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IIpeacTaBeHMsT [MCEpTaLMOHEH TPYA € HACOYEH KbM pasKpUBaHE M YTOUYHSBAHE [10
HEYTPOHHO-AM(PaKLMOHEH METO/ Ha CTPYKTYpaTa Ha OKCHIM C IEPOBCKUTONOIO6HA CTPYKTYpa.

Llenute u 3ana4ute Ha paGoTaTa 10 AUCEPTALMOHHKS TPY/ ca GOPMYITUPAHH SCHO:
-M3Clie/IBaHe Ha GapveBO-LEPaTHH KEPaMMKM, KOMTO HAMUPAT IPUIOKEHHE B TBHPIOOKCHIHHTE
ropuHy kieTkd (TOI'K), kouto npeanaratr nepCeKTHBHY ,,3€/€HH” TEXHOJOTHH 3a JUPEKTHO
npeo6pa3yBaHe Ha XMMHYECKaTa €HEPrusi Ha TOPMBOTO B €EKTPHYECTBO.
-M3CJIE/IBAHE HAa MOHOJIMTHM KepaMHMUHM OM(YHKLMOHAJIHM eNeKTpoau Ha 6a3aTa Ha OKCHHH
OupyHkuMoHanHu KaTanuszatopu ¢ npuioxkenue B TOIK  (LaogSrooMnOs (LSM),
La()ﬁSI‘OACOo,zFCo_gOg, (LSCF)).
-[I0JTy4aBaHE Ha HOBU €KCIIEPUMEHTAJIHU JaHHH, HA YMATO OCHOBA JIa C€ MOJTOMOTHE pa3GupaHeTo
Ha IpupojaTa Ha eQexkTuTe, MarHuTOope3sucTHBHOCT (MR), opbutanHo noapexaane (OO) u
3apsaoBo noapexaane (CO) B nerupanu ¢ 50% OynKu CheMHEHMs], a TaKa CBIO M Bb3MOXKHATA
BPB3Ka C ABJIEHUETO Ha (ha30BO OT/EJISHE.
1. Tlpencrasenara auceprauys ob6xpaima 142 cTpanHuu, pasnpejeneHd B 6 riaBu. B pamkute Ha
nurepatypaus 0630p B I'maBa 1 e npeicTaBeHa KpucmanHama u MazHUMHAMA CMPYKmMypa Ha
neposckumume ABO; u egpexmume na cmecenu eaneHmHocm 6 GUCMYMOSU MAH2AHAMU.
Msnonspana e nutepatypa oT 56 u3rounuka. [Ipeacraeseru ca 25 Gurypu.
2. B I'napa 2 e mpejcTaBeH JuTepaTypeH 0630p OTHOCHO HEOMPOHHO-OUMDPAKYUOHHUS MemOO U
memoo Ha Pumeeno xamo memoou 3a onpedensine Ha CMpyKmypama Ha nepoéckumume, TOYHATa
JIOKanM3alMs- Ha KHCIIOpoJa B KpMCTalHaTa CTpyKTypa. M3nomsBana e nutepatypa oT 12
U3TOYHHKA.

B sakmouenve B TeopeTMuHaTa yacT NOKTOPaHTBT € LMTHUpal 68 JIMTEpaTypHH M3TOYHMKA.
Tosa npeau BcHYKO ca CTaTHH B pEHOMMPAHH Hay4YHH CIIMCAHHUsl, MOHOTpadMy U KHUIM OT BOJELIH
crnenranucTi B obiactra. TeorepuyHaTta yacT e HamucaHa B 06eM OT 47 CTpaHMIIM, KOETO 1OKa3Ba,
4Ye JOKTOpaHTBT € 3alo3HaT C €CTeCTBOTO Ha mpoGiema 10 3amoyBaHe Ha paborara o
AMCepaLHsiTa.

B 3abenexkure cu KpM INpejcTaBeHaTa TeopeTuuHa 4acT OMX oTGels3aia, ye AOKTOpAHTa €
M3I0JI3BaJI HAKOM HE TOYHM M3pa3M KaTo Ha CTp. 35 pelKa 3eMs, BMECTO PEAKO3EMHHU €JIEMEHTH, Ha
ctp. 30 cMMUTpUiHO ekBUBajleHTHH M T.H. Ha ctp. 40 u 41 ypaBHeHusiTa HAMAT HOMEpALMS.
@urypute HIMAT LUTAT B JIATEPATYPHUS 0030p.

3. I/I3CJICIIBaHI/IHTa, KOUTO MMaT NPHHOCEH XapaKTE€p Ca OTpa3€HH B EKCHCpHMeHTa.HHaTa 4acT,
ChbCTOALIA CE OT TPH I'JIaBH. B I'napa 3 ca NPEACTABEHU CIIEJHUTE PE3YJITATUTE!:



3.1 Cmpyxkmypno onpedenane na BaCegssYy503.5 (BCY15) kamo oxcuden mamepuan 3a
mebPOOMenHa 20pUBHA KNemKa 4pe3 PeHM2eHOCMPYKmMypeH U HeympOHHO-OUPPAKYUOHEH AHANU3.

Pa3pa6GoTBaHeTo Ha ycTpoCTBa 3a mpeobpa3yBaHe M ChXpaHEHHE Ha €Heprus, HeoOXoauMa 3a
OCHUrypsIBAHETO Ha ,,YUCTa U YCTOHUYMBA EHEPIUs” CE OCHOBaBA Ha MPOEKTUPAHETO, CHHTE3UPAHETO
¥ XapaKTepU3UPaHETO Ha HOBM MaTepUaly C MOAXOAAIIM CBOMCTBA MO OTHOILEHUE Ha HOHHA W/ WK
€JIEKTPOHHA MPOBOAUMOCT, peIyKLMOHHA aKTUBHOCT, KaTaJIMTUYHU CBOMCTBA U T.H. CTPYKTYPHOTO
XapaKTepU3UMpaHe Ha TE3d MaTepUalM € OT ITbPBOCTENEHHO 3HAYEHUE 3a TOCTUraHe Ha )KeJaHW
ONTHUMAHHU CBOWCTBa. B Ta3zu Bpb3ka AuM(paKLMOHHMTE METOAM Ca Cpel OCHOBHHUTE CpPEACTBa 3a
NoJly4yaBaHe Ha HaJeXAHA MHpOpMALMs 32 CTPYKTYPHUTE XapPaKTEPUCTHKU U TAXHOTO pa3BUTHUE
10/l BIMsHME Ha BHHIIHYU (pakTopH (TeMneparypa, ChCTaB Ha ra3oBaTa Cpe/ia, HaJlsraHe M T.H.).

I'opuBHata knetka (I'K) ca eneKTpOXMMHUYHHM YCTpOWCTBA, B KOMTO XMMHYHATa €HEPrusi OT
rOPMBOTO C€ NPEBPHILA B €IEKTPUYHA M TOIUIMHHA, @ €AMHCTBEHHS OTIIAJIEH MPOAYKT € BOJA.

Teeprookcuauure ropusHu Kietku (TOI'K) kaToabT, aHOABT M €1EKTPOIUTHT Ca M3TOTBEHH OT
kepamuuHd Matepuand. TOI'K mpepnaratr ofemjaBaia 3ef€Ha TEXHOJIOTHMST Ha  NPSKO
npeobpazyBaHe Ha XHMMHMYecKaTa €HEprus Ha TropuBoTo B enektpudyectBo. TOI'K ce
XapaKTepU3Upar ¢ U3M0JI3BaHE Ha TBBPJ OKCH] (KepaMHUYHa) KOMIIOHEHTa KaToO €JEKTPOJIMT.

BCY15 ca monmyyeHu 4Ype3 TeXHMKaTa Ha aBTOMATHYHO TOPEHE OT METAJIHU HUTPATH |
U3M0JI3BaHe Ha ypes Kato peayuupail areHt. Kanuupanero B uHtepBana 1100-1150°C B uHepTHa
atMoc(epa npu mbaHO enuMmuHMpaHe Ha CO, ocurypsia mojyyaBaHe Ha efHo(aszeH mpax c
JKenaHuss XuMHu4yecku cbetaB BaCep s5Y) 15035 3a crpykrypHute uscnensadus ot UEEC (Mucturtyt
10 eNeKTPOXMMHUA M eHepruiiu cuctemu -BAH) ca mpejctaBeHn 9 cm® OT H3XOJHHS MaTepHa
BCY15 (6apueB uepar) B mpaxoobpa3Ha ¢opma u gBa tunma cwpabpxamu BCY15 o6pasuu
O3HauYeHM KaTo “IuTbTeH” M “mopect” moA ¢dopMaTa Ha NPECOBAHM JUCKOOOpa3HU MENETH C
auaMeTsp 20 mm.

Ha 6azaTa Ha peHTreHOCTPYKTYpHH U HEyTpOoHHO-audpakimonuu (HJI) aHanu3u ca HanpaBeHH
CIIETHUTE U3BOJU.

-npoBesieHuTe HJI ¥ peHTreHOCTPYKTYpHH €KCIIEPUMEHTH 110Ka3BaT, Y€ MaTepuaiure Ha 6a3ara
Ha BCY15 ca aHMOH Ae(DULIUTHU IEPOBCKUTH.

-HJI w3cnensanus npu paznuuHu Temnepatypd (20-480°C) mnokxa3patr, 4ye KpucCTalHaTa
CTPYKTYpa Ha T€3d MaTepHalu € C OPTOPOMOUYHA CUMETpPHUs, KOATO HE 3aBMCH OT MOPECTOCTTA M
yClOBUATa Ha CHHTepoBaHe. KHCIOpOAHMTE BakaHLMM B CTPYKTypaTa OCTaBaT IPOM3BOJIHO
pasnpeesieHy NpY CTaiiHa TeMInepaTypa.

3.2 CmpykmypHo onpedensine no memooa Ha eleKmpoHHama cnekmpockonus Ha bapues yepam
BaCegss5Y).1505.6 (BCY15) kamo mamepuan 3a mebpOoOKCUOHA 20pUBHA KNemKaA.

Ype3 TpaHCMHCHOHHA eJieKTpoHHa MuKpockonus (TEM) ce onpenenar ¢opmara, pa3sMepuTe U
nozapenbara Ha yactuumre. JudpakuuonHaTa KapTHHa CBUAETEICTBA 3a KPUCTAJIHATA CTPYKTYpa, a
ckaHupaniara eynekTponHa mukpockonus (CEM) npenocraes uHpopMmauus 3a Mopdoorusara Ha
M3CJIeIBAHUTE TIEPOBCKUTH.

[TpoBenenu ca u3mepBaHus Ha JBe mpaxoBu npobu or BCY15 npeau HakansgBaHe U ciel
HakansaBaHe npu 1000°C 3a 2 yaca.

B13 0CHOBa Ha M3BBPIIICHUTE U3CJIE/IBAHMSA Ca HANIPABEHH CJIEHUTE U3BOMK:

-€JIEKTPOHHO MMKPOCKOTICKMTE M3CJIe[IBaHMs TOKa3BaT, 4e Temmeparypata ot 1000°C He
npomeHsi Mopdororusra Ha ¢pa3oBusi cbetaB Ha BCY15.

-cTpykTypata Ha BCY 15 6a3upanu npoGu mpeau U clie]] HakajsBaHe, B CbOTBETCTBUE ¢ 6a3aTa
nanau PCPDFWIN, #96-152-6754, otroBapst Ha cbetaB BaCe gs5Y 010295 M KpUCTalIHA CTPYKTYpa:
OpTOPOMOMYHA CUMETPHS ¥ NIPOCTpaHCTBEHA rpyna Pmcn (62).

4. B I'naBa 4 ca pasrjiefilaHi uUHOBAMUGHU NPE3aPENCOAeMU YUHK-8b30YULHU KNEMKU (UHOBU).
[IpencTaBenu ca cleqHUTE pe3ysITaTH:

4.1 Onpedensne na kpucmanHama cmpykmypa Ha Mamepuanu ¢ Kamanumu4Hu c6oucmea no
OmHOWeHUe Ha npoyecume HA PeOYKYUs/OKUCIeHUEe HA KUCIOPOOa.

MertanHo-Bb3ayIIHaTa OaTtepuss € BuUA OaTepusi MIM TOpPUBHA KIIETKA, KOSATO M3IMO0JI3Ba
OKHMCJIEHMETO Ha MeTal C aTMOC(EepeH KUCIOpOA 3a NPOU3BOACTBOTO Ha €JIEKTPHUYECTBO.



OCHOBHWTE KOMINOHEHTH Ca aHOJ, NPUIOTBEH OT YMCTH METANM KATO IMTHIA WM LUMHK M
BBS/YLICH KaTOJ, KOHTO € CBbP3aH C M3TOYHHKA Ha BB3AyX. Katammsatopure BbB BB3AYLLHUS
KaTOZ MOABPIKAT €JIEKTPOXMMUYHATA PEAKIIUS C KMCIIOPOJEH ra3.

B HawmM AHM WMPOKO M3MO/N3BaHM Ca BB3YIIHMTE KaTalu3aTopd OT GlaropoJHH METaly.
TakuBa ca nnatuHa, 31aT0, CPE6PO M CHEAMHEHMS HA TEXHUTE CILIABH , 3apajli aTpaKTUBHATa Ha
NpaKTHka BHCOKa aKTMBHOCT. M3nonsea ce Taka ChIO amanraMeH amyMHUHHEB €JIEKTPOJI, KOMTO
ICMOHCTPHPA BUCOKA ITBTHOCT NpH paspexaane. OGUKHOBEHO Te3M €NEKTPOM Ca NMPEAOYMTaH
npes He6IaropoiHUTe METalM MOpaad HUCKATA MM IIEHA. IIpoyyenu ca cbio GHMHAPHM M TPOMHH
OKCH/I CBC IUMMHEINHA, IEPOBCKUTHA HJIH JPYTH CTPYKTYpH.

Bb3 ocHOBa Ha HeyTpoHOrpacKu H3cienBaHus NpOBEJICHH Ha mpaxoobpa3Hu obpasuy oT
BEIIECTBA, CHHTe3upaHu B MHctuTyTa mo karanmus va BAH (¢ mupmexc IC) u dupma Marion
Technology (¢ mnaekc MT u 6e3 uHzekc): Co304_IC, Ni-NiCo,04_IC, Co0304_MT, NiCo0,0,,
Lao,(,Sro_4Ca0_gO3.5 (LSCO), Lao_68r0,4C00,2Feo,803 (LSCF) U Lao_gsro,zMnO}a (LSM) Ca HaIllpaBEHH
CJIEZIHUTE U3BOMIM:

-TemneparypHo 3aBUCHMHTE HeyTpoHOrpamMM Ha cbeauHenusta LSCF, LSCO u LSM,
MOKa3BaT, Y€ CTPYKTypHATa CUMETpHs (POMGOEApUYHA CHMETPHS C IPOCTPAHCTBEHa rpyna R-3c¢)
HE C€ NPOMEHS B M3C/IC/IBaHKS TeMIlepaTypeH auanasoH (20-290K).

-Heytponorpamure Ha Co304_IC u Co304_MT pa3skpuBaT nosiBata Ha JOMbIHHTEIHHA [THKOBE
npu 23K u 25K, npoustHyamy ot aHTH(EpOMArHUTHOTO NOJPEXKIAaHE HA aTOMHUTE MAarHUTHH
MOMEHTH.

-[lonoGHO Ha peHTreHoBMTE mMAarpaMu, HEYTPOHHHMTE HM(PAKTOrpamu NOTBBPXKAABATT , Y€
M3C/I€IBaHUTE NPoGH ca eaHodazuu. Mskmoyenne npasu cbetaBbT NiC0,04, B KOHTO ce NposBsBa
HAJIMYMETO HA METAJIEH HUKEJL.

4.2 Cmpyxmypno oxapaxmepusupane na nepoeckumume LSM u LSCF xamo Mamepuanu 3a HO8u
be36venepoonu 2az00ughyzuonnu enekmpoou

[lpeanoxen e HOB mu3aliH Ha BB3AYLIEH €JICKTPOJl 3a TaKa HAape4YeHHs ,,MOHOJIUTEH’
Gespbriieponen rasomudysuonen enektpop (IJIE), mpu KoiTo ce wu36sarsa TPaJULIUOHHUSAT
rasoauby3uOHeH CJOM, HANpaBeH OT BBIVIEPOJEH MaTepHal W MO TO3M HAYMH Ce HaMaJisiBa
CKOpOCTTa Ha KOPO3Hs.

IIpunoxena e cTangapTHa KepaMMYHa TEXHOJOTHS 3a IOJy4YaBaHE HA MOHOJMTEH
rasonudysuoneH enekrpoa (I'AE). Usxonuure npaxore LSM u LSCF ce cmecsat ¢ nopoo6pa3yBaiil
rpagur (Timrex, KS6) B mpoasikeHue Ha 5 yaca Ha TONKOBA MEJHMLA, Cl€l KOETO Ce KarBa
HSKOJIKO KarKy MOJMBHHHII-aIkoXoi (PVA) xato cBbp3Balio BeweCTBO U nmpecsTata (ppakius 250
pm € CTyJ€HO TMpecoBaHa W CHHTepoBaHa. 3a Te(UIOHM3AlMs HAa €[HATa CTpaHa o
€KCTEpUMEHTaIHaTa TablIeTKa ce M3MO0N3Ba BOJHA eMyJIcUs OT nonutpaduyopetunen (PTFE).

M3nonzsanu ca [uppakiMOHHKM METOAM 3a aHaiu3 peHtreHos (XRD) u HeyTpoweH (ND).

®Dazosara MeHTH(UKaLMI € HampaBeHa cbe codryepa Diffracplus EVA, kato ce u3nonssa
PDF-2 6aza nanuu na MexayHaponuus LeHTBp Ha Audpaxuyonnd nanuu (ICDD). HeytpouHo
AubpakUMOHHHTE MOJENM Ca AaHAM3UpaHM MO METOJa Ha PHUTBeNJ, Karto € M3MOJ3BaHO
npunoxxennero WinPLOTR u nakera 3a yrounsBane FULLPROF upe3 npunarane Ha pexxuma Ha
CbBIAJICHHE Ha MPO(UIHK, MOCHEBAH OT NBJIHOTO YTOYHsBaHe Ha MpoQUiIa Ha CTPYKTYpHHSA
MoJIeT. . '
3a xapakTepu3MpaHe Ha NPOMEHMTE B MHKPOCTPYKTYpaTa Ha MAaTE€pHAIUTe M BIMSAHUETO HA
Te()IOHM3aLMATa BbPXY PaGOTHHTE XapaKTEPUCTHKM Ha €JIEKTPOAMTE € M3MOJ3BaHAa CKaHMpalla
esleKTpoHHa MUKkpockonusi (CEM).

Bb3 ocHOBa Ha CTpYKTYpHOTO oOXapakTepusupaHe Ha nepoBckuture LSM u LSCF ca
HalpaBeHU CIIEAHUTE U3BOMM:

-Hanvunero Ha kuCIOpoZHM CBOGOJHM MecTa B JBETE M3XOJHH MEPOBCKUTONOAOGHH
CbEIMHEHHUS M3IJIEXK/IA ONITUMAJIHO 3a CBOMCTBAaTa Ha CMECEHATa eIeKTPOHHA-HOHHA MPOBOAUMOCT.

-Ilpu paGorunua LSCF-enektpon ce HabmiofaBa HamajisBaHe Ha obGeMa Ha TPUIOHAIHATa
elIEMEHTapHa KJEeTKa M HK3pa3eHa MOHOJIMTHOCT Ha cTpykTypata. Crex TedioHH3auus



obpasyBanute ce aBe (asu ca aBTOHOMHH, a arjioMepara OT MPaXOBM YaCTHIM KOMIpPEMETHpa
CTPYKTypaTa Ha eIEKTpO/Ia U BiIOLIaBa paGOTHUTE My XapaKTepUCTUKH.

-LSM-enextponst, Teduionusupan ot exgnarta CTpaHa, ciel oTpaGoTeH Gpoiil LMKIM 3aps-
paspsan ce o6pasyBa Mpexa OT Te(JIOHOBH BIAKHA, KOHTO o6rpakiaT YacTULUTE, CTaGUIM3UpPAT
MHKPOCTPYKTypaTa, €l€MEHTapHaTa K/eTKa NpaKTHYECKH OCTaBa HENPOMEHEHa M 3amnaseHata
TMOPBOSHOCT OCHIypABA KHCIIOPOJEH TPAHCIOPT B GaTepusTa, KOeTo OGSCHSBA MO-H0GpUTE My
CIICKTPOXMMHHH XapakTEPUCTUKH M MEXaHW4HaTa cTabuiHoCT cripsivo LSCF-enexpoza.

4.3. Cmpyxmypno oxapaxmepusupane na nepoeckumume LSCO u LCCO xamo mamepuanu 3a
HOBU be36b21ePOOHU 2a300UPY3UOHHU eneKxmpoOu

B LCCO, kpaero HamaneHusT pa3Mep Ha Ca®* #ioHu e mo-MambK OT La3+, 3aMECTBaHETO
TPCM3BMKBA HAMATIBAHE HA KPUCTAITHATA CUMETpHUsA. [Ipu HUCKHUTE MIepaTypH ce nojyyasa bazos
npexon oT R3-¢ kbM Pnma kato ¢yHKuMs Ha JIerupaHeTo, ChC 3HAUMTEITHO FOJISIM JMara3oH Mex1y
TAX, KbIETO (hasute R3-c u Pnma cuimecTByBat €JHOBPEMEHHO.

3amecTenuTe (asu Ha cmeceHa BaneHTHOCT La;.,SrxCo0; 5 NPUBJIMYAT BHUMAHUE KaTO KAaTOIH
B TBbP/IOOKCHIIHM TOPUBHY KJIETKH, THH KaTO Te MOKa3BaT KOJOCATHO MATHUTHO CHIPOTUBIIEHHE U
3aIl0TO T€ OCUI'YpABAT EMUTAKCHAIIHM EJIEKTPO/IH 32 (hepOesIEKTPULIHTE.

AHaJIM3bT Ha TOJTy4YEHUTE PE3Y/ITaTH BOIM JIO CIEAHATE U3BO/IH:

-Ilopo6Ho Ha Beue pasriepanure marepuanu (LSM u LSCF), xpucrannara ctpykTypa Ha
LCCO u LSCO umar chbiara opropomM6uuHa rpyna Ha CHMETpHS, KOSATO HE Ce MPOMEHs B Mpolieca
Ha U3TOTBSAHE U U3CJIE/IBaHE HA E€IEKTPOIHTE.

-IpH €HK M CBINM YCIOBHUSA HA MNPHUIOTBSAHE HA ENIEKTPOAMTE, Te€3d M3rotBeHu ot LSCO
MOKA3BaT MHOIO 10-106pa MMKPOCTPYKTYpa- Te ca IIOPECTH 3a Ja IpEMHHaBa CJIEKTPOJIUT U
KHCJIOPOZI, HO B CBIIOTO BPEME JOCTATHYHO IUTHTHH, KOETO YJIECHSBA IPEX0/ia Ha 3apsi/.

5. B I'nasa 5 ca npeicTaBeHu U3CIEABAHNUS BEPXY 3amMecmenu bucmymosu manzanamu cvc cmecena
eanenmuocm.

3abenexuTenHara CrocoGHOCT, KOATO OT/IMYaBa MaHraHaTUTE Ha 6as3aTa Ha 6ucMyT ot Re-

MaHraHatute (Re € KaTHOH OT pENKO3eMHHM €NEMEHTH) ChC CXO/HA CTpPYKTypa , noaobHa Ha
TICPOBCKUT, € MHOrO MO-BHCOKaTa Temieparypa Tco Ha ycTaHOBsSBaHe Ha IOAPENEHOCT Ha
3apaauTe(CO). 3a Bio sSro sMnOj ce oTunTa pexopaHaTa 3a MaHraHati Temnepatypa Tco=525K.
Ilpn cuHTesa Ha GHMCMYTOBMTE pENKO3EMHM MaHTaHaTH BigasNdo2sSrosMnOs (BNSMO) u
Big 2sNdg 25Cag sMnO3; (BNCMO) u3X0qHUTE OKCHAH KkapboHatu ca B3eTH Bi;O3, CaCO3;, MnCO;
1 R;0; (R=La, Nd, Ho) B mogxozsiuu npeBapuTEIHO M3UMUCIIEHH TEIIOBHH CHOTHOLIEHHUS GJTH3KH
A0 CTEXHOMETpUYHATA MPOMOPLKs C OTYMTAHE HA JIETIIMBOCTTA Ha GUCMYyTa.
IIpu npoBenenuTe HEyTPOHO-TM(PAKUMOHHE PEHTICHOCTPYKTYPHM M MarHMTHM M3MEpBaHHs 3a
M3ACHsBaHE Ha CTETIEHTa Ha 3aMeCTBaHe Ha JuaMarHuTHy Bi’* ¢ penxoseMun Maruutau Nd°* #onu
BbpXY CTpYKTypaTa M MarHUTHHUTE CBOMCTBA Ha nonukpucraiuure (BNSMO) u (BNCMO) e
YCTaHOBEHO Ye:

-IpUHa/JIe’)KaT KbM CEMEHCTBOTO HA CMECEHO-BAJIEHTHUTE MAHTaHUTH, 3a KOUTO
MHOTOJIMKOCTTa Ha €eKTPHYECKH U MarHMTHHM CBOKMCTBa ce OOsACHsBA C MOMOIIA HAa TEOPUATA Ha
B3aUMOJICHCTBHE Ha JBOMHMA 0OMeH, edekra Ha SH-Tenbp, TeopusTa Ha MONSIpoHa M (Pa3oBOTO
pasielnsHe. :

-NpEeJCTaB/sBaT IPUMEPH 33 PeaIM3UpaHe Ha CTPYKTypHATa KOHLEMLMS 3a CIIOHTaHHO (ha3oBO
pasaeisHe. i

B 3axnouenue EKCHCpHMCHTaJ'IHaTa 4acT € HalMcaHa sICHO U € JIECHO 3a YMTaTeJs Aa Npociieau

JIOrMKaTa Ha NPOBEECHUTE U3CIIEIBAHMUSI.
B 3a6enexkute cu KbM IpeicTaBeHata EkcrnepuMeHTaniHa dacT GMx orGenssana, HAKOHM

TEXHUYECKH HETOYHOCTH, ¢ur 5.7 u ¢ur. 5.8 He ce Bwxpar scHo. Tabmuua 3.3 He € KOpEKTHa.
H3nonsanu ca cekpaineHus 6e3 a ce BEBEXAA TAXHOTO 3Ha4YeHue, Hanpumep UEEC.

6. B I'napa 6 ca npecTaBeHH NPUHOCKTE KbM JAUCEPTALMOHHMS TPY/I.



Hucepraumonnn Tpyn chabpika 6e3COpHU HayYHH M HAYYHO MPHIIOKHMU NPUHOCH, KOUTO OMX
06o01una KakTo cieqpa:
1) nonyuenu ca HEYTPOHO-M(PaKLMOHHM PE3YNITATH 3a CTPYKTypaTa Ha npaxoobpa3Hu, CII0ECTH U
NOPECTH MaTepuai, 6asupanu Ha KOMIIO3MLKsATa GapueB Liepar BaCeos5Y0.150s.5 (BCY15), kouro
Ca KOMIIOHCHTH HAa HOB [M3aliH HA MOHOJMTHH TBBPIOOKCHIHM FOPHBHH KIETKH. Haii-no6pu
PE3yNTaTH 32 MBJIHO NMPOQUIHO CHBMNAAEHHE HA CKCTICpUMEHTANHUTE JudpakTorpamu 3a "mpax",
"mreTeH" M "mopect” Marepuan TIpOM3BE/I0Xa MOJE/IM, ONMMCBAIA KPUCTAlHATa CTPYKTypa Ha
OpTOpOMGHMYHA MPOCTpaHCTBEHA Ipyna Pnma.
2)IIPOBE/IEHUTE HEYTPOHO-TU(BPAKUMOHHE U3CIEBAHHS 38 BIMSHHETO Ha TemIieparypata BbpXY
KpuUCTajlHaTa CTPYKTypa Ha MEPOBCKHUTH ChC chetaB Co3;04 IC(MT), Ni-NiC0,04_IC, NiC0,0,,
Lag 6Sr94Cag 3035 (LSCO), Lag 6Sro 4Cog 2Fe §03 (LSCF) u Lag sSro,MnOs.5 (LSM).
/loKa3axa TSXHaTa CTabMIIHOCT B M3CIIEBAHUS TemnepaTypeH o6xsat 20-300K u MIPUTIOKUMOCTTA
MM KaTo MNOTCHLMAIHK KaHAMJATH 3a pa3paGoTBaHe Ha GHGYHKLMOHATHH KaTajlu3aTopu H
TNpe3apexnaeMu LIMHKOBO-BB3YIHHA GaTepHHu.
3) YcraHoBeHo e, 4Ye npu 3ana3BaHe Ha MOCTOSHHA €JIEKTPOHHA KOHLEHTPaLsl B MaHIaHATUTE
Bio2sNdo2s(Sr, Ca)osMnOs, usMeHeHHETO Ha eDEKTHBHUS pa3Mep Ha KAaTHOHa B A-Bb3ena B
M3XOIHUTE MaHTraHATH BOJM [0 ChIUECTBEHH CTPYKTYPHH IPOMEHH.

Ilo Temata Ha gucepTauMoHHus TPy ca MyGJIMKYBaHU 5 PELCH3UPAHU U pedepUpaHHH HayYHH
yGIIMKalUK, 2 OT KOMTO B CIMCAHHS C HMITAKT axTtop. 3abenszanu ca 2 uuTUpanus. JIMYHUTE MU
AMCKYCHH C IOKTOPAHTKaTa Mo TeMaTa Ha JUCEPallMOHHUS TPYA Me y6eXJaBaT B HeliHaTa Bojella
POJIAd N0 M3M'BJIHEHMETO Ha MOCTAaBEHATa B NMCEPTALUATA L], MPOBEXKIAHETO Ha EKCIIEPUMEHTH,
00pa6oTka Ha MOJyYEHHTE Pe3yNTaTH W TAXHATA uHTepnpeTauys. HaykoMeTpuunure naHHu Ha
KaHaMaTa NOKpUBaT U3MCKBaHUATa onpeneneru or HC na UE.

ABpopedepaThT 0Tpa3siBa BAPHO JUCEPTALIUATA.

Bbnpocu v kpuTHYHHE Genexku:

I. TlosiBaTa Ha MONBIHMTENHH NHKOBE HA HEYTPOHOTPAMHTE, ¢ur 4.2 npu 23K u 25K Ha
METaIHUTe OKCHAHM Katamusatopu Co3;Os IC(MT) okasBa i BiaMsHME BBpXY TAXHATa
AKTUBHOCT? :

2. OT mpoBeieHMTe aHATIM3M ChC CKAHMpAIA €JIEKTPOHHA mukpockonus (CEM), ¢ur.4.21 u
4.22 kax obsacHaBare no-go6pata MHKpocTpykTypa Ha LSCO NIEPOBCKUT B CpaBHEHHE C
Tasu Ha LCCO? '

3aka0ueHue

Bb3 0CHOBa Ha rOpEeM3NIOKEHOTO CYMTaM, Y€ JUCEPTAMOHHH TPYA »»HeyTpOHHO- I paKMOHHH
M3CIIE/IBAHNS HAa OKCHJM C NEPOBCKMTONMOAOOHA CTpykTypa” ¢ aBtop Tans ManakoBa, chabpxa
CBLICCTBCHH Hay4YHH M Hay4HO-TIPHIIOKHH PE3YJITAaTH, MOAKPENIEHH ChC CHOTBETHA MyOIMKALIHOHHA
aKTHBHOCT, KOETO MM JaBa OCHOBaHME Ja M3pa3i yGENCHOTO CH MHEHME. a ce MPHChIH
obpa3oBaTe/niHa M HAy4YHA CTemneH ,,Jo0kTop” Ha Tans JlumoBa ManakoBa.

-

20.10.2023r.
Peuenzenr:

/nou. a-p Munena Bemkosa/



