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>AEHMCOB BiTaniu |'OpiI7IOBW-I — Y/leH-KopecnoHAeHT HauioHanbHOI akaaemii Hayk YKpaiHW, A0KTOp Pi3UKO-MaTEMATUYHUX HaYK,
npodecop; 3acTyNHMK ANPEKTOPA 3 HAYKOBOI pob0oTK, 3aBiayBay Biadiny CTPYKTypu sgpa IHCTUTYTY aaepHux gocnigxeHb HAH YkpaiHu

> KNENIKOB Bauyecnas ¢ep,0p03l4‘-l — Y/iIeH-KopecnoHAeHT HauioHanbHOT akaaemii Hayk YKpaiHu, 40KTOp Pi3UKO-MaTeEMATUYHUX
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,
3ac/yXKeHun npodecop XapKiBCbKOro HalioHaAbHOro YHiBepcuTeTy imeHi B.H. KapasiHa; npodecop kKadbenpun TeopeTnyHoi aaepHoi ¢i3nKku Ta
BMLLOI MaTemaTuKM imeHi O.l. Axiezepa ¢i3nKo-TeXHIYHOrO paKynbTeTy XapKiBCbKOro HaLioHanbHOro YHiBepcuTeTy imeHi B.H. KapasiHa

» MOHKPATEHKO Oner AHaToninoBUY - AOKTOP Pi3NKO-MaTEMATUYHUX HAYK, CTapLUIMIM HayKOBUW cniBPobIiTHUK; 3aBiayBay
BiAAiNy GisvKM BaXKKMX iOHIB IHCTUTYTY aaepHux gocnigxeHb HAH YKpaiHu

> NNIOUKO BOHOAMMMp AHApiﬁOBVI‘-I — JOKTOpP di3nKo-maTeMaTUYHUX HayK, npodecop; npodecop Kadeapu aaepHoi Qi3nKm
KMIBCbKOro HauioOHaNbHOro yHiBepcuTeTy imeHi Tapaca LLleByeHKa

> MUXAUNIOK Bap,VIM HETPOBM‘-I — AOKTOP $i3NKO-MaTeMaTUYHUX HaYK, CTapLUMM HAayKoBUIM cniBpobiTHUK; 3aBigyBayd 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 ¢ep,op03w-| — AOKTOP di3NKO-MaTeMaTUYHMNX HayK, Npodecop; roN0BHUM HAYKOBUM CNiBPOBITHUK
IHCTUTYTY TeopeTnyHoi ¢i3nKku imeHi M.M. borontobosa HAH Ykpainu
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Pe3ynbratn poboTH
v ponosiganucb Ha 150 MidKHaPOAHMX HAYKOBUX KOHbEpPeHLLfAX;

v onybnikosaHi y 446 cTaTTax y NpoBigHNUX HAYKOBMX BUAAHHAX (385 — vy
3apyOiXKHNX BUAQAHHAX).

 KiNbKicTb LMTYBaHb LMKAY pobiT 3a Temoto: 5149(SCOPUS)/7597(Google scholar).
* [HOeKc Xipwa unkay pobit 3a temotro: h=34(SCOPUS)/39(Google scholar).

e 33 AaHOIO TEMATUKOLIO 3axmLeHo 17 AOKTOPCbKMX Ta 39 KaHANAATCbKUX AUCEepPTaLLi.

* Po3pobneHi B gaHin poboTi nigxoam A03BOAMAN CTUMY/IFOBATM MOCTAHOBKY HU3KU HOBUX
eKCnepuMeHTIB | NPOBECTU CNiNbHI AocniaxeHHA 3a ydacTtio 1A HAH Ykpainn, HHLU XTI HAH
YKpaiHn, IHCTUTYTY enekTpoHHoi ¢i3nkm HAH VYkpaiHu, KHY imeHi Tapaca LUleB4yeHKa,
BapLwaBCbKOro yHiBepcuTeTy Ta 6araTbox iHWMX MiXXHapPOAHUX HAYKOBUX LEHTPIB.

* Yci eKcnepumeHTanbHi AaHi, AKi 6ynu 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.



MeTo10 pOoOOTU €

" BUMKOHAHHA e€eKCnepuMeHTanbHUX AOOCNIgXKEeHb Ta OTPUMAHHA HOBUX [OdaHUX AOn
ondoepeHuianbHUX nepepisiB NPY>XXHOMO | HEMPYXXHOIMO PO3CIAHHA Ta peakuin nepenad
npu B3aemMogil nerknx aaep,

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

" BM3HAYEHHA XapaKTEepUCTUK PISHUX AOepHUX peakuin 3a AOONOMOro 3HauaeHol
S0epHO-a4epHOl B3aemogail,

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

" po3pobKa TEOPETUYHOro niaxoAdy Ans KiNbKICHOro OrnMucy LUMPOKOro Kosia SBMLL, Lo
CnocTepiraloTbCA MPU B3aeMOAIl HYKIMOHIB | Nerkmx agep MNPOMIKHUX €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.



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

da/d(), M6/ /cp da /dQ, 46 /cp
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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.

_ [Mepiogn HaniBpo3nagy Ansa a-posnagy napHo-napHux saep
[lepepi3n NnornMHaHHA a-4aCTUHOK gapamMu 4
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[MoTeHuiann B3aemogii ABox cdepunyHmx saep °Zr+2%8Ph ta cdepuryHoro
48Ca i pedopmoBaHux 241.243Am apoep, ob4YMCNeHi 3a METOOOM IYCTUHW
eHepril 4na pisH1x napametpusauin cun Ckipma (ETF potentials).

TOZn+208Pb _)2781 12

V (MeV)

Po3pobneHi MIKpOCKOMIYHI Ta HaniBMIKPOCKOMIYHI Moaeni ans

290

280

270

260

250

240

AOpO-a4epHOI B3aeMoail ik MK cdpepuvHnUmMu,
Tak i gepopmoBaHUMU agpamMu.

\

Bass:

Proximity:

ETF Potentials:
—o—Sk3 --<-- SKkM'
SkP ---<--SLy4

—<—-1974--o-- 1980

- 1977 - 2000
Krappe-Nix-Sierk:
Coulomb: = o -

I

R (fm)

13

16

0=0, tip collisions

06=90, side collisions

230

220 -




MOLEJIb «XONOAHOIO CUHTE3Y» HAOBAXKUX EJNIEMEHTIB

OcHOBHi cTagil dopMyBaHHA HaABaXKNX €fIeMEHTIB 10-

dopmMyBaHHA HaOBaXKOro A4p
KOHKYpeHUis 3 nodifiom sapa
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/
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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.



agi8) (mb/sr)

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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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



KBAHTOBA B3AEMO/LIA B CUCTEMAX TPbOX [ HOTUPBOX HACTUHOK

Briepuwe piBHAHHA PaanaeeBa (3 6e3CTPYKTYPHI YaCTUHKK) Ta
dapgeeBa-AkyboBCcbKOro (4 6e3CTpPYKTYPHI YaCTUHKM) 3aCTOCOBAHO AS1A Onucy
peaniCTU4HUX CUCTEM 3B'A3a@HUX HYKIMOHIB Ta PO3CIAHHA B MaNOHYKIOHUX
cucTtemMax 3 BpaxyBaHHSM CriiHa Ta I30cniHa HYKNOHIB | npuHuuny [layni.

B1koHaHO po3paxyHKu:

- B1IACTUBOCTEN OCHOBHMX Ta 30yQKEHUX CTaHIB MarioHYKIOHUX 3B'd3aHuX
CUCTEM Ta

- XapaKTEPUCTUK PO3CIIHHA B MASIOHYKINOHMX CUCTEMAX.

[lpoBegeHoO AgocnigkeHHA sOepHUX NpoLeciB B cUcTeMax i3 TPbOX | YOTUPbOX
HYKIMOHIB, pe3ynbraTu SKUX Aictanu MDKHAapoAHE BU3HAHHSA | CTUMYMOBanNu
NOCTAHOBKY pA4y HOBUX €KCMEePUMEHTIB B NMPOBIOHUX HAYKOBUX LIEHTpax CBITY.



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

ExcnepuMeHT
"KHVY im. T.I'. IlleBpuenka
- 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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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

144Nd

——MLO (new)

0,1

~-—-sLo (old)

ay,MeB

QOZr ﬁ

——MLO (NEW)
- - - EGLO (OLD)

16
£, MeB



BUCHOBKW

BUKOHaHI eKCnepnumeHTa/ibHI Ta TeOPeTUYHI AO0CNIAXKEHHA A03BOJINN:

" pO3POOUTK HOBI NiAXoaAn ANA BU3HAYEHHA ePEeKTUBHOT AAP0—
ANEePHOI B3aEMOAIT Ta XapaKTEPUCTUK CTPYKTYPU aTOMHUX A4eP;

" ONnUcaT Ta NepenbavynTUn KiSIbKICHI XapaKTEPUCTUKMU
PIBHOMAHITHUX AAEPHUX PEeaKLLiN;

" onumcaTtu Ta nepenbavynT HU3KY XapaKTePUCTUK
BMCOKO3OYyAXKEHUX CTAHIB aTOMHUX 4€P TAa MMOBIPHOCTEN
BUNbOTY MIKPOYACTUHOK | POTOHIB i3 TAKUX CTAHIB;

" OTPMMATM HAAINHI AaHIi, AKI € HEOBXiAHMMM ANA PO3BUTKY
A0EepPHOI MeaULUUHU, MaTepiaZlIo3HABCTBA, PeaKTopobyayBaHHA Ta
06’€eKTiB 3 pajiaUinHO—AAEPHUMMU TEXHONOTIAMM.



