
OT3hiB 

oqnn.J;I-IaJibHoro orrrroHeHTa Ha .IJ:I1CcepTa:u;~uo II(ep611Hbi BecTbi B5JqecnaBOBHbi 

«Henuueuuo-onTuqecKue 31j>lj>eKThi ua nepuo,LJ;uqecKH non.srpu3oBaHHhiX 
cTpyKTypax B onTuqecKHX sonuoso,LJ;ax ua uuo6aTe JJHTH.H», rrpe.ncTaBJieHHYIO 

Ha COI1CKaHI1e yqeHOH CTeiieHI1 KaH.IJ:I1.IJ:aTa cp11311KO-MaTeMaTHqecKHX HayK ITO 

CIIel(HaJibHOCTH 01 .04.05 - OIITHKa 

,z:::(HccepTaQHOHHa51 pa6oTa B.B. II(ep611Hbi rrocB511l(eHa H3yqeHHIO 

oco6eHHOCTeH HeJIHHeHHO-OIITI1qecKHX 51BJieHHH IIpH pacrrpocTpaHeHHH CBeTa B 

OIITHqecKHX LiNbQ3 BOJIHOBO.IJ:aX, HMeiOII(HX opHeHTHpOBaHHYIO peryAApHyiO 

.noMeHHYIO CTPYKTYPY. C yHHKaJibHbiMH CBOHCTBaMH rro.no6HbiX cHcTeM, TaK)I(e 

o6o3HaqaeMbiX B JIHTepaType KaK IIITC (rrepHO.lJ:HqecKH rron51pH30BaHHbie 

cTpyKTYPbi) HJIH IT,z:::(C (rrepHO.lJ:HqecKHe .noMeHHbie cTpyKTYPbi), cero.IJ:H51 

CB513biBaiOTC51 rrepcrreKTHBbl C03.IJ:aHH51 MHOrOKaCKa.IJ:HbiX HHTerpaJibHO­

OIITHqecKI1X. KOHBepCHOHHbiX ycTpOHCTB, rrpe.IJ:Ha3HaqeHHbiX .IJ:JI51 3cpcpeKTHBHOrO 

yrrpaBJieHH51 Jia3epHbiM H3JiyqeHI1eM pa3JIHqHbiX qacTOTHbiX .IJ:Haiia30HOB. TaKHM 

o6pa30M, aKT)'aJibHOCTb pa60Tbl He Bbl3biBaeT COMHeHHH. 

Pa6oTa COCTOHT H3 BBe.IJ:eHH51, qeTbipex rJiaB, 3aKJIIOqeHH51, CIIHCKa 

JIHTepaTypbl H IIpHJIO)I(eHH51. 

Bo BBe)leHHH o6ocHoBaHa aKTYaJibHOCTb TeMbi, ccpopMynHpoBaHa :u;eJib 

pa6oTbi, o6o3HaqeHbi rrpe.nrronaraeMbie MeTO.IJ:bi Hccne.noBaHI151, Bbl.lJ:eJieHbi 

HayqHa5J HOBH3Ha H IIpaKTHqecKa51 3HaqHMOCTb, a TaK)I(e orrpe.neJieHbl OCHOBHble 

IIOJIO:>KeHH51, BbiHOCHMbie Ha 3all(HTY. I1pHBO.IJ:51TC51 CBe.IJ:eHH51 o6 Ol(eHKe 

.nocToBepHoCTH rronyqeHHbiX naHHbiX, JIHqHoM BKnane aBTopa H cTpyKType 

.IJ:H ccepTaQHH. 

I1epBa51 rnaBa 51BJI51eTc51 rroJIHOCTbiO o63opHoif. ABTopoM BbiiiOJIHeH aHaJIH3 

cpH3HqecKHX rrpo:u;ecCOB, rrpOHCXO.lJ:511l(HX rrp11 pacrrpocTpaHeHHH CBeTa B 

orrTHqecKHX BOJIHOBo.nax H rrepHO.lJ:HqecKHX .noMeHHbiX cTpyKTypax C03.IJ:aBaeMbiX 

B KpHcTannax HHo6aTa JIHTH51. OrrHcaHbi crroco6bi BH3YaJIH3aQHH 11 11ccne.noBaHH51 

IT,z:::(C . Ha ocHoBaHHH naHHoro aHaJIH3a ycTaHaBJII1BaiOTC51 rrpHopHTeTbi pa6oTbi B 

06JiaCTH H3yqeHH51 3cpcpeKTHBHOCTH reHepaQHH BTOpOH rapMOHHKH (rBr) 

Jia3epHOrO H3JiyqeHH51 B pe:>KHMe KBa311CHHXpOHH3Ma Ha III1C B BOJIHOBO)laX 

Ti:LiNb03 11 Zn:LiNb03. ,z:::(orroJIHHTeJibHOH 3a.naqeif aBTop orrpe.nen51eT 

TeopeTHqecKOe HCCJie.IJ:OBaHHe KOHBepCHOHHOH BOJIHOBO.IJ:HOH CHCTeMbl, 

rrpe)lHa3HaqeHHOH .IJ:JI51 reHepa:u;HH H3JiyqeHH51 B IT:u; .IJ:Harra3oHe. 

BTopa51 rJiaBa .lJ:I1CCepTal(HH IIOCB511l(eHa HCCJie.IJ:OBaHHIO cpopMHpOBaHH51 H 

CBOHCTB IIOBepXHOCTHbiX IJ,z:::(C, C03.IJ:aBaeMbiX Ha IIO.IJ:JIO:>KKaX MOHOKpHCTaJIJIOB 

LiNbQ3 H B THTaH-.IJ:Hcpcpy3HOHHbiX BOJIHOBO.IJ:aX Ha HX OCHOBe. I1o.npo6HO 

OIIHCaHbl: MeTO.IJ:bi H pe3yJibTaTbl Ol(eHKH OCHOBHbiX rrapaMeTpOB IIOJiyqeHHbiX 

BOJIHOBO.IJ:OB. Ti:LiNb03; rrpHMeHeHHa51 MeTO.lJ:HKa cpopMHpoBaHH51 IT,z:::(C 

CKaHHpyiOII(HM 3JieKTpOHHbiM rryqKoM; MeTO.lJ: MHKpOCKOIIHI1 rBr .IJ:JI51 



BR3YaJIR3aitHR R o:u:eHKR KaqecTBa IT):(C; aHaJIR3 nonyqeHHhiX pe3yJioTaToB 

3KCnepRMeHTOB no BOJIHOBO.IJ:HOH fBf. 

B TpeToeil rnaBe ,n:RccepTa:U:IiR npe,n:cTaBJieHbi pe3yJioTaTbi 3KcnepRMeHTOB no 

C03.IJ:aHRIO R RCCJie,n:oBaHRIO CBOHCTB onTRqecKRX BOJIHOBO.IJ:OB Zn:LiNbQ3 R 

CRCTeM Zn:LiNb03 c rrrrc. ABTOpOM .IJ:OKa3biBaeTC51 3cpcpeKTRBHOCTb 

pa3pa6oTaHiioH R 3all(Rll(eHHOH naTeHTOM, TeXHOJIOrRR BbiCOKOTeMnepaTypHOH 

.IJ:Rcpcpy3RR R3 nJieHKR OKCR.IJ:a :U:RHKa .IJ:JI51 nonyqeHR51 :U:RHK-.IJ:R<pcpy3ROHHbiX 

BOJIHOBO.IJ:OB B HR06aTe JIRTR51. IJOKa3aHa pa60TOCnOC06HOCTb npe,n:JIO)I(eHHOrO 

MO.IJ:RcpR:U:RpOBaHHOrO MeTo,n:a MO.IJ:OBOH cneKTpOCKOnRR c · onpe,n:eJieHReM 

3cpcpeKTRBHbiX noKa3aTeJieH npeJIOMJieHR51 (3I1I1) RCCJie,n:yeMbiX BOJIHOBO.IJ:OB no 

CRrHany BTopo:H rapMOHRKR. ITpe,n:cTaBJieHhl pe3yJioTaTbl no rBr -BR3YaJIR3a:U:RR 

co3,n:aHHhiX MaccRBOB IT):(C c YKa3aHReM Ha HOBbie B03MO)I(HOCTR ,n:aHHoro MeTo,n:a 

B OTHOllleHRR KOHTpOJI51 pacnpe,n:eJieHR51 RHTeHCRBHOCTR CBeTa no 

npocTpaHCTBeHHOH KOOp.IJ:RHaTe. 

qeTBepTa51 rJiaBa .IJ:RCCepTa:U:RR co,n:ep)I(RT OnRCaHRe pe3yJioTaTOB 

MO.IJ:eJIRpOBaHR51 OpRrRHaJibHOH BOJIHOBO.IJ:HOH ll(eJieBOH KOHBepCROHHOH CRCTeMhi, 

noTeH:U:RaJihHO npRro,n:Hoil .IJ:JI51 reHepa:U:RR Tf:u: R3JiyqeHR51. ABTop .IJ:OKa3biBaeT 

B03MO)I(HOC~h no51BJieHR51 Tf:u: reHepa:U:RR Ha pa3HOCTHOH qacToTe RHcppaKpacHbiX 

BOJIH HaKaqKR B CRCTeMe .IJ:BYX CB513aHHbiX OnTRqecKRX BOJIHOBO.IJ:OB, KaKOBbiMR 

MoryT 51BJI51TbC51, HanpRMep, BOJIHOBO.IJ:bl Ti:LiNbQ3. Y CJIOBR51 CRHXpOHR3Ma aBTOp 

npe,n:JiaraeT ,n:o6RBaThC51 C nOMOll(biO ITITC R npRBO.IJ:RT O:U:eHKY 3cpcpeKTRBHOCTR 

TaKoro OnTRIIeCKOrO ycTpOHCTBa. 

B 3aKJIJOqeHRR ,n:RccepTa:U:RR nepeqRcJieHbi ocHOBHbie pe3yJioTaTbi pa6oThi. 

I1pRJIO)I(eHRe co,n:ep)I(RT KOnRIO .IJ:OKyMeHTa, no,n:TBep)I(.IJ:aiOll(ero BHe,n:peHRe 

pe3yJioTaToB B yqe6HbiH npo:u:ecc TYCYP. 

HayqHa51 HOBR3Ha .IJ:RCCepTa:U:RR 3aKJIJOqaeTC51 B TOM, qTo B HeR: 

• 3KCnepRMeHTaJibHO .IJ:OKa3aHa B03MO)I(HOCTb fBf Jia3epHoro R3JiyqeHR51 C 

.IJ:JIRHOH BOJIHbl 1053 HM npR KBa3RCRHXpOHR3Me Ha nepRO.IJ:RqecKRX 

,n:oMeHHhiX cTpyKTypax, co3,n:aBaeMbiX cKaHRpyiOll(RM 3JieKTpoHHhiM 

nyqKaM B onTRqecKRX BOJIHOBo,n:ax Ti:LiNb03 R Zn:LiNb03; 

• B pe3yJioTaTe TeopeTRqecKoro aHaJIR3a MO,n:eJIR IJ):(C B BOJIHOBO.IJ:HOM CJIOe, 

onpe,n:eJieHhi .IJ:OnOJIHRTeJibHhie cpaKTOpbi BJIR51HR51 napaMeTpOB TaKRX 

cTpyKTYP Ha 3cpcpeKTRBHOCTh KOHBepcRR R3JiyqeHR51 Jia3epHoil HaKaqKR BO 

BTopyiO rapMOHRKy; 

• BnepBoie Rccne.n;oBaHa 3aBRCRMOCTh 3cpcpeKTRBHOCTR reHepa:U:RR IT:u: 

R3JiyqeHR51 OT KOHcpRrypa:U:RR CRMMeTpRqHOH ll(eJieBOH CTpyKTypoi Ha 

OCHOBe BOJIHOBO.IJ:OB Ti:LiNb03. 

IJpaKTRqecKa51 3HaqRMOCTb pe3yJioTaTOB npo,n:eMOHCTpRpOBaHa Ha npRMepe 

reHepa:U:RR BTopo:H rapMOHRKR Jia3epHoro R3JiyqeHR51 Ha IT):(C, co3,n:aBaeMbiX B 

BOJIHOBO,n:ax RCCJie,n:yeMbiX TRnOB, qTo n03BOJI51eT pelllaTb p51.IJ: aKTYaJibHbiX 3a,n:aq 

COBpeMeHHOH RHTerpaJibHOH OnTRKR. KpoMe TOro, npe,n:JIO)I(eHHa51 B rJiaBe 4 
KOH:U:en:U:R51 RHTerpaJibHO-OnTRqecKOH CRCTeMhi Tf:u: reHepa:U:RR MO)I(eT 



CnOC06CTBOBaTb pa3BMTMIO TeXHJiqecKoro HanpaBJieHM.H no C03.IJ:aHMIO 

CBepXKOMnaKTHbiX MCTOqHJIKOB ITu: M3JiyqeHM.51. Y aBTOpa pa60Tbi TaiOKe MMeeTC.H 

naTeHT P<l> Ha o,n:MH M3 cnoco6oB nonyqeHM.H nnaHapHoro onTuqecKoro 

BOJIHOBO,n:a MeTO.IJ:OM .IJ:MtPtPY3MM U:MHKa B MOHOKpMCTaJIJIJiqecKyiO no,n:JIO)I(KY 

HM06aTa JIMTM.H. 

Bbi.IJ:BMraeMbie aBTopoM noJIO)I(eHM.H M BbiBO.Ilbi HayqHo o6ocHoBaHbi. 

llocToBepHOCTb nonyqeHHbiX pe3yJibTaToB o6ecneqeHa B pe3yJibTaTe: 

npMMeHeHM.H OTpa6oTaHHbiX M npoBepeHHbiX OnbiTOM 3KCnepMMeHTaJibHbiX 

MeTO.IJ:OB MCCJie,n:oBaHM.H; MCnOJib30BaHM.51 rny6oKO npo,n:yMaHHbiX anropMTMOB 

MO.IJ:eJIMpOBaHM.H HeJIMHeHHbiX OnTJiqecKMX npou:eccoB; OTCYTCTBM.H <l>aKTJiqecKMX 

npOTMBopeqJIH C M3BeCTHbiMM ,n:aHHbiMM ,n:pyrMX MCCJie.IJ:OBaTeJibCKMX rpynn. 

MaTepuan .uuccepTaU:MM M3JIO)I(eH rpaMOTHO M npoffieccuoHanbHO. Oco6eHHO 

XOTeJIOCb 6bi OTMeTMTb oqeHb y.uaqHo c6anaHCMpOBaHHbiH B CMbiCJIOBOM 

OTHOIIIeHMM TeKCT rJiaBbi 4, nOCB.HIUeHHOH reHepaUMM M3JiyqeHM.51 B Tf'u: 

.uuana3oHe. B u:enoM, pa6oTa npoM3BO.IJ:MT xopoiiiee BneqaTJieHMe. 

TeM He MeHee, cqJITaiO Heo6xo,n:MMbiM c<PopMynupoBaTb cne,n:yiOIUMe 

3aMeqaHM.51 M BOnpOCbi: 

1. B Ta6JIMU:aX 2.1 M 3.1, pa3MeiiJ;eHHbiX, COOTBeTCTBeHHO, Ha CTp.58 M CTp. 98 

.IJ:MCCepTaU:MM, npMBO.IJ:.HTC.H 3HaqeHM.51 3I1II nonyqeHHbiX BOJIHOBO.IJ:OB, 

paccquTaHHbiX no ,n:aHHbiM MO.IJ:OBOH cneKTpocKonMM. Ha cTp. 58 aBTopoM 

YKa3aHa ToqHoCTb M3MepeHMH yrna Bo36y)I(,UeHM.H Mo,n:: ± 30 yrnoBbiX ceKyH,n:. 

TaKoe YKa3aHMe, Bepo.HTHO, MO)I(HO noHMMaTb KaK ycTaHOBKY ,n:oBepMTeJibHoro 

MHTepBana B o,n:Hy yrnoByiO MMHYTY no 3KcnepuMeHTaJibHO onpe.n:en.HeMoMy yrny 

B036y)l(,n:eHM.H MO.IJ:bi. B 3TOM cnyqae norpeiiiHOCTb onpe.n:eneHM.H 3IIII 3aKJIIOqeHa 

y)l(e B qeTBejnoM 3HaKe nocne 3an.HTOH. ABTop )l(e B ,n:aHHbiX Ta6nuu:ax noqeMy-To 

npMBO.IJ:MT 3I1II C TOqHOCTbiO Ha nop.H.IJ:OK nyqiiieH, npM 3TOM B OCTaJibHOM TeKCTe 

pa6oTbi, 3a npe.n:enaMM YKa3aHHbiX Ta6nuu:, orpaHJiqJIBaeTc.H KaK pa3 qeTBepTbiM 

MJIM TpeTbMM 3HaKOM, qTo onpaB,n:aHO XOpOIIIeH JIOKaJIM3aUMeH MO.IJ: M He BbiXO,llMT 

3a npe,n:eJibi norpeiiiHOCTM M3MepeHMH. Bo3MO)I(HO, cymecTBYIOT cneu:uanbHbie 

npuqJIHbi TaKoro npe.ucTaBJieHM.H ,n:aHHbiX B Ta6nuu:ax. IIpocb6a K aBTopy ,n:aTb 

COOTBeTCTBYIOIUee no.HCHeHMe. 

2. B KOHU:e rnaBbi 2, Ha CTp.85 aBTOp ou:eHMBaeT 3<P<PeKTMBHOCTb rBr B 

BOJIHOBo,n:e Ti:LiNb03 c II,Z:(C B 8.8%. Cy,n:.H no TeKcTy, ,n:aHHoe 3HaqeHMe cne.n:yeT 

M3 np.HMbiX 3KCnepMMeHTaJibHbiX M3MepeHMH C .IJ:ByxrrpM3MeHHOH npMCTaBKOH 

BBO,n:a/BbiBO,n:a M3JiyqeHM.51 B BOJIHOBO.IJ:, HO ,UeTaJIM npou:ecca M3MepeHMH He 

ynoMMHaiOTC.H. B qacTHOCTM He.HcHo, nonyqeHo JIM 3TO 3HaqeHMe c yqeToM 

K03tPtPMU:Mei_:ITOB CB.H3M npM3M BBo,n:a/BbiBo,n:a ? B TeKcTe pa6oTbi He y.n:anocb 

HaRTH HMKaKMX ,n:aHHbiX 06 OU:eHKe KOHKpeTHbiX BeJIJiqJIH K03tPtPMU:MeHTOB CB.513M 

· B BbiiiOJIHeHHbiX 3KCnepMMeHTaX. 

3. B rnaBe 3 Ha cTp.1 06, co ccbiJIKOH Ha puc.3.5 aBTopoM .n:enaeTc.H 3aKJIIOqeHMe 

o "npueMJieMoM" KaqecTBe nonyqeHHOH BOJIHOBO.IJ:HOH CTPYKTYPbi Zn:LiNb03 .UAA 

peaJIM3aU:MM ycTpOHCTB MHTerpanbHOH OnTMKM. 0,n:HaKO KpMTepMM, KOTOpbiMM 



pyKoBOLJ:eTBOBarre.H aBTop, <l>opMyJIHPY.H TaKoe 3aKmo"tleHHe, B TeKeTe He 

ynoM.HHYTbi H H3 pHeyHKa He BIIOJIHe O"tleBHLJ:Hbi. I1poeb6a LJ:aTb IIO.HeHeHHe IIO 

3TOMY BOIIpoey. 

4. B rJiaBe 4 npH MOLJ:eJIHpoBaHHH m:eJieBoii eHeTeMbi Tru: reHepau;HH aBTop 

3aiiHebiBaeT eOOTBeTeTBYIOIIJ:He LJ:HenepeHOHHbie ypaBHeHH.H B IIpH6JIH)I(eHHH 

HeHeTOIIJ:HMoii HaKa"tJKH. BMeeTe e TeM, Y"t!HTbiBa.H oTHOeHTeJibHO He6oJibiiioii 

IIOJIY"tleHHbiH B LJ:aHHOH MOLJ:eJIH K03<l><l>HU:HeHT Tru; KOHBepeHH, IIOH.HTHO, "t!TO Ha 

npaKTHKe LJ:JI.H noJiy"tleHH.H 3KenepHMeHTaJibHO H3MepHMoro BbiXOLJ:a ITu: 

H3JI~eHH.H, eHeTeMy Heo6XOLJ:HMO HaKa"tJHBaTb B HMIIYJibeHOM pe)I(HMe e 60JiblliOH 

3HeprHeii B HMIIYJibee. C y"tJeTOM HeJIHHeHHbiX H <l>oTope<l>paKTHBHbiX eBOHeTB 

HeiiOJib30BaHHbiX IIpH IIOeTpoeHHH MOLJ:eJIH BOJIHOBOLJ:OB Ti:LiNbQ3, K TOMY )l(e 

HMeiOIIJ:HX IJ,L(C B BOJIHOBOLJ:HOH o6JiaeTH, IIO)I(aJiyii, MO)I(HO yBepeHHO 

IIpOrH03HpOBaTb 6bieTpbiH poeT IIOTepb H3Jiy-qeHH.H HaKa"tJKH y)l(e B eaMOM Ha"tlarre 

pafiOTbi TaKoro reHepaTopa. 0T"tJeTJIHBO IIOHHMa.H, "t!TO aBTOp npeLJ:eTaBJI.HeT B 

pa6oTe KOHU:eiiU:HIO eHeTeMbi, a He ee 3KenepHMeHTaJibHbiH IIpOTOTHII, Bee )l(e 

XOTeJIOeb 6bi e<!>opMyJIHpOBaTb BOIIpoe, HanpaBJieHHbiH eKopee B HanpaBJieHHH 

6yLJ:yiiJ:HX HeeJieLJ:OBaHHH: eeTb JIM y aBTOpa npeLJ:JIO)I(eHH.H IIO npeOLJ:OJieHHIO 

IIOLJ:06HbiX 3aTpyLJ:HeHHH B 3TOH opHrHHaJibHOH H O"tleHb KpaeHBOH eHeTeMe? 

5. XoT.H TeKeT pa6oTbi xopoiiio oTpeLJ:aKTHpoBaH, Bee )l(e HMeiOTe.H eLJ:HHH"t!Hbie 

MeJIKHe OIIe"tJaTKH, He BJIH.HIOIIJ:He Ha IIOHHMaHHe eMbieJia. 

CLJ:eJiaHHbie 3aMe"tJaHH.H He eHH)I(aiOT BbieoKoii ou;eHKH pa6oTbi. MaTepHarrbi, 

IIpeLJ:eTaBJieHHbie B LJ:HeeepTal(HH, ony6JIHKOBaHbi B H3LJ:aHH.HX OTBe"tJaiOIIJ:HX 

Tpe6oBaHH.HM BAK H o6ey)I(LJ:aJIHeb Ha MHOrHx Me)I(LJ:yHapoLJ:HbiX H 

BeepoeeHiieKHx Hay"tJHbiX KoH<!>epeHU:H.HX. ABTope<!>epaT npaBHJibHO oTpa)l(aeT 

eoLJ:ep)l(aHHe TeKeTa pa6oTbi. TeMa LJ:HeeepTaU:HH, H ee eoLJ:ep)l(aHHe 

eOOTBeTeTBYIOT eiiel(HaJibHOeTH 01.04.05 - OIITHKa. 

C"tiHTaiO, "t!TO LJ:HeeepTaU:HOHHa.H pa6oTa B.B. Ill,ep6HHbi .HBJUieTe.H 

3aBepiiieHHbiM HeeJieLJ:OBaHHeM, IIOLJ:TBep)I(LJ:aeT JIH"t!HbiH BKJiaLJ: eoHeKaTeJI.H B 

pa3BHTHe Bbi6paHHoro Hay"t!Horo HanpaBJieHH.H, YLJ:OBJieTBop.HeT Tpe6oBaHH.HM 

«IJOJIO)I(eHH.H 0 IIOp.HLJ:Ke IIpHey)I(LJ:eHH.H y"tleHbiX eTeiieHeii», a ee aBTOp 

3aeJiy)I(HBaeT IIpHey)I(LJ:eHH.H y"tJeHOH eTeiieHH KaHLJ:HLJ:aTa <l>H3HKO-MaTeMaTH"tleeKHX 

HayK. 
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