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Biaryx

0(inifHOro ONOHEeHTa Ha JOKTOPChKY aucepramito Jlamko FOmii AHaTomiiBHH
"bararoknactepHa Teopis JIETKHX aTOMHHX sijiep", IPEICTaBlIeHy Ha 3100y TTs
HAYKOBOI'O CTYIIEHs NOKTOpa (Pi3UKO-MaTEMAaTHIHHX HAYK
3a crenianbHicTio 01.04.02 - TeopeTryna di3uka

Hucepraniiina po6ora Jlamko IOmii AHaToONiiBHM NpHCBAYEHA AaKTyalbHik
npobremMi cydacHoi spepHoi i3uku — moOymoBi GaraTokiacTepHOi Teopii JNerkux
aTOMHHX siiep. JloOpe BioMO, II0 Ha JaHWH 9ac HEMAaE €JUHOI Teopil IS OMHCY
SIIEPHOI MaTepii, He3BaXKAIOYH Ha iCHYBaHHs LLIOro psaay Mozeneil. Apke i Moeni
AAI0Th MOXIIMBICTh OMNKMCATU JHIIE OOMEXEHYy HHU3KYy SK CTPYKTYPHHX, TaK i
JMHAMIYHMX BJACTUBOCTEH aTOMHHMX sjaep. ABTOp jaucepTaLiitHOl poboTu
3aIllpOIIOHyBaJla HOBUH MiAXiJ] y MOOYIOBI TaKkoi Teopii.

Y poboTi npoBeleHHH PO3B’S30K MLIOrO psAy BaXJIMBUX IIpoOIEM, sKi
3HaXOISThCS Ha MeXI MIKPOCKOMIYHOI Teopii sapa Ta Teopili pO3CisHHS
0araTo4acTMHKOBHX KBaHTOBHX CHCTEM, L0 BUHUKAIOTh MPH JOCHTiKEeHHI B3a€MOil
Jerkux sijaep. Ha OCHOBI MIKPOCKOIIYHOTO MiJXOAy IPOBENEHO HOCHiHKEHHS
3B’3aHUX CTaHIB JIETKMX HEWTPOHHO-HAJIMIIKOBUX sifiep, OaraTOKaHAIbHUX CTaHiB
IX HENEPEpPBHOTO CHEKTPY, a TaKoX [epepi3iB sAEpHUX peakiidl, sKi
CYNIPOBOJDKYIOTECS 30y/DKEHHSIM YU IepeOynoBoo siiep. BimomocTi npo BenuyuHH
LUX Tepepi3iB  HEOoOXifHIi TpPH TMpPOBENEHHI €KCIIEPUMEHTIB 3 HEWTPOHHO-
HAJUTUIIKOBUMH SIIPAMH.

Hucepraniiina pobGota BuUKIageHa Ha 354 cropiHKax, iIOCTpoBaHa 82
pUCYyHKaMH, 25 TaONMISIMH Ta CKIAQJa€ThCs i3 BCTYIy, TPhOX DPO3JiNIB BIACHUX
pe3ynbTaTiB, BUCHOBKIB Ta CIIMCKY LIUTOBAHOI JliTepaTypH 3 183 HaliMeHyBaHb.

Y Berymi  0OroBOprO€TBCS  aKTyallbHICTH TeMH JAWCEpTaliifiHOi poGoTH,
chopmynboBaHa MeTa i 3ajadi, METOAM MOCITi/KEHHS, 3B'S30K 3 HAYKOBHMH
NporpaMamu 1 TeMaMM, HayKoBa HOBH3HA 1 IPaKTHYHA IIHHICTH OTPUMAHHUX
pesynbTaris, ocobucTHi BHECOK 37100yBaya, anpobailis pe3yibTaTiB JUCEpTaIlii.

Ilepmuii  posgin 1ucepraniiiHoi poGOTH NpPHCBAYEHUH (HOPMYIFOBAHHIO
OCHOBHUX IOJIOKEHb JUCKPETHOIO 300pa)keHHS JI03BOJIEHUX CTaHiB, HA OCHOBI SKOTO
B/IA€TBCS TOYHO BpaxyBaTH BIUIMB NpuHuuIy [laymi Ha nocmimkyBani B pamkax
METOy PE30HYIOYHMX IPYI MPOLECH 31TKHEHHS JIETKMX aTOMHHX sjep. Baxinsoro
OCOOJIMBICTIO IBOTO IiJXOQy € BHKOPHMCTaHHS mpocTopy Poka-Baprmanna, mo
Aorniomarae OTPUMATH MPOCTHH ONUC JUHAMIYHHUX SIBHIL, SIKi CYIPOBOIKYIOThH
MPOLECH 3ITKHEHHs. JIeTanbHO aHalli3yeThCsl BIUIMB MpHHIMITY Ilayni Ha JuHAMIKY
KJIaCTeP-KJIACTEPHOI B3a€MOJii B OJJHOKAHAIBHUX OiHAPHMX KJIACTEPHHMX CHCTEMAX,
TaKHX SIK 4He+4He, 16O+16O, YCa+*Ca i ‘He+n.

Y migpospini 1.1 BHKIafeHO 3arajibHUM ONMMC MIKPOCKOIIYHOI KIIACTEpPHOI
MOJIeNli, SIKA 3aCTOCOBYETBCS ISl ONKCY sifiepHHMX cucTeM. CIiZyloum MeTomy
PE30HYIOYMX TPYIM, PO3MNISJAIOThCS AAEPHI CUCTEMH, IO CKJIAJAIOTHCA 3 BOX YU
TPHOX KJIACTepiB. XBHJIbOBA (YHKI[sI Takoi CUCTEMH OYAyeTbCS Yy BHIISAL
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AHTHCUMETPU30BaHOIO JOOYTKY BHYTPIIIHIX XBHJIBOBUX (YHKIIM KiIacTepiB i
XBUJILOBOI (YHKII] iX BigHOCHOTO pyxy. BHyTpimmHi XBuibOBi (YHKIII KiacTepis
¢ikcoBaHi, a XBWIBOBY (YHKI[IO BiJHOCHOIO pyXy KJIacTepiB 3HaXOIiTh B
pe3ynbTaTi po3B'SI3Ky iHTErpo-au(epeHIiaIbHOrO PiBHIHHS.

Iiaposain 1.2 mpucBsYeHW BU3HAYEHHIO TBIpHOI QYHKII, IO TeHEpye
TIOBHUH 6asuc no3BoneHux npunnmnom [ayi 6a3ucHuX QYHKIIN y KOOpAMHATHOMY
nmpoctopi Ta ix o0pasiB y mpoctopi @oka-baprmana. TsipHOw (QyHKILi€w €
nerepminanT Creltepa, CKiaieHHH 3 HyKIOHHUX OpOiTaei.

Y migposaiii 1.3 006roBOpIOIOTECS 3araibHi IMOJOXEHHS, IO CTOCYIOThHCS
3aJIEKHOCTI ()a30BUX 3CYBIB BiJl €Hepril i, 30KpeMa, Ti, IO MOB'S3aHi 3 y3arajlbHEHOK
TeopeMoro JleBiHCOHa. Y3aranpHeHa TeopeMa JIeBIHCOHA 3BEPTAETHCA HE JIMIIE 0
3B'13aHMX CTaHiB, aje i 10 3a0opoHeHHX MpHHUUIOM Ilaymi. Y CyKymHOCTI BOHH i
BH3HAYAIOTh aMIUIITyAy 3MiHHU (a3u.

IIpeamerom miapo3ainy 1.4 € BB npunimny [layni Ha CTPyKTypy Marpuili
orneparopa KiHeTu4Hoi eHeprii. [Tokas3aHo, 0 BUKIIOUEHHS 3a00pOHEHHX CTaHIB IIe
He pO3B'A3ye€ 3a/a4y HOBHICTIO, OCKUIBKH MaTpHI KiHETHYHOI €HEprii BiHOCHOIO
pyXy KjacTepiB MICTUTh BJIAacHi 3Ha4eHHs /, oleparopa aHTHCUMETPHU3ALl
JI03BOJIEHUX CTAHIB 3 YUCJIOM OCHHJISTOPHHUX KBAHTIB V i 3 i€l IPUYMHU HE TOTOXKHA
MaTpMLi KiHETUYHOI eHeprii BiNBHOrO pyxy kiactepiB. IIpoaeMoHCTpOBaHO, IO
3aBJISIKH YCYHEHHIO 3a00poHeHux npuHnunoM [layni crauis (4,=0) BuacuHi ¢yHKIii
oriepaTopa KIHETHYHOi eHepril B 06JacTi BiJHOCHO MajlMX 3HA4Y€Hb €Heprii moioHi
BIIACHUM (PYHKI[ISIM YaCTHHKH B TOJi 3 TBEPAHMM KOPOM, Paiiyc i iHTEHCHBHICTH
SIKOTO TIPOMOPIIIKHI KINBKOCTI 3a00pOHEHUX CTaHiB. BIUIMB BJIaCHMX 3HAYEHb
4acTKOBO 3a00poHeHHX (4,<1) cTaHIiB Ta Ha/JMO3BOJIEHKX cTaHiB (4,>1) Ha omeparop
KIHETUYHOI eHeprii BiIHOCHOTO pyxXy KJIacTepiB MPUBOMUTH O MOSBH e(PEKTHBHOIO
HOTEHI1aly aHTHCUMETpH3allil MiXk KJIaCTEpaMH.

Y migposgini 1.5 pguckpeTrHe 300pakeHHS METOLY PE3OHYIOUUX TPyl
BUKOPUCTOBYETHCS ISl aHaNi3y BiJHOCHO TMPOCTHX OJHOKAHAIBHUX CHCTEM, IO
CKIIAJIAIOThCSL 3 JIBOX TOTOKHMX MariuHux sjaep, Takux sk ‘He + ‘He, '°O+ '°0,
“Ca+%Ca.

Iiapo3ain 1.6 npucBsueHU PO3rIIsAy PO3CIAHHSA HERTPOHA Ha anb(a-dyacTHHII
I[0 € HAWITPOCTIIINM MPHUKIAJIOM €()DEKTUBHOTO IPUTATAHHS, 0OYMOBJIEHOTO BILIUBOM
npuHnuny Ilayni Ha KiHETHYHY €HEprilo BiJHOCHOTrO pyxy suep. Jis wiei cucTemu
(asa poscisHHA He MoXe OyTH BiATBOpEHA 3a JOMOMOIOK ONTHYHOIO MOTEHIaNy,
o cumymoe a0 npunnumy [laymi. PospaxoBana ¢asa npyXHOro po3cisHHS
HEHTPOHA Ha 0-4aCTHHLI y cTanax 3 L"=0" Ta L™=1". HynsoBHil Op6iTadbHIIi MOMEHT
BI/INOBIJa€ MEHIIIUM 32 OJMHHIIO BIACHUM 3HAYEHHSM, TOJ K BIACHI 3HAYEHHS, 1110
NEepeBUIIYIOTh OJMHUINO, BIANOBiNAIOTE MoMeHTy L=1. SIk crmigye i3 moBemiHKH
¢Ga3u, edexkTuBHa B3aEMOAiA, IO CIOPUYMHAETHCS OOMIHHMM  KiHETHYHHM
MOTEHIIAJIOM, € TIPUTArajbHOW y cTaHax 3 L=1. Ilpore iHTEHCUBHICTh I[OTO
NPUTATAaHHS, BAKJIMKAaHOTrO e()eKTaMu aHTHCHMETPH3AIlil, 1110 3'BISIOTHCS BHKJIIOYHO
3 KIHETMYHOI eHeprii, HeJOCTATHBO BHCOKA, OO 3a0e3MeYMTH iCHYBaHHS
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CKCICPUMEHTANILHO CIIOCTEPEXYBAHOTO PE3OHAHCY L™=1" B HemepepBHOMY CIEKTpi
saapa *He.

Y miaposaini 1.7 yBara 3ocepe/pkeHa Ha aHalli3i (a30BUX MOPTPETIB OiHAPHHX
KJIacTepHUX cucteM. Y 3o00paxeHHi ®oka-baprmaHHa He3aJle)XHUMH 3MiHHHEMH
XBUJIbOBOI (YHKIIl CTarOTh i KOOPAHMHATH HYKIOHIB, i iMIyIbCH, a (YHKIis
pO3MOAUTy TYCTUHM MMOBIpHOCTI BH3HavyeHa B (azoBomy mpocTopi. Tomy Ie
300paKeHHsl BIIKpMBa€ HOBi TEPCHEKTUBH Ui  aHamidy OQYHKIIH po3nominry
OlHapHMX KIACTEPHUX CUCTEM, KOXKHOMY CTaHy TaKOi CHCTEMH, CITiBCTABIISIOUH
cyKyHchn, GbazoBux Tpaekrtopiit ("dazoBuii nopreT") 1 THM CaMMM ITi/IKPECITIOI0YN
PI3HHMILIO MK KIaCHYHOKW i KBaHTOBOIO TEOpi€i0. XBHJILOBA (I)yHKum OiHapHOI
KJIACTEPHOI CHCTEMH B I[bOMY 300paKeHHi Ja€ WMOBIpHICTh peajizaliii KOXHOI 3
TpaekTopii @aszoBoro moprtpery. JlocmimpkeHo Ga3oBi MOPTPETH 3B'I3aHMX Ta
pe30HaHCHUX cTaHiB sjaep » Li Ta "*Be, KONH KOXHE 3 LHUX SEP PO3IISAETHCS B
paMKax MiKpOCKOMIYHOI JIBOKJIACTEPHOI MOJIEI.

Y apyromy pospini gucepranii aHami3yeTbcs BIUIMB NpHHOMMY Ilaymi Ha
BIJIHOCHUH PyX JIETKHX siZEP B MPOIEC] X 3ITKHEHHS IS 6aFaTOKaHaHBHHX 6iHapHI/IX
KJIACTEPHUX CHCTEM 3 HAIMIIKOM HEWTPOHIB, TaKUX SK *He + He SHe + He
"Be + 2n ""Be + n, BcranosneHo, mo B OararokaHabHUX 3ITKHEHHSX KJIAcTEpiB 3
HAJIMIIKOM HEWTPOHIB BH3HAUYAJIbHY pOJIb BiAirpalOTh BJIACHI 3HAYEHHS MATPHII
TyCTUHM OIHapHOI KJIacTepHol cUCTeMH. JlaHO OIHKY TIIepepi3iB HEMPYKHOIO
PO3CisIHHS, KOJIM BPAaXOBYEThCS 30Y/DKEHHS B3AEMOJIIOYMX ITiJICHCTEM, a4 TAKOX
e(exTUBHMX Iepepi3iB peakiiii mnepeOymoBH sinep y 3iTKHeHHi. Po3pobieno
aJlfOPUTM pO3B'A3KYy OaraToKaHaJbHUX 3afa4 3 PI3HOTO THILY KnaCTepmauiﬁ
Posrnsanaerscst criBicHyBaHHS Pi3HUX KJIACTEPHHX KOHQirypaiiii B 51)1pi Be ta y
TETPAaHEWTpOHi.  JIOCHI/DKYyeThCS ~ MOXIIMBICTH ~ BCTAHOBIEHHS  3B'S3Ky  MiX
pe3ynbTaTaMd MIKPOCKOMIYHOI MOIENi Ta TapaMeTpaMd OPTOTOHAJI3yH4oro
NOTEHLaNly, SKUWA YacTO BHKOPHUCTOBYIOTH y MAaKpPOCKOIYHMX MOMENSX s
MOJIETIOBaHH NpuHIMITY [layi.

HMigpo3ain 2.1 MicTuTh pe3yiabTaTH 3iTKHEHHS ABOX SOEP He Ha OCHOBI
MIKPOCKOIMIYHOIO MiJXo4y — aireOpaiuyHoi Bepcii MeTOLy pPe3OHYHYHMX IpyH, B
paMKax sSKOIoO TOYHO BpaxOBYe€ThCcs TNpUHIMN Ilaymi 1 KiHeMaTHWKa CHUCTEMH, a
JMHaMiKa MOJENIOEThCS HAOJMKEHHSM HYJBOBOIO pajiyca SJIEPHHX CHIL
Kinemarnyna iH(poOpMallis OTPUMYETHCS 3 siipa HOPMYBAHHS, CKOHCTPYMOBAHOTO 3
OJIHOYAaCTUHKOBUX oOpOiTayield, sKi € sapaMu lHTel"paJ'IBHOFO NEPETBOPEHHS
baprmanna. flnpo HopmyBaHHS Bu3HaueHO B InpocTopi Poka-baprmanna i
PO3KIIaJIeHO 1o 6a3ucy (yHKIi rapMOHIYHOTO OCIHIISATOPA.

Y  miaposgimi 2.2 po3rnsmaeThCs  CHIBICHYBaHHS  JBOX  KIACTEPHHUX
xoHOirypariit ''Be+n ta '*Be+’n B sapi '“Be. OGroBoprorOThCs fepeBa SIKo6i pisHHIX
OlHapHUX KJIAaCTepHHX KOH(]Iryparii sjaepHOi CUCTEMH, a TAKOX 3B'SI30K XBHJILOBOI
Qynkuii Momeni 0007M0HOK 1 (yHKHIA pi3HMX KiIacTepHMX KOHDIrypamii 3
MiHIMaJbHUM YHCJIOM KBaHTIB.

EdekTuBHe mnpuTAraHHs HeiiTpoHa i ' 'Be, mopomxyBaHe MOIH(DiKOBAHAM
OIepaToOpoM KiHETMYHOI eHeprii, CTBOpPIOE 3B's3aHMii cTaH '“Be 3 eHeprieio E=-6.3
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MeB Hmxye mopory posBaer “Be na ''Be i HEUTPOH. Lle 1o3BOMsIE MPUITYCTUTH, 11O
3B's3aHMil cTaH sapa Be 3060B'S3aHHM CBOIM [OXOIKEHHSM BIUTBY OOMIHHHX
edekTiB Ha onepaTop KiHETHYHOI eHeprii BiHOCHOro pyXy HeiiTpoHa i ' Be. Omxe,
BpaxyBaHHsl IOTEHLIAJIBHOI €Heprii B3aeMoii KiIacTepiB (BpaxOBYIOYH SK MPSIMY,
TaK 1 OOMIHHY B3a€MOJi0) MOBUHHO JEMO OCIA0UTH e()EKTHBHE MPHUTArAHHS, THM
CaMHM 3MEHIIYIOYH €HEepriio 3B'A3Ky '“Be 3a aGCONIOTHOK BEINYMHOK | HAGIU3UTH
11 3Ha4YEHHs JI0 €KCIEPUMEHTAIIBHO CITOCTEPEKYBAHOTO.

Iiapo3ain 2.3 npucBsYeHHit o3Iy TETPAHENTPOHA K KOMIIAyH/I-CUCTEMH,
fie cHiBiCHYIOTh 3B's3aHi KiacTepHi koHdirypamii “n+n ta ’n+’n. IlokasaHo, o
TETPAHEUTPOH HE MOXE ICHYBaTH y BUIJISI/II PE30HAHCY, SIKIIO B3STH 0 yBard JIHIIE
KJIacTepHy KoHgirypamio “n+°n. BojgHodac, BHSBIEHO, LIO TETPAHEUTPOH MOXKe
ICHyBaTH ¥ BUIUISI/II KOMIIAYHI-CUCTEMH, € CHlBlCHyIOTI) KJIaCTele KOHGIryparmii
n+n i “nt+’n. Brums npuHmmny llayni Ha KiHEeTHYHY €HEprilo BiHOCHOTO PyXy
HEWTPOHHUX KJIACTEPIB NPUBOAMTH [0 iX IPHUTATAaHHS. |HTEHCHBHICTH TaKOIO
NPUTATAHHS JOCTaTHs, 100 3a0e3MeYuTH iCHYBaHHS PE30HAHCY Malioi eHeprii y
TETPAHEHUTPOHI 3a YMOBH, MO OCIWJIATOPHA JOBXHHA JOCTaTHHO BEJIHKA.
30UIbIIEHHS] OCHMIISATOPHOI [TOBXHHHA TPUBOIAWTH JO IIPUIHIYEHHS KJacTep-
KJIaCTEPHOro moTeHuiamy. Tomy pe3yiabTaTH He 3ajexaTh Bif BHOOPY HYKJIOH-
YKJIOHHOTO TIOTEHLIiaTy.

Y miaposaiai 2.4 y pamMkax MiKpOCKOMIYHOI JBOKJIACTEPHOI MOJIENI MPOBEIEHO
aHani3 BIuMBY npuHiumy Ilaymi Ha KiHeTH4HY eHeprito BigHOCHOTO pyXy spa “He i
0-4aCTHHKH. JleTanbHO IOCII/PKEHO BIIACHI 3HAYEHHs i BiacHi (GyHKIIl omepaTopa
aHTHCHMCTpHBaIIII [TobynoBano 3abopoHeHi mpuHIUIOM Ilayni craHu cucTeMu
He+o. B stBHOMY BHI/IAA] i 0OroBOPEHO X CTPYKTYpY.

Ilo6ynoBaHo moTeHmian epeKTUBHOI B3aemozii *He-a, MOpPOIKYBaHOI 3aBIsKH
BIUIUBY YaCTKOBO 3a00pOHEHMX 1 HAJJI03BOJICHMX CTaHIB Ha KIHETHYHY EHEpTiio
BIIHOCHOTO pyXy KiacTepiB. Iloka3aHo, IO YacTKOBO 3a0OpPOHEHi CTaHH
CIPUYMHSIOTH €)EeKTUBHE BiIIITOBXYBaHHS KJIaCTepiB B TOW 4Yac K HaJJI03BOJICHI
CTaHI/I IeHePYIOTh e€(eKTUBHE NMPUTSATaHHS KiacTepiB. PO3risHyTO pO3CisHHS sapa
°He Ha o-yacTWHIi B CTaHax IOJATHOI NapHOCTI Ta HYJHOBOTO OpPOITATIBLHOTO
MOMEHTY KommayH-szpa ' Be. Lle came Toif BUIAI0K, KOJIX e(eKTUBHE TIPUTSTaHHS,
IO TMPOJYKY€ETLCS BOMA T'JIKAMHU HA/JIO3BOJICHUX CTaHIiB, € HAWOIIBII BHPAKEHUM.
[HTeHCUBHICTh 1Ii€i B3a€MOil BHUSBISAETHCA [OCTATHHOIO, WI00 3a0e3neyuTH
dhopmyBanHs Ginsimoporosoro cTany siapa ' 'Be B okoui mopory '"Be — ®He+o Hagith
3a BiZICyTHOCTI HyKJIOH-HYKJIOHHOI B3aEMOJIi1 MiX HYKJIOHAMH Pi3HMX KIIaCTEPiB.

Tperiii po3gin nucepranii NpHCBsYEHO aHamizy poii npuHuuny Ilayni Ha
CTPYKTYpPY CTaHiB JUCKPETHOI'O Ta HEMEPEPBHOIO CIIEKTPIiB TPHKIIACTEPHIAX CHOTEM.
PO3FH$IHyT0 Taki sipa, 1o MaKTh TPUKJIACTEpHY CTPYKTYpy: “H=t + n + n, °C = 3a,
Li=a +t +n.

Y miaposgini 3.1 3anpomoHOBaHO HOBMUH  miAXim 40  mpolOiemu
GaraTokaHaIbHOTO CeKTpy cucteM “X = “X + n + n (A<6) Ha OCHOBI JIACKPETHOTO
NpPEJICTaBIEHH] TOBHOrO ©a3ucy JO3BOJIEHHX CTaHIiB 0araTo4acTHHKOBOTO
FapMOHIYHOIO OCLMISATOPA, SIKi CHCTeMaTW30BaHi 3a pomomoror imgekcis SU(3)
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cuMeTpii 1 BHM3HadeHi B mpoctopi Poka-baprmanna. 3amporoHOBaHMM MiAXik
J03BOJII€E KOPEKTHHHM ONUC TPUKIACTEPHUX CHCTEM SK B OOJacTi Malux
MDKKIIQCTEPHUX BijcTaHed, jge mnpuHOun Ilaymi o0co6GiaMBO BaXJMBHi, Tak i B
aCMMIITOTHYHIHI 0051acTi, Jie yTBOPIOIOTHCS €JIEMEHTH MAaTPHIli PO3CisIHHSI.

3anponoHOBaHO i peali3oBaHO OJHOKaHAJIbHE HAOIMKEHHS, B paMKaxX SKOTO
€/IMHOI0 XADAKTEPHUCTHKOIO HENepepBHOro crekTpy sapa H € dasa poscisHHs
HeliTpoHa Ha mincucteMi ‘H, IO 3HAXOMMTBCS B HAWHIKYOMY MOJKITHBOMY
EeHepreTHYHOMY CTaHi.

Higpo3ain 3.2 npucesueHo AoCipKeHHIO poti npuHnumy [layni y cTpykTypi
XBHJIbOBOI (YHKINI SOEpPHUX CHCTEM, IO CKIANAIOThCS 3 TPHhOX IJEHTHYHHUX S-
knacrepiB. ['onoBHa yBara npuaisuiack OOMIHHMM e(deKTaM, IO MiICTAThCS B
TPHKJIACTEPHOMY  sJIpl HOPMYBaHHS, TOOTO BpaxyBaHHIO BIIACHMX 3HAYeHb
J03BOJICHUX NpuHLUIOM [laymi craHis.

VY migpo3aiii 3.3 nocnimkerno poss npuHIUny [layii y hopMyBaHHI XBUIBOBOT
(QyHKLIi HENEepepBHOTO CHEKTPY CUCTEMH 0-tt+n, sKa € MPHUKIAIOM TPHUKIACTEPHOL
CUCTEMH, 10 CKJIAa€ThCs 3 PI3HUX KiacTepiB. [ 0J0BHY yBary 0yIio 30cepeakeHo Ha
BUBYEHHI OOMIHHUX €(eKTiB, sIKi MICTAThCS y TPHUKIACTEPHOMY SIIPi HOPMYBaHHS,
TOOTO Ha BpaxyBaHHI BJIaCHUX 3HA4Y€Hb J03BOJIEHUX MpuHIMIOM [Tayii craHiB.

Hinpo3nin 3.4 m[pUCBAYEHO JOCHTI/DKEHHIO TPY)XHOTO Ta HEMPYXHOTO
pO3CisiHHS aib(a-4YaCTUHKH Ha SApi He. Binomo, mo me sigpo cinabko 3B's3aHe,
OCKINIBKU eHepris #oro ocHoBHOro crany 0.973 MeB. MoxHa odikyBatu, IO 1€
AJpO MOXKE 3MIHIOBATH CBill po3Mip i ¢hopMy MpH B3a€MOZil 3 iHIIUM siApoM abo,
iHaKIe KaXKyuu, MOXKe MoJspu3yBaThch. TyT JOCIiIKeHO BILUIMB monsipusarii “He
Ha mapameTrpu o+ "He po3scissHHSA. OCKUTBKH TOJsSpH3allis OUTbII BHUpaXeHa MpH
BIJIHOCHO MaJIUX €HEprisix, aBTop oboMexuaach obactio enepriii 0 <E < 10 MeB.

BaxxnuBo BiA3HAYUTH, IO TEOPETHYHUN Marepiajl BHKJIAJECHUH Yy TPEThOMY
po3anl AucepTaiii, Moxe OyTH BHKOPHCTAHMH TIpH pO3B’S3aHHI KpaoBHX
€K30TUYHMX 33J1a4 TPUYACTUHKOBHUX CUCTEM B aTOMHIH Ta MOJEKYJIApHIK (i3uiii.

Y BHCHOBKax HaBeJleHI OCHOBHI HayKOBi pe3ylbTaTH, 1[0 OTPUMAaHi B MPOLEC]
BUKOHAHHsA JucepTaiiiiHoi poOotu. BHWCHOBKM BiAMOBIIAIOTH 3aBHAHHIM, SKi
IIOCTaBJICHI Il BUPILIEHHS OCHOBHOI METH JUCEPTAILil.

3arajiom, JUcCepTallisi HamuMcaHa J00pe, 3a BHHATKOM JESIKHX MOMEHTIB, fKi
NOTpeOyIOThH JOJaTKOBUX IMOSICHEHb.

1. ABrop paucepTauii BCTaHOBWJIA, L0 €(EKTHBHHN IOTEHIIAJI KlacTep-
KJIACTEPHOI B3a€MOJIl, KM I'eHepyeThCcs OMEepaTopoM aHTHUCHUMETpU3allii
Ta OIEpaTOPOM KiHETHYHOI €Heprii, MPUBONUTH B JESKHX BHITAJIKaX MO
OpUTATYBaHHs  KiacTepiB. UM crmocrepiraerbcsi Taka OCOOJIMBICTB
e(EeKTUBHOTO TOTEHI[ia)ly B MOJENl OPTOrOHAJIBHMX YMOB, B SIKOMY Jiis
npuHnuny Ilayni BpaxoByeTbesi 3a JOTIOMOTOIO MPOEKIIHHOTO OrepaTopa
abo cenapabenpbHOro MOTEHIliaTy?

2. Ha cropinui 84 nucepramii aBTOp BHKOPHCTOBYE TEPMiH «IIOTEHIIia
HYJIBOBOIO pajlycy nii» [Js TOTeHIliany, SKHH He € Yy 3arajbHo
BHU3HAYEHOMY CEHCI MOTEHIiaJIoM HYJIhOBOTO PajiyCy Mdil, OCKIIbKH TaKHi
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NOTEHLIaNl He 3aiydae aenbra-QyHkio [lipaka mis #oro KOOpAIWHATHOI
¢opmu. Ckopime ue#d TNOTeHIIaT MOXHA Ha3BaTH cenapadelbHIM
MIOTEHII1aJIOM.

3. B npyromy Ta TpeTboMy po3AliaxX AMCEPTallii aBTOp pO3IIISIAE KIacTepHi
CUCTEMH, [0 CKJIay SKUX BXOAWTH NUHEHTPOHHWU Kiactep. BomHouac,
ICHyBaHHSI JIMHEHTpPOHA He MiJTBEPIDKEHO €KCIIepUMEHTaIbHO. Hackinbku
BUIIPAaBJaHUM € TPHUIIYHIEeHHS TPO  MOXIHUBICTH  (QOopMyBaHHS
JVHEUTPOHHUX KIIaCTepiB BCEPEIUHI aTOMHUX sifep?

Marepianu nucepraiii omyOiikoBaHO B 22 HaYKOBHX CTATTIX Yy pedepoBaHMX
MPOBIIHUX HAYKOBUX BHUJAHHSX, 4 CTAaTTAX y Marepiajiax KoHpepeniiit Ta 11 Te3ax
KOH(pEepeHLIH.

ABTopedepar y noBHii Mipi BigoOpaxae 3MIiCT AucepTaniiiHoi poOOoTH.

Jucepralisi BAKOHaHa Ha BUCOKOMY HayKOBOMY PiBHi, MiCTUTh Baromi HayKoBO
OOIpyHTOBaHi pe3ynbTaTd (PyHIaMEHTATBHOIO XapakTepy, SKi MOB’s3aHi 3 OMHUCOM
BIUIMBY npuHIMIy [layni Ha CTpYKTypy HOUCKpPETHOrO i HENEepepBHOrO CIEKTPY
KOMIIAyHJI — CHCTEM, IO yTBOPIOIOTHCS Ha IMPOMDKHIM CTajii 31TKHEHHS JIerKUX
aTOMHUX s1iep 3 HaJJIMIIKOM HEUTPOHIB.

TakuM 4YMHOM, MOXHa BIIEBHEHO CTBEp/DKYBaTH, IO OUcepTailiiiHa pobora
Jlamiko IOnii AmnatoniiBHu "baratokimactepHa Teopis JIeTKHX aTOMHHX sijep”
3a710BoJIbHsAE€ yciM BUMoraM MOH VYkpaiHu moao AOKTOPCHKHX AMcepTamii, a ii
aBTOp, OE3yMOBHO, 3aCllyrOBy€ Ha NPUCYJDKEHHS i HayKOBOTO CTYIEHs IOKTOpa
(i3uKo-MaTeMaTHYHHMX Hayk 3a cremiansaicTio 01.04.02 — Teopernyna (di3uka.

[IpoBiiHUI HAyKOBHH CITIBPOOITHHK

IncTuTyTy enekrponHoi ¢izuku HAH Vkpainu,
TOKTOp (i3UKO-MaTeMaTHYHHX HaYK,
CTapIIMii HAyKOBUM CIIBPOOITHUK
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Y4YEeHUH cekpeTap [HCTUTYTY engkT
HAH Vxkpaiau, kaaauaaT XiMiagux
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