BIATYK

o¢iiiHOro onoHeHTa Ha aucepTauiiiHy poboty Pesn Birania Iroposuua
“Bnime BakaHCili HA eHePreTHYHi XapaKTePHCTHKH e€JIeKTPOHIB i
MO3HTPOHIB y HeMepexilHUX MeTajax Ta 3aps/PKeHHX KJjacrepax”,
nmojaHoi Ha 3700yTTS HAYKOBOrO CTyMeHs KaHaugara (izuko-
MaTeMaTHYHUX Hayk 3a crenianbHicTio 01.04.07 — disuka TBepaoro Tijia

Juceprauis Peeu B.1. € TeopernuyHHM JOCHIDKEHHAM €HEPreTUYHHX
XapaKTEPUCTUK MOZUTPOHIB Ta €MeKTPOHIB Yy MeTanax Ta 3aps/DKEHHMX METajleBHX
KJlacTepax, 10 MICTATh BaKaHCii.

YV Ccyd4acHHX TEXHOJOTIfX, J€ BHKOPHCTOBYIOTHCS HAHOMATepian, aTOMHi
kiacrepd, ab0 OCTpIiBLEBI IUIIBKH, iCHYE HEOOXiOHICTB MIarHOCTHKH, KOHTPOJIIO
nedexTiB Ta BHU3HAYEHHS EHEPreTHYHMX XapakTepHCTHK. Po3paxyHKH Takux
XapakTepUCTHK, MK MOTEeHlian iOHi3alil, CHOpiHEHICTh [0 eNeKTPOHA, eHepris
Koresii, eHepris mWcolialii Ta €Hepris YTBOPEHHs BakaHCIH MOXyTh OyTH
BHKOPHCTaHI Ul KOHTpPONMO JedeKTiB 1 TeMneparypd IUIaBlIeHHS Mallix
MeTaleBUX YacTHHOK. BOHM HeoOXiIHI TaKOX MPH MOJETIOBAHHI KOMITO3HLIHHAX
IHCTPYMEHTAIBHEX Marepianis, TNpH po3pobli MeTani3oBaHMX 1 KIEHOBHX
TIOKPHUTTIB TOLLO.

3a CBOEIO MPHPOJIOKO MO3UTPOHHU Yy TIHBI 10 AedexTiB B 06’ €Mi cepeqoBHILa
1 MOKYTh BUKOPHCTOBYBATHCS JUTsl BU3HAUYEHHS AK 1X THITY, TaK 1 iX KOHLEHTpALii.
KpiMm TOro, MO3UTPOHH B3aEMOIIOTH i3 MOBEPXHEIO TBEPJAOTO Tijla Pi3HUM YHHOM,
BHACJIIJIOK [BOTO CTAIOTH LIHHUM IHCTPYMEHTOM JOCII/KeHHS (Di3HKM MOBEPXHI.
[No3uTpoHHa aHiriAiiHa CHIEKTPOCKOITis, siKa 6a3yeTbes Ha BAKOPHCTAHHI My4KiB
MOHOEHEPreTHYHUX TMMO3HUTPOHIB, HAa CHOTOJAHI € OJHMM i3 KpalMX MEeTOMIiB
PO3B’sI3aHHSA L€l 3a1a4i.

[3 BHINE3a3HAYEHOr0 MOKHA pOoOOTH BHCHOBOK, [0 mpoGiemi i 3agadi, Aki
PO3TIIAAAIOTHECS B AUCEPTALlil, € BEIbMH aKTyaJlbHUMH.

BukopHcTOBYHOUH | YaCTKOBO MOAMDIKYIOYH iCHYIOYI TEOPETHYHI METOIH
JMCEPTAHT JOCHIPKYE KiHeTHKY Jlokaiisauii y BakaHCIl IHXKEKTOBaHMX Yy MeTal
MO3UTPOHIB, & TAKOXK BUBYAE €HEPreTHYHI XapaKTepUCTUKH METaleBHX KIacTepis.
3aificHeHI HMM [JOTIOBHEHHs [IO3BOJIWIIM BpaxyBaTW BIUIMB €KPaHyBaHHs
MO3UTPOHA EJIEKTPOHAaMHM NpH HOro nokanizauii Ta nepenbauynTH 3MIHY 3CYBY
OCHOBHOTO CTaHy eleKTPOHIB Yy KJacTepi, 3yMOBIIeHI HasiBHICTIO BaKaHCIl.

CTpyKTYpHO JMCepTallii CKIQJA€ThCsi 31 BCTYMHOI YaCTHHH, OJHOrO
OrJISIIOBOTO i TPHOX OPHTIHANBHUX PO3IUIB, SKI 3aKiHYYIOTHCS 3arajibHHMH
BHCHOBKAaMH. PO3rIsiHEMO OKPEMO KOXKEH 3 HHX.

[Tepiunit po3isi MICTHTH TPH YaCTHHH.

Cnoyatky NpHBEAEHO METOH MO3UTPOHHOI aHIrISLIHHOI crieKTpocKomnii Ta
IXHBOTO 73aCTOCYBAHHS Ui OTpuMaHHs iH(opMmauii npo AedeKTHHH CcTaH i
e/IeKTPOHHE OTOYEHHS METaJIeBMX CHCTeM, a TAKOX PO MOBEIIHKY MO3HUTPOHIB Y
MeTanax 3 pi3HHM 3HAKOM PoOOTH BHUXOZY.

V Jipyriii 4acTMHI PO3ALY MPOBEAEHO OIVIAJ] MAac-CHEeKTPOMETPHUYHHMX Ta
KaJJOPMMETPUYHIX METOJIB JIOCHTIUKEHHS BUIBHMX KiactepiB. OnucaHi B HbOMY




METO/IM [O03BOJISAIOTH OTPUMATH BHYEPNHY iHQOpPMALD TMpPO EHepreTH4HI
XapaKTepUCTHUKH KJIacTepiB Ta iX 10HIB.

Tpers uacTuHa npucBsueHa MeToay (yHKIIOHAMY TIyCTHHH Ta HoOro
3aCTOCYBAaHHIO [UIf PpO3paxyHKy mnpoQiniB eJleKTPOHHOI T'YCTHHH, eHeprii
Auconiauii, koresii, MoTeHUlaNy 10Hi3allil, CIOPIAHEHOCTI 4O €NeKTPOHA, EMHOCTI
Ta eHeprii yTBOPEHHS MOHOBAKaHCII HEWTpaIBHHUX Ta 3apA/DKEHHMX KJacTepis.
Po3nin 3akiHuyeTscs GopMymoBaHHAM npoOieM Ta 3aja4, Ha PO3B'A3aHHS AKHX
cIpsiMOBaHa JMceprauiiina podora.

Y OpyroMy po3aiii  JOCHIDKEHO KIHETHKY JIoKadizauii y Bakaucii
iHKEKTOBAHOTO Yy MeTan [MOo3MTpoHa. BBakaiouu, IO €eHepris [O3UTPOHA
BHUTpa4a€eThes Ha 30y UKEHHS elIeKTPOHHO-AIPKOBHX Map, OTPUMaHO (GopMyity s
ONKCY IMIBHAKOCTI NOKamizalil MO3UTPOHA y BaKaHCii MeTtalmy sk (yHKUiO #oro
eHeprii. BuUKOHaHO pO3paxyHOK WMOBIPHOCTI JIOKaji3amii MNO3HTPOHIB Y
monoBakaHcisx Al, Cu ta Zn sk ¢yskuil temneparypu. [[ns TepManizoBaHHX
MO3UTPOHIB OOuYMCIEHa TeMmnepaTypHa 3aleXHICTh IIBHAKOCTI JioKanizalil.
Briepiie po3risiHyTO AOAATKOBMM BIUIMB  3aps/DKEHHX [O3MTPOHAMM BaKaHCIH
nobnu3y MOBEpXHI HA 3BOPOTHY eMICil0 MO3MTpoHIB 3 Mertamy. Ilokazano, 1o
MPHYHHOIO 3CYBY €HEPreTHYHOro PO3MOJiNY MpPH 3BOPOTHIN eMicii MO3UTPOHIB,
BUABJIEHOTO y eKCMepuMeHTax, € Onokaza — «BiAOWUTTA»' HHU3BKOEHEPreTHYHUX
MO3UTPOHIB BakaHCiHHWM Oap'epom Hazajx y ob'eM, ge BOHM Yy MOAAIBIIOMY
aHITUTIOKOTh.

Y TpeTbOMY pO3Jiii MPONOHYETbCA METOJ, B SKOMY KOMOIHYIOTHCH
CaMOy3roKeHi po3paxyHKH XapaKTepUCTHK MeTally B IPHCYTHOCTI MOHOBaKaHCIi
Oe3 ypaxyBaHHsS 30BHIIIHBOI MOBEPXHI METAJy Ta PO3pPaxXyHKH IS ILTYYHOTO)
MeTajly 3 OAHOPIAHMHM O0’€MOM Ta [UIaCKOK MOBEPXHEI0, alie 3HHIKEHOIO
IYCTHHOKO aTOMiB, 3yMOBJIEHOK ICHYBaHHAM JlipOK-BaKaHCiH 3 BIJIHOCHOIO
KOHLEHTPALIIEIO C,.

3anponoHOBAHO TaKOXK TMOCHIJIOBHY MPOLEAypY 3HAXOKEHHS MOTEHLiamy
ioHi3alil BeinMKoro MeraneBoro knacrepa. [IlpeacraBnenuit  migxig €
MEPCNEKTHBHEM JUIS €KCIIEPHMEHTAIBHOI0 BH3HAYEHHS KOHLEHTpaLii TOYKOBHX
nedextie abo noMilIOK B Kiactepax MetaiiB. Jlns wporo nonepeaHso noTpibHO
pO3paxyBaTH JOBKHHY PO3CiIOBaHHS €NeKTPOHIB Ha BIAMOBiAHOMY Aedexti B 3D-
meTalni. 3okpema, Moxe OyTH BHpIlIeHe MUTaHHA MPO KOHLEHTPAIII0 BaKaHCIH B
KJlacTepi MpU TeMIepartypi IJIaBjieHHS.

B userBepromy posaini meroaom Kona-lllema B Mopeni crabinbHoro xeie
BUKOHaHI caMmoy3ro/keHi obuucneHHs npodimiB pajialbHUX PO3MOALIIB
eNIeKTPOHIB 1 MOTEHIiaMiB CYUIIBHUX KIAacTepiB Ta KiacTepiB 3 BakaHucieto. Lle
NO3BOJIMIO BMEpIIe BH3HAYWTH IOBHY EHEPril0 HEWTPaNbHOro i 3apsIkKeHOro
Ne(eKTHOro KiacTepa, Ha OCHOBI 4Oro NMpoBeAeHO NpsMi OOYMCIEHHS eHeprii
aucorianii, xoresii, yTBOPeHHs BaKaHCIl, CIOPiJIHEHOCTI €JIEKTPOHIB 1 MoTeHiiany
10HI3alll, a TAKOX eneKTpu4Hol emHocTi. Pesynsratn obuucnens mns Rby, Ky,
Nay, Liy, Mgy i Aly (N < 270) nopiBHSHI 3 aCHMITOTHKAMH i pe3yJibTaTaMH s
be3nedeKTHUX KJIacTepiB.

Jlo mo3uTHBHOI 0COONMBOCTI pereH30BaHOl JAUCepTaLii HAJICKUTH HIMPOKE
BUKOPHCTAHHA QUCEPTAHTOM (DI3WYHMX MOJENei, 3aBIAKH YOMY BCi PO3paxyHKH




NOBOAATECS 0 YHCIA» | MPOBOIATHCA OLIHKM BENIHYUHH edeKkTy Ui pi3HHX
MmeTtaniB. Takox Tam, Je € Taka MOJMKIMBICTb, MPOBOAHMTHCHA IIOPIBHAHHA 3
excriepumenToM. Lle Bcensie JOBipy 10 pe3ysbTATiB TEOPii.

IcToTHHX HeponikiB y odopMIleHHI aucepTalii HE NMOMIYeHo. Ase € HesKi
3ayBaKEHHS:

1) Tlo3uTpoHH, siKi  IHKEKTYIOTbCS B MeETall, 4acTKOBO aHIriIioloTh,
YaCTKOBO PENaKCyHTh 1 JOKali3ylOThCH Ha BaKaHCifAX, 4 4acTKOBO IOBTOPHO
eMITYIOTh 13 MeTany y BakyyM. CKiJIbKH SIKMX MO3HTPOHIB 3aIlisfHO Y KOXKHOMY 3
HA3BAHMX MPOLECIB BU3HAYA€ (YHKIIiS PO3NOALTY MOUTPOHIB 3a MWBHAKOCTAMH. [i
norpibHo Oyno 6 3HAWTH i3 PO3B’A3KY BIANOBIZXHONO KBAHTOBOIO KIHETHYHOTO
piBHSHHSA. JlHCePTaHT 1e NUTaHHA 00XOAUTb.

2) JlocnimKyroud €eHepreTHYHI XapakTepUCTHKH KiacTepa, [AMCEepTaHT
BB&)KAE Kiactep chepuyHOl CUMETPIi 3 NepioAHYHUM pafialbHUM PO3MOILIOM SK
aroMiB MaTtpulli, Tak | BakaHcii (ane pisHux nepioxiB). IIpu usomy BakaHcii
MOJZIEIOIOTECS  MPSAMOKYTHOIO MOTEHLIANBHOI0 SMOI0 3 pajiycoM KOMIpKH
Binrepa-3eiitua. Taka cepifo3Ha igearizallis KapTHHU BUMarae obroBopeHHs T0ro,
0 MNpUHHATA MOJeNnb BpaxoBye, a mo irHopye. LliHa Takux MOJENBHHX
TEOPETHYHUX JOCIIKEHb CHIIBHO 6 BHpOC/a, SKOH BOHH MPOBOJMIIUCH CIIIIBHO 3
eKCTIEPUMEHTOM.

3) TpanasroThcs okpeMi orpixu B oopmiieHHI aucepraunil. Hanpukian, Ha
crop. 102 y kiHui apyroro a6lawy ¢pasa «... 3MyIIye Hac aKLEHTYBaTH yBary Ha
MeXxi 3acTocyBaHHS Bupazy (61) Onblr JeTanbHO...» MICTHTH HeJiHCcHe
MOCHJIaHHS.

KpiM Toro, y mianmucax a0 PHCYHKIB BHKOPHCTOBYIOTHECS pi3HI (opmu
nogayi iHdopmauii npo pucyHKH (TO TIANMCH Ml PUCYHKaMH, TO Nepen).
Hanpuknan, puc. 1.111.3ta 1.41 1.5.

JlocToBipHicTs poboTH 3abe3neuyeTbcs THM, IO BOHA IPYHTYETHCA Ha
pesyinbratax AoOpe BiIOMHX TEOpPETMYHHX Mozenei, ski B pobori HabysaroTh
YTOYHEHb | PO3BHTKY, 8 TAKO)K HEMOTaHHM Y3TODKEHHSAM i3 eKCIIepUMEeHTaMH.

Temaruka poboTu NoB’s3aHa i3 HAYKOBMMH poboTaMH, sKI BAKOHYBAJIUCS B
3HTY: ,Po3MmipHi enexTpoHHI e¢heKTH B MeTajlleBUX HAHOCTPYKTypax |
naHonedekrax wMerany”, ,TeopeTHuHe Ta eKCIIEPHMEHTAIbHE JOCHIIKEHHS
enekTpoHHHX e(eKTiB B MIiKpO- Ta HAaHOCTPYKTYPHHX Marepianax” Ta
~MozemoBanns NPHCTPOIB, CTPYKTYP i MaTepialiB MiKpO- Ta HRHOENIEKTPOHIKH .

Pesynsratn poboru anpobosani Ha BceykpalHChKHX 1 MIKHAPOIHMX
koH(epeHiis i onybnikoBani B 9 ¢daxoBux BuAaHHAX. ABTOopedepar ajeKBaTHO
BizioOpaxae 3MICT qucepTaLii.

[Tigsoasum mimcymok, Tpeba miakpecnuTh, mo auceprantom Pesoro B. L
BHKOHAHO 3HA4YHWM oOcsar pobiT: 3pobreHo KPUTHYHMI Ornsjd  JiTepaTypH,
BUMpPABICHO  HETOYHOCTI  TNOMEpeNHiX Teopilf, HagaHO  iHTEpnperauio
eKCTIEPUMEHTATBHO BHSBIEHMX OcOOIMBOCTEH Yy EHEpreTHYHOMY pO3NOJim
MO3UTPOHIB 3BOPOTHOI eMicii. Jluceprailis € 3aKiH4eHOI0 HayKoBOIO poboTOI0, 1110
MIiCTHTH HOBI OGIPYHTOBaHi pe3y/lbTATH 3 PO3pPaXyHKy HMOBIPHOCTI Jokamizaulii
MO3WTPOHA Yy BAKaHCII0 MeTany Ta eHEepreTHYHHX XapaKTepUCTHKH MeTalleBHX



KjacTepiB, WO MicTATh BakaHcii. Lli pe3ynsTaTH Jai0Th BHECOK Y PO3BHTOK
CY4aCHHMX HAaHOTEXHOIOTiH Ta Aed)eKToCKOoMil HaHOMaTepiaiB.

Bpakato, 10 3 Orjsay Ha akTyalbHICTb, HOBH3HY 1 IPaKTHYHE 3HA4YEHHS
OTPHMAHHX pe3yibTariB, aucepraimiiiHa pobora Pepn Biranis Iroposuua «Brnnus
BAKaHCii Ha €HEePreTHKY €NeKTPOHIB Ta MMO3MWTPOHIB Y HENepexiHuX Mmeranax i
3apsa/DKeHMX  KjacTepax» TMOBHICTIO BiamoBigae BciM Bumoram «llopsaaxy
NPUCY/UKEHHS. HAYKOBHX CTYIMEHIB», 3arTBepiukeHoMmy nocrtaHoBow Kabinery
MinictpiB Ykpainu Bia 24.07.2013 Ne 567, ski BUCYBalOTh OO KaHAMJATCHKHX
aWcepTauii, a ii aBTOp 3aciyroBy€ NPHCYIKEHHA HOMY HayKOBOTO CTYNEH:
kaHauzara (izMKo-MaTeMaTHYHHX HayK 3a cremiansHicTio 01.04.07 — dizuka
TBEPIOro Tija.

Odinifinni onoHeHT

AOKTOP PI3HKO-MATEMATHYHHX HaYK,

yien-kopecnonaedT HAH Ykpaiun,

3aBiAyBay By TeopeTHYHOT Pi3HKH .

Incruryry pizukn HAH Ykpainu I1. M. Tomuyk

[Mianue pokropa ¢isuKo-MaTeMaTHYHHX HaAyK, 4ieHa-kopecnonaenra HAH
Ykpainu, 3aBixyBauya Biaaiiy rteoperuunoi ¢isuxkn Incruryry ¢pisukn HAH
Yxpainun Tomuyka I1. M. 3acBiguyio:

Buennii cexperap 1P HAH Ykpt

KaHAKuaaT Gisnko-MaTeMaTH | "(v({ -+ B.C. Manxapa
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