V. Savenets

Ukrainian Hydrometeorological Institute, National Academy of Sciences of Ukraine,
mihails@e-mail.ua

Research dedicated to the analysis of testing results for total ozone column (TOC) and ultraviolet
radiation (UV-R) forecast models, which have been created in Ukrainian Hydrometeorological
Institute (UHMI) for Ukraine territory [1,2]. The high quality of this models is noted, because of
more than 80% TOC forecast values and about 95% UV-R forecast values are within allowable
errors. There were analyzed significant positive and negative forecast deviations and possible
reasons of their origin.

1. Benssckuit A.B., I'pumenxo B.®., Kpyuenuukuit I'M., Kypmeit H./l., Txopux A.Il. Omnuprnueckas
MOJIETb JUIsl pacuéTa COTHEYHOH yIbTpadroaeToBoi 00ITyu€HHOCTH 110 JAHHBIM W3MEPEHUH, BHIITOIHEHHBIX B
xon Bropoii Ykpaunckoit Anrapkruueckoi skcrneauimu // Hayunsie tpyast YkpHUT'MU. — Beim. 247. —
Kues, 1999. — C. 30-35.

2. Ieopenpka 1.B., Cumopenko A.B. IIporHo3 3arajibHOro BMICTYy 030HY Haj TepuTopiero Ykpainu //
HaykoBi mpartii ykpaiHChKOT'O0 HayKOBO-IOCIHITHOTO TiIpOMETEOPOJIOTIYHOTO 1HCTHTYTY. — Bum. 261. — Kuis,
2012. - C. 106-116.
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Calibration of M-124 filter ozonometers with Dobson spectrophotometer No. 040 at
Kyiv-Goloseyev station

A.V. Grytsai', G.P. Milinevsky?, M.G. Sosonkin?, V.0O. Kravchenko!, O.M. Evtushevsky?,
Z.1.Grytsai!

Taras Shevchenko National University of Kyiv
2Main Astronomical Observatory, NAS of Ukraine
a.grytsai@gmail.com

M-124 filter ozonometers were used to measure total ozone in Ukraine from the 1970s. Now,
there is a necessity to calibrate several M-124 instruments for following total ozone observations.
From 2010, ozone measurements have been realized with precise Dobson spectrophotometer at
Kyiv-Goloseyev station (location: Main Astronomical Observatory of National Academy of
Sciences of Ukraine). Therefore, simultaneous M-124 and Dobson Direct Sun measurements were
carried out during 2013-2015 by researchers from Taras Shevchenko National University of Kyiv
and Main Astronomical Observatory.

Two spectral channels are utilized by M-124 instruments, first near 305 nm and second near
325 nm. Outgoing signal is determined by transparency of the terrestrial atmosphere and filter
characteristics. Theoretical description of the solar radiation propagation through the atmosphere
obeys Beer—Lambert-Bouguer law taking into account ozone absorption, Rayleigh and aerosol
scattering. Parameters of the aerosol scattering have been determined from observations with
CIMEL sunphotometer of Aerosol Robotic Network which is also located at Kyiv-Goloseyev
station.

The M-124 instruments' optical characteristics were studied after their repair and modernization
that constituted a significant part of the whole calibration work. Knowledge of spectral dependence
for each filter was necessary to calculate signal ratios in two channels. This information allowed to
solve inverse problem determining total ozone content. Comparison of these results with Dobson
spectrophotometer data shows their good quality even without a supplementary correction. Thus,
there is a possibility to use calibrated M-124 filter ozonometers to future ozone measurements at
points throughout Ukraine.

The work was supported by the project PICS 2013-2015 of CNRS France and National
Academy of Sciences of Ukraine, and project 11BF051-01-12 of the Taras Shevchenko National
University of Kyiv.
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CynyrHukoBuii npoekt «lonocat — Mikpo»

I'.B. JlizynoB

IHcTuTyT KOCMiuHMX nocnimkens HAHY — IKAY
georgii.lizunov@gmail.com

«lorocat — Mikpo» — e KOCMIYHWH MPOEKT B Taiy3i HAYKOBUX 10HOC(HEPHHUX IOCTIIKEHb,
peamizanis skoro nependauena Kocmiunoro mporpamoro Ykpainu Ha 2013-2017 pp. Ilinroroska
MPOEKTy BCTYMWIA Yy 3aBepmanbHy a3y, 3allyCK CymyTHHKa IUlaHyetbes Ha 2017 pik.
[MeprioueproBoro 3agaueto cbOroHi € GopMyBaHHS MIXXHAPOAHOT HAyKOBOI Koomepallii MpoeKTy, 3
TUM, 100 10 MOMEHTY 3alyCKy OyJIi TOTOBI KOMaHIM OOpOOHHKIB Ta MOTEHIIaIbHUX KOPUCTYBAYiB
JAHUX TIPOEKTY.

Merta 11i€i TOMOBII: JOHECTH 10 HAYKOBOTO 3arajiy 3aJyM 1 MEPCICKTHUBH NPOeKTy «loHOcaT —
Mikpoy», Horo HayKOBi 3aBIaHHS 1 TEXHIYHI MOMIJIMBOCTI, 1 3allPOCHUTH KOJET-BUEHUX /IO y4acTi B
peautizaiii mpoeKTy.

Magnetospheric effects during the Chelyabinsk Meteorite event
on February 15, 2013

L.F. Chernogor

V.N. Karazin Kharkiv National University
Leonid.F.Chernogor@univer.kharkov.ua

Experimental results. The analysis of the geomagnetic variations in the H-component acquired at
the Novosibirsk, Alma-Ata, Kiev, and Lvov magnetic observatories reveals quasi-periodic 1.2-1.5-
nT amplitude variation of 22-33-min duration occurring 33-38-min before the explosion. The
variations in the horizontal H- and D-components of the geomagnetic field in the 1-1000-s period
range acquired at the Kharkiv V.N. Karazin National University Radiophysical Observatory (in the
vicinity of Kharkiv City) attain a maximum value of 2-3 nT, continue 27 min and 38 min, have
quasi-periods of 13-15 min, and occur 44 min and 47 min in advance, respectively. At the
midlatitude Mondy magnetic observatory (51.4° N, 100.5° E), noise-like spikes in the 0.2-5-Hz
frequency range of approximately 23-min duration are observed in the H- and D-components of the
geomagnetic field 45-22 min before the meteorite explosion. The geomagnetic disturbances
described above could originate only from the magnetosphere.

Model results. The author has advanced the following model of the magnetic disturbances
observed before the meteorite impact. As a celestial body enters the magnetosphere, it acts to create
a void in the magnetic field whose front is traveling at the meteorite speed. The disturbed region is a
nearly cylinder-shaped area of 10 000 km in length and of (1-8) x 1000 km radius at Mcllwain L-
parameters of ~5-10, respectively. The meteorite speed of 18.5 km/s results in a disturbance
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duration of about 27 min. At the same L's, the disturbance of the magnetic field is equal to
approximately 6—1 uT in the magnetosphere and 1-2 nT at the ground.

The noiselike character of the geomagnetic field variations acquired at the Mondy magnetic
observatory is most likely associated with plasma turbulence in the meteorite tail with a specific
power of 10°-10%? J/kg's, which results in geomagnetic field variations of 0.1-0.2 nT at the ground,
with periods of 0.7-10 s.

Conclusions. The calculations show good agreement with the observations.

lonospheric, Atmospheric, and Geomagnetic Effects of the March 20, 2015 Solar
Eclipse over Kharkiv City

L. F. Chernogor, K. P. Garmash, S. G. Leus, V. A. Podnos, V. T. Rozumenko, A. M. Tsymbal,
O. F. Tyrnov

V. N. Karazin Kharkiv National University

Background Information. The solar eclipse over Kharkiv City commenced at 09:09 UT and
ended at 11:21 UT on March 20, 2015. The eclipse magnitude equal to 0.55 was observed at 10:15
UT (12:15 LT), while the eclipse obscuration was equal to 0.45. The solar eclipse occurred soon
after the geomagnetic storms of March 17—-18, 2015 (maximum Kp | 8-, minimum Dst [ —230 nT)

Observational Facility. Observations of disturbances in the atmosphere, ionosphere, and the
geomagnetic field have been taken from an MF radar over 60-100-km altitude region, a Doppler
radar at vertical incidence at 3.2 MHz and 4.2 MHz from 100-km altitude to the F2 peak, a digital
ionosonde from 100-km altitude to the F2 peak, a navigation satellite system, a fluxgate
magnetometer in the 0.001-1 Hz frequency range, and a standard thermometer system at the
Kharkiv V. N. Karazin National University Radio Physical Observatory (near Kharkiv City).

lonospheric Effects. A decrease of approximately 0.5 MHz or 6.4% in the critical F2-layer
frequencies (foF2) occurred at approximately 10:00 UT with the corresponding decrease of 12% in
the electron number density. The critical E-layer frequencies (foE) decreased by 11% and N by 21%.
In the course of the eclipse, the Doppler shift of frequency fD first sharply decreased approximately
to —0.15 Hz, then gradually increased up to about +0.15 Hz at 11:00 UT, and subsequently decreased
to 0.0 Hz. Quasi-periodic oscillations with periods of 10 to 60 min were superimposed on the slow
variations in foF2 and fD. The corresponding amplitude of 5-7% was observed in the electron
density.

Geomagnetic Effects. On the day of the solar eclipse and on reference days, quasi-periodic
variations in the horizontal components of the geomagnetic field occurred with an amplitude of 0.5-
1 nT. If a response to the solar eclipse did exist, it was masked by fluctuations in the background.

Temperature at the Air-Earth Boundary. On the day of the solar eclipse, the sun could be
observed through translucent clouds in the sky. The cloudiness resulted in a maximum decrease in
the air temperature by a mere 0.9—-1°C at an altitude of 3 m, with the minimum observed at 10:37
UT. The reduction in the air temperature continued over 40 min from 10:33 UT to 11:13 UT.

67



ASTRONOMY AND SPACE PHYSICS AT KYIV UNIVERSITY

Conclusions. The effects of the March 20, 2015 solar eclipse substantially differ from those
caused by August 11, 1999, May 31, 2003, October 3, 2005, March 29, 2006, August 1, 2008, and
January 4, 2011 solar eclipses near Kharkiv City.

00 oT/1eJbHBIX 00JIAYHBIX CHCTEMAaX AHTAPKTHAbI
C.B. Kok

VYKpauHCKui THAPOMETEOPOIOTUIECKUI HHCTUTYT
sklok_8@ukr.net

[IporpamMma HabmrofeHui 3a 00JAYHOCTHIO HAa YKpawmHCKOW aHTapkTuieckod cranimuu (YAC)
Axkanemuk BepHalnckuii BKITIOYAOT CTaHAAPTHBI 00beM padoT: ompenensercs WX KOIHYECTBO,
(dopma u BbICOTa HIKHEW TpaHHIbl. Bee HaONIONEHUST MPOBOMSATCS B BU3yalbHOM pexxume [3, 5],
YTO BHOCHUT OIPEEICHHYIO ITOTPEIIHOCTh B UX PE3YIbTATHI.

[To wmuenuto aBTopoB [1, 2], IS MONSPHBIX pAOHOB XapaKTEpHBbI TEPPUTOPUAIIBHBIC
0CcO0eHHOCTH (DOPMUPOBaHUS 00TAYHOCTH M MECTHBIE ()OPMBI 0OJAKOB, YTO CBSA3AHO, MIPEIKIE BCETO,
C BBICOKMMH 3HAUCHHMSMH OTHOCHTEIBHOW BIAXHOCTH BO3IyXa B TEUEHHE BCEro roja, 4acTou
MOBTOPSIEMOCTHIO MOIIHBIX WHBepcuil. Pesymbratel HaOmromeHuii Ha YAC CBHACTETBCTBYIOT O
JOCTAaTOYHO 4YacThIX cCilydasx oOpa3oBaHHMs B AHTapKTHjie cTpaTrochepHbIX (MepaamMmyTpOBBIX)
00akoB, a TakXke OOJauyHOCTH 4YeueBHIEOOpa3HbIX (GopM [5], YTO SBISIETCS HHTEPECHBIM H
3aCITy’)KUBAIOIIUM H3y4deHus: daxtoMm [2, 4]. ExxeromHo Ha craHimu (UKCUpPYETCs, B CpegHEM, 5
cilydaeB nepiaamyTpoBbiX U 30 — yedueBHIIe0Opa3HBIX 00JaKOB. B OTHOILIEHWH MOCIEAHUX CIIEAYET
OTMETUTH, uTo B 2006 1 2012 romax Habmromanock 61 u 60 nHel ¢ JaHHOIH 00JIAYHOCTBHIO, XOTS, B
OTJeNbHbIE TOIbl UMEIOT MECTO EIUHUYHbIE ciIydau [5]. B ce3oHHOM X0z€ Hanbosbliee KOIUIECTBO
yeueBHIIe00pa3HbIX 00JaKOB HAOMIOJAIOCh B HOSOpE: 3a HCCIEAYeMbId TEpPUOJ B HOsIOpe
3apukcupoBano 70 gHedt ¢ Takumu oOmakamu — 17% or oOmeit cymmer 401 gens [5].
[TepnamyTpoBbie O0JIaka HAOJMIONAIOTCS, KaK MPaBWIO, C HIOHA IO HOSOpb, T.C. B MEPHOJ
MaKCHUMaJIbHOI0 OXJiaxaeHus atmocdepsl. Kpome Toro, B 310 BpeMsi B AHTapkTuae obOpasyercs
030HOBas AbIpa [5] — yUeHbIE YKa3bIBAIOT Ha MPSMYIO 3aBUCUMOCTb TUX SIBICHUM [4].

Hdns  oOpa3zoBaHusi ueueBUICOOpa3sHOH OOJAYHOCTH HEOOXOOMMO HalIM4YMe HECKOJIBKHX
(hakTOpOB: JOCTATOYHO MOIIHOW aJBEKIIMH BO3/1yXa, 3HAYUTEIBHOTO €ro BJIAroCOJepKaHus,
HaIW4YNe MHBEPCHU M COOTBETCTBYIOMIETO penbeda mecTHOCTH [2, 4]. M3BECTHO, YTO HMUPKYIISIHS
atMocepbl AHTapKTHABl JEMOHCTPUPYET BBIPOKEHHYIO 30HAIBHOCTH B  paclpelleieHUH
aTMOC(epHOro  JaBleHHs,  KOTOpas  IMEPHOAMYECKH  HapyllaeTcs  MEpHIHMOHAIbHBIMH
COCTAaBISIIOIIMMH B BHIE TpeOHel CyOTpONMYecKMX aHTHLUMKIOHOB, OPHEHTHPOBAHHBIX B
HalpaBJIeHHH «ceBep-tor» [1]. AHamu3 a3pOCHHONTHYECKOTO MaTeprala MoKas3ajl, YTo IMEHHO MpH
TaKUX BTOPKCHHAX HaOsrozaercs (OpMHUPOBAaHME YE€UEBUICOOPa3HbIX 00sakoB. Ilpu 3TOM, B
paiione YAC HaONIOMaI0TCSI YE€TKO BBIPAKEHHBIE METEOPOJIOTHUYSCKHE YCIIOBUS: HU3KUE 3HAYCHUSI
OTHOCHUTEIIFHOM BIQXKHOCTH BO3/IyXa, FOXKHBIN BeTep Ha (hoHE pocTa aTMOC(HEPHOTO JIaBICHUSI.

Hayunble uccnenoBaHuss pacCMOTPEHHBIX OOJaKOB OYEHb BaXKHBI JJISl JYYIIETO MOHHUMAHUS
NPOLIECCOB, NPOUCXOMAMMX B arMmocdepe. BrIABICHHAs TEHAEHIMA K YBEIMUYCHUIO CIy4yaeB
BO3HMKHOBEHHSI YEUEBUIICOOPa3HBIX OOJAKOB MOXKET CBUIETEIbCTBOBATb 00 AaKTHBU3ALUH
JMHAMUYECKHUX MPOIIECCOB B aTMOC(epe, MPUBOIAIINX K UX HOSBICHHUIO.
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The New Models of Acoustic-Electromagnetic Seismoionospheric Coupling and
lonospheric vortex Structures

Yu. G. Rapoport*?, Yu.A. Selivanov?, V.N. lvchenko?, G.P. Milinevsky'3, O.K. Cheremnykh?,
V.V. Grimalsky*

Taras Shevchenko National University of Kyiv
2Space Research Institute NASU-SSAU, Ukraine, Dept. of Space Plasma
3Main Astronomical Observatory, NAS of Ukraine
4Autonomous University of Morelos, Cuernavaca, Morelos, Mexico, Dept. UAEM
yuriy.rapoport@gmail.com

We are developing new and general model of seismoionospheric coupling (SIC), as a part of the
coupling in the system “Lithosphere-Atmosphere-lonosphere-Magnetosphere (LAIM/MIAL)”. The
new model of “Earth radius-scale” vortex MHD structures in the ionosphere is presented. An
important features of rather general model of SIC will be (1) Interference between Acoustic and
Electromagnetic channels of SIC including the feedback and “trigger effects”, (2) Inclusion of
nonlinearity into acoustic model and new quasistatic/electromagnetic model of SIC using the new
method of “successive electrostatic-quasistatic-electromagnetic/MHD approximations-equivalent
external sources (EQUEMES)”, (3) Using the results of active acoustic experiments for the creation
of the model of acoustic SIC, (4) Inclusion a possibility of targeting coherent-incoherent influence
on the atmosphere-ionosphere and mosaic sources of acoustic and electromagnetic sources, (5)
Inclusion of the convection, aerosols and hydration. We emphasize the new models of
electromagnetic and acoustic channels and the new results on the penetration of incoherent pulses
from the ground parametric sound generator into the atmosphere and ionosphere. It is shown that
the set of incoherent acoustic pulses with the different but close frequencies (in particular, around 1
Hz) penetrate from the ground level to the altitudes of the ionospheric E region better, than a single
pulse with the sum intensity, due to nonlinearity, diffraction and losses. This results is important
both for the understanding the mechanism of acoustic SIC channel and developing possible ways of
artificial influence on the ionosphere, The details of the new algorithm of the EQUEMES for the
modeling SIC are presented.

This publication is based on work supported in part by STCU Project 6060, Theoretical and
experimental investigations of the resonant phenomena in the near-space plasma.
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HaykoBo-nociigna nomykosa podora AcrpoHomiudoro mysero AO KHYTII -
MaJIOBiIOMi (paKkTH KUTTA Ta HAYKOBOI AisiibHOCTI C.K. BeexeBsitcbkoro ta MLA.
SIxoBKiHa 3 poHIIB My3el0 Ta apXiBHMX JKepeJ Pi3HUX YCTAHOB.

JI.B Ka3zanneBa

ActporHoMmiuHa obcepBaropis KuiBcpkoro HamioHanmsHOTO yHiBepcuTete iMeHi Tapaca IllepueHka,
KazL @ukr.net

Actponomiunuii Mmy3eit AO KHVYTI, sx HaykoBO-AOCHIIHWUN MIAPO3II B  CHUCTEMI
yHiBepcuTeTy 3rigHo llonoxkenHro 3abe3nedye NeKiibKka HAMPSIMKiB POOOTH: TOMIYK, 30epeKeHHs
Ta OIUC MaTepialbHUX CBIUEHb PO3BUTKY aCTPOHOMIYHOI OCBITH Ta aCTPOHOMIYHHX JOCIiIKEHb B
yHiBepcuTeTi, B KueBi, B YkpaiHi Ta CBiTi; MOMMUpPEHHS 3HaHb 3 ICTOPil HAYKH Ta, OJHOYACHO,
CydaCHHX HAayKOBUX IMapaJurM acTpOHOMiIUHOi Tamy3i. Cepem IHIMHMX 3amad — BiITBOPEHHS
JOKYMEHTAJILHOI iCTOpii CTBOPEHHS Ta CTaHOBJICHHS acTpoHOMiuHOi oOcepBaTopii B KuiBcbkomy
yHiBepcuTeTi, 30ip OiorpadiyHMX MaHWX Ta 33JOKYMEHTOBAaHUX (aKTIB 3 KUTTA Ta HAYKOBOI
JISUTBHOCTI CITIBpOOITHUKIB 00cepBaTopii, IKi CPHSUIN IIbOMY CTaHOBJICHHIO.

Cepriii KoctsHTHHOBMY BcexcBSTCHKHMI NOCHTH BijjoMa Qirypa B HAyKOBOMY CBIiTi, HOro
Oiorpadiro MOXHa 3HAWTH B Pi3HUX BHIAHHIX Ta Ha caiitax. J{ns KuiBchkoi yHiBepcHTETCHKOT
oOcepBatopii Ta kadeapu acTpOHOMIi Mepioj HOro IisJILHOCTI CKJIAB IEBHY €MOXY PO3BHUTKY
acTpodi3WYHUX MOCHIKeHb. Ale Ime 0araTo Aetanei 3 WOro OCOOMCTOTrO J>KHTTS, BIOIOOaHB,
CTHIII0O POOOTH, HAYKOBUX IIIJXOMIB Ta METOIIB NPOBEACHHS MOCTIKEHb 1 CIIOCTEPEKEHb,
CHIJIKYBaHHSI 3 KOJIETaMH 3allMIIAEThCS 1032 yBaroto. [lomyk croraiiB Cy4YacHUKiB, TeperJisi
HAyKOBOTO (OHJy, aHAIi3 PYKOITUCIB Ta 3amKCiB, JOKYMEHTH Pi3HHUX apXiBiB BiATBOPIOIOTH OLIBIIT
MOBHMIA 00pa3 JIFOIMHYU Ta BiTHOIICHHS JI0 HEl CYYaCHUKIB.

Biorpadist Mukonmu ABenipoBuua SIKOBKiHa, OJJHOYACHO NPEACTAaBHUKA BiOMOI POJIMHH Ta TaK
3BaHUX «Ka3aHCHKOD» Ta «CBEPAJIOBCHKOI» IIKiJI, SKHH 3aJMIIMB BarOMHUH BIUIMB Ha JOCIiIKEHHS
¢izuku Conus B KuiBcbkiit o6cepBaropii, mocmimkysanack Mano. L{ikaBi i BaxIuBi opoOuIli, mio
30epiraroTh (HOHIM MY3€I0 Ta iHIII apXiBHI YCTaHOBH PO3KPUBAIOTH HEOPAWHAPHY OCOOUCTICThH Ta
HAYKOBIIS.
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Po30ynoBa Tta moaepHizauis caandu KuiBcbKoi yHIBEpCHUTETCHKOI ACTPOHOMIYHOL
o0cepBaropii y 1839-2014 pp., nepioay 3MiH KOMILJIEKCHOI IaM’SITKM HAYKH i TeXHiKH.

C.A. Caaaral, JI.B.Ka3anuena®

entp nam’stkosnasctea HAH Vkpainu ta VTOIIIK
serg_ngc6543@mail.ru
2ActpoHoMiuHa o6cepBaTopis KuiBchkoro HalioHansHoro yHisepcutery imeni Tapaca IlleBuenka,
KazL@ukr.net

PosrnsgHyTO OCHOBHI €Tamnu Cropy/KeHHS Ta 3MiH B OyAMHKaxX Ha Teputopii cannou KuiBchkoi
YVHIBEPCHUTETCHKOI aCTPOHOMIYHOiI oOcepBaToOpii 3 MOMEHTYy OOpaHHS MiITHKH, MPOEKTYBaHHS,
OymiBHMITBA Ta eKcIuTyartamii. BuaineHo xapakrephi nepiogu 3miH. [lopiBHSHO ictopiorpadito
MUTAHHA Ta BiJIOMOCTI 3 TOTOYAaCHOTO CTaHy CIIOPY/KEHHS HAYKOBHUX YCTaHOB IMOAIOHOTO THITY Y
cBiTi. KpiM TOro, po3risiHyTo MojepHi3alii cTalioHapHUX acTPOHOMIYHHMX I1HCTPYMEHTIB Ha
TepuTOopii caanbu, sIKi € BU3HAHMMHU TIaM’SITKAaMH HAayKH 1 TEXHIKHM Ta 3aHeceHi a0 [lepkaBHOTO
peecTpy HEPYXOMHX KyJIbTYPHHUX IaM SITOK YKpaiHH.
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