I'os10Bi pasoBoi cnieniannizoBanoi BuUeHoi paau
IncruryTy disukn HAH Ykpainn
A-py ¢iz.-mat. nayk bonaapy M.B.

BIAI'YK
o¢iuiitnoro ononenta — Jhxarana Bonormvupa Mukonaitosuya,

J0KTOpa (13UKO-MaTeMaTHYHUX HayK, rpodecopa, MpoBIAHOr0 HAyKOBOTO CHiBPOOITHHKA
BIJULLTy ONITHKHM Ta criekTpockomnii [HetutyTy diznku HaniBnposianukis iM. B.€. Jlamkaprosa
HAH VYxkpainn
Ha aucepraliitny podorty
Kocreubkoro Aurona Querosnyua
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NOJIaHy Ha 37100y TTS HAYKOBOI'O CTyHeHs J0KTopa (himocodii
B rayy3i 3Hanb 10 [Ipupoanundi Hayku

3i cnerianbHOCTi 104 di3nka Ta acTpoHOMis

AKTyaJbHICTL AHcepTaniiinoi podorH Ta i 3’30K 3 HAYKOBHMH HANPSIMKAMH,
miaanamn, temamu. Jluceprauiiina pobora Kocrembkoro A.O. npucBsdeHa JIOCHIIKEHHIO
(GoTOENIEKTPOHHHUX BIACTUBOCTEH HAHOKJIACTEPHOro OionosiMepy MelaHiHy MNpUPOJHOro |
CHMHTETHYHOTO TOXO/UKEHHS Ta KOMIO3WTIB Ha iX OCHOBI. B Temepimmiii 4ac MoiekyJspHi
KOMITO3UTH LIMPOKO AOCIIDKYIOTBCS Yepe3 CBOIO MEPCIEKTHBHICTh Y PO3BHTKY MOJIEKYIISPHOL
CJIEKTPOHIKHM, 30KpeMa aKTyaJlbHHM € CTBOPEHHS IIBHIKOMIIOYHX MOPTATHBHHUX CEHCOPIB
HebesneyHuX pedoBUH. OJHMM i3 HEpPCHEKTHBHHX KJIAaCiB TaKHX CEHCOPIB € JIIOMIHECLEHTHI
CEHCOPH.

[Tomryk HOBMX MaKpOMOJEKY/ISPHUX KOMIUIEKCIB JUISi BUKOPHCTAHHS Y TaKUX MpHIaax
noTpedye IPYHTOBHOIO JOCIKEHHSI €JICKTPOHHHUX BJIACTHBOCTEH OapBHHKIB, a TaKoK
MEXaHI3MiB B3a€EMOJII1 MOJIEKYJl 3 HaAHOKJIAcTepaMH Y KOMITIO3MTi. 3BaKalouM Ha BHIIECKa3aHe,
TeMa JMcepTaiiifHol poObOTH € AKTYAIBHOIO.

SIk OCHOBHMH METOJ JOCIDKEHHS BHIEHa3BaHMX croiyk B poboti Kocreupkoro A.O.
obpana poromominecuenuis (DJI), B Tomy ymcni ii 3a1e)KHICTE BiJl TeMIIEpaTy pH, JOBKUHU XBUIII
30y /KEHHS., a TAKOK BUCOKOPO3/1IbHA YacoBa 3anexkHIcTh. CamMe KOMIUIEKCHE J0CIIKEeHHS BCixX
[IMX aCIEKTIB BUIIPOMIHIOBAHHS JJ03BOJINIIO BCTAHOBUTH (DaKT (JOpMyBaHHS B PO3UUHAX MEJIAHIHY
nepeUIMMEPHHUX 1 IMMEPHUX CTPYKTY P, SKI € XapaKTepHUMH /UIsl CTEKOBOI yITaKOBKH XpOMO(OPIB,
a TAKOX MOSICHUTHU TOXO/PKEHHSI MOHOMEPHOT0, eKCUMEPHOT0 Ta IMMEPHOTO BHITPOMIHIOBAHHS Y

criekrpax @JI. [Tpu uboMy nosesiiHKa BUIIPOMIHIOBAHHS 3aJIC)KUTh HE JTHIIE BIJI THITY CTPYKTYPH,



a e | BiJ TeMneparypHu.

3MicT AMcepTalliitHol poOOTH y3ro/UKEHHH 3 MaHOM poOOTH 3a AEepIKOIOIKETHOKO TEMOKO
1.4. B/186 "Po3pobka Ta jpociijpkeHHs HOBHX OaratodyHKIIOHAJILHUX MaTepialiB Ha OCHOBI
HU3LKOBUMIPHUX MoJekynspHuX KpuctamiB" (2017-2021), HoMmep JaepxaBHOI peectpauii
0117U002610.

Cryninb 10cTOBIpHOCTI Ta OOIPYHTOBAHICTH HAYKOBHX IM0J10K€Hb, BHCHOBKIB Ta
peKoMeH/aliil, OTpUMaHUX Yy JuceprauiiiHii poboti, 3abe3neuypanack BHKOPHUCTAHHAM
CYYaCHHX €KCMEepUMEHTATbHUX B3a€MOIOIMOBHIOIOYMX METOJIB JIOCHIUKEHHS, HECYIEepeUHICTIO
OTPUMAHHUX Ppe3y/bTaTiB, 110 BIAMNOBIAAIOTE CYyYaCHMM YSBJICHHAM Yy JAaHili o0nacti 3HaHb i
MiJATBEP/UKYIOTHCS @aHAII30M BiAMOBIAHUX JiTepaTypHUX jokepes. OCHOBHI HAayKOBI MOJIOKEHHS
Ta BHCHOBKH IIPEJCTABICHOI JMCEpTallii € HOBHMH, [IO MIATBEP/UKYEThCS MyOniKalisiMH B
MpoBLAHKX (PaXxOBUX BHIAHHAX Ta anpodallieio HayKOBHX pOOIT Ha MINKHApOJHMX HAyKOBO-
TEXHIYHHX KOH(EPEHLisX.

HoBu3HAa HAYKOBHX Pe3y/IbTATIB, BUK/IAJICHHX Y JIHCEPTALliitHii poOOTI, 0JIsIrae B TOMY,
1o B Hil Brepie OyJ0 MOKa3aHO, L0 CHEKTpH 1 AMHaMmika 3aryxanHs DJI pociikyBaHHX
CHHTETHYHMX Ta NPHPOJHHUX MEJIaHIHIB NpH KIMHATHIH Temmneparypi nojibHi B Oaratbox
acriekrax, 1 Ha OCHOBI OTpPUMAHMX EKCIEPUMEHTAJIbHHUX JIaHUX 3alporoHOBAHO MOJIE)b
EHEpPreTHYHOI CTPYKTYPH OCHOBHOTO Ta 30y/UKEHOTO CTaHiB, BIANOBIJAIBHUX 3a ONTHYHI
BJIACTHBOCTI MEJIaHiHy, Ta JOCIIDKEHO MPHPO/IY ONTHUYHUX MEPEXO/IiB, OB’ I3aHUX 3 HUMH.

Briepiiie 10¢/1i/DKeHO BIANOBIIHI ONTHYHI BAACTHBOCTI KOMIO3UTIB MENaHiHY 3 PI3HUMHU
opraniuaumu Monekynamu - ITAP SDBS, nonimMernHOBHM OapBHHKOM acTpa(IOKCHHOM Ta
akuentopamu enekTporiB TNF ta PCBM, ta BcTaHOBJIEHO MOMKIJIMBICTb YTBOPEHHS MIX HHUMH
mizkmonekyisspuux  CT  kommekciB.  ExcriepuMeHTanbHO — MiATBEP/KEHO,  1IO  JUIA
HAHOCTPYKTYpOBaHOro OiomoniMepy MelaHiHy XapakTepHa HAHOKJIAacTepHa MOJENb, B sKIii
peanizyeTbes KonekrusHe 30y pkenHs yepes EF ta CTE, Ha ocHOBI 4oro 3po6/1eH0 BHCHOBOK 11O
HaneKkHicTh Oiononimepy menaniny 1o knacy CT kpuctanis.

[IpakTHYHE 3HAYEHHSI BUKI/IAJICHHUX Yy JUCepTalliifHiit poOOoTi pe3yabTariB nojusrae B J1BOX
ocHoBHUX acniekTax. [To-nepiue, BcranopieHHs pupoau PJI, KIHETHKHM 3aTyXaHHS OKPEMHX CMYT
®JI 1 waciB KHTTS HAHOCTPYKTYPOBAHOro OiorosiMepy MejaHiHy BiJIKpHBAE MOMXIIHBICTb
BUKOPHCTAHHS [[OTO Marepialy B MOJEKYJSpHiil eIeKTPOHilll, 30Kpema Ul ceHcuOiiizamii
HauyTIMBAX (oTOMOMIHICIIEHTHHX ceHcopiB. [lo-apyre, 3aificnennii miadip KOMIIOHEHTIB,
371aTHI B3AEMO/ISITH 3 MEJTaHIHAMH, JIO3BOJIMB JOCIIAMTH KOMITO3UTH, BUBUECHHS SKUX M€ BEJIUKE
3HAYEHH$ JUIS KPAIIoro po3yMiHHS eIeKTPOHHHX BJIACTHBOCTEH Pi3HUX THITIB MEJIaHIHIB, a TAKOXK
MOXKE TMOCHJIMTH TMOTEHIIaT Juis IX TMPaKTUYHOrO 3aCTOCYBAHHS 1 MOMK/IMBOTO HampsMKy
JIOCIT/DKEHb B MAaHOY THBOMY.

[ToBHOTA BHKJIA/EHHS OCHOBHHX Pe3yJbTATIB JucepTauii B ony0JiKOBAaHHX NMpausX.



HaykoBi mosiokeHHs Ta OTpUMaHi pe3yibTaTH A0CTATHLO TMOBHO MNPEIACTABIIEHI B
ony0/IIKOBaHHX aBTOPOM HayKOBUX IpallsX Ta anmpoOOBaHi Ha MIXKHAPOJAHUX HAYKOBO-TEXHIYHHX
koH(pepenuisax. OCHOBHI HAyKOBI pe3yIbTaTH AUcepTallii BUCBITIEHI y 8 HAyKOBHX MmyOJriKaiisx,
cepest IKUX - 4 cTarTi Y (paxoBUX MIKHAPOJHUX HAYKOBHX XKypHasiax, 3 HUX - 3 CTATTi KBATUIIIO
Q3 y nepioanuHux (haxoBHX BHAAHHSX, BIJIHECEHHUX JIO MEPIIOrO — TPEThOTro KBapTHiiB (Ql—
Q3) sianosiano po knacupikauii SCImago Journal and Country Rank a6o Journal Citation
Reports, 1 crarts y HaykoBomy (paxoBomy BuaaHH1 ¥Ypaiuu (KaTeropis «A»), MpoiHJIeKCOBAHOTO
y Oazax WoS Ta/abo Scopus Ta 4 Te3u I0MOBiJeH Ha YKPaiHCBKHX Ta MUKHApOIHHMX HAyKOBHX
KOH(]epeHILisIX.

Ouinka 3micTy, CTHIIO AUcepTaniiiHol podoTH Ta ii 3aBepueHoCTi

JluceprauiiiHa poboTa CKIIaaeThes 13 BCTYILY, OTJISILY JIITEepaTypH Ta I’ SITH OPUTiHATBHUX
pO3/1iJ11B, BACHOBKIB, CITUCKY BUKOPUCTAHUX JKepell. 3MICT podoTH BUK/IaAeHO Ha 178 cTopinkax
TEKCTy, y TOMy 4Hcal 146 cTOpiHOK OCHOBHOro TekcTy. CHHCOK BHKOPHCTAHMX JUKepell
CKIajaeThes 13 261 HaliMeHyBaHHS.

Y Beryni aucepTaniifHoi poOoTH BUCBITICHO NMpobaeMaTHKy, BU3HAYEHO 00 €KT, mpeaMeT
TAa HANpsAMH JOCTDKEHHS, OOIPYHTOBAHO aKTyalbHICTh Ta HayKOBY HOBH3HY poOOTH,
copMyIIbOBAHO METY, 3aBJIaHHS Ta UUISAXH i1 JIOCATHEHHS, BU3HAYEHO NMPAKTHYHE 3HAYCHHS
OTPUMAHUX Pe3ybTaTIB.

Y nepuomy po3ziii 3poGiaeHo orig JiTepaTypH Ta CTaH Cy4acHOIO pIBHSI PO3BUTKY

JIAHOTO HANPAMKY JOCII/DKeHb; HaBeJEHI 3arajibHi BIOMOCTI NP0 MEJAHIHM PI3HUX THIIB Ta
MOXOJIKEHHS, CHHTE3, IX MOHOMEpHY OYI0BY 1 €BOJIOLIIO YSBJIEHB MPO X MaKpPOMOJEKYJISIPHY
CTPYKTYPY. METOJIMKH €KCHEePHMEHTAIbHUX JOCHi/DKeHb. (YHIaMeHTaIbHI (hi3HKO-XiMiuHi Ta
onTH4Hi BAacTHBOCTI. OKpeMuH MUIYHKT pO3Jiiy NPUCBSYEHHH OCTaHHIM 3700yTKam B
MPaKTHYHOMY 3aCTOCYBaHHI MenaHiHy y 6araTbox HarpsiMKax. 3BaKalouu Ha pe3yJIbTaTH aHajizy
jiTepaTypHHX JpKepes, Oyno copMylbOBaHO METY AOCHI/DKEHHS, MOCTABJIEHO 3aBJaHHA Ta
00paHo MUISIXH 1X BUPILLICHHS.

VYV JApyromMy po3jijii ONMHCAHO XapaKTEePUCTHKH 00 €KTIB JOCHI/UKEHHS Ta PO3IJISHYTO

METO/IMKH €KCIIEPUMEHTAIBHUX JIOC/I/DKEeHb, 1110 BHKOPHCTOBY BAJMCS B POOOTI.

Y  TperbOMy pO3Jiai JmcepTaiii [peicTaBIeHO pPe3yJbTaTH eKCIePHMEHTaIbHUX

JIOCITiUKEeHb CTIEKTPaIbHUX BJIACTHBOCTEN BOJOPO3UHHHUX IIPUPOTHAX | CHHTETHYHHX MeJIaHiHIB
Ta KOMIIO3MTIB MeJaHiHy 3 pisHUMH opraHiuHumMu Monekynamu - [TAP SDBS i noniMeTHHOBHM

OapBHUKOM acTpa(IOKCHHOM.

UeTBepTHii PO3/iJ NPUCBAYEHO MOSCHEHHIO 0COBIMBOCTEH MAaKPOCKOMIUHOI CTPYKTYPH i

NPHPOM ONTHYHMX BIACTHBOCTEH HAHOCTPYKTYpPOBaHOTo OiomnojiiMepy MenaHiHy pi3HOTO
noxo/pkerns. IIpecTaBieno HaHOKJIACTEPHY MOJEIb i MPUPOJLY €HEePreTHUHUX PIBHIB MeIaHiHy

32 JIONOMOrOI0 MOJEN EHepreTMuHoi CTPYKTYpH OCHOBHOrO Ta 30y/UKEHOro CTaHiB,



BIMOBIIA/IbHUX 3a ONTHYHI BJACTHBOCTI MeJIaHIHY, AOCIHIDKEHO MPUPOJLY ONTHUHHUX MEepexo/liB,
MOB'S3aHUX 3 HUMHU. TakoXK A0CIIDKeHO Ta noscHeHo kKinetuky PJI MenaHiHy i KOMIIO3HUTIB Ha
iloro OCHOBI 3 TOYKH 30py MDKMOJIEKYJISPHOI KOMILIEKcallii, HaHoarperaiii ta (opMyBaHHS
nepexiHUX 3apsa0BUX CTaHIB.

Y n'atoMy po3aiai  aucepTanii  MpeACTaBICHO  pe3yJsIbTaTH  eKCNepUMEHTATbHUX

nocaypkeds @JI BracTHBOCTEH BOJOPO3YMHHOINO MeEJIAHIHY Ta KOMIIO3UTIB MeJaHiHy 3
akuentopoMm enektponiB TNF, yrBopenHss Ha iX oOcHOBI cTifikux Mbkmolekynspaux CT
KOMIIJIEKCIB B OCHOBHOMY Ta 30y/KEHOMY CTaHax, JA0CIIKEeHO (POTOTEKTPOHHI BIaCTHBOCTI.

Y 10CcTOMY pO3iJii AMCepTaIll MpeACTaBIeHO pe3ynbTaT aociiukens OJI BnacTuBocTei

KOMIO3UTY MenaHiHy 3 akuentopom enektponiB PCBM. [Mokazano MoxkaMBICTE ceHcnbimizanii
®JT monexkyn PCBM menaHiHOM 3a paxyHOK (pi3u4HOT Ta XiMiyHoi abcopbuii monexyn PCBM Ha
ix noepxHi 3 yrBopeHHsaM CT xommuiekciB Mik Mosekyramu MenaHiny ta PCBM, nonopho-
aKIeNnTOPHOI B3aEMO/1iT, BCTAHOBJIEHO TIPHPOJTY UX MEPEXOIiB.

BHCHOBKH MICTATH OIHC OJIEP)KAHUX y JUCEPTaliifHii poOoTi pe3y/bTarTis.

[lepenik JiTepaTypHUX JUKepell, sKHi CKIamaeThes 13 261 HaltMeHYBaHHS, BKJIIOUAE SIK

K0UoBl myOuikaiii 3a Temoio poboTH, Tak 1 my0uikaiii aBTopa, B SKMX BHKJIAJEHO OCHOBHI
HayKOBI pe3yJIbTaTH JucepTalii.

Bij3HAa4uuBIIM TO3UTHBHI XapakTEpPHUCTHKH POOOTH, BKAXEMO TaKOK Ha IOMiYeHi
HEI0JTIKH:

. B rekceri aucepraiii TparisioThCs JESKi JEKCHYHI | CTHIICTHYHI MOMHIJIKH Ta HEJOJIKH.
3okpema, BBeaeHa B poOoTi aHrioMmoBHa abpeBiarypa EF s mo3HaueHHs eKCHTOHa
®penkens He 30BCIM BJ1asia, OCKIIBKH BIATOBIAHO JI0 BIAMOBIIHOTO AHIJIOMOBHOI'O TEPMIHY,
«Frenkel exciton», npaBuibHimie npuitasita «FE».

[TepestikoM YMOBHHX MoO3HaueHb Oyno O 3pydwHime KOpucTyBaTHCs SKOM TepMiHu Oyiu
Hage/ieHi B anpaiTHOMy nopsiaky. Ckopouentst «SMy, | BIACYTHIMH y repe:tiky Mo3Ha4uCHb |
He BBOJIMTHCS Y TEKCTI, MPUHAMMHI 10 1epLioro ioro tpansHus, Ha ctop. 15. Tepmin « PLE
— 30y/oKeHHs (HOTOTIOMIHECHEHIIT» HaleBHO KOPEKTHillle Ha3BaTH «CHeKTp 30y UKeHHS
(oToMOMIHECHEHILITY, 1Ie TAKOXK J0MOMOKE BIIPI3HATH HOrO BiJI TEPMIHY «JIOBXKHHA XBHIII
30y kenHs PLy (hex). Ckopouents « TRES - po3ainenuii B yaci cniekTp (oTOMOMIHECHEHILT
MOKIIMBO 1OTpedy€ po3iM(POBKH i aHTIIHCHKOK MOBOIO, OCKIIBKH BIUTOBIIHICTD JITEp /10
YKPATHCHKOTO TepMiHYy MOKe OyTH HEOAHO3HAUHOIO.

3ycTpivaeThCs YUMAIO HEBAAIUX YH HEKOPEKTHHX BHpa3iB, K OT HalpUKIal:
«Craunionapsa i posainena B waci PL takoi B3aemonii ....» Ha ctop.16 (nanesHo ®JI ne
B3aEMOJT @ Marepiany/CroyKu/MONeKyIH 1 T.IL), «TeMIepaTypHOi eBOJIOIii CHEKTpiB
crauionaproi PL, TRES, kineTnkn 3aTyXaHHs 1 4aciB )KUTTS PO3UMHIB MeIaHiHy» Ha cTop.17

(HanNeBHO MOBA NP0 YacH )KUTTs He po3unHiB a PJI), « Sk npaBui0, MOHOMEPHE CBIYEHHS Mae
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OLIBLI LIBHIKI YACH )KUTTS. ..» Ha cTOp 83 (4acu UTTS HANEBHO He LIBHJIKI, a KOPOTKi. Bisbin
IIBH/IKUM MOJKe OYTH 3aTyXaHHs).

CrexTp ONTHYHOTO MOTJIMHAHHS €yMeslaHiHy € aOCOoMIOTHO Oe3CTPYKTYPHOK KPHBOIO, 10
MOHOTOHHO crafae Bif Y® mo [Y aingHKH CHEKTpa, IO MOSCHIOETHCS, BIANOBIIAHO 10
HaBEJIGHUX ABTOPOM JIITEpaTypHHX TBEP/UKEHb, PI3HHUMH BHJaMHU PO3YHOpPS/KyBaHHS B
CTPYKTYpl MOJEKyJl. A TO4YHille HAsSBHICTIO PI3HOMAHITHHX KOMOiHalilf MOHOMEpIB Y
CTPYKTYPH BHIIOTO nopsijiky. B Toit ke wac, fioro cnexrp PJI, xou i npossise AeaKy
3IeKHICTD (3CYB) BiJl JOBKHHH XBUJTI 30Y/DKEHHS, OJJHAK € CIIEKTPATILHO BIZIHOCHO BY3bKHM.
ABTOp 3a3Hauae Ha cropinui 44, wo «lleit KOHTPACT MK MOTTTMHAHHAM 1 BUITPOMIHIOBAHHSIM
€ OYEeBMIHMUM TOPYLICHHS TMpaBHiIa J3epKaTbHOrO BiIOOpakeHHs B  Opradiysii
cniexrpockomnii. OxHak nosedinka crektpis @DJI 1o3Bossie npUIyCTHTH, WO B CKIAz
MeJIaHiHy TPUCYTHI Pi3HI IHAMBiZyanbHI XpoMO(OpPH BHIIPOMIHIOBAHHS, L0 MiATBEPIKYE
1J1e10 X KOJEKTHBHOIO MOrJIMHAHHS, 300pakeHHX B Pe3yIbTYI0UOMY CHEKTPI MOrJIMHAHHS Ha
pucynky 1.9 (i) [17].» Bapto Oyno 6 6iabin po3ropHyTo JaTH Ie MOSCHEHHS BIAMIHHOCTI
(dopmyBanHs criekTpiB norauHanis Ta OJI, ocKiIbKH 1€ € OJMH 3 KIIIOYOBHX MOMEHTIB JUIs
PO3YMIHHSI OPUTIHAJIBHUX PE3YJIbTATIB POOOTH, BUKJIAJAEHHX HHXKUE.

B po6oTi BHKOPUCTOBYIOTLCS TePMiHM «IMHAMika 3aryxaHHs PL» Ta «posninenuit B waci
criektp (oromominecuenuii, TRES», sxi € Oau3bkuMu 3a CyTTIO, TOX BapTO 3a3HAYUTH
BIJIMIHHOCTI 3aK/IaJieHHI B HHMX aBTopaMHu, abo K MOMKIJIMBO OCOOIMBOCTI BXKMBaHHS Y
Bi/IMOBIIHOMY BY3bKOMY HayKOBOMY HanpsiMky. KpiM TOro, B TEKCTi 3yCTpida€eThCs 1€ OJAHH
O1m3bKHE TEpMiH — «IMHaAMIYHOT diyopecueHin (c.45).

[Ipu awmamzi (ma crop. 81) 3D-xaptu TRES Ta xiHeTMkm 3aTyXaHHs JUI PO3UHHY
CHHTETHYHOro Mesadiny B aueronitpum npu T = 4.2 K, nokazanoi Ha pucyHky 3.8,
3a3HAYEHO HACTyNHEe: «SIK BHIHO 3 HHM3BKOTEMIEpaTypHHX KapT, BUIIpoMiHIOBaHHsi PL
CHJIBHO 3MilleHEe B KOPOTKOXBWIILOBY 00nacTk. HaitGinbin inTeHcuBHa PL crioctepiraeTecs B
criekTpanbHOMY mianas3oni 420-470 um. Tomy npu 3uMKeHH] Temnepatypu 3 296 no 4,2 K
inTeHcuBHICTE emyrd PL npu 600 HM iCTOTHO 3MeHIIyeThCs.» BuHHKae Bijpasy Kijlbka
MUTaHb: |) CHJILHO 3MIIIEHE BIIHOCHO YOro ? BIIHOCHO CIIEKTPIB IPH KIMHATHIN TeMIIeparypi
?2) He 3p0o3yMisIo HACIiIKOM YOTO BJIACHE € 3MEHUICHHs IHTeHCHBHOCTI cMyrH Ha 600 uM. 3)
Ha camomy K pHCYHKY He BKa3aHa Temreparypa, a y mianuci o (6) 3a3HaveHo JBi
temreparyps «T = 42 K, T =296 K».

Crop. 108. «V pasi, konu BinOyBaeThest Oe3dap’epHa aBrosiokalizailis ekcuToHis, PL ciabo
3a/leXKMTh BiJl TemnepatypH. B iHmoMy Bumajaky, KoM 3'sBiseTbes Oap'ep s nokamizauii
EKCHTOHIB, OyJie crioctepiratucs PL BiIbHUX Ta aBTONOKANI30BaHUX €KCHUTOHIB Ta ICTOTHA
TemneparypHa 3anexHicts PL.». Tyt MoBa npo 3anexHicTh YH HE3alIeKHICTh SKOrO came

napamerpa ®JI Bix Temneparypu ? Kineruku ? JloGpe Oyio 6 nocunanHs Ha BiANOBIAHHUIH



PUCYHOK, SIKIIO 11l BUCHOBOK 3p00JIeHO Ha OCHOBI OMMUCAHUX Y PO3/1iJIi eKCIIEPUMEHTAIBHIX
JIAHHX.

6. B pozainax 5 Tta 6 10CHiDKEHO KOMIIO3HTH MEIaHIHY 3 BOMA aKLenTopaMu enekTpoHiB, TNF
ta PCBM, BianosiiHo. Yu MOXKJIMBO MPOCIIAKYBATH AKiCh 3arajbHi 3aKOHOMIPHOCTI 3MIHH
napaMetpi ®JI Menaniny A8 IHX ABOX BHNAIKIB, Y € KapAMHAIbHI BIIMIHHOCTI SIKI MOJKHA
MOSICHATH BIIMIHHOCTSIMH B €JIeKTPOHHIH CTPYKTYpi Ta IHIIMX BJIACTHBOCTSX LUX JBOX
akuenTopis?

OJHaK, CITij] 3a3Ha4YUTH, 110 BKa3aHi HeJIOJIIKU HE CTOCYIOTHCS OCHOBHUX pe3YIIbTaTiB poboTH.
3arajbHHIi BHCHOBOK Ta OLIHKA AHcepTALil

Posrnsnyra  auceprauiiina  pobora  Koereubkoro — Antona  OuieroBuya

«DoToeIEKTPOHHI BJIACTHBOCTI HAHOKJIACTEPHOI 0 fionmoiMepy MeJIaHiHY Ta KOMIIO3HUTIB HA

i10ro 0CHOBI», N0J1aHa Ha 37100y TTS HAYKOBOIO CTyTeHs A0KTOpa (hinocodii 3i cneniansruocti 104

— di3MKa Ta aCTPOHOMIsl, MOBHICTIO BiMoBi1ae BHMoram Hakazy MiHiCTepcTBa OCBITH 1 HAYKH

Vkpainu Ne 40 Bizx 12 ciuns 2017p. «[Ipo 3arBepkenns Bumor 10 odopmiieHHs auceprarii» ta

nocraHoBu KabGinery MinictpiB Ykpaiuu Ne 44 Big 12 ciyns 2022p. «Ilpo 3arBeppkenss

[Topsiaky mpHCY/DKeHHsS CTyneHs AokTtopa (imocodii Ta ckacyBaHHS PpIlICHHS Pa3oBOl

crieriali3oBaHOi BYEHOI pajy 3akKiajy BHINOI OCBITH, HAYKOBOI YCTAHOBH IIPO IMPHCYDKEHHS

cTynens jgokropa ¢pinocodii» i3 3MiHaMU, BHECEHUMH 3riAHO 3 roctanoBoro Kabinery MinicTpis

Vipaiuu Ne 341 Big 21 6epesns 2022p., xapakTepu3y€eThCs €/IHICTIO 3MICTY, MICTHTH HOBI HAYKOBO

oOIpyHTOBAHI TEOPETUYHI Ta eKCHEepUMEHTalIbHI pe3ylbTaTH, OTpUMaHi 37100yBauem B rpoleci

JIOCII/DKeHb, HE MICTUTh TEKCTOBHX 3aro3udeHb 0e3 MmocHIaHHs Ha Jukepesio (Iuiariaty), Hemae
MopylIeHb aKkaJeMIqHO1 100pO4eCHOCTI 1, BIAMOBIIHO, 3100yBad — Kocreubkuit AHTOH Onerosuy
3aC1Y206V€ HA TIPUCY JDKEHHS HOMY HayKOBOTO cTyTeHst 0KkTopa ¢ijocodii 3a crenianbuictio 104

— di3MKa Ta aCTPOHOMIS.

OdiniitHuii OOHEHT

MPOB. HAYKOBUH CIIBPOOITHUK BiIULLITY Jlxaran Bonoaumup MukonaioBuy
OTITHKH Ta CIIEKTPOCKOMIT 7

[HCTHTYTY (i3MKH HAMIBIPOBIAHUKIB 2.7 of

imM. B.€. Jlamkapsora HAH Ykpaiun, /j/;," [ —

NOKTOp (hi3MKO-MaTeMaTHYHUX HaYK, /

npodecop

B.o. yueHoro cekperaps
[HCTHTYTY (DI3MKH HaMiBM
im. B.€. JlamkapsoBa HA

P.A. Pexnpko




