
OT3bIB 

Ha asTopecpepaT .r:u1ccepTa11JnI U:eMa AneKcam:i:pa AneKcees1rqa «CneKTpaJihHO

JIIOMHHecQeHTHhie H KHHeTH'leCKHe HCCJie,LJ;OB3HHSI rpa,LJ;HeHTHO-aKTHBHpOB3HHhIX 

6 * * KpncTaJIJIOB uuo aTa JIHTHH c onTn11ecKHMH QeHTpaMn Yb , Er », rrpe,n:cTaBJieH-

HOH Ha COMCKamie yqeHOH CTerreHM KaH,n:M,n:aTa cpH3MKO-MaTeMaTfflieCKMX HayK 

ITO crre:u:MaJibHOCTM 01.04.05 - OIITMKa 

AKTYaJihHOCTh ,n:MccepTa:U:MOHHoro Mccne,n:oBaHM51 o6ycnosneHa Heo6xo,n:MMo

cThIO M3yqeHM51 CBOHCTB HOBOro KJiacca OIITffLJeCKMX MaTepHaJIOB c HepaBHOMepHbIM 

KOHTpOJIHpyeMbIM pacrrpe,n:eJieHMeM rrpHMeCHbIX :u:eHrpOB, MMeIOI.l(MM cpyHK:U:MOHaJib

HyIO 3aBMCMMOCTb KOH:U:eHTpa:U:MM rrpHMeCM OT rrpo,n:OJibHOH KOOp.D:HHaTbl KpHCTaJIJia 

(KOH:U:eHrpa:U:MOHHbie rrpocpHJIH). I1pHMeH51eMa51 B pa6oTe TeXHOJIOrM51 rronyqeHM51 MC

CJie,n:yeMbIX rpa,n:MeHTHO-aKTMBHpoBaHHbIX o6pa3:U:OB II03BOJI51eT MO,n:enHpOBaTb OIITM

qecKMe CBOHCTBa MOHOKpHCTaJIJIOB, aHaJIOrMtIHO rronyrrpoBOLJ:HMKOBbIM reTepOCTPYKTy

paM c M3MeH51IOI.l(eHC51 nrnpHHOH 3arrpell(eHHOH 30HbI, l!TO OTKpbIBaIOT 6oJibIIIOH rrpH

KJia,n:HOH acrreKT MX MCIIOJib30BaHM51 c :u:eJiblO pa3pa60TKM 3cpcpeKTMBHblX cpoTOHHbIX M 

OIIT03JieKrpOHHbIX ycTpOHCTB. 

AsTopoM rrpose,n:eHhI o6IIIHpHbie Mccne.n:osaHM51 crreKTpaJibHO-KMHeTMtiecKMx M 

JIIOMMHec:u:eHTHblX CBOHCTB rpa,n:MeHTHO-aKTMBHpOBaHHbIX KpHCTaJIJIOB c KOH:U:eHTpa

:U:MOHHbIMM rrpocpmUIMM MOHOB pe,n:Ko3eMeJibHhIX 3JieMeHTOB Yb3+, Er3
+ M KOH:U:eHTpa

:U:MOHHhIMM rrpocpHJI51MM HecpoTopecppaKTMBHOH rrpHMeCM MOHOB Zn2
+, a TaK)l(e MOHaMM

peJiaKCaTopaMM Ce3
+. ITpose,n:eHbI Mccne.n:o~aHM51 no orrpe,n:eneHMIO 3aKoHoMepHocTe:H: 

A- ~ E 3+ BJIM51HM51 KOH:U:eHTpa:U:MOHHbIX rrpo'±'MJieM OIITMtieCKMX :u:eHrpOB MOHOB r Ha crreK-

TpaJibHO-JIIOMMHec:u:eHTHbie 

LiNb03:Er(Ce, Zn). 

CBOHCTBa rpa,n:MeHTHO-aKTMBHpOBaHHbIX KpHCTaJIJIOB 

lfa MaTepHaJIOB aBTOpecpepaTa, :u:eJib M IIOCTaBJieHHbie 3a,n:atIM LJ:MCCepTa:U:MOHHO

ro MCCJie,n:oBaHM51 COOTBeTCTByeT OCHOBHbIM BbIBO,n:aM M HaycIHbIM IIOJIO)l(eHM51M, BbIHO

CMMbIM Ha 3all(MTY. 

HaM6onee Ba)l(HbIMM HaycIHbIMM pe3yJioTaTaMM ,n:MccepTa:U:MOHHoro Mccne,n:osa

HM51 51BJI5IIOTC51: 

- srrepBhie rronyqeHbI na6opaTopHbie o6pa3:U:hI rpa,n:MeHTHO-

aKTMBHpOBaHHhIX KpHCTaJIJIOB HMo6aTa JIMTM51 c HecpoTopecppaKTMBHOH rrpHMeChIO Zn c 

:u:eJiblO ynyqIIIeHM51 .rryqeBOH CTOHKOCTM KpHCTaJIJia: 

Li1-j(x)-k(x)-h(x)Nb03: Erj(x)1 Znk(x)1 Ceh(x), 

r.n:e j (x) - cpyHK:U:M51 3aBMCMMOCTM KOH:U:eHTpa:U:MM OIITMtieCKMX u;eHrpOB MOH OB Er3
+ OT 

rrpo,n:OJibHOH KOOp,n:HHaTbI KpHCTaJIJia; 



k(x) - <i_)yHKI.1;115! 3aBHCHMOCTl1 KOHQeHrpau;1111 OIITJilieCKHX QeHrpOB HOHOB Zn2
+ OT 

rrpo,n:OJibHOM KOOp,n:HHaTbI KpHCTaJIJia; 

h(x) - <PYHKQ115I 3aBHCHMOCTl1 KOHQeHrpau;1111 OIIT11qecKHX u;eHrpOB HOHOB Ce
3
+ OT 

rrpo,n:OJibHOM KOOp,n:HHaTbI KpHCTaJIJia; 

- rrpoBe,n:eHbI crreKrpaJibHO-KHHeT11qecK11e 11CCJie,n:oBaHH5I rpa,n:11eHTHO-

aKTHBHpOBaHHbIX KpHCTaJIJIOB LiNb03:Er(Ce,Zn) 11 ycTaHOBJieHbI 3aKoHOMepHOCTH BJIH-

5IHH5I KOHQeHTpau;110HHbIX rrpoqmJieli Ce 11 Zn, CB5I3aHHbie co CHH)KeHHeM xapaKTepHoro 

JIIOMHHecu;eHTHoro BpeM5I )1(113HH Er
3+; 

- rrpoBe,n:eH cpaBHHTeJibHbIM aHaJil13 reHepau;HOHHbIX rrapaMeTpOB o,n:Hopo,n:

HO Jier11poBaHHbIX KpHCTaJIJIOB LiNb03:Yb,Er, LiNb03:Er 11 rpa,n:11eHTHO

aKTHB11poBaHHbIX KpHCTaJIJIOB LiNb03: Yb,Er (113MeHeH11e KOHQeHrpau;1111 Yb
3
+ OT 1,2 

,n:o 0,6 aT.%; H3MeHeH11e KOHU:eHrpau;1111 Er
3
+ OT 0,02 ,n:o 0,3 aT.%), LiNb03:Er (113Me

HeH11e KOHQeHrpau;1111 Er
3
+ OT 4,1 ,n:o 2,5 aT.%), KOTOpbIM IIOKa3aJI, qTo rpa,n:11eHTHO

aKTHBHpOBaHHbIM KpHCTaJIJI LiNb03: Yb,Er o6Jia,n:aeT MHHHMaJibHOM noporOBOM MOI.Q

HOCTbIO HaKaqK11 0,49 KBT/cM
2
. 

CorJiacoBaHHOCTh TeopeT11qecKMx ou;eHoK 11 3Kcrrep11MeHTaJibHhlX pe3yJihTaToB 

rro,n:TBep)K,n:aeT 11x ,n:ocToBepHOCTh. IIonyqeHHhie pe3yJihTaTbI 5IBJI5IIOTC5I op11r11HaJib

HhIMH 11 o6Jia,n:aIOT rrpaKTHqecKOM u;eHHOCTbIO JJ:JI5I pa3pa6oTKl1 HOBbIX OIITJiqecKHX 

KOMIIOHeHTOB c u;eJibIO co3,n:aHH5I 3<i_)<i_)eKTHBHbIX <jloTOHHbIX 11 OIIT03JieKTpOHHbIX 

ycTpolicTB. HayqHa5I u;eHHOCTb rroJiyqeHHbIX B ,n:11ccepTau;1111 pe3yJihTaToB onpe,n:eJI5IeT

C5I 11x 11crroJib30BaH11eM rrp11 BbIIlOJIHeH1111 rrpoeKTOB HHP. OcHOBHbie pe3yJihTaTbI 11 

IIOJIO)KeHH5I ony6JIHKOBaHbI B Be,n:yru;11x Ha~HbIX )KYPHaJiax 11 arrpo611poBaHbI Ha Me)K

.n:YHapo,n:HbIX KOH<l>epeHQ115IX. 

IIpaKT11qecKa5I 3Haq11MOCTh 11ccJie,n:oBaH11li 3aKJIIOqaeTC5I B cy)KeH1111 3cp<PeKTHB

Holi crreKrpaJibHOM o6JiaCTl1113JiyqeHH5I Ha JJ:JIHHax BOJIH 1,55 H 2,9 MKM, qTo II03BOJIHT 

CKOHQeHrpHpOBaTb rrepeHOCHMyIO OIIT11qecKHM CHrHaJIOM MOI.QHOCTb, TeM caMbIM yBe

JIJiqJiTb ,n:aJihHOCTb rrepe,n:aq11 c11rHaJIOB rro AOJ1C 11 BOJ1C. 

BMeCTe c TeM, CTOHT OTMeTHTb OT,n:eJibHbie He,n:ocTaTKH, He CHH)KaIOI.QHe Kaqe

CTBa 11 rrpaKTJiqecKOM 3Haq11MOCTl1 BbIIlOJIHeHHOM pa60TbI: 

1. lb aBTOpe<l>epaTa He5ICHO, rrpOBOJJ:HJIOCb JIM aBTOpOM rrp11 MaKeT11poBaHHl1 Jia-

3epa HCCJie,n:oBaHHe 3aBHCHMOCTl1 MOI.QHOCTH 113nyqeHH5I OT MOI.QHOCTH 

HaKaqK11, a TaK)Ke CTa6HJibHOCTb MOI.QHOCTH H3JiyqeHH5I B crreKTpe H3JiyqeHH5I. 

2. I1MeIOTC5I OT,n:eJibHbie CTHJIHCTHqecKHe onm6KH 11 HeToqHOCTH B BbIIlOJIHeHHH 

rpa<l>HKOB. 

CqHTaIO, qTo ,n:11ccepTaQH5I «CrreKTpaJibHO-JIIOMHHecu;eHTHbie 11 KHHeT11qecK11e 

HCCJie,n:oBaHH5I rpa,n:11eHTHO-aKTHBI1pOBaHHbIX KpHCTaJIJIOB HH06aTa JIHTH5I c OIITHqe

CKHMH u;eHTpaMH Yb
3+, Er

3
+» y,n:oBJieTBOp5IeT KpHTepH5IM, rrpe,n:'b5IBJI5IeMbIM K KaH,n:11-

,n:aTCKHM ,n:HccepTaQH5IM «I10JIO)KeH11eM o rrpHcy)K,n:eHHH yqeHbIX cTerreHeli», yTBep

)KJJ:eHHOM rrocTaHOBJieHHeM IIpaB11TeJibCTBa Pocc11licKoli <l>e,n:epau;:a:a M~ 842 OT 



24.09.2013 r. (B pe;:J:aK1(HH OT 01.10.2018 r.) (rm. 9 - 14), a ee aBTop, IJ;eMa AneKcaH;:J:p 

AneKceeBHq, 3acny:>KHBaeT rrpHcy:>K;:J:eHH.sI yqeHoii cTerreHH KaH;:J:H;:J:aTa cpH3HKO

MaTeMaTHqecKHX HayK no crre1(HaJibHOCTH 01.04.05 - OrrTHKa. 

HaqanhHHK Kacpe;:J:phI 

cpe;:J:CTB H CHCTeM rrepe;:J:aqH H o6pa60TKH HH<PopMa1(H 

KaH;:J:H;:J:aT TeXHHqecKHX HayK 

(20.02.25 - BOeHHajl 3JieKTpOHHKa, annaparypa KOMnJieKCOB BOeHHOro 

3aMeCTHTeJib HaqaJihHHKa Kacpe;:J:pbl 

cpe;:J:CTB H CHCTeM rrepe;:J:aqH H o6pa60TKH HH<PopMa1(HH 

KaH;:J:H)J:aT TeXHHqecKHX HayI<: 

C.KOBaJih 

(20.02.25 - BOeHHM 3JieKTpOHHKa, annaparypa KOMnneKcoB BO A.Ky3hMeHKO 

<Pe.D,epaJibHOe rocy.D,apCTBeHHOe Ka3eHHOe BOeHHOe o6p Hoe y'-lpe)l()l.eHHe BbICUiero o6pa30BaHHjl 

«Kpactto.D,apcKoe BbICUiee BOettttoe Y'-IHJIH~e HMeHH rettepana a ' C.M. lllTeMeHKO». Ilo'-ITOBbIH a.D,pec: 

350063, r. Kpactto.D,ap, yn. Kpac11tta, .D..4; Ten. 8(861)268-35-09, 3JieKTpOHHbIH a.D,pec: barashek@mil.ru 

Ilo;:J:rrHCH KoBaJI.sI C.A. H Ky3hMeHKO A.C. 3aBep.sIIO. 

, . .__ ................. , 

C.MyxTapoB 


