BIJIN'YK
opiuiiiHoro onoHenta Ha auceprauiiiny pobory Pesu Biraiis Iroposuua
"B Bakanciii Ha eHepreTHYHI XapaKTePHCTHKH €JNEeKTPOHIB i MO3UTPO-
HIB Y HenepexiIHuX Merajax Ta 3apsizKeHux Kjacrepax”, rojaHy Ha 3/10-
OyTTs HAYKOBOIO CTYNEHs KaHuaara (pI3uKo-MaTeMaTHYHMX HAyK 3a cretialib-
wictio 01.04.07 — ¢iszuka TBep0ro Tina

Teopis nuasnenns Mpenxens 11 TBEpAUX Tl nepeadayae crpudkononidte 30i1b-
IUCHHS KOHLEHTpaull BakaHciii v nmoTpiifHii Toull, a TaKoXK 3MEHILEHHS eHeprii yTBo-
PeHHS BaKaHCIi 31 3pocTanHsM IXHbOI KOHLIeHTpallil. PIBHOBakHA KOHLEHTpALLS BaKaHCii
Y TEPMOAHHAMILI PO3PAXOBYETHCS MPH HASBHOCTI eHepril yTBOpeHHS BaKaHCil, BeJAU4HHA
SIKOT MOJKe OyTH OTpUMAHA 3 AaHUX MO3MTPOHHOT aHIMISLIHHOT CIEKTPOCKOMIT.

Hueno 3aloBHEHHX 1 HE3anoBHEHUX KiacTepHHux oplitaied BH3HAYAETHCS YHCIIOM
aromis y kuacrepi. HaliGinbury crabiibHICTh MAOTh KJIACTEPH i3 MOBHICTIO 3aMOBHEHHUMH
CNCKTPOHHHMH O0DOIOHKAMH (YMC/Ia aTOMIB Y HUX BUUNOBIAAIOTH TAK 3BAHUM «MAariuHum
yucaam»). Y 3anoBHeHUX chepHuHUX 000JI0HKAX KIAcTepPIB 3 MariyHuM YHCIOM aTOMIB,
BEPXHi 3aIOBHEH] CJICKTPOHHI CHEPreTHYHI PIBHI € MakCHMalbHO BUpoKeHnmu. Hass-
HICTb Y KiacTepi HaBiTh O/IHI€T BAKAHCIT, SIK OKA3aHO B JAMCEPTALT, MOXKE NPHBECTH 10
3MIHM MArT4HHUX HHCe] aTOMIB.

3azunauerie /1a€ MiACTaBy CTBEP/UKYBATH, O HAYKOBI MPOOIEMH, SKI PO3IIISIAAIOThH-
Cfl, € aKTYANBHUMM | MAIOTh MPAKTHYHY WIHHICTS.

Metoto aucepratiiinoi poboTH € TeopeTH4He AOCHIKEeHHs BIUIMBY BaKaHCIH HA
CHEPreTHYHI XapakTepHCTHKN NMO3UTPOHIB Y 3D-MeTanax ta MetaneBHux Kiacrepax.

CcdopmynboBani i po3s’sizani B Auceprallii 3a1a4i CrnpsaMoBati Ha YTOUHEHHS | poO3-
BHHEHHS 'reopiﬁ, KT CTOCYHOTHCS BILUIMBY BaKaHCIil HA KIHETUKY Ta eHEPreTHYHI Xapakre-
PHUCTHKH MO3UTPOHIB Y 3D-MeTanax, a Takok Ha eHepreTHUHI XapaKTepUCTUKH MeTalleBHX
kiaacrtepip. Pobora jucepranTta nop’s3aHa 3 TeMaTHKOIO HAYKOBHUX poOiT, 1110 BHKOHYBa-
AHCH Y 3anopizhbKoMy HalllOHAIBHOMY TeXHIYHOMY yHiBepceuTeTi (,,Po3MipHi ejekTponHi
e)eKTH B MeTaleBUX HAHOCTPYKTypax i HaHozedexkrax merany”, . TeopetuuHe Ta ekcrie-
PUMEHTATIBHE JIOCIIBKEHHS CICKTPOHHHX e(DeKTIB B MIKPO- Ta HAHOCTPYKTYPHHX MaTepi-
anax” Ta MojenoBanns npUCTPOIB, CTPYKTYP 1 MaTepialiB MIKpo- Ta HAHOENEKTPOHI-
KHu).

Jluceprailisi cKI1a1aeThes i3 YOTUPLOX PO3/LIIB I BHCHOBKIB.
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Iepumii po3aisn npHCBAYEHO OrISAYy METOAIB TO3UTPOHHOT aHITNAWIIHOT CreKT-
pocKonii, Ta IXHLOMY 3aCTOCYBAHHIO 1St OTpUManHs iHhopMauii npo aedekTHuil cTan Ta
CICKTPOHHY I'YCTHHY METAleBHX CHCTEM, @ TAKOK PO MOBEAIHKY MO3MTPOHIB Y MeTalax 3
PI3HAM 3HAKOM pobOTH BHXOAY. Mac-crnekTpoMeTpuaHl Ta KAJTOPUMETPHUHI METOAN J0C-
NDKEHHS BUILHUX KJIACTEPiB, ONMUCAHI B HHOMY, J103BOJSIIOTE OTPUMATH BHYEPIHY 1H(DO-
PMALLIO PO SHEPreTHYHI XapaKTePUCTHKH KiacTepis Ta iX ioHiB. OcobauBy yBary rmpmii-
JeHO MeTojly (DYHKIIOHANY IYCTHHHM Ta HOro 3acToCyBaHHIO JUIS PO3paxyHKy mnpodiiis
eIeKTPOHHOT TYCTHHM, eHeprii aucoliauii, Koresii, moTeHuiany ioHi3alii, cropiiHeHocTi
10 CNEKTPOHA, EMHOCTI Ta eHepril YTBOPEHHS MOHOBAKAHCIT HEMTPAILHUX Ta 3apsIKeHHX
kiaactepiB. Po3nin 3akinuyerses GopmysioBanusM npoOieMm Ta 3ajav, Ha po3B's3atbis
SIKMX CpsiIMOBaHa auceprailiiitna podora.

JIpyruii po3aiJ NpHCBAYSHO JIOCHIKEHHIO KIHETHKH JToKalizalil y BakaHcil iHKek-
TOBAHOTO Y MeTall MO3UTPOHA 13 BpaxyBaHHSIM ocoOnuBocTel ioro poscitoBanns B obac-
T1 BakaHcli. BUkoHano po3paxyHok HMOBIPHOCTI JIoKasli3auii Mo3uTpoHiB Y MOHOBAaKaHCI-
ax Al, Cu ta Zn ax gyukuii Temneparypu. Bakaiouu, 1o eHepris nosuTpoHa BUTpava-
€Tbes Ha 30YUKEHHS eNeKTPOHHO-AIPKOBUX Nap, oTpuMana (Gopmyna WBHAKOCTI J0Kai-
3auil NO3UTPOHA Y BakaHcil MeTany sk GyHKuis itoro eHeprii. Jlis TepManizoBaHux nosu-
TPOHIB 00UMCIICHA TEMIIEPATYPHA 3aJIeIKHICTh IWBUAKOCTI JIOKasi3aLli.

PosrnsnyTo tikaBuil pexuM po3CisiHHS MO3HTPOHIB 3BOPOTHOT emicil (y metaiax 3
BII'EMHOI0 po0OTOI0 BHXOJLY) HA MPUIOBEPXHEBHX BaKaHCISX, SKi 3aps/UKeH] IHIIMME, J10-
Kami30BaHHMM, MO3MTpoHAMH. BpaxoByrouu, 1110 modnu3y moBepxHi MeTaly KOHIeHTpa-
15t BaKaHCiil 1i/IBUIIEHA, TPUITOBEPXHEBI BaKaHCIi,3aps/KeH] MO3HTPOHAMH ,CTBOPIOIOTEH
JIBOMIPHUE ~ noterianbuuii Oap'ep”, sikuil yactkoBo 010Kye 1 BinOMBae BiabHI HU3LKOE-
HEPreTHUHI MO3UTPOHK Hazaa B 00'eM, Jie BOHUM 1 aHIrinoTh, Po3paxyHKu 103BOISIOTH
MOSCHUTH OCOOJIMBICTE B €HEPreTHYHOMY PO3IMOAII MO3MTPOHIB 3BOPOTHOI eMicil, sika
CIIOCTEPITacThCs B eKCIIEPUMEHTAX.

Y Tperbomy po3aiai NpOnoHyeThLEsE METO, Y SIKOMY KOMOIHYIOTBCS CaMOy3rojiuKe-
HI PO3paxyHKH MOHOBakaHcil'y merani 0e3 ypaxyBaHHs 30BHILIHBLOI MOBEPXHI Ta po3pa-
XYHKH B MOJIeJII CTablIbHOTO Kele 118 MeTany 3 OAHOPIAHUM 00°€MOM Ta MI0CKOIO NoBe-
PXHEI0, ale 3HHKCHOIO I'YCTHHOIO aTOMIB, 3YMOBJICHOIO ICHYBAHHAM BaKaHCIl 3 BiJAHOC-

HOIO KOHLEHTPALICIO ¢,. BUKOPHCTOBYIOUM ¢, SIK ManUii napamerp, yci eHepreTuiHi xapa-
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KTEPUCTHKHM MeTany poskiaiaiorbes y QyHKuioHanbHuil psja. YineHn poskiany 3 Hylibo-
BHMH CTYNEHAMM ¢, BIIHOCATLCS 10 Oe3nedekTHoro Merany, a Ui po3paxyHKy JTiHIHHUX
3a ¢, WIEHIB MOTPIOHI TUILKK XapaKTepucTHKH Oe3nedexTHoro meray.

[IporionyeThes TakokK NMOCAIOBHA MPOLeAypa 3HAXOKEHHS MoTeHiany ioHizawil
BEJIMKOI0 METAIEBOro Kiactepa 3 paaiycoM Ry, SKHil cknagactses 3 N aToMiB Ta MiCTHTS
N, Bakamciii. Y nabnukenni e(heKTHBHOrO cepeloBHILNA /Ul €Heprii OCHOBHOIO cramy
€JEKTPOHIB 100y /I0BaHa Teopis 30ypeHb 3a Manumu napamerpamu R./Ry, ta LJ/R, (R, ta
L, — cepestns BIACTAHL MIZK BAKAHCISIMU Ta JIOBKHHA PO3CIIOBAHHS €/IEKTPOHIB HA BAKAHCIT,
BiAMOBIAHO). OTpuMaHi aHANITHYHI 3aI€KHOCTI MOKYTh OYTH KOPHCHI NPH NPOBEIEHHI
aHanizy pesynbTatis QOTOIOHI3ANIHUX eKCNepHMEHTIB Ta sl BU3HAYEHHS PO3MIPHOT 3a-
JIeKHOCTI KOHIEHTPALliT BAKaHCiH, B TOMY YHCIi, MOOIH3Y TeMIepaTypH TLIaBIliHHs.,

B uerBepromy posaii auceprauii J0CaiKeHO KBAHTOBI PO3MIpHI eeKkTH y Masinx
cepuuHMX KJacTepax MeTajliB 3 BakaHciero y ueHTpi. [ToHy eneprito metanesoi cdepu, 3
BAKAHCIEIO Y LICHTPI, NPECTABIACHO Y BUIUISA (QyHKILIOHAIY eNeKTPOHHOT rycTHHH. Y pe-
3yALTATI CAMOY3rOUKCHHX PO3PAXYHKIB OyiiM oTpUMaHi MOBHI eHepril, eJeKTPOHHI po3-
MOALAN, NOTeHLianbHi npodini Ta 3HAYCHHS eHepril eJIeKTPOHHUX CTAHIB IS HeHTpasb-
HUX, TO3UTHBHO Ta HEraTHBHO 3aps/KEHUX cyulabHuX Kaactepis Rby, Ky, Nay, Liy, Mgy,
Aly, (N <270) ta knactepis, 1O MICTATH MOHOBaKaHCIIO y UEHTPI.

Ha ocrosi orpumannx xapakTepucTuk Oynu nposeseHi npsiMi oGUHCIeHHs Ta 110-
OynoBani po3MipHi 3a1€KHOCTI [IOTEHLIaTy 10HI3allil, CIOPIHEHOCTI JI0 ENeKTPOHY, elleK-
TPUYHOI €MHOCTI, eHeprii Koresii, eHeprii Aucouiauii a Takox eHeprii yrBopeHHs BakaHcii
3a mexanismamu HloTki ta «suayBannsy nyxupisi. Pesynbrari obunciens a1 Kiactepis
Rby, Ky, Nay, Liy, Mgy i Aly (N <270) nopiBHsiHi 3 aCHMITOTHKAMM | pe3yibraTaMu Juis
Oe3nedeKTHUX KihacTepis.

3akinuyeThes podoTa 3araabHUMH BUCHOBKAMM.

OcnosHi pesyabTatid podoTH ory01iKoBaHO B JIeB STH CTaTTaX Y (paxoBUX BiTUH3-
HSIHMX Ta 3aKOPAOHHHX BHAAHHAX Ta anpodoBaHO HA MIAKHAPOIHUX HAYKOBHX KOH(epeH-
HigX y 3anopizxoki.

ABTopedepat 1MoBHICTIO BiZj0Opakae 3micT auceprartii.

Jlo naiibinbi BaXuIMBUX pe3yJibTaTIB AMCEPTALLiifHOT pOOOTH MOJKHA BiJIHECTH:

[. ¥V mojaeni ctadinbHOTO JKene Breplie 0Aep/KaHo BUpas [UIs 3a1eKHOCTI IBHIKOC
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Ti loKanizaiii no3uTpoHa y BakaHcii Bij Horo eHeprii Ta teMnepaTypu MeTany.

(=]

Briepie nano intepnperaiito 3cyBy eHEpreTHIHOr0 po3noiiy no3uTpoHiB 3B0-

POTHOT eMicii, 10 CNOCTEePIracThes B eKCIEPHMEHTAX.

3. Bnepiue po3paxoBano KBaHTOBO- PO3MIipHI 3a€/KHOCTI NOTEHany oHi3aLii,
EHEPril CHOPIHEHOCT] 3 @IEKTPOHOM, €AEKTPHUYHOT EMHOCTI, eHepriii koresii Ta
AMCOUiaLii A1 3apsKeHnX MajluX KilacTepis i3 MOHOBaKaHciclo Ta 6e3 Hel.

Jo auceprauiiinoi podoTH clig 3pOdHUTH HACTYITHI 3ayBaKeHHS:

I. B poboti po3paxosano wBMAKICTH JOKami3alii MO3HTPOHA Y BakaHcii meTany.

basxano 6y:1o 6 chopmynoBari, Xoua 6 SKICHO, yMOBM JOKani3ailii no3suTpoHa y

BakaHcii metany. Jlns 1boro mosxna 6yno 6 BUKOpUCTATH BijjoMi B Teopii HeBo-

PSIKOBAHMX CHCTEM KpUTEpIT IoKanisaiii esekTponix crais. OnHak B podori

LBOTO He 3p00JIeHO | HABITH BIICYTHI TIOCHIIAHHS HA BiUMTOBI/IHI poGOTH.

I

B poboti He A0CHiHKeHO 3alekKHICT WBHAKOCTI JJoKai3alii Mo3uTpoHa y Baka-

HCIT BiJ KOHIIeHTpallli BakaHciii y merai.

3. B poboti He 00rpyHTOBAHO KOPEKTHICTh MOJACTIOBAHHS KJIacTepy Y BHIsiL
chepu, a He, HaNPUKIA, IKOCaeAPY MPH PO3PAXYHKY HOr0 XapakTepHCTHK.

4. Ha 119 cropinui qucepranii y Kinui Tpetsoro 3uusy adsauy ¢pasa «binbin Toro,
TaKe “BHIUIECKYBAHHA™ 3a/@KHTh BiJl 3HAKY HAUTMILKOBOTO 3apsijly KiacTepa
(. 1). ¥V 3B743KY 3 MM, » MICTUTh HeJlIHCHE MOCHIAHHSL.

5. Tlocunanns na nesiki pUCyHKH (30Kpema pucyHOK 1.13) 3ycTpivaioTbes ¥ TeKCTi
JIMLLE TICHS CAMMX PHCYHKIB.

6. Ha darathox pucyHkax ciMeiicTBa XapakTepHCTHK MPEACTABICHb B KOJIbOPI, 1110
YCKJIAHIOE KOMIIOBaHHS MaTtepiaiy.
7. ¥ TeKCTI NpuCYTHI pycH3MK (3a/1a4a BUPIIIYEThCS 3aMiCTh O3B SA3y€ThCs, piBHA
«T» samicTs nopiBHioe «T»).
Oznak 3a3HaueHl 3ayBakeHHs HE BIIMBAIOTH HA 3arajibHy BUCOKY OLIHKY AucepTa-
uiiiHoi poboTH, 10CTOBIPHICTL Ti pe3yabTaTiB Ta 0GrPYHTOBAHICTH BHCHOBKIB.
Hoctosipuicts pesynbraris podoTn i 06rpyHTOBAHICTE BUCHOBKIB 3a6e3meuyioThes
BUKOPHCTAHHAM (DI3HYHO NMPO30PHX MOJENEeH, NOPIBHAHHAM PO3PAXYHKIB 3 Pe3yIbTaTaMH
OlIBLI TOYHHX METOJIIB JUISl AHATIOTIMHMX BHIIAAKIB, @ TAKOK 3 Pe3yIbTaTaMi excriepume-

HTAJLHUX JIOCTIIKeHb.



Podota € 3aBepieHUM HAYKOBHM JIOCIIJIPKEHHSIM.

Pesynbrat poboTH € 3HAYHUM BHECKOM Y PO3BHTOK TeOpPil HU3bKOPO3IMIPHUX Me-
TalleBUX CHCTEM | MOKYTh OyTH BUKOpHCTaH1 1 po3poOKH (Pi3nUHUX OCHOB HOBITHIX Te-
XHOJIOTii.

Buxoasun 3 BuleHaBeCHOrO BBaKaAl0, 1O jauceprauiiina podora Pesn Bitauis
[roposuua “Bmiine Bakanciii Ha eHepPreTHYHI XapaKTePHCTHKH €JEeKTPOHIB i M03HT-
POHIB Y HenmepexiIHUX MeTajlax Ta 3apsyuKeHHX Kjactepax” [M0BHICTIO BIANOBIjac
BciM BuMoOram «[Topsiiky npucy/uKeHHs HAyKOBHX CTYIIEHIB», 3aTBEPKEHOr0 MOCTaHO-
Boto KabGinery Minictpis Ykpaiun Bin 24.07.2013 Ne 567, aki BUCYBarOTLCS /10 KaHAWAAT-
CBKMX JIMCepTalliif, a jT aBTOp 3aciiyroBy€ MPHCY/DKEHHS HAYKOBOTO CTYINEHS KaHjujara

(izuKo-maTemMaTHUHMX HayK 3a creniaibhicTio 01.04.07 — ¢izuka TBepaoro Tija.

Crapumii HayKoBHit CIIBpOOITHHK

[HCTUTYTY BHCOKMX TEXHOIOTI

KHIBCBKOro HaLIOHANBHOIO YHIBEPCHTETY

im. Tapaca IlleBuenka, -

JIOKTOP (Di3UKO-MaTeMaTHHHHX HAYK, podecop ﬂ) reeyge~— C. I Peneusknit
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