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Pedepar:

1. Inceprauis npucBgYeHa po3po61ii Ta BIIPOBAIKEHHIO HOBUX METOiB BUBYEHHS CUJIBHO PO3PiIKEHOTro
I1y3HOTO CEPENOBUIIA Y MOJI )KOPCTKOTO BUIIPOMIHIOBaHHS [1J1s1 IPAKTUYHOTO KOPUCTYBaHHS. [ludysHe
CepelOBHUIIE MICTUTb PO3PiI KEHUH ra3, MOJIeKy/u Ta nuJl. [1ojie >)KOPCTKOro BUTPOMIHIOBaHHS CKJIAJIA€ThCS 3
KoCcMiyHux pomeHiB (KIT) - IpOTOHIB Ta 0-4aCTHUHOK, €JIEKTPOHIB Ta [IO3UTPOHIB, O- Ta PEHTT€HIBCbKUX KBAHTIB.
BuueHo B3aemojiito komnoHeHTiB KI1 i3 BkazaHOI0 pe4yOoBUHOIO, TOOTO IIO3UTPOHIB 3 aTOMaMU, MOJIEKyJIaMU Ta
IIMJIOM B MOJIOJUX 000JIOHKAxX HagHOBUX (#ani MOH), gxi MicTaTh pafiioakTuBHU i30TON TUTAHY (_22744)Ti, IKuii €
IIOYaTKOBUM €JIEMEHTOM JIAHI[IOTa PaJi0aKTUBHUX O-TlepeTBOpeHb (_22744)Tin(oo(85 pokis) ) (_21"44)Sc o(oo(6 roguy) )
(_20744)Ca . Y MOMEHT po3mnasy KO>XKHUM i30Tonom (_21744)Sc BUNIPOMiHIOIOTBCS O- Ta SKOPCTKi PEHTT€HIBChKI
KBaHTH SIIEPHOTO MOXOJKEHHS Ta IBUAKUI MO3UTPOH. TOMy PO3B'3aHHS 3ajayi Ha OTPMMAaHHS pajlialliiiHOro
BiATYKy Bifj NpoAyKTiB po3nany (_22"44)Ti € 4aCTMHOIO HOBOTO PO3[iy IO3UTPOHHOI CIIEKTPOCKOIIii JH(Yy3HOTrO
cepenoBuiia. Y LbOMY BUIIAaJIKy aBTOPOM 3aIIPOIIOHOBAHO MOB'I3aTH aHIriisniiHi iHii, oTprMaHi BHaCimOK

aHiringnii No3UTPOHIB i3 BIIBHUMY Ta aTOMHUMU €JIEKTPOHAMU 3 KiHEMaTUYHMMU XapaKTE€PUCTUKAMU aTOMiB



Iu@dy3Horo cepenopuia. ['albMyBaHHS IO3UTPOHIB Y Ta30MMJIOBUX KOHIJIOMEPATAx TUM aKTyaslbHille, SIKIIO ixX
€HepreTUYHi BTpaTH 6YIyIOTh OJHOYACHO eMiCiHUM CIIEKTP Y M'SKOMY PEHTTeHIBCbKOMY Ta O-[1ialla30Hax.
OO6rpyHTOBaHO HOBi KpUTepii iarHOCTUKY PO3IJISIHYTOTO CEPENOBUILA i 3alIPOIIOHOBAHO Ta PO3p06seHOo Qi3nyHU
(opmai3m, 1O € OCHOBOIO 17151 CIEKTPaJIbHOTO aHali3y pallioakTUBHUX OUPy3Hux cepenosuil MOH Ta ASIT.
Po3po6s1eHo HOBi MOZeli KIHEMAaTUYHOTO CTaHy AU(Y3HOTro ra3y y BUIIAJIKy iHTEHCUBHOI IEPeOy0BU s11ep
PafioakTUBHUX €JIEMEHTIB Ta 100YL0BaHO HOBY MOieslb (POPMyBaHHS CIIEKTPaJIbHUX JIiHil i30TOMiB (_20"44)Ca Ta
(_20740)Ca B ONTUYHUX Ta O-CHEKTPAX MOJIOAUX 000JIOHOK HaIHOBUX. ABTOPOM OTPUMAHO PiBHSIHHS CTaHy
€JIEKTPOHHHUX 000JIOHOK aTOMHHUX CHUCTEM, Y SIKMX CIIOCTEPIraeTbCsl OAHO(POTOHHA aHIrijIALis MBAIKOrO IO3UTPOHA
K-enexTpoHOM, miciis fioro rajyibMyBaHHS 10 €Heprii 38’93Ky aToMHOT0 K-ejyiekTpoHa. Cesekllisi OTpUMaHuXx pilieHb
II03BOJIMJIA TIOB'SI3aTU TaKi MapaMeTpu 3iTKHEHb: I0YaTKOBa eHeprisi no3uTpoHa - E_p, eHepris Bingayi sapa E_n,
IonrulepiBcbke nomupeHHs ninii A_D. Anaii3 nepepisis npouecis 04HOPOTOHHOI aHIriALii y CyKylHOCTI 3 iHIIMMUA
CIIEKTPOCKOITIYHMMH IIPOSIBAMHY, [I0 SIKUX HAJIEKATh i O’Ke-CIIEKTPOCKOIIisl, JO3BOJINJIO 3pOOUTH BUCHOBKY i
IIOB's13aTH MPOsiBU (i3MYHOI cUCTeMU y O-Aiana3oHi 3 Y-, onTuuHoMy Ta IU- criekTpax. ¥V pucepraniiiHomy
IOCTIiIKEHHI OTPMMAHO 3B'S30K MiXK OTHOMOTOHHOIO aHITiISIIi€l0 aTOMIB Ta iX IPOSIBaMU B JOBIOXBUJIbOBUX
criekTpax. Jlonsnepiscbke po3mupeHHs A_D npu 1bOMy Mae Haibinblle 3Ha4eHHs B onTuui Ta IY-cnexkrpax
aTOMHUX JIiHil. ¥ TOM xe yac, A_D y BKa3aHUX CIEKTPaJIbHUX iHTEPBaJlax 3HAaYHO NEPEBUILYE IPUPOJHY IIMPUHY
IV(y3HUX JIiHiH, 110 6YJI0 OTPMMAHO [1J1s OiJIbIIOCTi aCTPOPiI3NYHO BAXJIUBUX €J1eMeHTiB. OfHOYaCHO JJIs1 TUX
CaMUX CUCTEM PO3POOJIEHO Ta 3aCTOCOBAHO OKe-CIIEKTPOCKOIIIIO, 10 CKIAJIAE€ThCS 3i CIEKTPiB KACKATHUX
IIEPEXO/IiB Y BEPXHIX €JIeKTPOHHUX 000JI0HKax Ha K-, pifgue L-BakaHcii Ta €1€eKTpOHiB, 3ipBaHNUX i3 BEPXHIX
€JIEKTPOHHUX PiBHIB 32 paxyHOK oxe-e@eKTy. Taki es1eKTpOHU pobJIsITh eHepreTU4Hy QPYHKIIiI0 PO3IOAINY
es1eKTpoHiB — F(E) 1BOKOMIIOHEHTHO10. Lle HMKHS (32 MEHBILOIO EHEPTi€l0) KOMIIOHEHTA — MAaKCBEJIIiBCbKa
(piBHOBaXXHA), Ta O>XKE-KOMIIOHEHTA. B po6oTi [13*] HampyKoBaHO 6a30Bi Tab/NMIi CIEKTPOCKOIIYHNX JAHUX Ta
BiZIIOBiAHUI PO3IIOiJI MiXK KiJIBKICTIO Ta €HEPTi€l0 0>Ke-eJIeKTPOHIB JJI11 KOXKHOTO aTOMa, Ta BiATIOBinHE pafialiiiHe
I10J1€ 3a3Ha4YE€HUX BULIE pajialiflHUX KacKaiB IepexoiB. BigzHaunmo, o HagpyKOBaHi pe3yIbTaT €
(OyHIAMEHTaJIbHUMU [J151 KOKHOTO aTOMa XapaKTEPUCTMKAaMU. 3 OTPMMAHUX Pe3yJIbTaTiB 3p00JIEHO BUCHOBOK IIPO
BHECOK y [TOJIaJIbIIly pEeKOMOiHALLiI0 Ta i0Hi3alilo aToMiB 1udysHoro cepenosula. Po3pobiaeHo popmanism aii osxe-
eeKTy B My, BIJIMBY Ha Npolecu KoHaeHcauii y MOH II tumny. Po3risiHyTo po3CisiHHSI M'SIKOTO PEHTT€HiBCbKOTO
BUIIPOMIHIOBAHHS Ha YaCTUHKAaX NUJy HAHO-Po3MipiB [16*], [17*]. Taki ontiyHi criekTpu 6yso orpumano 1js MOH

SN 1987A na teneckomni «['a66s1» y ciuni 1995 poky.

2. The dissertation is devoted to development and introduction for practical use of new methods of studying of
strongly discharged diffuse medium in the field of rigid radiation. The diffuse medium contains dilute gas,
molecules and dust. The field of hard radiation consists of cosmic rays (CR) - protons and o-particles, electrons and
positrons, o - and X-ray quanta. The interaction of CR components with the specified substance is studied. That is,
positrons with atoms, molecules and dust in young supernovae of type II, which contain the radioactive isotope of
titanium (_22"44)Ti, , which is the initial element of the chain of radioactive transformations of the o-species
(_22744)Tin(oo(85 y) ) (_21744)Sc o(oo(6 h) ) (_20744)Ca and the isotope (_21744)Sc is a source of positrons. At the
moment of decay, each isotope (_21"44)Sc emits o- and rigid X-ray quanta of nuclear origin and a fast positron. The
solution of the problem of obtaining the radiation response from decay products (_22"44)Ti is part of a new field
of the positron spectroscopy of the diffuse medium. In this case, the author proposes to connect the annihilation
lines contained as a result of annihilation of positrons with atomic electrons and kinematic characteristics of the
atoms of the diffuse medium. The Inhibition of positrons in gas-dust conglomerates is all the more relevant if their
energy losses simultaneously build up the emission spectrum from the optical to the soft o-range. Some new
criteria for diagnostics of the considered environment are substantiated. The physical formalism is proposed,
developed, and was founded for the spectral analysis in radioactive diffuse media of the young supernovae and
AGN shells. A new model of the kinematic state of the diffuse gas in the case of intensive rearrangement of the
nuclei of radioactive elements and a new model of the formation of spectral lines of isotopes of (_20"44)Ca and
(_20740)Ca in the optical and o-spectra of young supernova shells are constructed. An analysis of the state of the
electronic shells of atomic systems is connected with a single-photon annihilation of a fast positron by atomic K-



electrons. In this case, the positron is inhibited until its kinetic energy decreases to the binding energy of the
atomic K-electrons. The selection of the received solutions is allowed to connect of the following collision
parameters: the initial positron energy -E_p, the recoil energy of the nucleus E_n, and to estimate the Doppler
propagation of the optical line A_D. The analysis of cross sections of single-photon annihilation processes, in
combination with Auger spectroscopy, allowed us to draw conclusions about the structure of the radiation field
and the manifestations of the physical system in the energy intervals from soft X-ray to IR- spectra. In the
dissertation are tested connection between one-photon annihilation in atoms and their displays in the specified
more long-wave spectra are received. The Doppler broadening A_D has the greatest values in the optics and IR
spectra of atomic lines. At the same time, A_D in the specified spectral intervals considerably exceeds the width of
a diffuse line (within orders) that was received for the mane number of the important in astrophysics elements. For
the same systems, the author previously developed and applied Auger spectroscopy, which consists of spectra of
cascade transitions in the upper electron shells to K-, less often L-vacancies and electrons detached from the
upper levels due to the Auger effect. Therefore, Auger electrons form an energy distribution function of electrons
- F (E) of two components. Here the smaller component with energy is Maxwell's (equilibrium), and the Auger
component with higher energy. In the dissertation the basic tables of spectroscopic data and the corresponding
distribution between quantity and energy of Auger electrons for each atom are printed. Depending on the
chemical composition, a corresponding radiation field with the source function S (E) is formed. Note that the
printed results have basic spectroscopic characteristics for each atom. The conclusion about the contribution to
the further recombination and ionization of the atoms of the diffuse medium is made. The formalism of the Auger
effect in dust, the effect on the condensation process in young shells of type II supernovae has been developed. It
has been found that in the field of hard radiation, the scattering of soft X-rays is more efficient than without it due
to the larger proportion of nano-sized dust. Only the fact of the presence of optical spectra in the young shell SNR
1987A on the Hubble telescope in January 1995 for the eighth year after the explosion gave a reasonable
opportunity to consider the uncertain to this new source of excitation in a young shell of the supernova SNR 1987A.
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