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JocnigkeHHs BHYTPIIHbOi OYAOBYU i CTAaTUCTUYHUX BJIACTUBOCTEN CyO3ipOK

Ha3zBa po6oTu (aHrJI)

Investigation of inner structure and statistical properties of substars

Pedepar (yxp)

O6'exTaMu JOCJIIKEHHS € cy63ipku.MeTol0 po6oTu € nmobymoBa Teopii pe4oBUHU Hanp Cy63ipOK Ta NPOBELEHHS! YMCETBHOTO
MOJIEJIIOBAHHS X BHYTpIlIHbOI OyHOBM 6€3 ypaxyBaHHSI OCbOBOTO OO€pTaHHSI i MarHiTHOro mosisl. MeTon HOCTiIKEeHHS -
TeopeTUYHuM.Briepie posrisHyTa BOAHEBO-TejlieBa BOCbMUKOMIIOHEeHTHa cymim (H2, H2+, H-, H, H+ He, He+, He++), ska
XapakKTepHa [Jis Hajp cy63ipok 3 eneMeHTHuM ckiuagom X = 0.75, Y = 0.25. Po3paxoBaHi ziarpamu "remmnepaTtypa - IyCTUHA" i
“TeMIlepaTypa - €JIeKTPOHHA IrycTuHA". I[IpruBesieHa 04iKyBaHa KpYBa CTaHY PEYOBMHU HAZp Cy03ipoK i poBefeHo ii aHasli3 o0
¢azoBoro craHy.B po3paxoBaHHUX MOZESIX Cy03ipOK BUKOPUCTOBYETbCSI MOAMUQIKOBAHA IOJITPOIHA 3aJI€XKHICTh y PIBHSHHSX
CTaHy, SIKIi ONUCYIOTb CTafilo, MOYMHAIOUM 3 SIKOi CYO3ipKM OXOJIOIPKYIOThCSl, BTpayalouu TemoBy eHepriio. lli mogmeni e
JIIBOXKOMIIOHEHTHUMU 32 €JIEMEHTHUM CKJIaJIOM, BOJHEBO-TeJIieBUMHU, 11O BiANOBizie cy63ipkam, sIKi Hacessiiu rajgo ['anakTuku
67113bK0 15 MJIpJ, pOKiB TOMy. HaBesieHi pe3ybTaTi YMCeNIbHOIO MOJIEJIIOBaHHS CTaHy HaJp Cy63ipOK Ta PUCYHKM PO3PaxOBaHUX
3aJIeXKHOCTEN IJ1s1 MoZesel cy63ipok "edeKTHBHOI TeMmepaTypu Bif 4yacy', "cBiTHOCTI Bin edexTuBHOI Temneparypi’, "CBiTHOCTI
BiZ, Macu"', "LEHTpaJsibHOI T'YyCTMHM Bill LEHTPaJIbHOI TeMIlepaTypu', "LIEHTpaJbHOI TeMIepaTypu Bif vacy', "Maca-papmiyc" Ta
"pagmiyca Bin 4acy'," 3arajbHi Macu gKuX Hanexatb iHTepBany 0.01-0.08 M?.JlocnifkeHO XiMiuyHy piBHOBary 3 ypaxyBaHHSIM
ionizanii y MogenpHUX aTMocdepax XOJONHUX CYyO30pSHUX O6'EKTIB CEPEIHbO30PSIHOTO €JIEMEHTHOTO CKJIANy 3 TEMIIEPaTypOIO
¢orochepu 500-1500 K. I[TpoananizoBaHi 3a7€KHOCTI KOHIEHTpAL[ili OKPEMUX CIIOJYK Bif TEMIEpATypu i T'yCTHUHHU, & TaKOX
€BOJIOLNHI TeHaeHuii Ha MopenbHOMY Tpeky.llpy ckiamaHHi PiBHSHb CTaHy PEYOBMHM YPaxOBMBAINCh HeimeanpHi edexTw,
MIpUTaMaHHi I1a3Mi Hagp cy63ipok. 3a pesynbratamu HIP Buiimm 3 apyky 11 crateit i 2 cTaTTi roTyloThCs 10 APYKY. Marepianu
BMKOHAaHUX JOCJIKEHb 3aCJIyXOBYBAJIMCSI HA HAYKOBUX KOH(EPEHIiIX "ACTpPOHOMIYHA 1IKOJIa MOJIOAUX BYeHUX" (M. bina Llepksa,
TpaBeHb  2001p., TpaBeHb 2002p. TpaBeHb 2003p.), MiKHapO#Hii MDKOUCUMIUI-HApHiA  HAyKOBO-TIPAKTUYHiN
koH(epeHLii"CoBpeMeHHbIE TIPO6IEMBI HayKU M 06pa3oBaHus” (M. Kepd, yepsens 2001 p.), [lepmiii ykpaiHChKilt KOHpepeHLii o
MEPCHNEKTUBHUM KOCMIYHMM AociifkeHHsM (M. Kuis, sxoBrens 2001 p.), MixkHaponHill HayKoBill KoHpepeHuii "Extension and
Connection of Reference Frames using CCD ground-based Technique" (M. Mukomnais, >xoBrens 2001 p.), MixkHapoaHiil HayKOBii
KoHpepeHuii "Variable stars", (M. Opeca, cepneHs 2001 p.), HayKOBUX ceMiHapax ACTPOHOMiuHOi o6cepBaTopii [103HaHCBHKOTrO
yHiBepcuteTy (M. ITo3HaHs, [lonbma, auneHs 2001 p.), ['onoBHOi acTpoHOMiuHOI o6cepBaTopii PAH (C-Iletep6ypr, Ilysnkoso,
6epesenp 2002 p.), AcTpoHOMIYHOI o6cepBaropii JIbBIBCbKOrO HalioHaJIbHOroO yHiBepcuteTy (M. JIbBiB, rpymeHb 2003 p.), 2-i
XapkiBcbKill KoHepeHLii ,['paBiTalis, KocMmosoris i pensrusicTcbka acTpodisuka (M. Xapkis, yepseHb 2003 p.), MixkHapozHii
HaykoBil1 koHdepeHii "Order and Chaos in Stellar and Planetary Systems" (M. C-TIletep6ypr, cepnenb 2003 p.).OnmepxkaHi
pe3yJbTaTd [AO3BOJISIIOTh IIPOTHO3YBAaTH CBITHICTb peasjlbHUX CY03ipOK PIi3HOrO BiKy, BKJIAJ, CyO30pSHOI CBITHOCTIy 30pSIHO-
Cy030pSIHAX CKYIUEHHSX, OLIHIOBATU CBITHICTh HEBUAMMMX CYNYTHHUKIB 3ipOK 3 MeTOl iX MOmYyKy, Nepu 3a BCe, B
HaBKOJIOCOHSIYHOMY OTO4YeHHi. Ou4iKyeTbcs, 110 po3poOKa Teopii peYOoBMHU HaAp CYO3ipOK [IO3BOJIUTH BUBYATU BJIACTMBOCTI

PE4YOBUHM IJIaHET-TiraHTiB COHSYHOI CUCTEMU i BOJHEBO-TEJi€BUX I103ACOHAYHUX IUIAHET, SIKAX YK€ BiIKPUTO TIOHAJ, CTO.
Pedepar (anru)

Objects of investigations: Substars.Goal of the work is constructing of theory of substance state for inners of substars and
numerical modeling of theirs inner structure without taking into account axial rotation and presence of magnetic field.Method
of investigation - theoretical. Hydrogen-helium mixture (H2, H2+, H-, H, H+, He, He+, He++), that is typical for substars interiors
with element composition X = 0.75, Y = 0.25 was taken as a basic one. Condition diagrams "Temperature - density" and
"Temperature - electronic density" are obtained and presented here. Curve of substance phase conditions for substars interiors
has being analyzed. In presented models modified polytropic dependency was used for equations of substance condition. The
models demonstrate the stage, in which stars begin cool and lose heat energy. The two-component models correspond substars,
that are formed in Galaxy about some billions years ago. For objects with mass 0.01 - 0.08 M? dependences "effective

temperature - age", "luminosity - effective temperature”, "luminosity - mass", "central density - central temperature", "central

temperature - age", "mass - radius " and "radius - age" are represented in the work.Chemical balance has being investigated with
considering on physical parameters and ionization in atmospheres of substars with solar element composition and for
temperatures of photospheres 500-1500 K°. Dependences of concentrations for some compositions on temperature and
density, and evolutionary tendencies of the concentrations have being analysed. Effects of nunideality of substars interior
plasma were taking into account in constructing of substance condition equations. Obtained results allow predict luminosity of

real substars and hidden star satellites, to detect them. The theory allows investigate properties of substance in the depths of



planets-giants also.

Inpexc YIK: 524.3-1/-8;524.3-54, 524.316.7.082-82

Koau Temarnynux pyopuk HTI: 41.23.15
6. HaykoBo-TexHiyHa npoaykuist (HTII)

7. Biosriorpagiyauil onuc

1. 3axoxaii B.A. KocMuueckue Tesna l'anakTuky: Kjaaccudukanys 1 sBoonns // BicHuk actpoHoMivHOi mkosnu. - YMans, 2003, 3,
Ne 2, (B nmeuarn). 2. Evsukov N.N., Zakhozhaj V.A., Psaryov V.A. Planetary systems of the Galaxy. // Odessa Astronomical
Publications, 2001, vol. 14. 205-207.

8. 3BiTHa JOKyMEeHTaIis

KisnpKicThb cTOpiHOK B 3BiTi: 53
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiiris y 3BiTi: 0
9. 3aKJII0YHI BiOMOCTi

KepiBHHK opraHisamii:
3amo6oBcbkuit LI
KepiBHHKH po6OTH:

3axoxkai B.

KepiBHUK Bigainy peectpanii HayKoBoi AisibHOCTi

IOpyenko T.A.
YxpIHTEI




