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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

SlmepHa KoJIeKTMBHA IVHAaMiKa IIPY BUCOKUX TEMIIEPATYPAX i HEUTPOH-TIPOTOHHUX aCUMETPIsIX

Ha3sBa po6oTH aHIJIilICbKOIO:

Nuclear collective dynamics for high temperatures and neutron - proton asymmetries

PedepaT ykpaiHCbKOIO:

O06'eKTOM JOCTiI>)KEHHS € TUCUTIaTUBHI BJIaCTUBOCTI ApO-I€PHUX 3iTKHEHb B KIHETUYHUX, TIpOAMHAMIYHUX Ta
CTAaTUCTUYHUX Minxonax. MeToq mocimpKeHHs 6a3yeThCs Ha KIHETUYHUX PiBHIHHAX BosbiiMaHa Ta JlaHkeBeHa
KOJIEKTUBHOI s11epHO1 TMHAMIKU, PIBHOBAasKHOI Ta HEPIBHOBasKHOI CTaTUCTUYHOI (izuku. Metow HJIP € mocmimskeHHs
Iycunalii KoJeKTUBHUX 30yKEHb, BIACTUBOCTEN MOAily HaJIBAXXKUX sIJIep, PIBHSHHS CTaHY siA€pHOi Marepii Ta
i3oTomiyHOI HeCTabiBHOCTI B 3aJI€KHOCTI Bif 1apaMeTpiB PIBHOB)KHOTO CTaHY IIPU eKCTPEMaJIbHUX TeMIIEpaTypax
Ta HEUTPOH-TIPOTOHHUX acuMeTpisix. OCHOBHi pe3ysbpTaTul: (1) KoedillieHT MOoryIMHaHHS KOJIEKTUBHUX 30YIPKEeHb rasy
YaCTUHOK sIK QYHKIisl MapameTpa KHyceHa Mae yHiBepCasibHY 3aJI€5KHICTD Bifl iX Macu Ta po3MipiB i XapaKTepUCTUK
PiBHOB2)KHOTO CTaHy - TEMIIEPATYPU Ta TYCTUHU YMCJIa YACTUHOK; (2) KoeillieHT MOrJIMHAHHSI Ma€ MaKCUMYM TIpU
nepexoi BiJl pesKMMY YaCTUX [I0 PiIKiICHUX 3iTKHEHb 3i 371aMOM TOXigHOI, 0 cxoXe Ha (a3oBuii nepexii; (3) posb
HeMapKiBCbKUX eeKTiB AucuIiallii TUM CUJIbHIlIE BIJIMBAE HA MIBUIKICTb IPMMYCOBOI'O IO siApa, YAM BUILILE
TeMIIepaTypa PiBHOBaXHOTO [TI0YATKOBOIO CTaHY; (4) MacoOBi PO3MOAINY YIaMKiB MO1isTy HEUTPOHHO- HAJJIMIIKOBUX
HAIBKKUX SIIEP 3MiHIOIOTHCS 3 MAC-CUMETPUYHUX Ha MAaC-aCMMETPUYHI TPy CJ1a0Kiil 3ay1eXKHOCTI Bif, iX eHeprii
30yIpKeHHS; (5) npu 36ibLUIeHHi MacOBOTrO YKCIa SIAEP, WO NisThCs, CEpeHE 3HaYeHHs IOBHOI KIHETUYHOI eHeprii
3MeHIIyeTbCS; (6) KpUTUYHI TOUKY CTaHY siepHOI MaTepii B MoJiesli BaH-iep-Baasnbca Cu/IbHO 3MiHIOIOTHCS [IpU
BpaxXyBaHHi KBaHTOBOi cratucTuky Pepmi B repimomy HaGIKeHH] Teopii 36ypeHb y 106pOMY Y3ro/sKeHHi 3
TOYHMMU TEOPETUYHUMHU Ta €KCIIEPUMEHTAILHUMU Pe3yJibTaTaMu; (7) yMOBU XiMi4HOI HECTA61IbHOCTi 3BYXKYIOTb
MO>KJIMBI MEXI iCHYBaHHS SIZI€pHOi PEYOBUHU I10 TEMIIEPATYPi Ta HEUTPOH-TIPOTOHHIN acuMeTpii. PesyspraTn

MoskHa Bukopuctatu B IT® HAH Ykpainu, GSI Himeuunnu, LIEPH lIseituapii Ta OIS Pocii.

Pedepar aHIJIiHCBKOIO:

Research subject is dissipative properties of nuclear-nuclear collisions within the kinetic, hydrodynamic and
statistic approaches. Research methods are based on Boltzmann and Langeven equations of the collective
dynamics, and on equilibrium and non-equilibrium statistical physics. The purpose is to study the dissipation of
collective excitations, properties of nuclear superheavy fission, equation of nuclear matter state, and isotopic
instability versus non-equilibrium parameters at extremal temperatures and neutron-proton asymmetries. Basic
results: (1) the absorption coefficient for collective excitations of particle gas is an universal function of Knudsen
parameter, independent of the particle mass and size, and of the characteristics of equilibrium state, - system
temperature and particle number density; (2) absorption coefficient has a maximum for the transition from the
frequent to rare collision regime; (3) role of the non-markovian dissipative effects in the rate of the induced
nuclear fission is the stronger the larger temperature of the initial equilibrium state; (4) mass distributions of
fission fragments is strongly changed from the mass-symmetrical to the mass-asymmetrical behavior while the
dependence on energy excitations is relatively slow; (5) mean values of the total kinetic energy are increased with
incrising of the mass number of nucleus; (6) critical points of nuclear matter within the van der Waals model
improved by quantum statistics effects in the first approximation of the perturbation theory are significantly
changed in good agreement with accurate theoretical and experimental results; (7) chemical instability conditions
restrict possible limits for existence of nuclear matter in temperatures and neutron-proton asymmetries. Our
results can be applied in the BITP NAS of Ukraine, GSI of Germany, CERN of Switzerland, and JINR of Russia.

Impexc YIK: 539.12 /.17, 539.141/.142, 539.12; 539.141



Koau TeMaTHYHHX PyOPHK:29.15.01, 29.15.03

KepiBHHUKH po6OTH

BiacHe IlpizBume Im's I10-6aTbKOBI: Marnep Osnexkcanap I'puroposud
HayKoBHI CTYIIHbB: 1. §.-M. H.

Buene 3BaHHI: c.H.C.

Inentudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: [lncunaTiBHi XapaKTePUCTUKM KOJIEKTUBHOI AMHAMIKY | KDUTHUYHI TOYKY PiBHSHHS

CTaHy 3 BpaxyBaHHSIM KBaHTOBOI CTaTUCTUKU Ta HECTAOIIBHOCTI siepHOi MaTepii 4715 AIpo-s1epHUX 3iTKHEHD.

Ha3zpa HTII aHrsi#icbKo¥0: Dissipative characteristics of the collective dynamics and critical points of the
equation of state taking into account the quantum statistics and instability for nuclear matter in nucleus-nucleus

collisions.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'asy3s 3acTOCyBaHHS: 72.1 [locil)KeHHsI i1 eKCIIepUMeHTabHi PO3PO6KH y cdepi NPUPOJHNYHUX i TEXHIYHUX

HayK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: IMposeneHo po3paxyHKy qUCHIIATUBHUX XaPAKTEPUCTUKY KOJIEKTUBHOI IMHAMIKY | 06YUCIIEHO
KPUTHUYHI TOUYKM PIiBHSHHS CTaHY 3 BpaXyBaHHSIM KBAaHTOBOI CTAaTUCTUKU Ta HECTAOIbHOCTI siiepHOi MaTtepii f1yis

SpO-SII€PHUX 3ITKHEHD.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3MeYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 01.2020
3akiHyeHHs eTamy: 12.2020
Crnio>KuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:

IX. Bi6siorpadiuyHuii onuc
1. Motornenko A., Bravina L., Gorenstein M.I., Magner A.G., Zabrodin E. / Nucleon matter equation of statd, particle
number fluctuations, and shear viscosity within UrQMD calculations // Journ. Phys. G. - 2018. -- Vol. 45. -- P.



035101 (19 pages).
2. Fedotkin S.N., Magner A.G., Gorenstein M.I. / Effects of quantum statistics near the critical point of nuclear

matter // Phys. Rev. C. -2019. Vol. - 100. P. - 054334 (7 pages).

3. Carjan N., Ivanyuk F.A., and Oganessian Yu.Ts. / Fission of superheavy nuclei: Fragment mass distributions and
their dependence on excitation energy // Phys. Rev. C. - 2019. - V. 99. - P. 064606 (7 pages).

4. Litnevsky V. L., Ivanyuk F. A., Kosenko G. 1., and Chiba S. / Formation of superheavy nuclei in 36S+238U and
64Ni+238U reactions // Phys. Rev. C. - 2020. - V. 101. - P. 064616 (9 pages).

5. Ishizuka C., Zhang X., Usang M. D., Ivanyuk F. A., and Chiba S. / Effect of the doubly magic shell closures in 132Sn
and 208Pb on the mass distributions of fission fragments of superheavy nuclei // Phys. Rev. C. - 2020. - V. 101. -
P. 011601 (5 pages).

6. Magner A.G., Gorenstein M.1., Grygoriev U.V. / Velocity and Absorption Coeffi-cient of Sound Waves in Classical
Gases // Ukr. Phys. Journ. - 2020. V. - 65. N2 3. P. -215-222.

7. Shlomo S., Sanzhur A.l. / Energy density functional and sensitivity of energies of giant resonances to bulk
nuclear matter properties // Nucl. Phys. At. Energy. — 2020. - V. 21, N2 2. - P. 113-128.

8. Lukyanov S.V., Sanzhur A.L. / Influence of surface effects on neutron skin in atomic nuclei // Nucl. Phys. At.
Energy. - 2020. - V. 21, N¢ 3. - P. 223-230.

9. Radionov S.V. // Non-Markovian response of complex quantum systems, preprint arXiv:1911.01820v1 [cond-
mat.stat-mech], 2019 (12 pages).

10. Fedotkin S.N., Magner A.G., Grygoriev U.V. / Quantum statistics and fluctua-tions of particle numbers near the
critical point of nuclear matter // arXiv:201209695v2 [nucl-th] 2020 (12 pages).

X. 3aKkJII04Hi BiZzoMoCTi

KepiBHHK 10pH ,uH‘{HOi ocoou Crnicenko Bacuib IBaHOBUY
I. ¢.-M. H.

IlepeJtik 0Cci0O-BHKOHABIIiB

IBaniok Qenip OnexcifioBuy
(1. d.-M. H., 01.04.16)

Jlyk'anos Cepriil BonroguMuposud
(. ¢.-m. H., 01.04.16)

Panionos Cepriit BikropoBry
(. ¢.-Mm. H., 01.04.16)

Camxyp Anppiii [ropoBud
(. ¢.-m. H., 01.04.16)

®epnotkin Cepriit MUKosalioBUY
(o. @.-m. H., 01.04.16)

BizmoBigaibHUH 32 MiZTOTOBKY Camxyp A.L
00JIiKOBHX JOKYMEHTIB

Tenedon +38 (044) 525-46-59

PeecTpartop



KepiBuuk Bigginy YKpIHTEI wo e

( \ h

BiZIOBiaIbHUM 3a peecTpaliio HayKOBOi gosi o E‘Og\p E‘ﬂ\ﬂi_."_"l‘i
| s:\ D\L‘! ) E *H
misbHOCTI |




