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HayK, Npodecop; 3aCNyKeHUM Aiad HayKK | TEXHIKN YKpaiHW, AnpeKTop IHCTUTYTY eneKkTpodi3ukm i pagiauinHux texHonorin HAH YKkpainu

> BEPEXHOU |'0pil7l AHaToninosuny — JOKTOP $i3NKO-MaTeEMATUYHUX HAYK, Npodecop, 3aC/yKEHUM AiAY HAYKKU | TEXHIKK YKpaiHy,
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» MOHKPATEHKO Oner AHaToninoBUY - AOKTOP Pi3NKO-MaTEMATUYHUX HAYK, CTapLUMM HAayKOBUW cniBPobIiTHUK; 3aBiayBay
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KMIBCbKOro HauioOHaNbHOro yHiBepcuTeTy imeHi Tapaca LLleByeHKa

> MUXAUNIOK Bap,VIM HETPOBM‘-I — AOKTOP $i3NKO-MaTeMATUYHMUX HaYK, CTapLLUNI HAayKOBUIM cNiBpObITHUK; 3aBiayBay nabopaTopii
Teopii A4epPHMNX B3aEMOAIN Ta NpoLeciB IHCTUTYTY AgepHUx gocnigxeHb HAH YkpaiHu

> MUNIUNEHKO BOHO,D,I/IMVIp Bnap,ucnasosuq — AOKTOP di3NKO-MaTeMaTUYHUX HaYK, CTapLLUNIA HAaYyKOBUIM CNiBPODBITHUK;
NPOBIAHUN HAaYKOBUM CMiBPOBITHUK IHCTUTYTY TeopeTnyHOoi Pi3nkm imeHi O.l. Axiezepa HauioHanbHoro Haykosoro ueHTpy XTI HAH YkpaiHu

» XAPYEHKO Bna,qucnaB (Dep,OpOBW-I — AOKTOP $i3NKO-MaTeMaTUYHUX HaYK, Npodecop; roN0BHUI HAaYyKOBUI CRIBPOBITHUK
IHCTUTYTY TeopeTnyHoi ¢i3nKkn imeHi M.M. borontobosa HAH YkpaiHu



» DENISOV Vitaliy Yurievich - Corresponding Member of the National Academy of Sciences of Ukraine, Doctor of Sciences (Physics and
Mathematics), Professor; Deputy Director for Science, Head of the nucleus structure department of the Institute of Nuclear Research of
the National Academy of Sciences of Ukraine

» KLEPIKOV Vyacheslav Fedorovich - Corresponding Member of the National Academy of Sciences of Ukraine, Doctor of Sciences (Physics
and Mathematics), Professor; Honored Worker of Science and Technology of Ukraine, Director of the Institute of Electrophysics and
Radiation Technologies of the National Academy of Sciences of Ukraine

» BEREZHNOY Yuriy Anatolyevich - Doctor of Sciences (Physics and Mathematics), Professor, Honored Worker of Science and Technology of
Ukraine, Honored Professor of the Karazin Kharkov National University; Professor of the Department of Theoretical Nuclear Physics and
Higher Mathematics named after Akhiezer of the Faculty of Physics and Technology of the Karazin Kharkov National University

» PONKRATENKO Oleg Anatolievich - Doctor of Sciences (Physics and Mathematics), senior researcher; Head of the Department of Heavy lon
Physics at the Institute of Nuclear Research of the National Academy of Sciences of Ukraine

» PLUJKO Volodymyr Andriyvich - Doctor of Sciences (Physics and Mathematics), Professor; Professor of the Department of Nuclear Physics,
Taras Shevchenko National University of Kyiv

» MIKHAILYUK Vadim Petrovich - Doctor of Sciences (Physics and Mathematics), senior researcher; Head of the laboratory of the theory of
nuclear interactions and processes of the Institute of Nuclear Research of the National Academy of Sciences of Ukraine

» PILIPENKO Volodymyr Vladislavovich - Doctor of Sciences (Physics and Mathematics), Senior Researcher; Leading researcher of the
Akhiezer Institute of Theoretical Physics of the National Scientific Center of Kharkov Physical and Technical Institute of the National
Academy of Sciences of Ukraine

» KHARCHENKO Vladislav Fedorovich - Doctor of Sciences (Physics and Mathematics), Professor; Chief Scientist at the Bogoliubov Institute
of Theoretical Physics of National Academy of Sciences of Ukraine



OCHOBHI PE3YJIBTATU POBOTU KONNEKTUBY ONMYBJ/TIKOBAHI Y
21 MOHOTPA®II

I. M. KageHko, B. A. Mnioiiko KWIBCbKUMA

HAUIOHANBHWWA YHIBEPCUTET
IMEHI TAPACA WEBYEHKA

®isuka aToMHoro sigpa
Ta YaCTUHOK

MERLI
3 KBAHTOBOi MEXAHIKH

KBAHTOBA TEOPIA
P03I}IIIHIIII

B.A. Nnionko

'OCHOBM TEOPIi AAPA
TA AOQEPHUX MPOLIECIB

ﬂ_nepHi npouecu

. Kacatkuh,

. 1O JlenrcoB

B
/ A EDITED KMpMHeHKO
B. A. [110iik0 DI mmlmv
! Phyeics,

1.M.KapeHko, B.A.lnioiko

0. A. BEPEXXHON
B. . MUXAMAKOK )
B. B. MIMAUREHKO I VOLUME 18, PART 3

m Y . : ; ANluiI;ar Di:fr:cation
[IPOIECCHI " p— 5
| “'¢M3MKM ATOMHOTO SPA
W ANEPHBIX PEAKLIN

OCHOBW METO/IB OLIIHOK
CTATUCTUYHWX JAHUX
TA OYHKLIW IX PO3MOAImY

1NN




KEY RESULTS OF THE AUTHORS OF WORKS HAVE BEEN PUBLISHED IN
21 MONOGRAPHIES
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Pe3ynbrat poboTu

v onybnikoBaHi B 470 cTaTTAX Y NPOBiAHMX HAYKOBMX BUAAHHAX Ta 252 npauax abo Te3ax
KOHPEpPEHLUiM Ta NpenpuHTax;
v’ gonosiganuce 6inblu AK Ha 150 MidkHapPoOAHMX HAYKOBUX KOHbEpeHLLifax.

KinbKicTb UMTYBaHb LMKAY pObIT 32 TEMOIO:

4740(Web of science)/ 5226(SCOPUS)/5963(Google scholar).
IHAeKc Xiplwa ynkny pobit 3a Temoto:

h= 36(Web of science)/34(SCOPUS)/38(Google scholar).

3a AaHOK TEMATUKO 3axmueHo 18 noKTopcbKmx Ta 40 KAaHAMAATCbKMX ANCepTaLLii.

Po3pobneHi B aaHi poboTi nigxoam A03BOAMAN CTUMY/IFOBATM MOCTAHOBKY HU3KU HOBUX
eKCNepuUMEHTIB | NPOBECTU CNiNbHI gocnigxKeHHA 3a ydacTtio A4 HAH Ykpaiiu, HHU XTI HAH
YKpaiHn, IHcTUTYyTY enekTpoHHoi ¢i3nkm HAH VYkpaiHm, KHY imeHi Tapaca LUleB4yeHKa,
BapLwaBCbKOro yHiBepcuUTeTY Ta 6araTbox iHWMX MiXXHapPOAHUX HAYKOBUX LEHTPIB.

* YCi eKcnepumeHTanbHi AaHi, Ak bynu iHiUinoBaHi AaHUMK AoChigKeHHAMM, abo OoTpMMaHi B
X0A4i HMX, BHECEHI B MiHapoaHy 6a3y aaepHux aaHmx EXFOR, a 3anponoHOBaHi TEOPETUYHI
nigxoan WWUPOKO BUKOPMUCTOBYKOTLCA MIKHAPOAHOK HAYKOBOK CMiJIbHOTOK  MNpPU aHani3i
PISBHOMAHITHUX AAEPHUX NPOLLECIB.



Results of studies have been

v'published in 470 scientific papers and 252 conference proceedings, abstracts
and preprints;
v'presented on more than 150 international scientific conferences.

* The papers of authors have been cited

4740(Web of science)/ 5226(SCOPUS)/5963(Google scholar).
The Hirsh index of the papers of authors is

h= 36(Web of science)/34(SCOPUS)/38(Google scholar).

* The authors were supervisors of 18 Doctor of Science and 40 PhD Thesis.

* The studies have been stimulated the new experiments and joint researches within KINR NAS
of Ukraine, KIPT of NAS of Ukraine, Institute of Electron Physics of NAS of Ukraine, Taras
Shevchenko National University Kiev, Warsaw University and many other international research
centers.

» The experimental data obtained in our studies are included in the international nuclear
databases.

e The proposed theoretical approaches are widely used by the international scientific community



Linkn pobiT npeacraBnaeTbcs NOBTOPHO. [icna nonepeaHboro nogaHHs podoTtn aBTopamm Byno:

*p0O3p00OeHo Moaenb Anst ONUCY MacoBO-eHEPIreTUYHNX PO3MNoAiNiB ynamkiB nodiny Bucokos3bymkeHnx agep 3 A<220 ta
3HaNOEeHO 3aneXxHOCTi LUMPUHU MacOBUX BUXOAIB YNaMKiB NOAINY Ta WMPUHWU Noainy aaep Big temnepatypun abo eHepril
30y>KEHHS;

*3arponoHOBaHO HOBY aHTUCUMETPU30BaHy hopMy S-MaTpuLi Ans onucy nepepisiB NPYXHOro PO3CIAHHS HYKIMOHIB aapamMu,
sika Ao3Bonuna gobpe onucaTtu nepepian NPY>KHOro i HENPYXXHOrO PO3CisTHHA a-4acTMHOK aapamu 12C i 2*Mg ans HU3KK
eHepriun;

*Ha OCHOBI BUKOHAHNX eKCrepnMeHTarbHUX Ta TEOPETUYHNX OOCIIIOXKEHb MPOLAEMOHCTPOBAHO 3HAYHUIM BMMB i30TOMIYHUX Ta
i306apnYHNX edekTiB NpM B3aeModil nerknmx aaep 3i ctabinbHUMKM Ta pagioakTUBHUMK iapamMu 3 aTOMHUMKU Macamu 3+18 npu
eHepriax 1+100 MeB/HyKknoH;

*3arponOHOBaHO | 3aCTOCOBAHO HOBUIM aHanN TUMHNI MeTod 00YMCNEHHA ANNOMNBbHUX OTOHHMX (PYHKLIN €NEKTPUYHUX Ta
MarHiTHMUX nepexoais Ans onucy nepepisis PoTonornmHaHHA Ta ycepeaHEHUX COCTEPEXHUX XapaKTEPUCTUK Y-po3naay;
*pO3p00OIEeHO MoAENb OBUYMCIEHHA PO3MNOoa4iNy KYTOBUX MOMEHTIB NEPBUHHUX doparMeHTIB poTonoAiNny BaXXKnx aTOMHUX 940ep
Ta cepefHix 3Ha4deHb KYyTOBMX MOMEHTIB, B paMKax AKOI ornncaHo KyToBi MOMEHTU Ta IX po3noainn 3 iSsOMepHMX BigHOLLEHb
BMxoaiB pparmeHTiB botonoainy saep 23°U, 23’'Np i 23°Pu ranbMiBHUMM Y-KBaHTamMu. EkcnepuMeHTarnbHi 3Ha4EHHS i30MEpPHNX
BiAHOLLEHb OTpUMaHi y Bigaini saepHol cnektpockonii IHcTuTyTy aaoepHux gocnigxeHbs HAH YkpalHu nicns onpomMiHeHHS
ranbMiBHUMU Y-KBaHTaMU Taknx MieHen Ha MikpoTpoHi M-30 IHcTuTyTy enektpoHHoT disnku HAH Ykpainum (M. Yxxropogn);

*Ha OCHOBI Apyroro bopHIBCbKOro HabNMXXeHHS OTPUMaHO aHaniTU4YHI BUpa3n ans amnniTyd po3CiSHHSA | nonspuaauinHmx
XapaKTEPUCTUK MPYXKHOIO PO3CIAHHA MPOTOHIB 94pamMun Ta NPOBEAEHO 1X MOPIBHAHHSA 3 HAABHUMW eKCnepuMeHTanbHMMn
aaHnmn npu eHepriax 200+800 MeB;

*OTPUMaAHO aHaniTu4He Po3B'A3aHHS iHTerpanbHOro piBHAHHSA JlinmaHa-LLUBiHrepa ans 4Bo4acTUHKOBOI KYIMOHIBCbKOT MaTpuL
nepexoay npu Bi4'€eMHUX eHEPrisaX, 3HaHHS K0T HeObXigHe ONS OnNMCy ManoYacTUHKOBMX aTOMHUX | SAEPHUX CUCTEM, a TaKOX
HOBI aHasniTUYHi BMpa3un onsa TPUBUMIPHOI KYNOHIBCKOI MaTpuLi nepexony npwu eHeprisx, LWo BignosigaTb LiniuMm 1a
HaniBLifIMM 3HAYEHHAM KYNOHIBCLKOro napameTtpa 3omMmepdernbaa.

3a uen nepiog Ao NPOBIAHUX HAYKOBMX MiXKHaApoaHMX BuaaHb Oyrno HanpasneHo Ta onybnikoBaHo 25 pobit, aBTopn poboTun
NPUNHANN y4acTb Y 2-X MKHaApPOOAHUX KOHdEepPEHLUisiX Ta 3axuueHo 1 kaHauaaTcbKy i 1 4OKTOPCLKY aAncepTauil.



The cycle of works is secondly nominated. Since the previous nomination of the work, the authors have added:

A model for describing the mass-energy distributions of the fragmentation fragments of highly excited nuclei with A <220
was developed. Dependences of the width of the mass exits of the fragment fragments and of the fission width of the
nuclei on temperature or excitation energy were found,;

A new antisymmetric form of the S-matrix was proposed to describe the cross sections of elastic scattering of nucleons by
nuclei, which made it possible to describe well the cross sections of elastic and inelastic scattering of a-particles by nuclei
12C and 24Mg for a number of energies;

The significant influence of isotopic and isobaric effects was demonstrated at interaction of light nuclei with stable and
radioactive nuclei with atomic masses 3 + 18 at energies of 1 + 100 MeV/nucleon on the basis of experimental and
theoretical studies;

A new analytical method for calculating dipole photon functions of electric and magnetic transitions was proposed and
applied to describe gamma-capture cross sections and averaged observational characteristics of y decay;

The model for calculating the distribution of angular moments of the primary fragments of gamma-fission of heavy atomic
nuclei and the mean values of angular moments is developed, within which angular moments and their distributions from
isomeric ratios of the outputs of gamma-fission fragments of nuclei 235U, 237Np and 239Pu by braking y-quanta are
described,;

On the basis of the second Born approximation, analytical expressions of the scattering amplitudes and polarization
characteristics of the elastic scattering of protons by nuclei were obtained and compared with available experimental data
at energies of 200 + 800 MeV,

An analytic solution of the Lipman-Schwinger integral equation for a two-particle Coulomb transition matrix with negative
energies whose knowledge is required for the description of small-particle atomic and nuclear systems, as well as new
analytic expressions for a three-dimensional Coulomb transition matrix for energies corresponding to an integer and half-
final value of the Zomerfeld parameter.

During this period, 25 papers were sent and published to the leading scientific international journals, the authors of the works
participated in 2 international conferences and were the supervisors of 1 PhD and 1 Habilitation thesis.



MeTo10 pOoOOTU €

" BMKOHAHHA e€eKCnepuMeHTanbHUX AOOCNIgXKEeHb Ta OTPUMAHHA HOBUX [daHUX AOnd
ondoepeHuianbHUX nepepisiB NPYXXHOMO | HEMPYXXHOIMO PO3CIAHHA Ta peakuin nepenad
npu B3aemMogil nerknx aaep,

" [eTanbHe BU3HAYEeHHA AOepHO-A4EepHOI B3aeMOoil B 3aneXHOCTI Big aedhopmadil Ta
po3noainy ryCtTuHu saep, Lo 3ilTOBXYTbLCA,

" BMU3HAYEHHA XapaKTEepPUCTUK PIZHUX SOEPHUX peakuin 3a OOoNOMOrod 3HauageHol
S0epHO-a4epHOl B3aemogail,

" aHarsni3 BMacTUBOCTEN KOMEKTUBHUX 30ymMKeHb B a4pax Ta IXHIM BAMMB Ha pPi3Hi
XapaKTEPUCTUKN SOEPHUX peaKUin,

"= po3pobKa TEOPETUYHOro niaxoAdy Ans KiNbKICHOro OrnMucy LLUMPOKOro Kosia SIBMLL, LUO
CnocTepiraloTbCA MPU B3aeMOAIl HYKMOHIB | Nerkmx agep MPOMIKHUX eHeprin 3
aTOMHUMW adpaMn Ta MNPoBedeHHA Ha MOro OCHOBI aHani3dy eKcnepumeHTanbHUX
OaHuX,

" eKcrnepuMeHTanbHI Ta TEeOpPeTUYHI AOoCnigKEeHHS B3aemodil (POTOHIB, HEWUTPOHIB |
3apsaoXXeHUX YaCTUHOK 3 aapamu,

" [OCNIOXXEHHSA ycepeaHeHUX XapakTepPUCTUK Y-NepexoaiB MK a4epPHUMU CTaHaMM.



The GOAL of the project is

» the experimental studies of the differential cross sections of elastic and inelastic
heavy-ion scattering and the determination of the nucleus-nucleus interaction from the
data;

= accurate evaluations of the nuclear-nuclear interaction with taking into account the
deformation and microscopic distributions of the densities of colliding nuclei;

= the definition of the characteristics of various nuclear reactions with help of the
obtained nucleus-nucleus interaction;

* the analysis of the properties of collective excitations in the nuclei and their impact on
various characteristics of nuclear reactions;

= the development of the theoretical approaches for guantitative description of a wide
range of phenomena in the interaction of nucleons and light nuclei of intermediate
energies with various nuclei and conducting on its basis the analysis of experimental
data;

= experimental and theoretical studies of the interaction of photons, neutrons and
charged particles with nuclei;

* the study of averaged characteristics of y-transitions between nuclear states.



EKcnele MeHTanbHI ,D,Ocni,q)KeHHﬂ BMKOHaHi Ha UMKNOTPOHi Y-240 1A HAH YkpaiHu

Ta BapwaBcbkomMy unknoTpoHi C -200P 3 BukopuctaHHaM sigep-miweHen ©’Li, °Be, 1B, 121314C Ta nyukiB ioHiB
34He, 10.11B, 12C, 415N, 180 npu eHepriax HaniTaroumx ioHiB Big 4 oo 10 MeB/HyknoH
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EXperi mental studies are performed on the cyclotron U-240 INR, Kiev and Warsaw cyclotron

C-200P using the target-nuclei °®7Li, °Be, 1B, 1%13.14C and beam-nuclei 34He, 10.11B, 12C, 415N, 180 at laboratory
energies from 4 to 10 MeV per nucleon
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OB’'€AHAHA MOZE/1b a-PO3MNAAY TA a-NOrNMMUHAHHA

Bneplue aBa B3aeMHO 00epHEHi NpoLecu — a-po3naj Ta NorfiMHaHHS a-4acTUHOK sapamu
pO3rnsaalnTbes B pamkax 06'egHaHOl Moaeni 3 BUKOPUCTaAHHAM €AMHOMO O-A4epHOro NoTeHLuiany.

_ [Mepiogu HaniBpo3naay Ansa a-posnagy napHo-napHux saep
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Unified Model for Alpha-Decay and Alpha-Capture

For the first time, two mutually inverse processes a-decay and a-capture are considered
within the framework of unified model with the same a-nuclear potential.

a-decay half-lives of even-even nuclei

UMADAC: Alpha-Capture Cross Sections
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[MoTeHuiann B3aemogii ABox cdepunyHmx saep °Zr+2%8Ph ta cdepuryHoro
48Ca i pedopmoBaHux 241.243Am apoep, ob4YMCNEHi 3a METOOOM IYCTUHU
eHepril ansa pisHmMx napametpusauin cun Ckipma (ETF potentials).

TOZn+208Pb _)2781 12

V (MeV)
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MOLEJIb «XONOAHOIO CUHTE3Y» HAOBAXKUX EJNIEMEHTIB

OcHOBHi cTagil dopMyBaHHA HaABaXKNX €fIeMEHTIB 10-

dopmMyBaHHA HaOBaXKOro A4p
KOHKYpeHUis 3 nodifiom sapa

Fission

/

(2€'+'1) ')qéurv(f;7g) 'ijN(lE,fthwr?E)- Ylapmue(lgylgﬁmhmlyg)-

bopMyBaHHSA

KomnayHa-sapa hopmyBaHHs

ABOSIOEPHIN
cucTemm

Inner
barrier

Projectile
Pb(Bi)

Fusion
barrier

Touching
point

Shape evolution

Capture

*Fe+Pb=Hs+n

-_—
- o
pal sl

[Nepepi3 dopmMmyBaHHS, rnikobapH

0,014

58 Fe+208Pb=265HS+n
® exp — vibr+transfer

----- vibr transfer —-—-- WKB
58Fe+207Pb=264HS+n
O exp vibr+transfer

58 210 267
Fe+" "Pb=""Hs+n
—— vibr+transfer

208

T T T T T T T T T T T
212 216 220

E  (MeV)

c.m.

T I T
224




Model of cold synthesis of superheavy elements

*Fe+Pb=Hs+n

Main steps of superheavy elements production  1o-
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KBAHTOBA IHTEP®EPEHLUIA TA AQEPHA ON®PAKLIA
Y3aranbHeHO Teopito KBAHTOBOI iHTepdepeHUil Ta gndopakuil, B 9Kin B €EQMHOMY NigxXo4i po3rnsagaeTbCcsd
aaepHe andpakuinHe po3CiHHA PISHUX TUMIB, a TAKOX panay>XHe POo3CIAHHS, WO CMOCTepIraeTbCs nNpu
B3aemoail saep 3 sapamu.
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[Mepepi3n NPYyKHOro PO3CIAHHS | BHECKM A0 HUX Bif PO3CIAHHS Ha ONMKHBOMY | AanbHbOMY (OO0Bri Ta KOPOTKI LUTPUXKM) Kpasix aapa.
CTpinka BKasye Ha KyT S4epHOI pangyru.



QUANTUM INTERFERENCE AND NUCLEAR DIFFRACTION

The theory of quantum interference and diffraction is generalized and extended.
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The elastic scattering cross sections and contributions of the near and far scattering components.

The angle of the nuclear rainbow is pointed by arrow.
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MOAEJIb MIKPOCKOMIYHOIO ONTUYHOIO NOTEHUIAITY

3anponoHOBaHO MIKPOCKONIYHWA ONTUYHWUIA NOTEHLjan 3 HOBMMM ONTUMI30BaHUMK cunamm CKipma ctaHgapTHoi SKOP2 ta
poswwupeHoi popmu SkOP4 (3 BHECKOM TEH3OPHUX CUA), 33 JONOMOrOI0 AKUX ONMUCAHO AndepeHLianbHi Nnepepisn Ta
aHani3yloun 34aTHOCTI NPYKHOMO PO3CIAHHA HYKNOHIB HA Pi3HWUX A4 paXx.
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MODEL OF MICROSCOPIC OPTICAL POTENTIAL

The microscopic optical potentials with optimized Skyrme forces of the standard SkOP2 and expanded SkOP4 forms are proposed.
The differential cross sections and analyzing power of elastic sca"cctcle(rjing of nucleons on different nuclei are compared with the
experimental data.
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AJIbOA-KITACTEPHA MOAE/Jb 3 ANCTIEPCIERO

[na nerknx Ta cepegHix aaep nodygoBaHa a-KnactepHa Moaesnb 3 AUCNEpPCIieto, ka 403BoNMIa NOSICHUTU BESNKY KiNbKICTb
eKCrnepuMeHTanbHUX JaHUX AN MPYXXHOro Ta HEMNPY)KHOIo PO3CIAHHSA €SIEKTPOHIB, 3apsSOXKEHUX YAaCTUHOK | NIErkux saep pisHMMu
aapamu.

16 10°
@)

|F(q)|2 0 I1 I2 0 I1 I2 0,

3apsaposi hopmdakTopu aaep °Be, 12C, 13C(N), 160, ?°Ne Ta 2“Mg



ALPHA-CLUSTER MODEL WITH DISPERSION

The a-cluster model with dispersion for light and medium nuclei is proposed.

IF(@)f?

q(fm")
Charge formfactors of °Be, 12C, 13C(N), 160, ?°Ne Ta #*Mg



KBAHTOBA B3AEMO/LIA B CUCTEMAX TPbOX [ HOTUPBOX HACTUHOK

Briepuwe piBHAHHA PaanaeeBa (3 6e3CTPYKTYPHI YaCTUHKK) Ta
dapgeeBa-AkyboBCbKOro (4 6e3CTPYKTYPHI YaCTUHKM) 3aCTOCOBAHO AS1A Onucy
peaniCTUY4HUX CUCTEM 3B'A3A@HUX HYKIMOHIB Ta PO3CIAHHA B MaNOHYKIOHUX
cucTtemMax 3 BpaxyBaHHSM CriiHa Ta I30cniHa HYKNOHIB | npuHuuny [layni.

BnkoHaHO po3paxyHKu:

- BACTUBOCTEN OCHOBHMX Ta 30yOQKEeHUX CTaHIB MarioHYKIOHUX 3B'd3aHMX
CUCTEM Ta

- XapaKTEPUCTUK PO3CIIHHA B MASIOHYKINOHMX CUCTEMAX.

[lpoBegeHo gocnigkeHHA aOepHUX nNpoueciB B cUcTeMax i3 TPbOX | YOTUPbLOX
HYKIMOHIB, pe3ynbraTu SKUX Aictanu MDKHAapoAHE BU3HAHHSA | CTUMYMOBanNu
NOCTAHOBKY pA4y HOBUX €KCMEePUMEHTIB B MPOBIOHUX HAYKOBUX LIEHTpax CBITY.



QUANTUM INTERACTION IN SYSTEMS OF THREE
AND FOUR PARTICLES

For the first time, the Faddeev equations (for 3 structureless particles) and

the Faddeev-Yakubovsky equations (for 4 structureless particles)

have been applied to description of the realistic systems of bound nucleons and
scattering in few-body systems taking into account

- the spin and isospin of the nucleons and

- the Pauli principle.

Calculations of
- the properties of the ground and excited states of few-body bound systems and

- the characteristics of scattering in few-nucleon systems
have been carried out.

The results of the conducted studies of nuclear processes in the three- and four-nucleon
systems have obtained the international acknowledgment and stimulated performance a
variety of new experiments in leading scientific institutes of the world.



OOCNIAXEHHA AOEPHUX MPOLECIB 3 BUIIBOTOM HYKJIOHIB | TAMMA-KBAHTIB 3
PIBHOBAXXHVX TA HEPIBHOBA>XHUX CTAHIB ATOMHUX AOEP

ExcnepuMeHT
"KHVY im. T.I'. IlleBpuenka
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- Nefedov et al.
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STUDIES OF NUCLEAR PROCESSES WITH EMISSIONS OF NUCLEONS AND GAMMA QUANTA
FROM EQUILIBRIUM AND NONEQUILIBRIUM STATES OF ATOMIC NUCLEI

- Exp. ING-200, KNU
- Prudhomme et al.

- Drake et al.
- Shin et al.
- Nefedov et al.
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CTATUCTUYHA TEOPIA BUJNIbOTY HYKIOHIB | TAMMA-KBAHTIB
3 PIBHOBA>XHUX TA HEPIBHOBAXHUX CTAHIB ATOMHUX AOEP

Po3paxyHkn BUKOHYBanucsa B pamkax ctatuctudHoi mogeni 6es (HF) ta 3 (HF+PE) BpaxyBaHHAM
nepeapiBHOBaXXKHUX NPoLECiB 3 BUKOpUCTaHHAM moaudikoBaHux koaie TALYS ta EMPIRE
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STATISTICAL THEORY OF EMISSIONS OF NUCLEONS AND GAMMA-QUANTA
FROM EQUILIBRIUM AND PRE-EQUILIBRIUM STATES OF ATOMIC NUCLEI

The statistical model calculations using the modified codes TALYS and EMPIRE are carried out
without (HF) and with (HF + PE) taking into account the pre-equilibrium processes
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CTaTncTnyHnM onuc cunoBux OyHKLIN raMmmMa-nepexoais y aToOMHUX sapax,
B AKOMY BrepLle BpaxoBaHO MIKPOKaHOHIYHMW po3noain 30yaKeHnx cTaHiB
Ta onncaHo ycepeaHeHi OTOHHI cuUNoBi PYHKUIT B LUMPOKOMY iHTepBarsii eHepriu
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Statistical description of the photon strength functions in atomic nuclei.
For the first time, the microcanonical distribution of excited states is taken into account.
The averaged strength functions of gamma transitions are described in a wide range of energies
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BUCHOBKW

BUKOHaHI eKCnepnumeHTa/ibHI Ta TeOPeTUYHI AO0CNIAXKEHHA A03BOJINN:

" pO3POOUTK HOBI NiAXoaAn ANA BU3HAYEHHA ePEeKTUBHOT AAP0—
ANEePHOI B3aEMOAII Ta XapaKTEPUCTUK CTPYKTYPU aTOMHUX A4eP;

" ONnUcaT Ta NepenbavynTUn KiSIbKICHI XapaKTEPUCTUKMU
PIBHOMAHITHUX AAEPHUX PEeaKLLiN;

" ONUCcaT Ta NependavYnTu HU3KY XapaKTEPUCTUK
BUCOKO30OYAXKEHMX CTaHIB aTOMHUX A4€ep Ta MMOBIpHOCTEN
BUNbOTY MIKPOYACTUHOK | POTOHIB i3 TAKUX CTAHIB;

" OTPMMATM HAAINHI AaHi, AKI € HEOBXiAHMMM ANA PO3BUTKY
A0epPHOI MeANLMHU, MaTepiaNio3HAaBCTBA, PeaKTopobyayBaHHA Ta
06’€eKTiB 3 pajiaUinHO—AAEPHUMMU TEXHONOTIAMM.



CONCLUSIONS

The performed experimental and theoretical studies have stimulated

= development of new approaches for calculation of the effective
nucleus-nuclear interaction and characteristics of the structure
of atomic nuclei;

» description of the characteristics of various nuclear reactions;

» description of different characteristics of highly excited states of
atomic nuclei and emission probabilities of particles and
photons;

= evaluation of reliable nuclear data that are needed for different
applications (the development of nuclear medicine, materials
science, reactor construction and radiation-nuclear
technology).




