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Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA JOCTIIKEHHIO HYKJIOH-HYKJIOHHOTO PO3CiSIHHS Ta aHaJli3y BIUIUBY (POPMU
XBUWJIbOBOI PYHKIIii 1efITPOHA B KOOPIUHATHOMY IIpE€ICTaB/IeHHI Ha PO3PaxXyHKU I10J1spU3alliliHuX XapaKTepUCTUK
IIPOLECIB 3a YYaCTIO AEUTPOHA. Y paMKax IOTEHLiaJIbHOI MOZEIi IIPOBENEHO NeTallbHUIA aHalli3 CTPYKTYPH
pagianbHOI XBUJIbOBOI MYHKIii JeATPOHA, aCUMIITOTHKA SIKOi BUBHAYAETHCS [IOBHUM MOMEHTOM CUCTEMU Ta
XapaKTepoM IOBEe[iHKY TEH30PHOI0 IOTEHI[ialy Ha II0YaTKy KOOPAWHAT. 3ayBaXkeHO, 10 BUGIp X16HO]
(HeKOpeKTHOI) aCUMIITOTUKU pafialbHUX KaHAJIbHUX QYHKIIN MOKe reHepyBaTH HaJJ/IMIIKOBI By3JIM XBUJIbOBOI
dyHKLiL. Y quceprauii IpeACcTaBlI€eHO OIJI] Pe3y/bTaTiB 3aCTOCYBaHHSI MeToAy (a30BUX (PYHKIIN I IOUIYKY
(a30BUX 3CYBiB OJIHO- Ta JBOKaHAJIBLHOTO PO3CisiHHSL. [l psiy MOTEeHLiasliB 3/iliCHeHa antpoKcuMallis ¢pas np-

PO3CisIHHS 1O0Ope BiOMOIO KBaipaTUYHOO PYyHKLi€elo napadosiyHoro tumy Josnronososa-Minina-PaboTkiHa.



3anponoHOBaHO ABi HOBi aHANITHYHI (POPMU XBUJILOBOI (PYHKLii IEMTPOHA B KOOPJUHATHOMY IIPENICTABJICHH] IJIs1
noteHujanis Nijm I, Nijm II, Nijm93, Reid93, Argonne v18 y Buzi 1o6yTKy cTerneHeBoi PyHKLii rn Ha cymy
€KCIIOHEHIjalbHUX YJleHiB Ai*exp(-ai*r3), siki He MiCTSITh HaIJIMIIKOBUX BY3JIiB 6isis 104aTKy KoopAuHaT. Ha ocHOBI
L[MX Ta iHIKX POPM NIPOBEIEHO PO3PaXyHKU Ta aHaJli3 aCUMIITOTUK (POPMPaAKTOPiB JEUTPOHA i IOTO CTPYKTYPHUX
(YHKLi, a TAKOX MOJISIPU3ALiHUX CIIOCTEPEKYBAHUX B €JIEKTPOH-I€ATPOHHOMY i I€eATPOH-TIPOTOHHOMY
posacisnHi, A(d,d’)X- peakuii. 3a10BiNIbHICTh TEOPETUYHUX OLIIHOK aHAJIi3yl0UMX 30aTHOCTEN IX HAsIBHUM
€KCIIEPMMEHTAJIbHUM [IaHUM B Pi3HUX 00J1aCTAX t- MacIITabyBaHHs [IPOAHai30BaHO B 3aJI€5KHOCTI Bif] 32CTOCOBAHOI
mogeri onucy A(d,d)X- peakuii Ta Bu6opy noreHuiaabHoi Mmogesi. OnepskaHi pe3yIbTaTh AeUTPOHHUX MTOJIIpU3aLii
t10, t11, t21, t22 nyis ed- po3cisiHHS, TeH30pHOI aHasi3yo4oi 3natHocTi T20 i nosnsipusauifiHoi nepenadyi o0 st dp-
PO3CisIHHS, TEH30PHOI Ayy i BEKTOPHOI Ay aHai3yI04YMX 30AaTHOCTEN, TEH30P-TEH30PHOI Kyy Ta BEKTOP-BEKTOPHOI
Ky nepepnay nossipusatlii, BEKTOPHUX i TEH30pHUX KoedillieHTIiB nepenadi nosnspusauii ajs A(d,d)X- peakuii MOXXyTb
OyTu NMOPiBHSHI 3 TEOPETUYHUMMU OLiHKaMMU 181 iHIIMX IOTEHLiasliB i CJIyryBaTH IPOTHO3YBAHHSIM J1JIs1 iX

€KCIIEPUMEHTAJIbBHOT'O BU3HAYEHHA.

2. The thesis is devoted to the study of nucleon-nucleon scattering and the analysis the influence of the form of
the deuteron wave function (DWF) in coordinate representation on the calculations of the polarization
characteristics of processes with the participation of deuteron. The structure of the radial DWF is analyzed within
the framework of the potential model. It is shown that the physical solution of the boundary problem can be
constructed by two independent solutions of a coupled system of Schrodinger equations, the asymptotics of which
are determined by the total moment of the system and the behavior of the tensor potential at the origin of the
coordinates. The presence of such conditionality of asymptotic by the form of the tensor potential significantly
differentiates the problem with coupled channels from the problem with a single Schrédinger equation. The choice
of false (incorrect) asymptotic for radial channel functions can generate superfluous knots of DWF. The thesis
provides a review of the results of the application of the variable phase approach for finding single- and two-
channel scattering phase shifts. The approximation of np-scattering phases for the list of potentials (Argonne v18,
Nijm I, Nijm II, Nijm93, Reid93, OSBEP, Idaho-A, CD-Bonn, WJC-2, N3LO and model potentials of the Granada-2013
database) was carried out using a well-known parabolic-type quadratic function Dolgopolov-Minin-Rabotkin's.
The obtained coefficients of this approximation function can be applied to calculate the scattering phase at any
point in the energy interval of 1-350 MeV for these potentials, as well as to estimate the phase-dependent values.
New analytical forms as a product of power function rn by the sum of the exponential terms Ai*exp(-ai*r3) are
proposed for approximate the DWF in the coordinate representation. Obtained by these forms of DWFs with the
corresponding expansion coefficients for of Nijm I, Nijm II, Nijm93, Reid93 and Argonne v18 potentials do not
contain superfluous knots. The calculated static deuteron parameters agree well with experimental and theoretical
data. In addition, elementary Gaussian expansion and Laguerre functions are applied to approximate for DWF in
the coordinate representation. These methods of obtaining DWFs provide correct asymptotics near the origin of
the coordinates. The tabulated values of coefficients of DWFs for these potentials can be used for numerical
calculations of the physical quantities that depend on DWF. The asymptotics of the deuteron form factors and its
structure functions, as well as the polarization observables in electron-deuteron and deuteron-proton scattering,
A(d,d)X reaction were calculated and analyzed on the basis of these and other forms for DWF. Was found
expressions for spherical and quadrupole form factors, which are determined by the coefficients of analytical
forms of deuteron wave functions in the coordinate representation. At large momentum values the asymptotics of
the charge GC, quadrupole GQ and magnetic GM deuteron form factors are determined by the coefficients of the
analytical forms of DWF, the isoscalar nucleon form factors and the momentum. Positions of the zero for the
deuteron form factors and the magnetic structure function B are compared with similar values for other potential
models. A new approximation form for the ratio of the structure functions B /A for transmitted momentum p<7.5
fm-11is also proposed when taking into account the relations for GC (GQ) and GM deuteron form factors. The
obtained results for deuteron polarizations t10, t11, t21, t22 for ed- scattering, tensor analyzing power T20 and
polarization transmission o0 for dp- scattering, tensor Ayy and vector Ay analyzing powers, tensor-tensor Kyy and
vector-vector Ky polarization transfers, vector and tensor polarization transfer coefficients for A(d,d’)X reaction



can be taken into account in theoretical estimates for other potentials or in their experimental determination,
since these values lack experimental data in a wide range momentums. Satisfaction of the theoretical estimates of
the analyzing powers of their available experimental data in different ranges of t-scaling is analyzed in detail
depending on the model of description of A(d,d’)X reaction (plane-wave impulse approximation or o-meson
exchange) and the choice of the potential model.
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