BIAT' YK
o¢ilifHOro ONOHEHTa MPO AUCepTaliliHy poboTy
IaasTkina Ouexcanapa OJiekcanapoBuya
“B3aeMo/1is i0Hi3yI0UOro BUNPOMIHIOBAHHS 3 KOMIIO3UTaMU Ha OCHOBI MOJIIMEPIB i
MiKpO- Ta HAHOBKJIFOYEHb ,
1oj1aHy Ha 3100yTTs HAyKOBOI'O CTyIeHs KaHauaara (pi3uko-MaTeMaTHIHUX HayK
3a crienianpaicTio 01.04.10 — i3MKa HaNiBIPOBIAHMKIB i Ji€NEKTPUKIB

Cran paaiauiﬁﬂdf Oe3leKy BHMMAarac BCE JIETAJIbHIIIONO MOHITOPUHIY
noBkia. CeHcOpH  IOHI3ylOUOro  BHIIPOMIiHIOBAaHHs, SKI  3a0e3nevyroTh
MOHITOPMHI, MarOTh BOJIOJITH BHCOKOIO HIBUIKOIIE, KOMIIaKTHICTIO, OyTH
JelIEBUMH | TEXHOJOIIYHMMH Yy BHPOOHMITBI. BuMmoraM TeXHOIOTIYHOCTI,
JEIIeBU3HN Ta MIBUAKOMII BiIMOBINAIOTH MOJICTUPOJIBHI CHUHTHIISTOPH, OJIHAK
BOHU cJ1a00 MOMIMHAIOTH PEHTTEHIBChKI Ta raMa-KBaHTH.

Jnst  edekTHBHOI peecTpallii BHCOKOSHEPreTUYHOIO  BUIIPOMIHIOBAHHS
Marepial TOBMHEH MICTHTH e€JIeMEHTH i3 BEIMKHM aTOMHUM HOMepoM Z.
HanoBHEHHsS. IOJICTUPOJILHOIO  CLHUHTUISTOpA HEOPraHidHMMM —MIKpO-  Ta
HAHOYACTHHKAMHU CYTTEBO 30ibIIy€e MONIMHAIBHY 3AaTHICTh TAKUX KOMIIO3UTIB,
36epirarouy, 3a MEBHUX YMOB, iX BHCOKY IIBHAKOJiI0. ToMmy ines HarmoBHEHH:
[OJTICTUPOJILHOTO CIMHTHJIATOpA HEOPraHiYHUMM HAaHO- YU MIKpPOYaCTHHKAMM €
IIIKaBOIO 1 aKTYaJIbHOIO.

Juceprarniiina  po6ora  T'amsitkina O.0.  “B3aemomis  10HI3yr040ro
BUIIPOMIHIOBAaHHS 3 KOMIIO3WTAMH Ha OCHOBI MoOINimMepiB 1 Mikpo- Ta
HAaHOBKJIFOUEHB” BaXXJIMBA B KOHTEKCTI HEOOXIJHOCTI MOCIHIDKEHHS CKJIaIHUX
MaTepiajliB, BIACTUBOCTI SIKUX 3aJI€XKaTh BiJ| KDUTUIHUX JIOBXUH Psfly (I3UYHUX
SIBUIL, 30KpEMa, TaKWX SK JOBXKMHA KOTEPEHTHOCTI, €KpaHyBaHHs, CEpeiHbOIro
npobiry enexTpoHiB i (GOTOHIB, TepMmaiizauii, Tom. Bona mnpucBAYeHa
BCTAHOBJIEHHIO B3a€MO3B’A3KYy JIFOMiHECLEHTHHX 1 CIEKTPabHO-KiHETHYHHUX
XapaKTepUCTUK KOMIIO3UTHMX MaTepialiB 3 OCOONHMBOCTAMM PEKOMOIHAIUHHHUX
IPOLECIB B HUX, B 3aJEXKHOCTI BiJl PO3MIpIB HAHOYACTHHOK Ta XapaKTEPHHUX
JIHIHHEX [apaMeTpiB eleKTPOH-eJEKTPOHHOTO PO3CiIOBaHHS (JIOBXHHA BUIHHOTO

npoBiry enekTpoHa) i  eNeKTpoH-(GOHOHHOI B3aeMOJii (JoBXWHA TepMaiizaiii



HOCIiB 3apsiay). ABTOpP HpPHUXOAUTH 10 BHCHOBKY, IO CIIiBBIJIHOIIEHHST MIDX
PO3MIpPOM BKpAruIeHUX B MOJICTUPOJIbHY MaTPHULIO HaHOYaCTHHKOK BaF,, SrF; Ta
LaPO,-Pr i mHOBXHMHOIO BiBHOrO MpOOIry Ta JOBXKHHOIO TepMaltizaiii

hoToeneKTpoHa € BH3HAYAIBHUM JUIS PO3YMIHHS IIPOLECY nepesadi eHeprii B

TMOJIiIMEPHOMY KOMIIO3HUTI.

[Ipo aKTyaJbHiCTH TEMaTUKU JMCEPTAIiHOTO JOCIIDKEHHST CBIAYUTE 11
3B’SI30K 3 JepKaBHUMHU HayKOBUMU nporpaMaMu “Penakcarlis
BHCOKOGHEPIETHYHOIO  EJEKTPOHHOTO  30y/UKEHHS Y  IojliMep-MiHepanbHuX
KOMIIO3WTHHX  Matepianax” (peectpauiiinuii  Homep  Ne 01130U003996¢);
“TlocnmipkeHHs ~ XapaKTEPUCTHK  IUTBKOBUX  Ta  00’€MHHX TIOJIIMEPHHUX
CHMHTWISIIIMHMX KOMIIO3UTIB, SKI MICTATh JIFOMIHECIIEHTHI HAHOYaCTUHKM
(peectpaniitnuit Homep Ne 0113U003995¢); “TeoperudHe BU3HAYCHHS AOBXKHHHU
TepManizalii y HaHokpucranax ¢ropuiis Ta docdaris Ta IX eKCIIepUMEHTaIbHI
OLIHKM Ha OCHOBI BHMBYEHHs (OTOe(eKTy y HaHOKOMIO3uTax” (peecTpaiiifHui
Homep Ne 0114U004543c) y Mexax JepaBHOI LUIBOBOL HayKOBO-TEXHIYHOI
nporpamu  “HamorexHosorii Ta HaHOMarepiaiu’ — Ta “BurpomiHioBajgbHa
penakcallis BHCOKOEHEPreTHYHUX ENEKTPOHHUX 30yDKEHb Yy HaHOPO3MIPHHUX
marepianax” (peecrpauiitnuii Homep Ne 0112U002471); “B3aeMo/lisl 10HI3yr04OI0
BUITPOMiHIOBAHHS i3 HAHOKOMIIO3UTaMM Ha OCHOBI HaHOYAaCTMHOK JIUCIEProBaHUX
y nienextpuuni matpuui” (peectpauiinui Homep Ne 01 15U003251).

ABTOPOM MPOBEIEHO KOMIUIEKC JOCTiIKEHb, AKi J03BOJIUIIN:

- 3’sCyBaTH OCOBJIMBOCTI CHHTE3Yy INOJIMEPHMX KOMMO3UTHHX CHUHTUJISITOPIB 3
BKpaIjleHMMHU HaHodyactuHkamu BaF,, SrF, ta LaPO,-Pr Ta 3anpononysaru
KOMOIHOBaHHHM METOJ OTPUMAHHS TAKUX HAHOKOMIIO3HTIB;

_  BCTAHOBUTM 3IEKHICTH IHTEHCHBHOCTI JIOMiHeCUeHNil BiJl poO3MipiB
HAHOYACTMHOK Ta KOHILIEHTpALlii HeOpraH|4HUX YaCTUHOK Y KOMIIO3UT;

- BCTAHOBMTHM, IO MeXaHi3M TMepeHeceHHs eHeprii Bil HeopraHiYHHX
HAHOYACTUHOK 70 IOJIICTMPOJIBHOI JIIOMIHECHEHTHOT MaTpHMIli 3aJIeXKUTh Bif
CIIBBIAHOIIEHHS MDK JOBXHHOK BUIBHOTO [pPOOIry Ta JOBXHHOIO

TepManizailii eJIeKTPOHIB Ta po3MipaMy HAHOYACTHHKH.



HaykoBa HOBHM3HA O/IePXKAHUX pPe3yJIbTaTIiB

V nucepraniifHili poGoTi Brepiie OTpUMaHi Ta MpoaHalli30BaHi pe3yJbTaTH
JOCITiIKEHb CIIEKTPATbHO-KIHETUIHUX BJIACTUBOCTEMN MOJTICTUPOJIBHUX
KOMITIO3UTIB 3 BKpalUleHWMH HaHodacTWHKamu BaF,, SrF, Tta LaPOs-Pr 3
BUKOPUCTaHHSAM PEHTICHIBCHKOTO BUIIPOMIHIOBaHHS.

30KkpeMa IIPUBEICHO METOJMKY CHHTe3y HaHOYacTMHOK Bak, SrF,, ska
Ga3yeThcs Ha METOJi XIMIYHOTO OCajKeHHs, Ta HaHovacTUHOK LaPO4-Pr 3a
JIOTIOMOTOK0 METOJIy TOMOIEHHOI HyKJeaiii 3 BOJHMX PO3YHMHIB BIANOBIIHUX
coneil. OTpuMani 3a IIMMH MeTOAMKaMHM HaHodacTHHKH Bak,, SrF,, LaPOy4-Pr
MaloTh po3Mip OGnusbko 20 HM. 30iNbIIEHHS PO3MIPIB [MX HAHOYACTHHOK
JIOCSITaJIOCh 3@ JIOTIOMOTOI0 TeMIIEpaTypHoro Bianany. HaHouacTHHKM moMinai y
MOJMICTHPONBHI TUIBKM 33 JIONOMOIOK METOAMKH XiMi4HOi romoreHisamii,
BUKOPUCTAHHSM OJTHOBICHOTO CTaTHYHOI'O THCKY.

3’sicoBaHO, 110 CIHIBBiAHOIIEHHS MDK  pPO3MIDOM  BKpalUIEHMX B
MOMICTUPONBHY ~MATpMIIO HaHOYacTHHKOK BaF,, SrF, Tta LaPO4-Pr i
IIPOCTOPOBHMHM [lapaMeTpaMK pO3CISHHS eJNEKTPOHiB (JIOBXKHMHOIO  BUIBHOTO
npobiry Ta JOBXMHOIO TepManizalil (OTOENEKTPOHA) € BHU3HAYAIBHUM JUIs
pO3yMiHHS NPOLIECY Tlepeiadi eHepril B MoJiMepHOMY KOMIIO3HTI.

[Toka3zaHo HasBHICTH €()DEKTMBHOIO OE3BUIIPOMIHIOBAILHOIO TEPEHECCHHS
eHepril 30ymkeHHs Bij HaHo4acThHOK BaF,, SrF, Ta LaPO,-Pr manoro posmipy
(~20 HM) 710 TOJNICTHPOJy 3a paxyHOK (oToedeKTy Ha BifMiHy BLI MiKpo- Ta
HAHOYACTHHOK BEJIMKOTO pO3Mipy, /€ JIOMiHYIOUMM € BHIPOMiHIOBaJIbHE
NiepeHeceHHs eHepril.

BusiBlIeHO 3MiHy NpPOBiZHOCTI B TOJICTHPOJIBHHUX IUTIBKOBUX 3pa3kax i3
BKparuIeHUMM HaHouacTMHKamu BaF, i SrF, Ta BUHUKHEHHS e€JIEKTPOpYLIifHOL
CUJIM B KOMOiHOBaHil CTPYKTYypi (HpOBi,ZIHI/II;'I nojimMep — HENpOBIIHUH noniMep 3
HAHOYACTHHKAMU — TPOBIAHMH  MoOJiMep) 3a YMOBM  PEHTIEHIBCHKOIO

OTPOMIHEHHSI.



HaykoBe Ta nmpaKkTH4YHe 3HAYEHHsS OTPUMAHMX pe3y/bTaTiB NoJArae y
TOMY, IO MPOBEAEHi MOCHIiJKEHHS CIIEKTPAJbHO-KIHETUYHUX Ta EJIEKTPUYHHX
BIIACTHBOCTEH JIIOMIHECLEHI[ MOJICTUPONBHUX KOMIIO3HUTIB 3 BKparjeHUMH
nanovactiukamu BaF,, SrF, Tta LaPO,-Pr mix aiero PEHTIeHIBCHKOI'O
BUIIPOMIHIOBaHHsS 3aJIE)KHO BiJl PO3MIpIB  HAaHOYAaCTHHOK  Ta ix aHami3
MOTJIUOJIIOIOTH PO3yMiHHS MEXaHi3MiB TepeHeCeHHs eHepril BiJl HAHOYACTUHOK 10
TOJTICTHPOIBHOT MaTpPHIL. 3aleXHICTh {HTEHCHBHOCTI JFOMiHECLIEHIIT BiJ] pO3MIpiB
HAHOYACTMHOK MOJIMEPHOTO KOMIIO3MTY Ja€ MOXJHMBICTH BAOOPY ONTMMAIbHUX
PO3MipiB HAHOUACTHHOK /Il OTPUMaHHS KOMIIO3UTHOIO CLUAHTHIIATOPA 3 BUCOKUM
KOe(illieHTOM CBITIIOBUXOMY. Pe3yibTaru A0CIIIKEHb MOKYTh OyTH BUKOPUCTaHI
JUIi  CTBODEHHS HAHOKOMIIO3WTIB Ha OCHOBi JIFOMIHECHEHTHMX TOJTIMEPIB,

HaAIlIOBHEHHWX HAHOYACTUHKaMMH.

JlocToBipHicTH Ta OOIPYHTOBAHICTH HAYKOBHX MOJIOKEHD, BHCHOBKIB 1|
pekoMeHaauiii, cpopMyJILOBAHKX Y AUcePTALil.

JIOCTOBIpHICT ~ OTPUMAHMX ~ pE3yNbTaTiB Ta  3pOOJIEHHMX BHCHOBKIB
3a0e3MeuyEeThCs BHUKOPHUCTAHHAM CYy4acCHUX nodpe anpoOOBaHUX
eKCIIepUMEHTANILHAX METO/IB BUMipIOBaHHS CIEKTPiB JIOMIHECIIEHIIIT, KIHETUKH 11
3aracabHs MM 4ac iMIyJb5CHOTO 30y/KEHHSI PEHTI€HIBCBKMMU KBAHTAMHU, METOJLY
MaJIOKyTOBOTO  PEHTIeHIBCHKOrO  pO3CitOBaHHs JUld  BU3HAYCHHS po3MipiB
HAHOKPUCTANiB Ta TEXHOJOIiYHUX METOMIB (METOJy XIMIYHOTO OCaJKEHHS,
FOMOreHHOI  HykKjeamii Ul CUHTe€3y  HAHOYAaCTMHOK  Ta  MCTO.Y
BHCOKOTEMIIEPATYPHOTO Bi/ally) Uil OTPUMAHHS Pi3HUX PO3MIPiB HAHOYACTUHOK;
METOJiB  BUTOTOBJIEHHs MOJICTUPONBHMX  KOMIIO3HTIB  (METOMy  XIMIYHOI
roMoreHizamii Ta 3a JOMOMOrOK OHOBICHOTO CTAaTHMYHOro THUCKY). OTpumani
TEOPETUUHi OIliHKY HEe BUKJIMKAIOTh CYyMHiBy, OCKLIBKH ITpoBenieHi po3paxyHKH
3AJIeXKHOCTI IHTEHCUBHOCTI JIOMiHECLeHIi Biji po3Mipy HaHOYACTHMHOK J00Ope

Y3IroJKYXOThCA 3 €KCIIEpUMEHTAJIbHMMHU TaHAMH.



3ayBaskenHsi 10 AHcepTauiiHoi poboTH T2 aBTOpedepary

1. YV momicTMponbHOMY HAaHOKOMIIO3MTI 3 BKpalIleHUMH HaHOYaCTHHKaMH BaF,
cmyra jirominecteHuii Ha 300 HM, xapakTepHa JUis ¢ropumy 6apito, BIACYTHS.
Haromicts mpucyTHi cmyrd Ha 350 HM Ta 420 HM, BJIACTWBI aKTHUBATOpam
nosictuposibHOi MaTpuui. UMM 3yMOBIEHi TakKi BIZIMIHHOCTI Yy CHEKTpax
JIFOMiHECIIeHII11?

2. V CclieKTpaxX BHIPOMIHIOBaHHS IJ1iBKOBUX KOMIIO3UTIB HasBHI CMYTH, IO
Bi/IMOBIAIOT BUIIPOMIHIOBAHHIO JIIOMIHECLEHTHHX JOMIIIOK IOJICTUPOINY M-
tepoenin Ta POPOP. Yu Gyso npoBe/ieHO aHali3 KOHLIEHTpAIlii WX JAOMILIOK
y pi3HMX 3pa3Kax’

3. JIns TOpOLIKOBMX 3pa3KiB HaHouacTUHOK BaF, mpu 3MEHIIEHHI PO3MIpiB
CTIOCTEpIiraeThCs 3MEHIIEHHs IHTEHCHBHOCTI JIOMiHECLEHIIT HpH 30y JUKEHHI1
PEHTTeHIBCHKUM  BUIIPOMiHIOBaHHAM. Ui  IOJICTUPONBHMX KOMIIO3UTHUX
IIIBOK TAaKO! 3aJIe)KHOCTI HE BUsBJIEHO. Y1M 11 3yMOBIIEHO?

4. 13 poGOTH He BHUTLIUBAE, YK [POBEICHO TOCI/KEHHS PO3MOIiTy HAHOYACTUHOK
no o6’eMy TMOJIMEPHUX IUIBOK, Ta YW BpPaXOBaHO 3MOYYBaHH: T IKJTa KU
KPaIIMHOIO PO3YMHY TOJIIMEPY.

5.V nmuceprarii 3ycTpiualOThCs OKpeMi CTHIICTHYHI Ta rpaMaTH4HI HETOYHOCTI
(Hampukian, Ha cT. 14 i Ha puc. 11 eHepris BusHayaeThes B KB, a nani 3a
TEeKCTOM — B KeB; y psili Micllb aBTOp IMOf1a€ Pe3ylbTaTH, AKi CIUPalOThCs Ha
JOCTi/KEHHs, ONWCaHi Ha HACTYNHMX CTopiHKax (Tak mani Tabi. 2.1
CIMpalOThCs Ha aHali3 mudpakrorpam (puc.2.1-2.3) Ta naHi CKaHYI04O01
eneKTpoHHoi Mikpockomii (puc. 2.4-2.6), ki po3MilueHi Uepes JeKiJIbKa

CTOPIHOK).

BHCHOBKH NpO BiANMOBiIHICTH AHcepTallil BCTAHOBJICHHM BUMOIam
Jucepraniiina po6ora lamstkina Onexcanapa OniekcaHApOBHYA €
3aBepIIEHHM HAYKOBHM JIO0CJTiKEHHAM, SIKe IIJATBEPKY€E BUCOKY KBaJtihikalliro

JMCepTaHTA.



BUCHOBKM JHcepTaliliHoi poGOTH NOBHiCTIO Big0OpaxKaoTH OCHOBHI
TMOJIOKEHHS, IKi BUHOCSATHCS Ha 3aXHUCT.

BBajkaro, 110 JMCEPTAHT BUKOHAB IMOCTAaBICHI 3aB/laHHs Y MOBHIH Mipi.
Po6oTa Ma€ MepCreKTUBY IOJABLUIOT0 PO3BUTKY B HAMpPSIMKY I IBUILIEHHS
koediljieHTa KOPUCHOI Ail HAHOCIMHTUIISATOPIB.

OCHOBHi pe3yNnbTaT AucepTaliliHoi podoTH IpeicTaBieHi y NPOBIIHUX
(axoBux BITYM3HSIHUX i 3apyOIKHUX BUAAHHAX Ta 30ipHHKaxX MaTepialliB HayKOBUX
koHbepeHLiil. ABTopedepar i omybiikoBaHi poboTH MOBHicTIO BigoOpaxkaloTh
3MICT AMCepTaLlii.

3BaXalouyd Ha aKTyalbHICTh TeMH jAHMcepTallii, 3HaunHui oOcsr Ta piBEHb
TIPOBEIEHUX JOCIIDKEHB, HAYKOBY 1 IIPaKTHYHY [IHHOCTI OTPUMaHMX pe3yJbTaTiB,
BBAXAl0, 110 Jucepraiis “B3aeMomis  1OHI3yl04Oro BUITPOMIHIOBaHHS 3
KOMIIO3MTAMM Ha OCHOBi IOJIMEpiB i MiKpo- Ta HaHOBKJIIOYEHb” Bi/INOBiAAE yciM
pumoram IIOpSIIKY TpPUCYIUKEHHSI HAYKOBHMX CTYIEHIB, SKi CTaBIAThCA [0
KaHUIATCHKUX JHcepTalii, a ii aBrop, I'anarkin O.0., 3aciayroBye NpUCy DKEHH
HAyKOBOIO CTyIeHsl KaHaujaaTa (i3vMko-MaTeMaTH4HMX HayK 3a crelianbHICTIO

01.04.10 — ¢hi3vka HaNiBIPOBIIHUKIB Ta Ji€NEKTPHUKIB.

Odiuitinuit ONOHEHT —

npodecop kadeapu ¢dizuku HanionansHoro

yHiBepcuTeTy "JIbBiBChKa MOJIITEXHIKA",

JIOKTOp (Bi3UKO-MaTeMaTH4HUX HayK, IPO(ecop ['.A. Inpuyk
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"JIpBiBCHKA TOJIITEXHIKA"

[lignuc npodecopa I'. A.Inpuyka 3aCBI Y YO
Buenuii cexpetap HaiioHaibHOIro yym

P.b. bpununcekui
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