Hayunu noctrkenus (IpuHOCH)
Ha nipod. ndhu Mupocnas Beprunos Abparies

OcHOBHUTE MNOCTHXKEHMsI (IIPUHOCH) B HaydyHuUTe myonaukanuun Ha M.A. e
MOJy4aBaHETO W/WIM aHAIM3BT Ha PaMaHOBM CHEKTpW Ha pa3ivyHH MaTepuanu (MOIy4eHU
OT HEro WM NPEeAOCTaBEHU OT ChABTOPU) M M3CIECABAHETO HAa 3aBUCHUMOCTHTE Ha TE3U
CHEKTPHU OT JaJIeHU TEXHOJOTHMYHHM MapaMeTpH W/WiH HIKaKBU (U3WYHM CBOMCTBA HA TE3U
marepuand. M.A. e equH OT II'bpBUTE PamMaHOBHM CHEKTPOCKONUCTH, KOMTO MHTEpPIpETUpa
noJyisipu3upaHu PamMaHOBU CHEKTPH, MONYYEHH OT MHUKPOKPUCTAIM C HHMCKA CUMETpPUS U
HEM3BECTHA OpUEHTalus B KepaMMuHM oOpaszuu. Kato pbkoBoauTesn Ha jaboparopusra
»Crnekrpockonusi Ha kpuctanu“ (O3, CVY) npe3 nociaeanute 24 TOAUMHU, clioMara M
HOMYJISIpU3Mpa U3MOI3BAHETO HA TO3U METOJ OT IslaTa ObJIrapcka Kojerus (BKJI. OT ApYTrd
YHUBEPCUTETH U UHCTUTYTH oT BAH).

B Hail-cunTe3upaH BUA MOXe /1a c€ OTACIAT CIACAHUTE Hal-3HaUMMU YMCTO HAyYHU U
HAYYHO-TIPUJIOKHH TIOCTHKEHUsI (ChACHKM 1O Opos LUTHPaHUS Ha MYOJIUKAIMUTE,
ChABPIKAIIU TE3H PE3YJITATH):

Hayunu nocmuoicenusa — M.A. 3a bpBU IIBT OIIPEAENs ONTHUMAJIHUTE YCIOBHUA 3a
U3MEpBaHE M YCHEIIHO H3MepBa MOJIApU3UpaHd PamMaHOBM CHEKTpU Ha JIETMpaHU U
HEJICTUPAHH PEIKO3EMHHM MAaHTaHUTH (MHTEPEChT KbM TAX € MPOBOKHPAH OT (akTa, 4e HIKOU
OT TE€3M MAHI'AHUTHU HPOSBSIBAT KOJOCATHO MarHUTOCHIPOTHBIECHHE). Onpeaesns cCuMeTpusiTa
Ha HaOJIOJJaBaHUTE JTUHUM M (POpPMHUTE HA TPENITEHHUITa HA ATOMUTE B CHOTBETCTBAIINUTE UM
¢ononHn mozmoBe. Ch3iaBa MoJielN, ChAbpKall 4 ,,0CHOBHU® TUCTOPUU Ha MEPOBCKUTHATA
CTpyKTypa. Jloka3Ba, 4ye MHTEH3MBHOCTTa Ha BCAKa OT JUHUUTE B PamMaHOBUTE clieKTpU
€/IHO3HAYHO 3aBUCH CaMO OT €/lHa OT Taka BbBEIEHHUTE ,,0CHOBHU® aucropcuu. Taka ce
OKa3Ba BB3MOXHO Ja ce ciequ upe3 PamanoBurte cnekTpu npomsHara Ha SH-TenepoBara
mucropeust Ha MNOG6 oktaeapu 1 HEHHOTO 3HAUEHHE 32 €JIEKTPUYHATA IPOBOJAUMOCT Ha TE3U
MaTepuaiy. Y CHOpeaHO ¢ TOBa MOKa3Ba, Y€ YECTOTaTa HAa HAKOU MOJIOBE (Hape4eHH KBa3U-
MEKH) CHJIHO 3aBHCH OT POTALMOHHUTE JMCTOPCHH Ha MPEPOBCKUTHATA CTPYKTYpa.
[IpocnensBa ToBa 1O roJieMu ceMeicTBa MEPOBCKUTH U MOJyyaBa YHUBEpPCAIHA EMIUPHUYHA
¢dopmyna, naBaia Bpb3Ka MEXJy bI'bJ Ha 3aBbpTaHe Ha MNOG6 okraenpu M yectoTara Ha
KBa3u-MEKUs MOJI.

Hayuno-npunoscnu nocmuowcenuss — 1. 3mepBaiiku n ananusupaiiku PamanoBute
CHEKTpH Ha royisM Opoll mpoOu BBIVIMIIA C Pa3IMYHO KauecTBO, MOJydyaBa €MIMpPUYHA
3aBUCUMOCT MEX[y mapamerpute (MO3HIHs, MHUPUHA U OTHOCUTEIIHA HHTEH3UBHOCT) Ha D-
G- nuHUTE B CHEKTPUTE Ha BBHIVIMINATA U OCPEIHEHHUS ONTHYCH KOCPHUIIMEHT Ha OTPaKCHHE
Ha JIOMEHHTE BUTPHHUT (CTAHAApPTHO HM3MOJ3BaH 3a OKa4yeCTBsBaHe Ha Bbrimmara). C ToBa
nokasBa, ye PamaHoBaTa CHEKTpPOCKOIHMS MOXKE€ Jla Ce W3MOJ3Ba HapaBHO (WM JOpH Ja
U3MECTH) KIIAaCHYECKHs HAYMH 32 OKAayeCTBSBaHE Ha BbINIMIIATA (MO0 KOE(DUIIMEHT Ha
otpaxenue); 2. M3MepBaiiku crekTpure Ha rojisM Opoit mpobu (B pamkute Ha EU mpoekra
PEGASUS), chbabpkamm mnpaxooOpa3eH 4YHCT M a30THO-JIETHpaH TpadeH, KakTo W
rpadeHonoI00HN CTPYKTYPH, M3PACHAIM BBHPXY HHUKEJIOBa IIsiHA, CIloMara 3a eKCIpecHUus
KOHTPOJI Ha KayecTBOTO HAa T€3W MPOOH, 3a Ja Ce JOCTUIHAT ONTHMAJIHUTE TE€XHOJIOTUYHU
napaMeTpHu 3a MPOU3BOJCTBO Ha TpadeHONoJ00HU BEIIeCTBA, FOJHU Ja C€ M3I0JI3BAT B
ObJeIIMTe CBPBXKOHACH3aTOpU (akymynaTtopu Ha enektpoeHeprus). 3. Ilokasea, dve e
BB3MOXKHO J1a C€ CJIe/n 3a THma (M MpoMsiHaTa Ha) KpUCTAIHA CTPYKTYpa Ha HAHOYACTHIIN OT
KEJIE3HNU OKCHUJIU, ChIBPKAIIN c€ BB Pepodyumam.

B 3aBrcuMOCT OT THIIa Ha W3CIEBAaHHUTE BellecTBa padotute Ha M.A. Morar na ce
pa3elniT Ha CICAHUTE TPYIIH:

1. Oxcuou ¢ neposckumono0ooHa Kpucmaina cmpyKkmypa

2. Oxcuou c winunenna kpucmanna cmpykmypa u cmpykmypa mun MgsTeOg

3. Oxcuou ¢ npunodxiceHus 8 KamMaiu3a



4. Jllpyeu mamepuanu: okeuan Ha npexoanu meranu (Mo, W u Cr), ThHKH clioeBe
AIN, nanocnoeBe MQ,Si, TeHKH cimoeBe oT INN u cBpbxpemerkn GaN/AIN, reomoxku
npoOu (MOHAIMT M MUPKOH), ThHKHU cioeBe T10,-SnO;, Hanouactunu CAS/ZnS, marHuTHHA
HAHOYACTHIIM (ChIBPIKAIIY KEJIC3HU OKCUIMN) BBB depodrynau, rpadeH.

59 or ob6mo 114-te cratum, nyONMKYyBaHHM B MEXIyHApOJHU CIIMCaHHA, Ca B
CBABTOPCTBO ¢ Kosieru(koiekTuBu) oT nHCTUTYTH Ha BAH (MOTT, UMK, LIJICEHEU, UK,
NOHX, UOMT, UE, NUDX).

Hpyra rpyna nyonukanuu (B OBJITapckd CIMCAaHUS), Makap OT IJIeJHa TOYKa Ha
MEXyHApOJAHNUTE HAYKOMETPUYHM 0a3u JaHHHM Ja HAMAT Hay4Ha CTOWHOCT, MOrar Ja ce
KJacuuIUpaT KaTo TakuBa C IPUHOC KbM METOJIMKAaTa Ha 00y4eHue 1no (pusmka B CpeHOTO
yYWIIMIIE, Th KAaTO ToJiiMa 4acT OT NMPEACTABEHUTE TEMH OT HAIMOHAIHU CHCTE3aHUS H
onmuMIuagu 1o (u3MKa, KAaKTO M OT I[OJArOTOBKAaTa Ha Obiarapckus oToop 3a
Mesxaynapoanata onumnuaa o pusuka (MO®, IPhO), chabpikaT HOBH aBTOPCKH 3a/1a4H.
3a mepuoga ot 2003 r. - mocera (B To3u mepuonq M. AOpaileB € HEroB PHKOBOAUTEN),
obarapckuar otoop Ha MO® e crewenun 3 3natam, 25 cpedbpHU U 39 OPOH30BH Meaia.
[TonobpsiBaHeTO Ha ycreBaeMOCTTa Ha OTOOpa B TO3H MEPUOJ MOXKE J1a C€ BUIU OT urypara
10-71011y (IIpecTaBsila ClieueIEHUTe Meaain ot Obirapckus oroop Ha IPhO mo roauuu ot
Ch3JIaBaHETO M J0Cera).
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[To-noapoOHO omnrcaHue Ha MMOCTIXKEHHTA (IPUHOCUTE)

B enna yact oT nmpuiiokeHHUTe MyOJIMKAlMU ca OMHCAHM PE3YNITaTH OT M3CIIEBAaHUS Ha
pasIMYHM THUIOBE OKCHIM C IEPOBCKUTONONO0HA CTPYKTypa, B KOMTO BOJCHIUSAT
eKcIiepuMeHTajeH MeTo]l € PamaHoBara crieKTpocKonus. 3HauuTeIHa YacT OT U3CIeABaHUTE
Mmatepuainu ca cuHtesupanu oT M.A. IlpenBapurenHo oOpa3umrTe ca XapakTepU3UpaHU C
pa3IMyHU METOJIM KaTo MpaxoBa Iu(paKkTOMETpHsi, CKaHUpaIlla eJIeKTPOHHA MUKPOCKOMHUS 1
uH}ppadyepBeHa crekrpockonus. [Toutn Bcuuku PamanoBu cniekTpu ca nmoiydeHnu ot MLA. 3a
UHTEpIIpeTalusITa Ha HaONI0JaBaHUTE JIMHUU U OCOOCHOCTH Ha CIEKTPUTE B HAKOU OT
CllydyauTe ca M3MOJI3BAaHM M Pe3yJTaTH OT IMPecMATaHUs Ha JUHAMUKaTa Ha pemlerkata. Ilo-
3HaYUMUTE PE3yJITaTH MOraT Jia ce Pe3IOMHUpaT KaKTo clieiBa (XpOHOJIOTUYHO):

1. Tlomy4yeHu ca HOBM PE3yJTaTH B CJICIHHUTE TPYMU CIOUCTH Kympatu: Pb-1201 u Pb-
1212 — onucanue Ha PamMaHnoBo-akTUBHUTE ()OHOHU B TSAX M TEXHUTE 3aBUCUMOCTU OT
KHCJIOPOJTHA CTEXMOMETPHUS M XHMHUYEH ChCTaB, KakTo W PamaHOBM CIIEKTpU Ha
TexHuTe npumecHu ¢asu [J4, J6]; RosProsBa;CusO7 (R =Y, nanranun) — nsydasno
MOBE/ICHUE B CiIy4asl Ha JaHTaHHUIU C MaJIbK HOHEH paaunyc, 0OSCHABAILO HATHYUETO
Ha CBPBXIpoBoaAUMOCT B Tsx [J11]; cinouctu kymparu, ceabspxanu ciaoi Tun-CaF, —
00sICHEHNE Ha TPOM3X0Jia Ha HUCKOYECTOTHHS KuciaoponeH By mox [J13]; kynparu,



10.

coabpxany Cu-O u Ti-O paBHUHM — MOJIyYEHH ca TeXHUTE PaMaHOBU CIIEKTPU KaTo
IPOM3XOABT HAa JMHUTE B TSAX € ONpPENEJIEH upe3 CpaBHEHHE Ha OTIEIHHU YacTH Ha
€JIeMEHTapHaTa UM KJIETKa C Ta3W Ha YUCTH CIIOMCTU MEIHU U TUTAHOBH OKCHIHU

[J16].

Kynparu ¢ uzonmupanu CuQOg rpynu — nOpou3XoIbT Ha JUHUUTE B PamaHoBute
CHEKTpHU € 00sCHEeH, N3MOM3BaiKKA MOJIEeNIa Ha MOJICKYJIHHS KPUCTal — HaOII01aBaHH

ca JIMHUM C pas3anyHa CUMETpHs U eaHakBa dectota (“/laBumoBu aBoitaunu”) [J5, J9,
J10].

[TepoBckutu ¢ kBazuemHoMepHa npoBoaumocT: LasBaCusOi3 m LagxSrkCugOazpx —
MOJIyYeHU ca TEXHUTE PaMaHOBU CHEKTPH, U3CIEABAHH Ca €PEKTUTE HA KUCIOPOIHO
ceabpxkanue [J14, J23].

Kympary, ceaspxanm  Cu-O Bepuru (tun SrCuO) — ompenesieHd ca YeCTOTHTE U
CUMETpPUSTA, KAKTO U MPOU3XOIBT HA HAOJIIOJaBaHUTE JIMHUU B crieKTpuTe. O0sicHEeH
€ W TIpou3XonbT Ha 3abpaHeHOoTO PamaHOBO pa3ceiiBaHe MpH MOJsSpuU3alMs Ha
najamiara U pascesHara CBeT/inHA, ycnopeaHa Ha Cu-O Bepuru — HaOIIO1aBaHUTE
auHuK ce nbkaT Ha 3 LO ¢oHOHU (aTOMHU TpenTeHHs, Ch3/1aBallyl €IEKTPUYCH
JTMITOJICH MOMEHT 1o HampasicHue Ha Cu-O Bepuru) u TexHuTe KoMOuHanuu [J18,

J19].

Ananusupan ¢ PaMaHOBHS CHEKTBp Ha CIOKHHUS Kympar SriaCuzsOsi, Chabpikali
Cu,03 paBamam u CuQO; Bepurn. 3a WHPBH NIBT € HAOJIOJABAHO JBYMArHOHHO
pasceiieane ot Cu-O paBuuau (tunm ,,spin ladders®), pasauudu ot Te3u B
“kiacuueckute” (KBa3u)TeTparoHaIHu Kymnparu [J21].

[Tonryuenu ca PamaHoBUTE CIEKTpU Ha ciaoucTus XxekcaroHasieH Y MnOs. JIunuute ca
QHAIM3MPAaHU 4Ype3 CpaBHEHME Ha pealHaTa KpHUCTalHa CTPYKTypa ¢ IIO-
BHCOKOCHMETPHYHATa BUCOKOTeMIieparypHa (asa [J20].

3a mpBB BT ca MOJYYCHH W aHAIW3HPAHU TOJSPH3UPAHU PamMaHOBH CIIEKTpH Ha
opropomOuuarTe YMnO3 u LaMnOj (tun-GdFeOs) — mocodeHH ca OCHOBHHTE
EKCITIEPUMEHTAITHU TTPOOJIEMH: TBOMHUKYBAHE | JIa3epHO TperpsBane. [IpencraBeHa e
oyakBaHaTa (hopMa Ha BCUUKH PaMaHOBO-akTHBHU MojoBe [J22, J24].

Upe3 cpaBHeHHe Ha PamaHOBHTE CHEKTPU Ha HM3OCTPYKTYPHUTE POMOOEIPUYHU
LaAlO; u LaMnOg3 3a mpbB MbT € MOKAa3aHO, 4ye Hal-CHJIHUTE WBHUIM B PamMaHOBHTE
CIEKTPH HAa TE3M MAHTAaHWTH C€ IbJDKAT Ha 3a0paHeHH MOJOBE, aKTUBHPAHU OT
HekoxepenTHH SH-Teneposu auctopcuu Ha MnOg okTaeapu [J27].

W3cnenanm ca nmpoMeHuTe B PamanoBuTe criektpu Ha jerupan Lag7Cag3MnOs mpu
TEMIIEpaTypu OKOJIO mpexona Mmeran-usonatop. I[lokazano e, de SIH-TenepoBute
JIMCTOPCUH M34e3BaT B HUCKOTEMIIEpaTypHaTa mpoBosiia ¢asza [J28].

UzcnenBanu ca edextuTe Ha 3apsaoBo u opOutanHo noapexaane (COO) Bbpxy
PamanoBute criektpu Ha LagsCagsMnO;. ObsicHeH € mpou3XoabT Ha HOBUTE JTIMHUH,
nosiBsiBal ce B HuckoremneparypHata COO-daza, u3nons3Bailku oOmpocTeHa
KpUCTalHa CTPYKTypa, oTumTama camo COO wu mpeHeOpersaiia poTalMOHHHUTE
nucropcuu [J36].
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[Tony4enu ca nonspusupanu Pamanosu cnektpu Ha CaMnOs. Pemien e npoGiieMsbT ¢
JIBOMHUKYBAHETO KaTO ca MOJY4EHHU IpaBuia Ha oTOOp 3a PamaHoBuTe nuHUU B
cilydail Ha JBOWHUKYBaHe. BbBeneHO € OompocTeHO KpuCTajaorpadcko omucaHue Ha
crypkrypara tun-GdFeOs; 4pe3 BpBekIaHE Ha YETHPU OCHOBHU IUCTOPCHUH — JIBE
porauuonHy, eaHa SIH-TenepoBa, u eqna Tun A-orMmectBane. Ilpu ToBa onucanue e
[IOKa3aHO, Y€ MHTCH3UBHOCTTA HA IIOYTH BCUYKHU JIMHUU B PaMaHOBUTE ClieKTpu
3aBUCH CaMo OT efHa aucropcus. [locneaHoTo mpaBu BB3MOXKHO Aa C€ CIEISIT PUHU
IIPOMEHH B KpUCTAIHATa CTPYKTYpa upe3 npomeHure B Pamanosure criektpu [J39].

W3cnensanu ca pyTeHaTH KaTo € HAMEPEHA KOpealus M1y HIKOU OT IapaMEeTPHUTE
Ha JMHUUTe B PamaHoBHTEe CIeKTpH ¥ HaOJromaBaHeTo (WM HE) Ha JajJedyHO
MarHUTHO MOAPEKIaHe TPU HUCKHU TemnepaTypu [J40].

[Toxa3zaHo e, ye B Hail-o01IMs Cilydail Ha MPOU3BOJIHO JiernpaHu MaHranutu (Lajx
CayMnOs3) Habmro1aBaHUTE UBUIM B PaMaHOBHTE CIIEKTPH KOpEIUpaT ¢ YacTHYHATa
enHO(OHOHHA ITBTHOCT HAa ChCTOSIHUATA (CaMO ¢ KUCIOPOIHO yuactue) [J42].

B [J44] ca ompeneneHr cHMETpUATa W MPOU3XO0Ja HAa HAOIIOJaBAHUTE JIMHUHM B
nonsipu3upanute PamanoBu cnektpu Ha LaTiO;. B HuckoremmepartypHara
anTudepomaruuTHa (asza e HaOJII0JaBaHa JTMHHS, YAUTO TIPOU3XO]] € OIPEIEIIEH KaTo
JIBYMarHOHHO pa3ceiiBaHe.

B [J54] 3a np®bB OBT SCHO € MOKAa3aHO, Y€ 4YeCTOTaTa Ha T.Hap. “MEKH” MOJIOBE €
MPOMOPIMOHAIHA HA CTOWHOCTTa HA BrbJIa HA 3aBbPTAHE HA OKTACIPHUTE B
opropomOuurr Pnma RMnO3 (R — psaka 3ems). OTKIOHEHHETO OT Ta3u 3aBUCHUMOCT
3a HSIKOW WICHOBE HAa TOBA CEMEWCTBO MOKE Ja ce OOSCHU ChC CMECBAHETO HA TE3H
MOJIOBE C OJIN3KOYECTOTHH Ha TAX JIPYrH MOJAOBE cbC cbilata Ay cumerpus. Ilo-
KbCHO B [J78] Ta3u 3aBucumocT e 0600meHa 3a 10 TakuBa cemetictea RBO3 (B = Al,
Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Ga). U3creaBana ¢ 3aBUCUMOCTTa Ha KOe(hHIIMEHTA Ha
IPOMOPLMOHAIIHOCT OT ycpeaHeHoTo <B-O> pa3zcrosiHue.

B [J56] e nabmomaBaHo, 4e TpU 3aMecTBaHe Ha Mn ¢ Ipyrd MPEeXOJHU METald B
PEAKO3eMHU MaHTaHUTH B PaMaHOBUTE CHEKTpU ce HaOJr0aaBa (a B HIAKOHM CIydau
I[OMI/IHI/Ipa) JIMHHUA, KOATO MOXKE ada €€ OTHECEC KBbM JIOKAJIHUA AUuIllanl MOJA Ha
OKTaeJIpHTE C IIEHTPAJICH aTOM — 3aMECTBAIIIUs IPEXOJICH METaJl.

B [J59] e u3cnensana mpomsiHata Ha PamMaHOBUTE CHEKTPU HPH CTPYKTypeH (a3oB
npexoj; opropomomuer Pnma — pomboenpruuen R-3¢ LaCrOs. ToBa e u3mon3BaHo 3a
oIpe/ieTIsTHe Ha IPOM3X0/a Ha HAOII0JaBaHUTE JINHUH.

B [J62] u [J70] ca uzcnenBanu edekTute Ha moapexaaHe mo B - mo3unus Ha Mn u
Co aromm Bbpxy PamaHOBHTE criekTpu Ha Henerupal u jerupan ¢ Pb La,CoMnOg.
[Toka3aHo e, Ye UHTCH3MBHOCTTA Ha JIMHUHUTE B TOJSPU3MPAHUTE PaMaHOBHU CIIEKTpH
Morar ja ce OOSCHAT ¢ HaJMYHUETO HAa HHCKA MOHOKJIIMHHA CHMETPHS, PE3y/ITaT OT
€/IHOBPEMEHHOTO TPUCHCTBUE HA TOJpPEXkIaHe MO0 B - MO3UIMS W POTAIMOHHH
OKTaeapuYHH AucTopcrr. KOMEHTHpaHU ca U IPOMEHHUTE B TapaMETPUTE HA JINHUHUTE
B HUCKOTeMIepaTypHaTa pepomaruutHa (asa.

B [J71] upe3 ananu3 Ha MOJAPHU3ALMOHHUTE CBOWCTBA HA JMHUUTE B PaMaHOBHTE
CIIEKTPHU € JIOKA3aHO HaJM4Khe Ha KBa3uTeTparoHaitHa ¢a3za B ThbHKHU cioeBe BiFeOs,
orinoxeHn BbpXy LaAlOsz, crabunmsupana OnarogapeHue Ha OHaKCHAIHOTO
€JaCTHYHO HAIMPEKEHHUE BBPXY CII0S OT CTpaHa Ha TMOJIJI0KKaTa.
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B [J75] e uscnensan ehekThT Ha CTPYKTYPHUTE TUCTOPCHU BHXY HHTEH3UBHOCTTA Ha
PamanoBute nuHMM B M30CTpYKTypHUTE OopTopoMOuyau Pnma YCrOsz u YMnOs.
N3kazana e xumore3a (Bce OIle HEMPOBEPEHA) 32 BB3MOXKHO CHIIHO BIMSIHME Ha
pasmMepa Ha JABOWHUIMTE BHPXY MHTEH3WBHOCTTA HAa HIKOW JTUHMM B PamanoBute
criekTpu Ha YMnOs.

B [J50] ca wu3scinenBaHu CIOMCTH MEPOBCKHTOMOMOOHHM KPUCTAIHH CTPYKTYpH OT
Ruddlesden—Popper xomomoxuust pea Srn+1RUnO3n+1 (n = 1, 2, 3). Upes cpaBHeHHE Ha
TeXHUTEe PaMaHOBU CIEKTPH € OMpEJENiCH MPOM3X0IbT Ha HAOJIOJABAHUTE JIMHHH.
JIuckyTHpaH € MPOM3XOAbT Ha HaONOJaBaHWsS KOHTHHYYM B HSKOH OT
KOH(HUTypaluuTe Ha pa3ceiBaHe.

B [J67] u [J73] ca u3BbpIIeHN MpecMATaHHS HA JUHAMHKATA Ha PEIICTKATa, KaKTO U
ca HW3CJIEBAHM TEXHOJOTHYHHUTE TMPOOJIEMH, CBBP3aHH C [OJy4aBaHETO Ha
teTparoHanHu kobantutu ot Tiin RBaCo,0s.«. (R = La, Nd, Gd, Y, Ho).

B [J72] ¢ uscnensan edexThT Ha THMA moapexaane B orHomieHue 1:1 Ha Ni u Fe
Honn B okraeapuuyHaTa B mo3umus BbpXy PamMaHoBuTE CHEKTpHM Ha HMHBEPCHUS
(ooparen) wmuHen NiFe,O4. IlomoOHu ca wuscnenpanusita u B [J74] (BBpXY
PamanoBute crniektpu) u [J76] (BbpXy criekTpuTe Ha MH(paYCPBEHO OTPaXKEHHUE), HO
TaM moapexnaaHero ¢ B otHomeHue 1:3 Ha Li wu Fe iionm B okraempmunarta B-
no3uius Ha uaBepcHus mmuHen LiFesOg. CpaBHEHU ca U CIEKTpUTE Ha MojpeeHaTa
U HermojapeieHa ¢a3u.

B [J80] ca wm3cnensanum pomboenpuuHu R-3 MOHOKpHCTAM ChC CTPYKTypa THII
Mgs;TeOg. OmpeneneHa e cuMeTpuUsTa Ha BCUYKH JIMHUW, HAONIOJaBaHU B
PamanoBute criekTpu. [Ipou3XoabT UM € OIpe/Ie/ieH Ype3 CPaBHEHUE C MPECMATAHUS
Ha JMHAMUKaTa Ha pemerkara. OT TeMnepaTypHaTa 3aBUCUMOCT Ha HHTEH3UBHOCTTA
Ha JIMHUKTE € MPEeCKa3aHo ChIECTBYBAHETO HA BUCOKOTEMITEpATypeH (a30B Mpexo
KBbM IO-BHCOKOCHMeTpru4HaTa ¢asza R-3c.

[TosrydeHu u U3ciieBaHU ca NOJSIpU3NpaHUTEe PaMaHOBM CIIEKTPU HAa MOHOKPHUCTAIIN
CaMn;04 (opropomMOMYHa CTPYKTypa THI MapoOKUT) B IIUPOK TeMIepaTypeH
untepBai (80 K — 850 K). Onpenenenu ca yectotute u cumerpunte Ha 40 ot 42-ta
PamaHOBO-akTHBHM MOJa M ca CpaBHEHU C pe3yJaTaTUTE OT U3BBPIIEHHU ab initio
pecMATaHUs Ha JAMHAMHUKAaTa Ha pemerkarta. M3cnenBaH € M MEXaHU3MBT Ha
AQHOMAJIHOTO ,,0MEKBaHe Ha YECTOTHUTE Ha HAKOU MOJIOBE B aHTHU(EepOMarHUTHATa
¢aza npu remneparypu nog Ty = 220 K. [J87]

[TonydyeHnu u u3cieaBaHu ca MOJSpU3UpaHUTe PaMaHOBU CIIEKTPU Ha MOHOKPHUCTAIIN
CaMn;0;, B mmpok Temmeparypern uHTepBan (5 K — 500 K). Omnpenenenu ca
yectoture u cumerpuute Ha 10 ot 12-te PamaHoBo-akTMBHM MoAa B
poMbOoenpuuHata R-3 dasza npwu craitHa Temriepatypa U ca CpaBHEHH C Pe3yJITaTHTE
OT M3BBPIIEHU ab initio mpecMATaHUs Ha TUHAMHKaTa Ha perietkara. [Ipocnenenu ca
MIPOMEHUTE B CIIEKTPUTE KAKTO MPH HUCKOTEMITEPATypHUS CTPYKTYPEH (a30B MPexo.
npu 250 K kbM (daza-cynepcTpykTypa, XapakTepusupaiia ce ¢ HeCchbH3MepHumMa
CTPYKTYpHAa MOAYJAIMs, Taka W TPH BUCOKOTEMIEPATYpHHUS CTPYKTYpeH (a30oB

npexof ot BTopu pox npu 440 K kbM no-BucokocuMeTpuiHata Kyouuna Im-3 ¢asza.
[J88]



27.

28.

29.

30.

W3BbpIieHO € mapaielHo wu3clieBaHe Ha peakozeMHu R0z okcumm ¢ C-tun
OMKCOMUT KpucTagHa CTpyKTypa ¢ PamanoBa cnekrpockomms. Iloctpoenn ca
EMIIUPUYHUTE 3aBUCHUMOCTM HA YECTOTUTE HAa HaW-UHTCH3UBHUTE JIMHUU B
PamaHoBHUTE CrieKTpH Ha T€3W OKCHJM OT MapaMeTbpa Ha eJeMEeHTapHaTa UM KJIeTKa
(oT BHIIa Ha psaKaTa 3eMs) 3a [sUiaTa CTPYKTypHaA (paMuIIvs, KAaKTO M ca OTMpeesIeHH
TAXHATa CUMETPUS M Tpousxol. Pesynratute ca cpaBHEHH C MpecMsITaHHs Ha
JMHAMUKaTa Ha pemeTkara. JIucCkyTupaHo € 1 aHOMajIHOTO ,,0MEKBaHe Ha YeCTOTUTE
Ha JuHUUTE B crektpute Ha EuyOs; (BeposTHO ABDKAIIO CE€ HAa HaIU4Me Ha
KUCIOpoaHu BakaHimu). [J90]

Oxkcuam ¢ mpwioxeHus: B karanusa (J43, J46, J55, J58, J63, J64, J65, J79) B Tazu
rpyna padoru M. A. e yuacTBasI B U3Clie[IBaHUS Ha rpyna or MHCTUTYTa MO KaTtain3 —
BAH (¢ pwkoBomuten JloHka AHApeeBa) Ha CMECEHHM OKCHIH, TMOAXOMSAIIM 3a
KaTaJM3aToOpd Ha peakuusTa Ha NBJIHO OKHUCIeHHe Ha ropuBa (OeHzeH). Tesu
marepuanu ca CeO, ¢ mobaBenu Manku komudectBa apyru okcuau (V20s, AlyOs,
JIPYTH OKCUIU Ha PEAKU 36MHU WIIH MPEXOIHH METAJIH ), C IOIBIHUTEITHO BHEAPEHU TI0
pasnmuyHu  TexHojgorun Au wu/mam Mo aromu. OkasBa ce, uye PamanoBara
CIIEKTPOCKOIUS € IICHCH 3a TE3W H3CIICJIBAHUS METOJ, Thii Karo upe3 PamaHoBHTE
CIIEKTPU MOXE J1a c€ KOHTpoJIMpa (ha30BuUs ChCTaB HA cMecTa (Mpax OT HAHOYACTHIIN),
KaKTO W TI0 MPOMsHATA Ha MMapaMeTPUTE HA HAKOW JMHWH B PaMaHOBUTE CIIEKTpU
MO)KE KaueCTBEHO Jla C€ OINpee/M TCHACHIMATA B MPOMSHATa HAa TOJEMHUHATa Ha
MUKPO(HAHO )KPUCTATUTUTE, KAKTO M KOJTMYECTBOTO ACPECKTH B TSIX.

B [J106] ce wu3cimenBaT BB3MOKHOCTHTE Ha PamaHOBaTa CHEKTPOCKONHS 32
XaTakTepu3anus Ha ThHKH amopduu cimoeBe Mn-O, tecTBaHuM 3a eneKTpoau 3a
CNIEKTPOXMMUYHO pa3jlaraHe Ha BOJa. YCTAHOBEHO €, Ye TMpH MOJIXOJIIa
TeMmreparypHa o0paboTKa BpPEMETO Ha JKMBOT Ha CIEKTPOJUTE C€ yIbJKaBa
MHOTOKpaTHO. B TemmeparypHo oOpaboreHutre oOpasuu € HACHTUPUIMpaHa
u3pacHaia kpuctaiaHa dasa kcu (¢)-Mn203, HacKOpo OTKpUTA U JJ0Cera CHHTE3upaHa
caMmo TPHU BUCOKU HAIISTAHUS U TEMIICPATYPH.

B [J110] e uscnensan opropomoOudeH kpuctran @ —FeOOH (rpoTut, MaTepuai, Ha
KOWTO Ce BB3JIaraT HAASKIM 32 HU3MOJA3BAHETO MYy 3apaad CHIHHTE MY
MynTH()EPOUYHU CBOWCTBa). Pa3mo3Hati ca OpUEHTalusTa Ha CTEHHTE My U ca
MOJTy4YEeHH TOJSIPH3UPAHN PaMaHOBHU CIIEKTPH, OT KOUTO € OMpe/elIHa CHMETPHSTA Ha
HaOJTf01aBaHUTEe JTMHUK. V3clie/iBaHa € TeMIepaTypHara 3aBUCUMOCT Ha T€3U JTHHUH
IPU TEMIIEPATypH, ChABPXKAIIN TEeMIIepaTypaTa Ha Mpexojaa aHTH()epOMarHeTHK-
napamaraeTuk (Ty = 120 degC). Acumerpuunata ®ano ¢opma Ha cuiaHata B3g
JUHUS CBUJETEICTBA 3a CHJIHO CHUH-(OHOHHO B3amMojielicTBue. BHymaBa ce, ue
HaOIro1aBaHus QOH B CIIEKTPUTE € C MATHUTEH MPOM3XO/I.

Wzcnensanust Ha apyru matepuanu (J41, J45, J47, JA8, J49, J51, J52, J53, J57, J60, J61, J68,
J69, J77, BGY). ToBa ca paboTH, B KOUTO IPpyrd Hay4HH KOJeKTHBH (0T D3D nu XD na CV,
KaKTO U OT HiAKOJKO nHcTUTyTa Ha BAH) ca Thpcunu cpaeiictBue n nomouy oT M. A. kato
crenuamuct 1o PamaHoBa crekTpockonus. Ydactmero Ha M. A. € OrpaHM4eHo [0
MOJIy4aBaHETO U aHajM3a Ha PaMaHOBM CIIEKTPU Ha pa3UYHU MaTepHalli, KOETO € JOBEJIO 10
JIOM3SCHSIBAHE WM pelllaBaHe Ha KOHKpeTeH (u3nuueH mpooOieM. HakpaTko me ce u30posT
rpynute(KoJeruTe) u mpodiieMaTHKara Ha paboTHTe:

31.

Kocragunka I'emesa (IJICEHEU-BAH) - [J47], [J49], [J51], [J53], [J69], [J77],
[J81], [J84], [J99]. Uscneapanu ca (Ha30BUS CHCTAB U KPUCTAIMHHOCTTA HA THHKH
cioeBe oT okcuau Ha npexoaau metaim (Mo, W u Cr).



32.

33.

34.

35.

36.

37.

38.

39.

40.

Mwuiiena bemkoBa (toraBa moktopant B MOHX-BAH) - [J48], [J57], [J61].
Xapaktepu3upanu ca ThHKH cioeBe AIN  (mopdosorusi, CcrexuoMerpus,
OpHUEHTAIINS ), IOJy4YaBaHU OT JOKTOPAHTA .

Murtpa banesa (03D, CV) - [J41], [J52], [J61]. Uscneasanu ca cBoiicTBata Ha CNy
THHKH CJIOEBE, KaKTO W HaHOCTI0eBe Mg,Si.

EBrenuss BoaueBa (P3®, CVY) - [J23], [J25]. UscnenBanu ca OpHEHTAIMATa H
BUOpPAIIMOHHUTE CBOMCTBA HA THHKU ciioeBe oT InN u cBpbxpemerku GaN/AIN.

Muxaun TapacoB (MMK-BAH). U3cnenBan € $ha30BUAT ChCTaB Ha T€OJOKKH IMPOOH
(MOHaIUT ® IMPKOH). M3cimenBaHu ca BB3MOXKHOCTHTE Ha PamaHoBara
CHEKTPOCKOMNUS U AU(PpakuusITa Ha OOPaTHO pa3CesiHU €JIEKTPOHU 3a XapaKTepu3anus
Ha KPUCTATHOCTTA Ha IIMPKOH, IPOMEHEHA OT €CTECTBEHH PATUAIIMOHHHU W3TOYHHIIN
(ypaH), BbB Bpb3Ka C MNPUIOKEHHUETO MM 3a TeoJaThpaHe W MMOOMIM3AIUs Ha
pammoakTuBuu otnaaeiy. [C13], [C14], [C15].

Hpuna CrambomoBa (MOHX-BAH) — [C9]. UscnenBan ¢ (a30oB CbCTaB
KPUCTATMHHOCT Ha ThHKH ciioeBe T102-Sn0,.

Hemo dymkua (OXD, CVY) - [J45]. UscnenBana e 3aBUCHMOCTTA Ha
¢doTomymMruHeCIEHTHUTE CBOKCTBAa HAa HaHO4acTHIM CdS/ZnS ot TexHus pa3mep.

JIrobomup CrnaBoB (toraBa jgoktopanT B UE-BAH) - [J68]. U3cnenBan e ¢a3oBus
ChCTaB HA MATHUTHU HAHOYACTHUIN (ChIBPIKAIIH KEIC3HU OKCUJIH) BBB (hepodayra.

Enena Taraposa (Instituto Superior Tecnico, University of Lisbon, Portugal) — [J86],
[J89], [J93], [J96], [J100], [J101], [J103], [J104], [J108], [J109], [J111], [J112].
W3cnenBanu ca ONTUMAJIHUTE MapaMeTpH 3a CUHTE3 Ha Pa3IM4HU IpadeHOno 00HH
MaTepHaii - TOJyYaBalld CE€ B pEe3yNTaT Ha pasjaraHeTo Ha BBIVIEBOJAOPOAN B
aproHoBa MUKPOBBJIHOBA IlJla3Ma — HEJETMPaHM W a30THO JIETUPAHU CBOOOTHU
rpadeHoBH ,,iucToBe™ (MpaxooOpaseH rpadeH), KaKTo U OTIOKEHH BbPXY HHKEIOBa
nsHa. KaudecTBOoTO Ha mnoiydeHHTe TIpadeHONoA00HN MpPOoOM € H3CIEBaHO C
PamaHOBa crieKTpoCKONHsI, CKaHHpAIla eIeKTPOHHA MHKPOCKOIHWS, TPAHCMHUCHOHHA
€JIGKTPOHHAa MHUKPOCKONHS C BHUCOKO pa3pelleHHe U PEeHTreHOBa (HOTOENEKTPOHHA
cnektpockonus. OT mapamMeTpuTe Ha JMHUKUTE B PamMaHOBM criekTpu (IIOJIOKEHUE U
HIMPUHA HAa JIMHUUTE U TEXHUTE OTHOCUTEIIHU MHTEH3UBHOCTH) MOJKE J1a C€ OTpeiens
€MIIUPUYHO KauyecTBOTO Ha TrpadeHOBUTE ,,JJUCTOBE™ (THUMHYEH IHAMEThp, Opoi
rpad€HOBU PaBHUHU B €JJUH ,,JIUCT, HAINYME Ha TEPEKTH).

Ruth Hinrichs (UFRGS, Porto Alegre, Brazil). U3cnensanu ca romsm 6poit (170)
JIOMEHU BUTPUHUT OT Pa3IMYHU O paHr (OT JUTHUTHU J0 aHTPALUTHH, 35 obOpasena)
Bbrauma. OT eIHH U CHIIM MECTa ca M3MEpPEHH KOEe(DUIIMEHTHT Ha OTpaKEHHE
(cranzmapTeH METOJ 3a OINpefeNisHe Ha paHra Ha BbIMIIA) U PamaHoBUAT uM
cnekTsp. IlocTpoeHa € eMnupuyHa 3aBUCHUMOCT MEXKIY IIMPUHATAa M 4YECTOTaTa Ha
JBeTe JOMUHUpay JuHUU (T. Hap. D- u G-nuHus) B PamaHoBuTE MM CHeKTpU U
KoepuuueHTa Ha oTpakeHue. [lokazaHo e, uye PamanoBaTa crekTpockonus (Ipu
MOIXOSAIIN KaTMOPOBKH) MOXKE Ja C€ M3MOJ3Ba KaTo alTepHATHUBEH €KCIIPECEH U He
HO-JIOUI 110 TOYHOCT METO]] 32 ONpEACIsIHE Ha paHra (THIa) Ha BBIVIMIIA OT JOcCera

W3MOJI3BAHMST M CTaHAAPTH3UPAaH METOJM 4pe3 OIpeiesisHe Ha KoeduIMeHTa Ha
orpakenue ISO 7404-5, 2009. [J91]



CrnenBa na ce oTOenexH, ye Makap U MpeJCTaBeHUTe IMyOIUKAIMK B OBJITapCKU CIMCAHUS OT
rJIeJHa TOYKa Ha MEXIYHApOJAHUTE HAYKOMETPUYHH 0a3u JaHHU Ja HAMAT CTOMHOCT, T€ BCe
NaK UMaT HAKAKbB IPHUHOC KbM METO/AMKATa Ha oOyueHue Mo (u3uka B CPEIHOTO YUHMITHILE,
THI KaTo MO MPaBWIO MPEACTABEHUTE TEMU OT HAIIMOHAIHU CHhCTE3aHMSI U OJMMIIUATHU 10
¢u3uKa ChIBbPKAT HOBH aBTOPCKU 3a/1aud (BBIIPEKH Y€ TOBA € TPYAHO MPOBEPHUMO HOpaau
OrpoMHHUsI Opod NyOIMKYBaHM COOpHHMIM CbhC 3amadu 1o obOma ¢usuka). OcobeHo
IIPEIM3BUKATEIICTBO € ChbCTABIHETO HA 33/1a4y 3a T.Hap. “crenuanHa Tema’, KbJETO 3a/lauuTe
0 ChbIbPKaHUE W TPYIHOCT TpsAOBa Ja CHOTBETCTBAT Ha Te3u OT MexIyHapoaHaTa
ONUMIHAJA 10 (PU3HKa.

CrpyBa cu aa ce oTOenexar ClIeJHUTE aBTOPCKH 3a1a4u Ha MLA.:

- teopernunu: “Ilpusma Ha JlutpoB” (BG2), “Touku Ha Jlarpamx” (BGS), “Kybuuen
kpuctan” (BGS), “IlnankoBa awmkuHa, Bpeme U maca. Paguyc Ha uepHa nynka” (BG7),
“ToxoBe Ha Dyko” (BGY), “Maxano — HenmuueHocT u 3atuxBaHe” (BG1l1), “Kmucrpon™
(BG11), “Tloackauane Ha Tomde 3a TeHuc Ha maca” (BG17), ,,TypObopeakTuBeH aBuraren
(2021)

- ekcriepuMeHTalHU: “OnpenensiHe Ha 3eMHOTO YCKOpeHHe ¢ Tomue 3a rong”, “IIpoBepka Ha
3akoHa Ha Credan-bonmman ¢ nmamna 3a mko6HO Qenepue”, “V3MepBaHe Ha KamaluTeT C
oMmmMmeThp M yacoBHuk” (BG8), “UsmepBanust cbe crpenuuka 3a gaprc” (BG8)



