Pedepar pobotu

«SInepHi npolecu K mKepeno iHGopmanii Ipo CTPYKTYpY AIep Ta AACPHY
B3acMOIIION,

1[0 NIoAaHa Ha 37100y TTa JleprkaBHOI npeMiil YKpaiHu B raimy3si HayKu i TEXHIiKH 3a
2019 pik

PoGora sBnge coOO0 IMKJI HAayKOBHX JOCHI/KEHb, siKi OyJiM BHKOHaHi 3 MeETOHO
3HaXO/UKEHHA HOBOI iHdOpMaLil mox0 epEeKTUBHUX AAPO-AACPHHX B3AEMO/IH, XapaKTePHCTHK
CTPYKTYPH aTOMHHX f€p, pO3poOKH i BIOCKOHAIIEHHA MO/IENiel mepebiry AaepHuX peakilii 3a
YYacTIO Pi3HMX AJep, HEHTPOHIB, HYK/IOHIB Ta GoTOHIB. BUKOHaHI JOCIiIKEHHSs € OHI€I0 i3
HafBaXIMBIINX (yHTaMEHTAIBHUX Ta NPUKIAAHHX 3aa4 CY4YacHOI HepPessTHBICTCHKOL
anepuoi disuku. BoHM MOXyTh OyTH BHKOpHCTaHi Mis OTpMMaHHA iHbopMALii mNpo
BHUCOKO30Y/’KEHI CTAHM aTOMHHX sfJep, HMOBIPHOCTI BHJILOTY MiKpOYACTHHOK i (DOTOHIB i3
TAKKX CTaHiB, NMpPH aHali3i acTpodi3MYHUX npoleciB i JOCHI/UKEHHI PO3NOBCIOKEHHS
aroMHuXx anep y Beecpiti, 11 oTpuMaHHs HaoiMHUX SACPHUX JaHUX, HEOOXIJHUX Y sCpHiit
Me/IUIIHHI, M:irepianosﬂaacmi Ta peakropoOyayBaHHi 3 METOIO BH3HAYEHHS OCHOBHHX
(bI3MYHUX XapaKTEPUCTHK AIEPHO-CHEPreTHUHUX 00’ €KTiB Ta 3abe3neueHHd IX KOHTPOMO i
palialiifHOro 3aXHUCTy.

Po3zpobneni B pmaHoMy 1HMKI poGiT MAXODM JO3BONMAM ABTOPaM CTHMYJIOBATH
NOCTAHOBKY HM3KH HOBHX €KCIIEDUMEHTIB 1 mpoBecTH chiipHi gocnimkenns [fJ] HAH
Yxpainu (M. Kuie) 3 XOTI HAH Ykpainu (M. Xapkis), [Hicturyrom enekrponnoi ¢isuku HAH
Ykpainu (M. Yikropon) i Kuiscekum HalioHaabHEM yHiBepcuTeTOM iMeHi Tapaca [lleBuenka,
a TAKOX TUTITHO CITiIBNPAIOBaTH 3 GararbMa MXKHAPOJHHMH HAYKOBHMH 1IEHTPAaMH, 30KpeMa,
3 International Atomic Energy Agency, Los Alamos National Laboratory, Conseil Européen
pour la Recherche Nucléaire, Heavy Ion Laboratory, University of Warsaw Ta in.

1. Cran npoGiemu Ta il aKTyaJIbHICTH

AnepHi peakiii ABIAIOTH co00I0 OCHOBHE MKepenio iHdopmalil npo ctpykTypy Beecsity
Ha Manux BifAcTaHaXx. HasdBHICTP HM3KM pI3HMX Mojene, siKi OJHOYACHO OHHUCYHOTh
Pi3HOMaHITHI SAEPHI NPOLECH, CBIAYUTH NPO HEOOXIJAHICTH IXHBOIO Yy3arajibHEHHS Ta
IPOBEJICHHA LILIECTIPAMOBAHMX JOCHIUKEHb I MOOYAOBH Ta BU3HAYCHHA OOIPYHTOBAHMX
MiJXOAiB, NPU3HAYEHHX VI OIUCY EKCNIEPUMEHTAIBHO BUMIPSIHUX XapaKTePUCTHK AAEPHHX
peakuiii. BuBUEHHS BIACTMBOCTEH HAJBaKKHMX SIEP BiJIKPUBAE MONUIMBOCTI  JUIA
EKCNEePUMEHTAILHOIO Ta TEOPETHYHOIO JOCHI/DKeHHS sOCpHOI Marepii B eKcTpeMajbHHX
YMOBaXx, MOB’A3aHHMX i3 CHJIBHHM KYJIOHIBCHKMM IOJIEM, BEJIMKMMH 3HAUEHHAMH i30CIiHY,
cminy Ta Jjedopmanii dopMu smep i € IkepenoM Ui YTOYHEHHS Ta PO3LIMPEHHS
(hyHIaMeHTaIBHUX YSBIEHb NP0 CTPYKTYPY A1ep, MEXaHI3MHU AepHHUX peakiliii Ta HYKIOH-
HYK/IOHHI CHNH. BayUmBicTE nocnipKeHHS Tnepepi3iB B3aeMonii IUBHAKHX HEWTPOHIB,
3apsUKEHHX YaCTHHOK 1 GOTOHIB 3 AZipaMHy 3yMOBIIeHa HEOOXIHICTIO KOHTPOJTIO paiaiifiHoro
HaBaHTaXXCHHA Ha KOHCTPYKLiiiHI MaTepiald sAAEPHHX pEaKTOpiB HOBOTO IOKONIHHA,
CTBOPEHHS CXOBHII YTHJII30BaHOTO AIEPHOTO MAIMBa, MiAKPUTHYHUX CHCTEM, AKI KEPYIOTHCA
NPUCKOPIOBAYaMM, KOCMIYHMX aIapaTiB Ta pPO3BUTKOM HOBHX SAJAEPHMX TEXHOJOTIM.



JHociipxeHHs BUIBOTY (POTOHIB y peaKiifax i3 HEHTPOHAMU € aKTYalbHHMH JUIsl BU3HAYEHHS
XapaKTEePUCTUK PO3NOJALUTY pafialiffHHX Ta eJeKTPOMArHiTHUX NOJIB, SKi BUHMKAIOTh [PH
MPOTIKaHHI PI3HHX AJEPHUX peakliii B mpouecax eHeproBHIIIEHHS NP pobOTi AAepHUX

2. Mera poborn

Merotq PoGOTH € JeTalbHe BU3HAYCHHS AIEPHO-AIEPHOI B3AEMOJIl B 3a1€XKHOCTI Bij
Jedopmaunii Ta po3noAiny TYCTHHH SAEp, IO 3IIUTOBXYIOTHCS, BU3HAUCHHS XapaKTECPHCTHK
pi3HMX AJepHHMX peakuiii 3a AOMOMOrol 3HaiileHOl ANepHO-sAlepHOT B3acMoOfii, aHamis
BIACTUBOCTEH KOJEGKTHUBHUX 30Y/DKEHbL B Aipax Ta IXHiIH BIUIMB Ha pPi3Hi XapaKTepUCTHKH
AAIEPHUX peakiiif, po3poOka TEOPETUYHOTO MIAXOAY A/ KibKiCHOrO OMUCY LIMPOKOro Kona
ABMLI, 110 CIIOCTEPIraloThCA MPH B3a€MOMIT HYKJIOHIB i JIETKMX fJep NMPOMIKXHHUX €HEprii 3
ATOMHHMM SIpaMH Ta MPOBEIEHHA Ha Oro OCHOBi aHamli3y eKCNEpHUMEHTAIbHHUX [aHHX,
po3poOKa, mepeBipka i 3acTOCYyBaHHA TEOPETHYHMX METOJiB OmMUCy Ta mnepeabadyeHHs
pe3yibTaTiB  B3aeModil HEeHTpOHIB 1 3apA/UKEHHMX YacTHHOK 3 SApaMM. AOCTiKeHHS
YCCPEAHEHUX XaAPAKTCPHCTHK Y-TIEPeXOAiB MDK SASPHUMH CTAaHAMM, a8 TaKOX BHKOHAHHA
eKCIIePUMEHTAIBHUX JOCII/DKEHb Ta OTPUMAaHHA HOBHX [aHWUX ANf JupepeHiianbHuX
NEPEPI3iB MPYIKHOTO i HEeNpPYXHOrO PO3CIAHHA Ta peakuiii nepepad npu B3aeMOMIT JErkux
aaep.

3. 3micT poGOTH Ta OCHOBHI pe3y IbTaTH
3.1 Hoepwui peaxyii ma npoyecu nobnusy 6ap ‘epa

Slnepni peaxuii Ta npoueck B3aeMoii sxep nodausy 6ap’epa sBIsIOTE COOO0K HEBLL'EMHY
i BaOXJIMBY CKIQIOBY sjepHOi ¢i3vKH. Y PpO3BMHYTOMY MiJAXOAi Ha OCHOBI HOBMX
MIKPOCKOITIYHHMX Ta HAaBMiBMIKPOCKOTIHYHHUX HaOMMKEHb JUIS ONHCY AJIPO-AJepHOT B3aeMOAii
Mk chepuuHUMH 1 JepOPMOBAHMMH SAPAMM 3°SICOBAHO MEXaHi3Mu pi3HMX peakuiil Ta
OpoieciB i 3amporoHOBaHO HOBI MoJeNi Ui OMHCY JUHAMIKM AIEpHHX IpoleciB 3
ypaxyBaHHAM KOJIEKTHBHOI'O Ta OJIHOYACTHHKOBOIO PYXY B fApax, 10 3iITOBXYIOTHCS.

3.1.1 3anexcnicmo 10epHo-20epHOi 83aEMO0IT 6i0 Oehopmayii ma po3nodiny aycmunu 10ep,
o 3Emmoexy.'om bCi

JlocutikeHo 3aeXKHOCTI ANepHO-sAePHOT B3aeMOiT Bia AedopMaltii i po3noainy ryctuau
Yy B3aEMOMIIOYMX fAApax Ta 3aNpONOHOBAHO HOBI NapameTpw3allii 1A sAepHOi YacTHHU
B3aeMOJIIT BOX CHepHUHMX AMIEp 3 YpaXyBaHHAM BHECKIB 000TOHKOBHX MONPABOK. 3HAHACHO
BMpa3 UiA TOTEHILIANY KyJOHIBCBKOT B3a€MOIT JABOX aKCiajibHO-Ne(GOPMOBAHUX JOBiTbHO
opieHTOBaHUX s71€p. JloBeneHo, o Hap’epy MOTeHLiANIB B3aeMOiT akcianbHO-/1epopMoBaHUX
AP CYTTEBO 3a/1€KaTh BiJl B3aEMHOI Opi€HTANil faep, 10 € MPUHUUIIOBO BAXKIUBUM JUIA
ONMUCY SAEPHUX peakiliii nobnusy Oap’epa. JloBeneHO, MO BpPaxyBaHHA [EKCa1€KaNONbHOL
JeopMallii € BasKIHBUM NP 0GUUCICHH] NEpepi3y 3aXOIUICHHS 11 BAXKKHX AACPHUX CHCTEM.
3a pomoMoror 3HaiiieHMX NOTEHLiadiB pPO3pPaXxOBAHO MEPEPi3H 3AMTTA I  HHU3KH
B32EMOJTIOUMX S/IPO-AJEPHUX CHUCTeM, acTpodi3nyHuit S-hakTop A1 MPOLECiB rOpiHHA
KapOOHY B 3ipKax, a TAKOXK PO3MOAUIH Y/IaMKiB Oy siaep 3 MacoBuM uHciaom A<220 3a
MacoIlO Ta CHEprielo.



3.1.2 Jocaioxcenus adeprux peaxyiti nobausy 6ap ‘epa

3anponosoBaHo HOBI MiJIXOH HIOA0 BUBYEHHS MEXaHi3MiB Mepediry pisHOMaHITHUX SAEPHHUX
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' cTabiNbHOCTI nNepejaua HEHIPOHIB 3HAYHO
miACHIIOE nepepiz nigdap’epHoro 3auTTS saep. Po3pobieHo GaraToBHMipHY MOZIENb
AMHaMiYHOT nedopmalii saep B mporecax 3IMTTS Ta KNACTEPHOro po3many, s Ka OIHCYe
€KCMEePUMEHTAILHO BUMIPSHI Nepepi3d Ta Mepiofd HamiBpo3naay saep 3 eMiCier0 BaKKHX
KJIacTepiB. 3anporoOHOBAHO MOBHUH SAPO-AJEPHUI MOTEHIIAT K CYMY MaKpPOCKOIMIYHOI Ta
obononkoBoi wactuH. IlpoanamizoBaHo poib CTaTUYHOI aedopmauii Ta KBaAPYIOJIbHUX
KOJIMBaHb MOBEPXHi cdepuyHux saep ¥y GopMyBaHHI acTpoisHUHOro S-hakTopa AAepPHHX
peakiiii (IIpOTOHHE Ta O-NMOTNMHAHHA, 3HTTA Aep) Y MaCHBHUX 3ipkax. BcTaHoBIEHO, 10
ANCpHI peakuii y 3ipkoBHH Marepii 3HaYHO MPUCKOPIOIOTHCS 3@ BEJIMKOI CTaTMYHOI abo
nuHamiuHoi nedopmanii saep. IToOymoBaHo Mozmens AIs ONKHCY Tiepepisy (opMyBaHHS
HaJABAXKHX AP Y PEAKUifsX 3MUTTA BAXKKUX i0HiB 3 aapamu-minnensmu 28Pb ta 2Bi, a Takox
AOCHiIKEHO SIBUINE KBA3iPe30HAHCHOTO 0OMiHY HYK/IOHIB MUK PISHHMM A1paMu. Po3paxoBaHo
TNPOTOHHI T2 HEWTPOHHI OBOJIIOHKOBI MONpPABKH VIS AJep 3 KiIBKICTIO TIPOTOHIB 76<7<400
y3JI0BX JiiHii P-craGinmbHocTi. BH3HaueHo MariynHi 4YWcia TPOTOHIB i HEATPOHIB JuIs
YJIbTpaBaXKUX s/ep.

3.1.3 Konexmueni 30y0xucenna & A0pax ma ixwiii 6naU6 HA PIZHOMAHIMHI XAPAKMEPUCUKY
A0epHux peaxyii

3anmponoHOBaHO HOBY Y3arajlbHeHy MOJENb Ul ONKCY TiraHTCHKHX MY.IBTHITOJBHAX
130BEKTOPHHX PE30HAHCIB y chepHUHHX Ta Ae(HOpPMOBaHHX szipax. JIOCTi KEHO aHTapMOHIUHi
¢eKTH B €HEprifX riraHTCHKMX MOHOMOJBHUX PE30HAHCIB Y cdepruHux sapax. 3HaiineHo
3CYB 4aCTOT pEe30HAHCIB, NOB’SA3aHMIl 3 ypaxyBaHHAM HeJiHIHHHX KOMIIOHEHT pO3KJIaay
I'YCTHHM HYKJIOHIB. BUBYEHO i30cKandpHi nomnepeyHi KONMBaHHS B AApaX i 3HAUAEHO YMOBH
IXHBOro iCHyBaHHA. 3HalileHO BHpa3 A MONAPU3OBAHOIO ENEKTPHYHOTO JHMONBHOrO
MOMEHTY B CHJIBHO-Te(OpPMOBAHHX nsepxanmo—adnme‘rpmnux aKcialbHUX Ta HeaKCiabHUX
AApax Ha OCHOBI MOJIeJIi piaKol Kpamii A8 reOMeTPHYHO MOJIOHHX TMIPOTOHHUX | HEHTPOHHUX
MOBEPXOHB, AKUI NPUBOANTD N0 MiJCHUICHHA HMOBIPHOCTI raMMa-nepexoIiB y TAKUX sapax.
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3.2. Queppaxyitini ma fﬁmepgf)epe:;uiﬁ;;;' npoyecu npu 63aemMo0ii adponie 3 A0pamu

AHaji3 anpoH-saepHol B3aeMojil B obsacti cepeiHix eHepriii mpoBOIMBCA HA OCHOBI
3aCTOCYBaHHS MapaMeTPU30BAHOT MATPHLI PO3CIAHHS, LIO JO3BOJHIO 3100yTH aHATITHYHI
BUpas¥ JUIs aMmIUITyZ, MepepisiB i monspusauiiHUX CHOCTEpeKYBaHUX pPi3HOMaHITHUX
AJEPHUX ='ripouecils, 3’acyBaTH  IxXHIH  @i3MYHHIT 3MICT 1 TMOACHMTH 3a/IEXKHICTh
CHOCTEPEIKYBAHUX BEJIMUMH Bifl MapaMeTpiB 3alpoloHOBaHOI MaTpuLl po3cisHHA. Ha ocHoBI
CYYacCHHX TIAXOMIB, SKi TPYHTYIOThCS Ha MOMIMBOCTI Oe3mocepeaHsoro po3B'a3aHHs
iHTerpasibHUX piBHAHE (ajiceBa, TPOBEAEHO AOCIHTIKEHHS BIACTHBOCTEN HAWMPOCTINIMX
SJIEPHUX CUCTEM, 1O CKIAJAIOTHCA i3 NCKLTBKOX HYKJIOHIB.

3.2.1. Keanmoea inmepepenyis ma s0epua ougpaxyis

Y3aranpneHo Teopil0 KBaHTOBOI iHTepdepeHLii, 3riiHO AKifi MOXKHA pPO3IIAAATH B
€AMHOMY [MiJX0Al saepHe AWdpaklifiHe pO3CiAHHA PI3HMX THIB, a TAaKOXK paiayxHe
PO3CISHHS, 1110 CHOCTEPIracThCs MPH B3aEMO/IIT sjiep 3 S/ IpaMH.

3anponoHOBaHa HOBa OpHriHAJIBHA TIAPAMETPH3Allis MATpHIi pO3CIAHHA. Y €QUHOMY

J ‘ MiXOAl  TPOBEJEHO  aHani3  3HayHOi

oA KUIBKOCTI  €KCIEePUMEHTATBHUX JaHUX 3
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O 20 40 60 80 100 o° HABEICHO Ha pucyHKy. CTpiika BKasye Ha

KyT SJ€pHOI paiyry.

[To6ynoBano audpaxuiitHy Teopito SAepHUX peakiiii 3apg10BOr0 00MiHY i3 30y IXKEHHAM

i300apaHanora OCHOBHOTO CTaHy B s/pi-MillleHi Ta AudpakiiiiHy Teopilo IHKIHO3UBHUX
peakIiii nepenayi HyKJI0Ha (peakuiii 3puBY) 3a YYacTIO JICHTPOHIB | TPUHYKIOHHHX SLIEP.

3.2.2. Teopia oughparyiiinozo pA-poscisHus

Ha ocHoBi Teopii Oaratopa3zoBoro gudpakiifiHoro po3CiSHHS PO3BUHYTO MiAXiA /0
aHali3y IepepiziB i MOBHOrO HabOpY CHIHOBHX CIIOCTEPEKYBAHUX TIPYKHOTO Ta HETIPYXKHOTO
PO3CISHHSA NPOTOHIB i KBa3impyxHoi peakuii (p,n) Ha gaapax B 001acTi NPOMIKHUX E€HEPTiii.
3HaiijIeHO HOBI BUPa3W JUIS aMIUTITYM IPYIKHOTO pA-pO3CIAHHSA 3 OXHOUACHHM YPaXyBaHHAM
JIBOHYKIOHHHX KOPeNAiil (IUIsXoM BKIIOUEHHS NOPOMDKHUX 30Yy/DKeHb AApa-MilleHi) Ta
HeeHKOHAJIbHMX MMOMNPABOK, & TAKOXK YIOPAAKYBAHHS HEMEPeCTaBHMX CHiHOBHX ONEpaTopiB
BIIIOBiIHO 10 MOCITiIOBHOCTI aKTiB B3aEMOJIIi MK B3aEMOJIIIOYMMH HYKIOHaMH. HyK/I0HHI
IYCTHHM, HeoOXiZHi MNpW 1MX po3paxyHkax, OyaM 3HaliIeHi y HaOIMKEHHAX



HEPENATUBICTCHKOrO (3 cuiaMu CkipMa) i pesiTUBICTCHKOIO CEpeAHbOro I0MIs 3 CyYaCHUMU
NN-B3aemonisiMu. JIOBEJEHO BaXIIUBICTh ypaXyBaHHS pO3MVISHYTHX TOIPABOK IS
KOPEKTHOT'O OIUCY €KCTICPUMEHTATBHHUX JaHHUX.

3.2.3. Mooene mixpockoniuno2o onmuuno20 nomeHyiany

Y caMQy3rojUKEHOMY TMiJXO[i pPO3BMHYTO MOJENb MiKPOCKOMIYHOTO ONTHYHOIO
noTeHUialy 3 BUKOPUCTaHHAM edekTuBHOI NN-B3aemosii CkipMa. BuBueHo MOXJIMBOCTI
3actocyBaHHd NN-cun CkipMma Ui OQHOYACHOTO OMMCY CTPYKTYpH siAep, TNepepisiB i
NONAPU3ALIRHUX criocTepexKyBaHUX NA-po3cisHHs. 3HalifeHi HOBI BapianTH cu1 CkipMma sk
CTaHAapTHOI GOpPMH, TaK i PO3IIMPEHOr0 BHUIVIALY, IO MICTATH TEH30PHI Ta 3aJIEXHI Bij
ANEPHOT TYCTHHM HIBMAKICHI wieHH. JIOBEICHO, INO BUKOPUCTAHHS 3aNpONOHOBAHUX
ontuMmizoBanux cuia Ckipma jga€ 3MOry OJHOYAacHO OMNMCATH XapaKTEPUCTHUKH SJIEPHOT
CTPYKTYPH Ta JiaHi 3 NepepisiB i noispu3alliil npy>KHOTO pO3CisHHS HYKJIOHIB, IEHTPOHIB i -
YacTHHOK 1Ipu eHeprisx E <20 MeB/HyK/IOH Ta eHepreTHYHi 3aJ1€XXHOCTI MOBHUX IepepisiB
peaxiliif LMX YaCTMHOK Ha sapax.

3.2.4. Anvpa-knacmepra mooens 3 Oucnepcicero

Jns nerkux Ta cepeaHix saep 1o0y/ioBaHa O-KJIacTepHa MOJENb 3 JIMCHEPCIElo, Y siKiii
BPaxoBYIOThCs KOJMBAaHHS alib(a-K1acTepiB BIAHOCHO 1X HalOL1b11 IMOBIPHUX MOJIOKEHD, IO
Jajio 3MOrY TMOSACHUTH BEIMKY KUIBKICTh €KCIIEPUMEHTAILHO BUMIPAHHX MepepisiB i
NOJIIpU3aLIHUX CIIOCTEPEXYBAHUX XapaKTEPUCTHK LIS IPYKHOIO Ta HEMPYKHOIO PO3CITHHS
3apA/UKEHNX YACTUHOK 1 JIETKHUX SJIep 0-KJIACTEPHUMH SAPaMU Ta OTPUMATH 3 TAKOTO aHaJi3y
6a30By iHGOPMaLiIO MPO CTPYKTYPY B3AEMOAIIOUHMX /P Ta MECXAHI3MH AICPHOI B3aEMOIII.

3.2.5. Keanmoea 63aemo0ist 6 cucmemax mpoox i ¥Omupbox Y aCmuHoK

Viepuie MeTo/ iHTErpaibHUX piBHAHL PajieeBa y3arajabHEHO VIS OMUCY CHCTEMH TPHOX
HYKJIOHIB 5K y 3B's3aHOMY cTaHi (sapo TpuroHa *H), Tak i y BUNAjKy po3CisHHS HEHTpOHa Ha
JEHTPOHI 3 YpaxyBaHHSAM CITIHOBOI Ta i30CMIHOBOT 3aJIEKHOCTEN B3aEMOJIIT MiXK HYKIIOHAaMHU Ta
1XHboI TOTOXKHOCTI. CHOPMYIIbOBAHO Ta PO3B'A3aHO IHTErpajibHi piBHAHHA TUily DajeeBa-
SkyGOBCBKOro Jull CHUCTEMH YOTHPHOX HYKJIOHIB. Po3paxoBaHO eHeprii OCHOBHOIO i
30y/ukeroro 0°-craniB sapa *He, cMHIVICTHI | TPUIICTHI TOBKMHY PO3CiAHHA HEHTpOHa Ha
TPUTOHI Ta Helftpona Ha sapi *He.

3.2.6. Enexmpuuni mynromunonvhi noaspuzoenocmi ne2kux soep

Pospobneno  HOBMIf  MiaXia Ui BU3HAYEHHS  €NEKTPUUHMX  MY.IBTHIIONBHUX
NOJISSPU30BHOCTEH JIETKUX fJ€p, WO IPYHTYEThCS HA BMKOPHCTaHHI MATpPMIL TEpExXoly B
IMITYJIbCHOMY NPOCTOpi. Yrepiue po3paxoBaHO €NEKTPHYHY KBaAPYIOJIbHY i OKTYHOJbHY
NOISPU30BHOCTI JEHTPOHA Ta AMIOJbHI MONAPU3OBHOCTI sijiep TPUTOHA i A -rillepTpUTOHA Ta
3HAMIEHO, 110 MOJSPU30BHICTE A -TiEPTPUTOHA HA MOPSIOK TNEPEBHUIIYE MO:IAPU3OBHICTH
3BHYAlHKMX TPUHYKIOHHKX saep *H i *He.

3.3, Hoepni peaxyii 3a y4acmio HyKIOHI8 Ma hOMOHIE

Mexanizmu riepebiry saepHUX peakiliii 3a y4acTiO HEWTpOHiB, HYKJIOHIB Ta (OTOHIB
JIOCTIJPKYBAJIUCS Ha OCHOBI Y3ro/DKEHOro OO0'€HAHHA METOMIB OMKCY IPOIIECiB pi3HOT
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TPUBAIOCT y 0araTo4acTHHKOBHMX CHCTeMax. 3400YTO HOBI BMpasu UIf OIKCY SAEPHHX
NPOLIECIB PI3HUX THIIB, MO JaN0 3MOTY 3HAYHO POLIMPHTH Gi3HYHI YABAEHHS Npo IxHil
rnepeoir.

3.3.1. Cmamucmuuna meopis 6uNbOMY HYKIOHIE | camMMa-Keammie 3 pPiGHOBANCHUX ma
HEPIBHOBANCHUX CIAHIE aMOMHUX Adep

3anporioHoBaHo MiAXiA 11010 anamizy piBHOBaXHMUX (MOBUIBHHX) TpOLECiB, SKUH
0azyeThes Ha CTaTUCTHYHOMY OIMCI BHIBOTY HYKIIOHIB i Y-KBaHTIB i3 30Y/KCHHX CTaHB.
HepisnoBaxkui (BHAKI) NpolecH PO3IIAAANNCA 3 BUKOPUCTAHHAM Pi3HHX METOJIIB OMHCY
BHIIbOTY YACTHHOK I1Clig IX B3a€MOIT 3 HeBeJMKOIO KUIBKICTIO CTYNEHIB CBODOAM sipa.

3a1poroHoBaH0 HOBHIf ¢EKTHBHHI METOJ OGUHMCICHHS Cepe/IHiX Tepepis3is Ta KyTOBHX
PO3MIO/1IIIB HENPYKHOTO PO3CIsHHS HYKITOHIB SAPAMH, IKHI Y3rO/DKYETBCA 13 CIEKTPATbHUMH
BIIACTHBOCTAMM I'aMiJIbTOHIAHA CHCTEMM Ta OIUCYE PE3YJILTATH MOJETIOBAHHS 33 METOJIOM
Monre-Kapiio. PospoGieno camMoy3rozkeHy Teopiro nepepiBHOBAXHOI Ta PiBHOBaXKHOI
€MiCii YaCTHHOK, sIKa JI03BOJIN/IA BU3HAYMTH B3AEMHMI BIUIMB LMX MEXaHi3MiB (€3 BBEICHHS
AOJaTKOBOIO MapameTpy BHECKy. Po3BMHYTO MeTOJ MO0 ONMCY BWILOTY Y-KBaHTIB 3
nepe/IpiBHOBAXHUX CTaHiB 3a JONOMOTOK SKOr0 OyJI0 MPOJAEMOHCTPOBAHO JOMiHYBaHHS
BHECKY TaKOi €MicCii y BUCOKOCHEPreTHYHY YaCTHHY Y-CIIEKTPa Y CEPEe/HIX Ta BaXKKUX sApax.
Po3pobreno meron ypaxyBaHns 3aKkoHY 30CPEKEHHS MOBHONO KyTOBOFO MOMEHTY JUis
NepepiBHOBAXKHOI  eMicii YaCTHHOK B pamKax C€KCUTOHHOI MOJEi, AKMH JaB 3Mory
OOYMCIHTH KYTOBI PO3MNOJII/IM MEPEAPIBHOBAXKHOrO KOMIOHEHTY HEMPYIKHOTO PO3CIAHHSA.
3anponoHoBano MiXijl MO0 OMKHCY aHI30TPOIIT BUIBOTY HYKJIOHIB HA NEpeapiBHOBAXNKHIi
cTaiil, 00yMOBIEHOT KOPENALIAME MiXK aMILTITY/1laMi HMOBIPHOCTI 1X BHJIBOTY.

3.3.2. Domonozrunanna ma 6unim 2amMma-Kkeanmie 6 AMOMHUX SOPAX

Pospo0iieno miaxii mogo0 CTATMCTUYHOTO OMUCY ENEKTPOMATHITHUX I[1EPEXOIB Miz
craHaMu 30y/UKEHHX aTOMHHUX s/ep 3 BpPaXyBaHHAM iX MiKPOKaHOHIUHOTO pO3MOAiNy Ta
BHECKY PI3HHUX TMpoueciB Jucurauil. 3okpema, Brepuie Gyno OTpUMAHO BHpa3 Juls
MMOBIpHOCTI  y-po3nany 30ymkeHOro sapa Ak GyHKuii #oro jiHiiiHOro Biaryky Ha
€ICKTPOMATHITHE TI0JIC | Y3rO/UKCHC 3 HMM DIiBHSHHS TEPMOJMHAMIYHOIO CTaHy sapa,
n00y10BaHO  HOBHIl  HamniBheHoOMeHONOr YHMI NiaXia As  OOYMCIEHHS  YCepeNHCHHX
AMOBIpHOCTE# Y-NIepexoiB, SKHil BPaXOBY€E MiKPOKAHOHIUHMI PO3MOALN 36Y/UKEHHX CTaHiB
sep, WBHJIKY 3MiHY I'yCTHH $JIEDHHUX PIiBHIB B 3aJIeXHOCTI BiA eHeprii 30y DKeHHs Ta 3aKOH
30epesients MOBHOTO KyTOBOro momenty. Ha ocHoBi Takoro mizxomy 6yno po3poGieHo
METO/1 00UHMCIICHHS POTOHHUX CHIIOBUX BYHKILH, IKi BA3HAYAKOTH XapaKTEPUCTHKH TIPOLIECIB
Y-posnajiy Ta poTonornuHanHsa sjep. B paMkax JaHuX JOC/IUKeHb TaKoXK Oyiu o0uncIeH]
i30MepHi Biinowenys BUXoiB gparmentie Gporonoginy saep 2*°U, Z'Np i 22Pu ransMiBHUMH
Y-KBaHTaMH. EKCTIiepHMEHTalbHI 3HAUeHHS 130MEPHUX BiAHONIEHb OYJIM OTpUMaHi v BiyIini
AJIepHOT criekTpockomii IHeTUTYTY sijtepHux pociipkeds HAH YkpaiHu, a eKcrepuMeHT
NPOBOJIMBCS  Ha MikpoTpoHi M-30 Inctutyty enektponnoi o¢isukn HAH Vkpaium,
M. YKropoJ. )



3.4, Moepni peaxuyii npu e3aemodii reekux s0ep

MexaHizMH TPYAKHOTO 1 HEMPYXKHOTO PO3CIAHHA Ta peaxuiii mepemay KiacTepiB MpH
B3a€MOJliT JIETKHX sjIep JIOCTIHKYBAIMCH 33 JIOTIOMOIOI0 MPOBEACHHX EKCIEPHMEHTATBHUX
JOCIIJDKEHB Ta 1X NOJAJBLIOr0 aHami3y 3 BHKOPHUCTAHHS METOAY 3B’S3aHMX KaHaliB Ta
ONITHYHOT MOIEI.

3.4.1. Excnepumenmansbii 00CHiOnceHHA AOCPHUX PeaKyiil 3a YUaACMIO MeKUX sidep

BHKOHAHO  eKCNEepUMEHTANBHI  AOCHIDKEHHS Ta OTPMMAHO HOBI  JaHi A
nudepeHLiaTbHUX Nepepi3iB NMPYKHOrO 1 HENpYKHOTO PO3CisSHHA Ta peakiiif nepeaay
K/1acTepiB NpU B3aeMOIIT JerkHX anep. ExkcrnepuMeHTaNbHi laHi OTPUMAHO Ha ITyYKax iOHIiB
**He, '%11B. 2C, "N, 80 npu ix B3aemouii 3 sapamu ¢'Li, *Be, '*'B, 121314C ya umknortponi
V-240 I51]1 HAH Ykpainu ta Bapuascbkomy wuknorponi C-200P i BHeceHi B 6a3y gaHuX
EXFOR (MAT'ATE). 1poBesiennii aHanis oTpMMaHuX €KCIIEPUMEHTATLHUX JIAaHMX [10Ka3asB,
LI0 OCHOBHMMM MeXaHI3MaMM nepebiry Npy»KHOTo i HENpY)KHOTO PO3CIAHHA Ta peakiiii
repe/iad Npu B3aeMOjIiT JIETKUX sijiep € MoTeHIiallbHe PO3CisHHA Ta nepe/laua KIacTepis.

3.4.2. Enepeemuyna 3aiedchicms nOMenyiany 63aemodii aoep

B pesyasTati aHailizy nepepiziB npyxHoro i HENpYy;HOrO PO3CISAHHS B PaMKax METOY
3B A3aHUX KaHAJIB 3 BpaxyBaHHAM OJICpKaHUX JIUCTIEPCIHHIX CMiBBIHOMICHE MIxK AiiCHOIO Ta
YABHOIO YACTHHAMH ONTHYHOIO MOTEHIIANY, AKI € HACAIAKOM QYyHAAMEHTANILHOTO TIPUHIMNY
NMPUUHHHOCTI. OTPUMAHO EHEepreTHUHI 3aJIe)KHOCTI MOTEHIIIaniB B3aeMOoAii uia 26 nap snep B
iHTepBani enepriif 1200 MeB/nykion.

4. HaykoBa HOBM3HA | NPAKTHYHA 3HAYHMMICTE Pe3YJIbLTATIB, NEPCHEKTHBH

Po3pobiieno 00’ ejiHany Mojesb, siKa J103BOJIAE OHOYACHO PO3Pax0OByBaTH 1 riependayaTn
Nepiojiv -po3najy Ta Mepepizu a-noriuHanus. Brepine po3pobieHo MOJeNh 3MHTTS s/ep
Bi/lIaneHyx Bia JiHil cTabiIBHOCTI Ta NMPOJACMOHCTPOBAHO 3HAYHE HiICHICHHA Mepepisin ix
miadap’€pHOTO 3UTTS. 3aB/UIKYU BpaxyBaHHIO 30Y/UKEHb HU3bKOPO3TAILOBAHUX BiOpaliiiHux
CTaHiB MOBEPXHi siiep Ta nepejad HYKJIOHIB MK HUMH. 3anmponoHOBaHO OaraTOBHMipHY
MOJI€E/b 3IMTTA Ta KJIaCTCPHOrO po3Mnaay sAiep 3 YpaxyBaHHAM X JUHaMiuHUX j1edopmaitiii,
IO J03BOJMAO mepeadaduuTH fepepi3u 3JMTTS Ta ONHCATH CIOCTEPEKYBaHi 11epiojin
Hanisposnany. IloBynoBaHo opuriHaibHY MOZENb NS OHMCY Ticpepisy GopMyBaHHS
HaJIBXKKHX sIEP Y peakilisX 3JIUTTS BaKKMUX i0HIB 3 sapamu-mimensmu 2®Pb ta 2“Bi, sxa
JO3BOJIHIIA 3HAYHO YTOYHHUTH YABJICHHA 11010 MexaHi?nMiB YTBOPEHHA HAABAXKKHX eJIEMEHTIB.
Viepuie J0CALUKEHO Ta [1apaMeTPH30BaHO 3&ICKHICTh SJICPHO-A/IcpHOT B3aemonii Bix
0a30BUX XapaKTEPUCTHK CTPYKTYPH A1ep, 30KpeMa, Bifl iX Aedopmallii, B3aeMHOT opieHTarli1
Ta BHECKIB OO0O/OHKOBHX NONPABOK. 3amponoHOBAHO OPHIIHAJILHY MOJCAB Ajs ONHCY
BHCOKO30yKEHHX KOTCKTHBHHX CTaHIB, a caMe, TIraHTChbKUX MYJIbTHNONBHHX i130BEKTOPHUX
pe3oHaHciB y chepuyHuX Ta AedopMOBaHMX ATOMHHX sJpax, AKa NO3BOJIHIA Y3TOMKEHO
onucaTy Ta IlepeidauMTH XapaKTepHUCTHKM OO0 €MHHMX 1 MOBCPXHCBMX MOA 30y/UKeHHS
riraHTCHKHX PE30HAHCIB.

3anponoHoBaHO OpHUIiHaIBHY IlapaMeTpU3alilo MaTpHLI pO3CIAHHIA, fAKa J03BOJNKIA
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OINMCATH Ta NepedauyuTH KYTOBI PO3MOALTH PO3CISHHS JIETKUX S/IEP A/IPaMHU, 11O MICTATH AK
mdpakuiiui, Tak i pedpakuiitni epexkru pisnux Tunis. Ha ocHOBI S-MaTpruHOIo maxoay, B
SIKOMY 3anpoTiOHOBAHO MeTof 0e3mMo/enbHOro BHOOpPY sAlepHUX (a3 po3CiIHHS Y BUIIIsII
PO3BHIEHHA 3a NOBHUM Habopom (yHKUIH, Biiepiie nepe0adeHo i HOTiM eKCIEPUMEHTAIBHO
MIATBEP/KCHO ICHYBaHHSA edeKTiB AfaepHol paitayru y audbepeHmiansHuX nepepizax peakiiit
nepesapsiku (*He.*H). 3anpononosano KOpeKTHHiI METO PO3BHHEHHS aMIUIITY, I SePHOTO
PO3CiAHHA :Ha OMDKHIO 1 JaTbHIO CKJIAJOBI, SKMH J03BONAE HaNiliHO BH3HAYHTH THITH
inTepdepeHIiHHMX nNpolieciB B pi3HOMAHITHUX AACPHUX peakuisx. Pospobaeno miaxim, y
AaKkoMy Oyll0 J0CHi/PKeHO RIIMB ypaxyBaHHs nofrocis Pejpke na pedpaxuiiini edexrn, wio,
30KpeMa. JO3BOJMIIO MOSCHHTH HAsBHICTH JBOX paitly’)KHUX MakCHMyMiB V nepepizax
[PYIKHOIO PO3CIAHNS (-4acTHHOK i siaep 'O pizHuMu aapamu.

Ha ocHogi Teopii Oaratopa3oBoro [upakiifHOro po3cifsHHA PO3BMHYTO MAXIA A0
aHaJli3y mepepisiB i 10BHOTO HAOOPY CMIHOBUX CMOCTEPEIKYBAHUX TPYIKHOTO Ta HEMPYKHOTO
PO3CisiHHS TIPOTOHIB i KRA3iNPYKHOT peaxuii (p,n) Ha sijipax B obylacTi NPOMIKHAX CHEPTIid.
3HaiiIeno HOBI BUPa3u UIA aMIUTITY AU NPYKHOTO pA-pO3CIAHHA 3 OJIHOYACHUM YPaxyBaHHIM
JABOHYKJIOHHUX Kopensiliii Ta HeeWKOHAJBHUX TMONPABOK., a4 TAKOX YHOPAIAKYBaHHS
HETICPECTABHUX CIIIHOBUX OIEPaTOPiB BIMOBIAHO A0 MOCHIAOBHOCTI aKTIB B3a€MOMIT MiX
B3acMOirouMMHu Hykjionamu. Jlns omucy ta nepepbayenHs XapakTepUCTHK TIPYKHOIO Ta
HETIPY/KHOI'O PO3CISIHHA 3apA/UKEHMX YaCTHHOK i JIETKMX sAaep MoOyIoBaHA o-KiIacTepHa
MOJIC/Ib 3 JIMCHEPCIClo, Y AKiH BpaXOBYHTHCS KOJNUBAHHS TaKUX KJIACTEPiB BiTHOCHO iX
HaHOIILII  IMOBIPHUX HOJIOKEHB, [0 JO3BOJIWIO OTpUMaTH 0a3oBy iHpoOpMaliio npo
CTPYKTYPY B32€MO/LIIOUMX #ACP Ta MEXAHI3MH AACPHOT B3aEMO/1il.

Yoepwe metoa iHTerpajJsHUX piBHAHE PajieeBa 3 ypaxyBaHHAM CITIHOBOT Ta 130CTIiHOROT
3471€KHOCTEH B3aEMOIT MisK HYKJIOHAMH y3araibHEHO JUI OIMCY CHCTEM, SIKi CK/Ia/IaloThes 3
TpbOX HykioHIB. CdopMysiboBaHi Ta po3p'A3aHi iHTerpajbHi piBHsHHSA TNy Dajeesa-
AKyOOBCBKOIO 1115l CUCTEMH YOTHPBOX HYKIIOHIR. Po3pobiieHo HOBHIA 11IXij1 Uit BU3HAYECHHSA
CNEKTPHYHUX MYIBTHIONBHUX MONAPU3OBHOCTEH JIErKUX sAep, W0 IPYHTYETBCA Ha
BMKOPHCTAHHI MaTpHLL Nepexoay B iMmyascHOMY mpoctopi. [ToGymoBana HeneprypGaTHBHa
TEOpis NOJSAPU3ALLIHHOT B3aEMOAIT B TPUUACTHHKOBIH cHcTeMi. VYmepiue po3paxoBaHO
CNIEKTPUYHY KBaJPYNOJIBHY | OKTYNOJBHY MOJSPU30BHOCTI JieTpOHAa Ta JIMIOJIBHI
NOJIAPU30BHOCTI S/1Cp TPUTOHA | A -TiNEPTPUTOHA.

3anponoHOBaHO OpPHIiHATBHI MeTOAM OOYHCIEHHA CHOCTEPEXHHUX XapaKTepHUCTHK
NpAMUX, TIepe/IPiBHOBAKHUX | PIBHOBLKHUX MPOIECIB B AAPHUX Peakilisx 3 HYKIOHaMH,
HEHTPOHAMM Ta Y-KBAHTAMM TIPK HEPEJIATHBICTCHKHMX €HEprisix 30y pKeHHS. Yreplue 3aKoH
30€peKCHHA  KYTOBOIO  MOMEHTY OyJ0  BpaxoBaHO TIpH  CTATUCTHYHOMY  ONHCI
NEepPEAPIBHOBAMHMUX MPOIECIB, MO0 J03BONWIC B CAMHOMY MiAX0jAi OOYMCIMTH KyTOBHIA
PO3IOALUI MPOLYKTIB IIPEKOMIAYH/ | KOMITAYH A/ICPHUX peakIliif, a TAKO)K BU3HAUHTH CTyNeH]
aHi3oTponii BHIBOTY NEPEAPiBHOBAXHKUX YAaCTHHOK. Yrepiie po3pobiieHa Ta 3acTOCOBaHa
CaMOy3ro/KeHa Teopis nepeApiBHOBAKHOT Ta piBHOBAXHOT eMicil YaCTHHOK i y-KBaHTIB Oe3
HEOOXIIHOCTI BBE/ICHHS MapamMeTpa BHECKY NEpeipiBHOBAXKHMX YACTHHOK, @ TAKOX HOBHIM
X1 10/10 ONMHCY KacKaaHol eMicii YaCTHHOK 3 TOC/iI0BHHM BpaxyBaHHAM X BUILOTY Ha
nepepiBHOBAXHMX CTafifX. 3ampoMOHOBAHO HOBHIl AHANITMYHMI METOA BpaxXyBaHHA
KOPEALIA BHILOTY YAaCTMHOK 3 PIBHOBOKHUX CTaHIB y Pi3Hi KaHauM peaxiiiii 3 JOBUILHUMYU
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AMOBIPHOCTAMH TIOTJIMHAHHA T4 BIEpLIC 00YHC/IeHi KYyTOBI pO3MOMiNM HENPYKHOT B3aEMOIiT
HEHTPOHIB 3 A/paMU Yy NpUCYTHOCTI mpsAMHUX npoueciB. OTpHMaHO HOBI MaTeMaTH4HO
O0IpyHTOBaHI aHANTITHYHI BHPasH Y3rOIDKEHOTO OIKCY TMponeciB y-posmaxy sijep i
(boronorauHaHHs, Ki, 30KpeMa, J03BOJINIIN IPOAHATI3YBATH IIPOLIECH JUCHIIALIT B 30y DKEHHX
ANpax Ta BU3HAYUTH XapaKTEPUCTHKY IX BUCOKO30YIIKEHUX CTaHIB.

BukonaHo ekcriepMMeHTaNbHI JOCTI/DKEHHS, B SKMX Oyj10 BUMIpAHO AdQepeHLiaNbHi
Tepepi3zu NPYKHOTO 1 HENPYXKHOTO PO3CISAHHS Ta peakKii nepeaay npH B3aeMo il JeTKHUX sjep.
JloBeneHo, WO OCHOBHMMHM MEXaHi3MaMH Tiepediry Mpy)XKHOTO i HEMPY)KHOTO PO3CiSHHS Ta
peakuiii nepesay npu B3ACMOZil JNETKUX siep € NOTEHUiadbHE PO3CISHHA Ta lepeiaya
KJ1aCTepiB.

B nanomy umkni poGit npu npoBeieHHi JOCHIIKeHb BCi 3aNpONOHOBaHI Mojeli Oyiu
3aCTOCOBaHi Ul nependavyeHHs abo TMOPIBHAHHA OTPHUMAHMX pE3YJbTATIB 3 HAIBHUMHU
CKCIIEPUMEHTATLHUMH JaHuMU. Pe3yabTaTi, OTpHMaHi B JaHOMY LMK pOOIT, Y3roKYIOTECS
3 ICHYIOUMMM EKCHEPHMEHTAIBHUMU [JAaHMMH, a nepebayeHi XapakTepUMCTHKH Saep Ta
[POLECIB  SIACPHOI  B3aEMOJIT  OTpUMAalM  eKCIEPUMEHTaNbHE MiATBEp/KEeHHS. Bci
eKCTIEpUMEHTANIBHI AaHi, SKi Oy/u iHilifoBaHi JaHUMK JOCHiUKeHHAMH, a00 OTpUMaHi B X0/
HUX, BHECEHI B MiXKHapoaHy 6a3y saepunx aannx EXFOR (MATATE).

Jlanuit umkn pobit npencrapiserses nosTopHo. [Ipotsirom nepioxy 3 2017 mo 2019 p., mo
TIPOMIIIOR TIiCJIA TIONEPEHLOro noaauHs podotu y 2018 p., aBTopamu po6otH 6yI10:

® pO3poDJIEHO MOZEIB JUIS OTIHCY MACOBO-EHEPreTHUHHX PO3NOALIIB yIaMKIB Moainy
BUCOKO3OymKeHUX saep 3 A<220. 3HalileHO 3aJ€XHOCTI IIAPHHH MACOBHX
BMXO/IB YJIAaMKIB IOALTY Ta LUMPHHHM TOIIIY sACp Bii TeMmneparypu abo enepril
30y IKeHHs;

® 3apPONOHOBAHO HOBY aHTHCHMETPH30BaHY HopMy S-MaTpUlli JUTd OIHCY Nepepisip
TNPY:KHOTO PO3CiAHHA HYKITOHIB AIpaMH, KA J{03BOJMNA A00pe OMUCaTH nepepizu
TIPY>KHOTO 1 HEINpPYKHOTO PO3CIAHHA 0-4acTHHOK sAapamu '2C i Mg mns Hu3kw
eHepriii;

® Ha OCHOBI BUKOHAHHMX CKCIECPUMEHTATLHHX Ta TEOPETHUYHHX JOCHiKeHE
NPOZIEMOHCTPOBAHO 3HAYHHI BIUIMB i30TOMIYHHUX Ta i300apuunux edekTiB npu
B3aEMOJIIi JIErKUX szep 3i cTablIbBHUMH Ta pafiOaKTHBHHUMH SIpaMH 3 aTOMHHMH
macamu 3+18 npu eneprisx 1+100 MeB/uyxion;

®  3aNPONOHOBAHO i 3aCTOCOBAHO HOBHIT AHATITUUHMI METO] OGUHUCIEHHS JUITOTBHHX
(GOTOHHUX (PYHKIIN eNeKTPHYHHX Ta MArHITHHX NEPEXOJIiB VIS ONUCY MepepisiB
($OTONOrIHHAHHSA T YCEPEAHEHHX CIIOCTEPEHKHNX XAPAKTEPUCTHK Y-pO3NA/Y;

® po3pobieHO MOJene OOYHMCICHHS PO3MOAINY KYTOBHX MOMEHTIB MEPBHHHHX
dparMenTiB GOTONOALNY BRKKHX aTOMHHMX SAEp Ta CEPEHIX 3HAUeHb KyTOBMX
MOMEHTIB, B paMKaX AKOI ONMHCaHO KYTOBI MOMEHTH Ta 1X pO3MOALIH 3 i30MepHHX
Bi/IHOLICHB BUXOIB pparmMenTis doronominy saep 23U, Z"Np i 2°Pu



ranbMiBHMMH y-KBaHTaMHi. EKCnepUMeHTasbHi 3HaueHHs i30MEPHMX BiAHOLIEHD
OTpUMaHi y Bi/Iili faepHol cnekTpockonii IHCTUTYTY snepHux pocnimkens HAH
YKpaiHu miicis ONpOMiHEHHS TrallbMIBHHMHM Y-KBaHTAMM TakMX MilleHed Ha
MikpoTponi M-30 InctutyTy enexkrpoHHoi ¢isuka HAH Ykpainu (M. Ykropon);
® Ha OCHOBI Jpyroro bopHiBCEKOr0 HabNHKEHHS OTPHUMAHO AHANITHYHI BHPA3H s
aMILIITYJl PO3CISHHA 1 NONSpU3AUIMHUX XapaKTepUCTHK NPY>KHOTO PO3CIsHHS
: IIPOTOHIB  4paMH  Ta  TNpPOBEACHO IX  MOPIBHAHHA 3  HasgsBHHMM
EKCIIEPUMEHTAIbBHUMHU JaHUMU IIpH eHeprisx 200+800 MeB;
® OTPMMAHO AHAIITUYHE PO3B'SA3aHHA IHTerpajbHOrO piBHAHHA JlinMana-llIBiHrepa
ANs JIBOYACTHHKOBOI KYJIOHIBCHKOI MaTpuIli Mepexody MpH Bi'€MHMX €HEprisx,
3HaHHA AKO1 HEOOXimHe NS OMUCY MalOYaCTMHKOBHUX aTOMHMX | AIE€PHHX CHCTEM,
a TaKoXX HOBI aHaNiTH4YHI BHUpa3H A8 TPHBHUMIPHOI KYTOHIBCKOT MaTpHLIi Mepexomy
NpPH EHEprifgx, LU0 BiAMOBIAAKOTH LIIMM Ta HaMiBLUIMM 3HAaYE€HHAM KYTOHiBCBKOTO
napamerpa 3omepdenpaa.
3a nei mepiof [0 NPOBIIHHUX HAYKOBHX MIXKHAPOAHMX T4 BITYUM3HAHHMX BUAAHBL Oyno

HampaBleHo Ta omybmikoBaHo 25 poOiT, aBropu pobGOTH NpUHHAAM ydacTe y 2-X
MIKHAPOAHKMX KOH(MEPEHLIAX Ta 3aXMIINeH0 | KaHAWAATCHKY 1 | JOKTOPChKY AMcepTaLlii.

3. y6uikauii Ta WHTYBaHHA pe3y/1bTaTiB po0OTH

OcHOBHiI pe3ynsTaTH poGOTH KONEKTHBY 3 8-MH NpeTeHIeHTiB onybiikopani y 21-#
MoHorpadii, 470 cTarTaX y NpOBiAHMX pedepoBaHMX HayKOBMX BHAHHAX, 252 Te3ax
BITUM3HAHMX | MiKHApOAHMX KoHdepeHUidl Ta mpenpuHTaX. 3rigHo 06asu AaHux Scopus
3arajpHa KiJbKiCTh MOCH/IaHb Ha IyOJikalii aBropis, NpeACTaBIeHUX B pobOTi, CTAHOBHTH
5226, h-ingexc (3a po6ororo) nopiuioe 34; 3rigHo 6asu nanux Google Scholar 3aransHa
KiNbKiCTh MocHnaHb cknagae 5963, h-inaexc (3a pobororo) gopisHioe 38; 3rifHo 6a3u JaHMX
Web of Science 3aranpHa KiIbKiCT mocwiaHb cTaHoBUTh 4740, h-inaekc (3a pobotoro)
JopiBHIOE 36. 3a JAHOK TEMATHKOK 3aXMIIEHO 18 HOKTOpChbKMX Ta 40 KaH/IMIaTCBKHMX
aucepTalliif. Pe3ynsraTi IaHOIO LMKITY pobit ysiimim g0 6a3 aaepHUX JlaHUX MATATE 1
LIMPOKO BUKOPUCTOBYIOTHCS B CBITI TIPH aHANi3i PiI3HOMAHITHHX SAEPHAX peaKuii.
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