
OT3bIB 

0tIm:UHaJIbHOrO OnnOHeHTa Ha )l.HCCepTaUHOHHYIO pa60TY 

THMOlPeeBa 

«MHoro:;meMeHTHLIH CUHHTHJIJISIUBOHHLlH 3KpaH 

,ll,JISI perBCTpanBB nOTOKOB :m:eCTKHX raMMa-KBaHTOB», 

npe,llCTaBlleHH)'IO Ha COMCKaHHe yqeHoii CTeneHH KaH,llM,llaTa tPM3HKO

MaTeMaTHqeCKHX HayK no cneUManbHOCTH 1 IIpH60PbI M 

3KcnepHMeHTaJlbHOH lPH3HKM 

OCHOBOH ,ll,Hccepnu~MoHHOH pa60Thl THMolPeeBa A.B. .smRSleTCH pa3pa60TKa 

,lleTeKTOpHoH YCTaHoBKM ,llnH peHTreHorpalPHH 06'beKTOB BhlCOKOH 

nllOTHOCTH. 3a,llaQa C03,llaHMR ,lleTeKTOpa C 6om:.li1HM KOllHQeCTBOM 

KaHallOB C BhlCOKOH 3lPlPeKTHBHoCTbIO penicTpaUHII )J(eCTKHX raMMa-KBaHTOB, a 

TaK)Ke HH3KHM ypoBHeM co6cTBeHHoro HBJUIeTCH BOIIpOC 

BhlBO)l.a tPoToIIpHeMHHKoB H3 30HbI B03,lleHcTBHH raMMa-wmyqeHHH, TaR KaK 

B3aHMO,lleHCTBHe nOCne,llHerO C MaTepHanOM lPOTO,lleTeKTopa npHBO,llHT K 

nOHBneHHIO napa3HTHoro MMeIOmero 60nbli10H pa36poc 

H B KOHeqHOM HTore BHOCHmerOCH Onpe,llellHIOmHM BKlla,ll B 3HepreTHQeCKOe 

pa3peli1eHHe YCTaHOBKH' ,I(ononHHTellbHO CTOHT TaK)Ke OTMeTHTb 3a,llaqy 

HMnopT03aMemeHMH, C03,llaHHH ,lleTeKTOpHbIX ::meMeHTOB H KOMnOHeHTOB C 

HcnOnb30BaHHeM H ,llaJIbHeMli1MM pa3BMTMeM OTeqeCTBeHHhlX TeXHonorHM H 

npH6opOB. TaKHM 06pa30M, MO)J(HO qTO aKryaJILHOCTL H36paHHOH 

TeMbI HayqHoH pa60TbI He nO,lJ.ne)KHT COMHeHHIO, peHITeHOrpatPHH 06'beKTOB C 

BhlCOKHM aTOMHhlM HOMepOM aKTHBHO npMMeillleTCH B MHTepecax 6e30naCHOCTH H 

HH.n:YCTPIUi. 

eCOMHeHHhlH HHT ec npe,lJ.CTaBnHeT opHrHHaJIbHaSi B)leB 

HcnOnb30BaHHH H3 tPM3MKH ::meMeHTapHhlX ,lJ.J1H pemeHHH 

BonpOCOB peHTreHorpaqmM. A HMeHHO - npe,lJ.llo)J(eH, pa3pa6oTaH H 

HOBblH YHHKaJIbHblH )l.eTeKTop, B KOTOPOM cBeToc6op C KpHcTannoB 

CUHHTMllmITOpa BGO ocymecTBllHeTcH C nOMOmbIO cneKTpocMemaIOmero 

BonoKHa, BKlleeHHoro B KaHaBKY, B ,lJ.anbHeHli1eM CIIITHaJI no OnTHqeCKOrO BonOKHa 

nepe,lJ.aeTCH Ha lPoTonpMeMHHK perHcTpaIlHH, 3THM ,ll,OCTllraeTCJI Tpe6yeMoe 

3lPCPeKrnBHoe OT,lJ.eneHHe perncTpaUHH KOHeqHOrO CHrHana OT 30HbI 

o6nyqeHlUI )KeCTKMMM raMMa-KBaHTaMM, npHBOMmee K Ha,lleJKHOH 3amHTe OT 

napa3HTHoro CHrnana. ,lJ.HcCepTftQMoHHOH pa60Te npe,llcTaBneHhl pe3YllbTaTbI 

,lJ.eTaJIbHhlX Hcclle.n:oBaHHH pa3llMqHhlX 3lleMeHTOB ,lleTeKTOpHoH CHCTeMbI, o6meH 

n:enbIO (HcClle,llOBaHHH) JIBllJIeTCJI YBellHqeHHe 3Q:llPeKTHBHoCTH 



CBeToc6opa H nepe.naqH CBeTa K cpOTonpHeMHHKaM: pa3nHqHblX THnOB 

cneKTpOCMeIlJ,aIOIlJ,UX H OnTJiqeCKHX BonOKOH, cnoco6oB pa3MeIlJ,eHlliI BonOKHa 

OTHOCHTenbHO CD;HHTHJJJUITOpa, coe.nHHeHlliI BonOKOH Me)J(.ny C060M, CBeTHMOCTH 

BonOKOH no.n .neMcTBHeM peHTreHoBcKoro H3nyqeHlliI, OnTHQeCKOrO coe.nHHeHH~ 

BonOKHa H <pOTo.neTeKTopOB. IhYQeHbI napaMeTphl OIIbITHbIX 06pa3D;OB 

OTe'JeCTBeHHLIX IJlOTO,LJ;HO,LJ;HLIX J1HHeeK, .nn~ KOTOPbIX TaIOKe onpe,lleneHa 

OIITHMaJIbHaJI TOnIlJ,HHa 3aIll,HTHOrO IIpocBeTIDIIOIlJ,ero nOKPbITH~, nOKa3aHO, qTO B 

peanbHhlx ycnoBHxx Hcnonb30BaHHe OTeqeCTBeHHhlX npH6opoB 

npe,llnOQTHTenbHee HX 3apy6e)J(HbIX aHanorOB, y,llaeTCH IIonyqHTb 60nbIllYIO 

3<pcpeKTHBHoCTb perHcTpaD;HH <pOTOHOB. Ilo.nqepKHeM, qTO B KaqeCTBe 

cD;HHTHnn~TopoB TaK)J(e npHMeHXIOTcH OTe'JeCTBeHHhle KpHCTaJlJlLI BGO. 

Ilpe.nCTaBneHHbIe B pa60Te pe3ynbTaTbI XOPOlllO rrpopa60TaHbI, 

OCHOBblBaIOTC5I Ha .naHHbIX Mo.nenHpoBaHlliI, paCqeTOB, a TaIOKe Henocpe.ncTBeHHo 

3KcnepHMeHTaJIbHbIX H3MepemuIx Ha cneD;HanbHo pa3pa60TaHHbIx H C03.naHHbIX 

cTeH.nax C HMnYllbcHbIM na3epOM H HMIIynbcHoM peHTreHOBcKOM Tpy6KOM, 

ocyw:ecTBlleHa KpOcc-npoBepKa pa3nHqHbIX oD;eHoK napaMerpoB .neTeKTopoB H HX 

oT.nenbHblX 3JIeMeHTOB. MO)KHO C,llenaTb BbIBO.n 0 HecoMHeHHoii ,LJ;ocToBepHocTu 

H xopomeu OoocHoBaHHocTH BhlHOCHMhlX Ha 3aIlJ,HTY nOnO)KeHHM. 

qeTKo nOKa3aH onpe,LJ;eJlBlOlllHH BKJla,LJ; aBTopa B ycnellIHoe perneHHe 

nOCTaBneHHbIX B pa60Te 3a,1laq. MaTepHanbI .nHccepTanHH npOWJIH anpooallHIO, 

TaK, no TeMe ony6nHKoBaHbI 3 HayqHble CTaTbH B )J(ypHanax, BXOMIlJ,HX B 6a3y 

.naHHblX Scopus. Pe3ynbTaTbI ycneillHo npe,llcTaBIDInHcb Ha KOHKypcax pa60T 

MonO,llbIX yqeHbIX HJ[cI> CO PAR, r.ne 6b1nH OTMeqeHbI 3acnY)J(eHHbIMH 

Harpa.naMH, a TaIOKe Ha HayqHblX ceMHHapax. 

He BM3MBaeT cOMHeHHH npaKTH'JecKall lleHHOCTL BhlnOJlHeHHOii 

pa6oTLI. Pa3pa60TaH H C03,llaH MHor03neMeHTHhlM c:QHHTHnn5ID;HOHHbIM 3KpaH 

)lJUI peHTreHorpacpHH C 3cp<peKTHBHoCTbIO perHcTpaU:IlH ==65%, .nJl5I cBeToc6opa 

OIITHMaJIhHhIM IIOKa3aHO Hcnonb30BaHHe BonOKHa 0-2(200) MSJ, a B KaqeCTBe 

OnTHQeCKOrO BonOKHa - SB-IOO. ,I1.n5I npe,LJ;JIO~eHHOro H BnepBbIe 

peaJIH30BaHHoro .nIDI 3a,llaQ peHTreHorpa<pHH MeTO,LJ;a KOCBeHHoro C'LeMa 

CHrHana C T5I)J(enoro HeOpraHHQeCKOrO CnHHTHnnHTopa C 60JIbIllHM 

K03<pcpHnHeHToM npenoMneHlliI C nOMOIlJ,bIO cneKTpOCMeIlJ,aIOIlJ,ero BonOKHa 

nOKa3aHO OTCYTcTBHe 3aBHCHMOCTH OT .nnHHbI KpHCTaJIna B ,llHana30He OT 20 .no 

60 MM, QTO C yqeToM TeXHOJIOrHH H3rOTOBneHHX n03BonHno YBenHQHTb .nnHHy 

KpHCTanna .no 50 MM, cyrn:eCTBeHHO nOBblCHB 3<pcpeKTIiBHOCTb perHcTpaD;HH 

raMMa-KBaHTOB, TaK)J(e MeTO.n rr03BonHn YMeHbIllHTb pa3Mep perHcTpHpYIOIlJ,HX 

3neMeHTOB ,ll0 4 MM, TaKHM 06pa30M nonYQHTb BblCOKoe npOCTpaHCTBeHHoe 

pa3perneHHe H306pa)J(eHH~ HCCne,llyeMoro o6'beKTa, QTO TeXHllQeCKH cnO)J(HO npH 

HCnOJIb30BaHHH MeTO,lla np~Moro C'beMa. bOJIbrnyIO neHHOCTb npe.ncTaBrrxeT 

60raTI,I'H MaTepHaJI 3KCnepHMeHTanbHhlx ,llaHHbIX no pa3nRQHbIM 3neMeHTaM 
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)J,eTeKTopa, KOTOPhIH MmKeT 6hITh HCnOJIh30BaH B KaqeCTBe CnpaBOqHOrO )J,ITR 

H paCqeTOB Pa3JIHqHhlX MO.n.yneH Ha OCHOBe MeTO)J,a 

KOCBeHHoro CneMa, ca~Ia npe)l:JImKeHHaB U :uccnepUMeHTaJILHO npOBepeHHaB 

MeTO.llUKa paCqeTOB napaMeTpOB )J,eTeKTopOB COCTaBJllreT CYIlleCTBeHHYfO 

3HaqUMOCTL nOJIYQeHHLlX pe3YJILTaTOB. MHTepec )J,n5I )J,aJIhHeHmero 

npe)J,CTaBJUUOT pa3pa6oTaHHhle H HCnOJIh30BaHHhle B pa60Te 

3KcnepHMeHTaJIhHhle . OT)J,enhHO CTOHT OTMeTHTh ycnemHoe 

B3aHMO)J,elIcTBHe C npOH3BO)J,HTeJIeM QlOTO)J,HO)J,HhIX B pe3YJIhTaTe 

KOToporo nOCJIe)J,HHH CMor ynyqmHTh napaMeTphl YCTpOHCTB. 

B nepcneKTHBe pe3YJIhTaThl pa60Thl MoryT 6hITb npHMeHeHbI )J,JI5l C03)J,aHH5l 

3QlQleKTHBHhIX )J,eTeKTopOB )J,JI5l Hepa3pymafOIllero KOHTPOJUI HCnOJIHeHHR 

TeXHOJIOrHqeCKHX npoueCCOB: CBapOIIHbIX H C60POQHhlX pa60T npH 

H3rOTOBJIeHHH MaCCHBHhlX KOHCTpYKUHll, TaKHX KaK MOCTbI, 06neKThl ra30- H 

HeqneHH)J,YCTPHH, a TaKlKe )lJISI CHCTeM .n.OCMOTpa KpynHoTOHHalKHbIX 06'beKTOB, 

COBpeMeHHhlX KaJIOpHMeTpOB )J,IDI QlH3HKH 3JIeMeHTapHhlX qaCTHIl, a 

TaKlKe 060pOHHhIX 3a)J,a4. 

)J,HccepTaIl.IDI COCTOHT H3 BBe.n.eHH5I, meCTH rJIaB, 3aKJUOqeHH5l, cnHCKa 

HCnOJIh30aBHHOH JIHTeparyphl. Pa60Ta cO)J,eplKHT 129 CTpaHHU, 69 PHCYHKOB H 11 
Ta6JIHIl. EH6JIHorpaqm5I BKJIlOQaeT 96 HaHMeHOBaHHH. CTpYKTypa pa60ThI 

nonp:'IeCKH 06ocHoBaHa, MaTepHaJI HJIJIfOcTpHpoBaH )J,OCTaTOqHhlM 

KOJIWJ.eCTBOM rpaQlRKOB, Ta6JIHIJ; H PHCYHKOB. 

Do BBe.lleHUU 06ocHoBaHhl H BalKHOCTb npoBe.n.eHHoro 

HCCJIe)J,OBaHH5l, qeTKO onpe.n.eJIeHa ueJlb, CQlOPMYJlHPOBaHbI 3a)J,aQH )J,IDI pemeH.IDI, 

HX HOBH3Ha, nOKa3aHa TeOpeTlP-IeCKa5l H npaKTHQeCKa5l 3HaQHMOCTh nOJlYQeHHhlX 

pe3YJIbTaTOB, a TaKJKe HaYQHhle BhIHOCHMble Ha 

3aIUH1)'. 

B nepBO" [,JlaBe npe)J,CTaBlleH 0630p MeTo)J,oB H npH6opOB, KOTophle 

HCnOJlb3YfOTC5I B peHTreHOrpaQl:I:IH, a TaKlKe .n.eTercropax HOmI3HPYIDIllHX QaCTHIl. 

PaCCMOTpeHhl peHTreHoBcKHe nJIeHKH, nOJlynpOBo)J,HHKoBhle, ra30Bhle, 

CIJ;UHTHJIJI5lIlHOHHhle )J,eTeKTopbI, onHCaHhI 06JlaCTH H oco6eHHOCTH npHMeHeH.IDI. 

:3TOH rnaBe nOKa3aHO, lITO )lJI5l perHcTpaIlIIH lKeCTKHX raMMa-KBaHTOB C 

3QlQleKTHBHOCTbfO He MeHee 50% Heo6xo)J,HMO HcnOJIb30BaHHe CUHHTHJlAATOPOB 

Ha OCHOBe 3JIeMeHTOB C BbICOKHM aTOMHhlM HOMepOM. 060CHOBaH Bhl60p 

KpHCTaJIJIOB BGO, KOTopble npOH3BO)J,SITCB B POCCHH H 06Jla)J,alOT rrapaMeTpaMH, 

no.n.xo)J,SIIllHMH )J,IDI pemeHHR nOCTaBJIeHHOH 3a,Il,aQH. Ha OCHOBe MO)J,errHpOBaH.IDI H 

TaKlKe Herrocpe)J,CTBeHHbIMH H3Mepem,UIMH 06YCJlOBJIeHa Heo6xo,Il,HMOCTb BhlHoca 

QlOTOrrpHeMHHKa H3 06JIaCTH .n.JI5l CYIlleCTBeHHoro YBeJlHQeHHB 

3HepreTHQeCKOrO pa3pemeHH5I. BbI)J,eJleHhl np06JleMbI mHpOKO HCnOJIb3yeMoro 

)J,AA 3THX ueJleH MeTo.n.a 3KpaH-OnTHKa-MaTpHQHhlM QlOTonpHeMHHK, rrpe,Il,J10lKeH 



HOBbIH 0pUrJ.maJIbHblH MeTO)); perneHRSI 3a));alIU - perUCTpupYlOIIJ;UH 1JIeMeHT Ha 

OCHOBe KpUCTaJIJIa BGO co cneKTp0cMeIIJ;aIOIlluM BOJIOKHOM ));JISI CBeToc60pa. 

BTOpaD. rJlaBa onUCbIBaeT paCqeTbI U 3KcnepIiMeHTbI no BbI60py 

cneKTpOCMeIIJ;aIOrn;ero BOJIOKHa. 

bbIJIH BbI6paHbl BOJIOKHa qmpMbl Km'aray, .5InoHIDI. ):(JISI HCCJIe));OBaHIDI 

BOJIOKOH 6blJI pa3pa60TaH Ii IiCnOJIb30BaH CTeH,IJ: Ha OCHOBe RMnYJIbCHOrO 

YJIbTpaqHiOJIeTOBOro JIa3epa. bbIJIH TalOKe BhlnOJIHeHbl paCqeThl Ha OCHOBe 

nacnopTHhlX ,n:aHHblX BOJIOKOH, npOBe));eHa npOBepKa pe3YJIbTaTOB paCqeTHbIX 

oueHOK. 060CHOBaH Bbl60p HaHeceHIDI 3epKaJIbHOH nOBepXHOCTIi Ha Topeu 

BOJIOKHa, a TalOKe pacnOJIO)J(eHIDI BOJIOKHa no OTHorneHIilO K KpIiCTaJIny. B 
KaqeCTBe OrrTIiMaJIbHOrO Bhl6paHO cneKTpOCMern;aIOrn;ee BOJIOKHO 0-2 (200) MSJ, 
pa3Mern;eHHoe B KaHaBKe. 

TpeTbD. rJIaBa rrOCBSlIlleHa onTIiMU3aUIiIi BeJIUqUHbI cBeToc60pa 

perIicTpupYlOrn:ero :.meMeHTa, paCqeTHbIM U 3KcnepHMeHTaJIbHbIM HCCJIe));OBaHIDIM 

KOHCTpYKUIiIi U ));pyrIix napaMeTpoB 3JIeMeHTa. 

3));eCb nOKa3aHO, qTO 06IllaSI 3<pcpeKTIiBHOCTb cBeToc60pa COCTaBJIHeT 1.5% 
OT 06rn;ero CBeTOBbIXO));a BGO, qTO Ba)J(HO yqHTblBaTb ));JIH rrpOeKTHpOBaHIDI B 

));aJIbHeHilieM rrO));06HhlX YCTpoikTB. B CJIYlIae rrpHMeHeHIDI BOJIOKHa CBeTOBOH 

OTKJIHK paBHOMepeH B ));Uana30He OT 20 .no 60 MM, lITO rr03BOJISleT 3HalIIiTeJIbHO 

YBeJIHlIHTb 3CPIPeKTHBHOCTb perHcTpaIlHH nOTOKOB )J(eCTK.HX raMMa-KBaHTOB 3a 

ClIeT yseJIHlIeHIDl ));JIliHhl KpHCTaJIJIa, rrpH 3TOM onTHlIeCKIie xapaKTepHcTHKH 

KaHaJIa He YXY));IlIaIDTC5I - rrOKa3aHO YBeJIHlIeHHe 3<pcpeKTHBHOCTU perHCTpaUHH ));0 

:::65%. 

I1poBe));eHO MO));eJIHpOBaHHe 3HeprOBbI));eJIeHH5I B KpIiCTarrrre ));JISI pa3nHlIHhlX 

));rrHH, 060CHOBaH Bhl60p KOHelIHbIX pa3MepOB KpHCTanJIOB C KaHaBKaMH .nJISI 

pa3MeIIleHIDl BOJIOKOH, YMeHbIlIeHHe pa3Mepa perHCTpIipYIDIllero 3rreMeHTa ));0 4 
MM JIBllHeTCH O,n:HHM H3 Ba:>I<HeHIlIHX pe3ynbTaToB MeTo,n:a KOCBeHHoro CbeMa, 

pa3pa60TKe H nPHMeHeHHID KOToporo rrOCBSlIlleHa pa60Ta. TaK)J(e rrpe));CTaBJIeHbI 

H3MepeHIDI C pa.nHOaKTHBHbIM HCTOqHHKOM, rrOKa3aHO cornaCIie C paClIeTaMli, lITO 

060CHOBbIBaeT npHMeHHMOCTb rrOCrre));HHX. 

B 1.JeTBepToH rJlaBe rrpe));CTaBJIeHbI paCqeTbI H 3KcrrepHMeHTanbHble 

H3MepeHIDl napaMeTpOB OrrTHqeCKOrO BorrOKHa, Hcrronb3yeMoro .nJISI rrepe));aT.JH 

CBeTa OT crreKTpOCMeIIlalOrn;HX BorrOKOH K <pOTorrpUeMHHKaM. ):(JISI rrpOBe)leHIDI 

H3MepeHHH 6bIJI pa3pa60TaH CrreUHaJIH3HpOBaHHbIH CTeH));. IIoKa3aHo, lITO B 

c.lI)'lJae )lnHHHbIX OrrTJ.PIeCKliX BonOKOH 60rree 4 M OrrTHMaJIbHblM 51BJIJIeTC5I 

Hcrronb30BaHHe BonOKOH Ha OCHOBa IIMMA, TaK, BbI6paHhl BorrOKHa SB-l 000. 

IIsITaSi rJIaBa orrHChlBaeT HCCJIe));OBaHIDl cpoTorrpHMeHHKoB )lJISI HOBoro 

)leTeKTopa. IIpe)lcTaBrreHbl H3MepeHH5I HX xapaKTepHCTHK: TeMHOBOH TOK, 

eMKOCTb, KBaHTOBaSl 3cpcpeKTHBHoCTb. 

http:rrepe));aT.JH
http:J(eCTK.HX


IIpoBe,n;eHhl paClIeThI OnTMManhHOM TonIUMHhl npOCBeTIDIIOIUero 

nOKphITIlSI CnOeM ,n;HOKCH,n;a KpeMHIlSI, Bhl6paHa TonIUMHa 300 HM. 

,D.IDI Bxo,n:Horo KOHTpOllil no TeMHoBoMY TOKY M eMKOCTM 

pa3pa60TaH eIlI,e O,n:MH 3KcnepMMeHTaJIhHhlH 

IIpoBe,n:eHo cpaBHeHHe OTelIeCTBeHHOH MHorOKaHanbHOH nHHeHKH 

KpeMHMeBhlx PIN <pOTO,n:HO,n;OB C 6nH)KaMIIIMMM no CBOMM xapaKTepMCTMKaM 

3apy6e)KHhIMM aHaJIOraMH, nOKa3aHO, lITO .IJ:lliI npe,n:naraeMOM B pa60Te YCTaHOBKH 

OnTMMaJIbHhIM 5lBn5leTC5l McnOnh30BaHMe MMeHHO OTelIeCTBeHHhIX npM6opOB, 

KOTophle nonHOCThIO y,n:OBneTBOp5lIOT npe,n;'h5lBn5leMhIM Tpe60BaHM5lM M B 

peaJIhHhlX ycnoBIlSIx npeBocxo,n;5lT aHanorn. 

lllecT3B rJI3B3 nOCB5lIUeHa pa3pa60TKe KOHelIHoro MHor03neMeHTHoro 

CUMHTMnn5lUMOHHOro 3KpaHa (MC3) ,n:n5l peHTreHorpa<pMM MaCCMBHhlX 06'heKTOB 

nyqKoM )KeCTXliX raMMa-KBaHTOB. PeanM30BaHa 6nOlIHO-Mo,n:ynbHa5l 

3KpaHa. PeanH30BaH Kopnyc Mo,n:yn}l CO CBepXTOHKOM CTeHKOM H3 

allIOMHHM3MpOBaHHoro llaBcaHa, 3TO TeXHHlIeCKoe perneHHe n03BOll}leT 

OT 30H» B ,n:eTeKTope, a TaK)Ke pacceMBaIOIUero MaTepHalla, 

,n:06MThC5I BhICOKOH TOlIHOCTH n03HUHOHHpOBaHIlSI. ,D.mI npOBepKH Mo,n:YlleM 

pa3pa6oTaH H 0 Hcnonh30BaH CTeH,n: Ha OCHOBe HMnynbcHoM 

peHTreHOBCKOM Tpy6KH. IIpe,n:CTaBlleHhl H3MepeHH}l CBeTOBhlxo,n:a 

npOBepeHO corllaCHe C paClIeTaMH. CBeTOBhlxO,n: KaHaJIa MC3 COCTaBHll 

OKOllO 50 <poTo3lleKTpoH/M3B, npH TaKOM Bhlxo,n:e 3HepreTHlIeCKoe pa3perneHHe 

onpeAell5IeTC5l TonbKO <PllYKTyauH5IMH ::meprOBhlAelleHH5I. 

33KJIIOIJeHUU OCHOBHhle pe3YllhTaThI pa60ThI, nOKa3aHa HX 

HOBH3Ha, npaKTWleCKa}l 3HalIHMOCTh, 06llacTH Henocpe,n:cTBeHHoro 

npaKTIPlecKoro HcnOllb30BaHH}l Hapa6oToK, HanpaBneHH5I ,n;allhHeHIlleH 

pa3pa60TKH TeMhl. 

)J.HccepTaUHOHHoM pa60TbI COOTBeTcTByeT nacnopTY 

HaY1fHOH cneu.uaJIbHOCTU 1.3.2. IIpH60pbI H 3KcnepHMeHTaJIhHOH 

tPH3HKH B 06nacTH HCClle,n:OBaHIlSI «Pa3pa60TKa H C03,n:aHHe HayqHoH annapaTyphi 

H npH60pOB AmI 3KcnepHMeHTaJIbHbIX Hccne,n:OBaHHM B 06llaCT}lX 

<pH3HKH» (n. 3 nacnopTa CneUHaJIbHOCTH). 

Pe3ynbTaThi pa60Thi B Tpex nyOJIUKau.lulx B H3,n:aHIlSIX, 

peKoMeH,n:yeMhlx BAK npH MHH06pHayKH POCCHH, IIOKa3aH BO MHorOM 

H OCHOBHOH BKlla,n: aBTOpa ,n:HccepTauHH B ony6nHKoBaHHhle 

MaTepHaJIhI. TaK)Ke nonyqeH naTeHT Ha nOlle3HYIO Mo,n:enb. 

Co,n:ep)KaHHe aBTopetPepaTa IIOllHOCThIO cooTBeTcTByeT co,n:ep)KamHO 

,n:HccepTauHoHHoH pa60Thi. 



HeCMGTpsr Ha BbICGKHH ypGBeHb nGnY'lIeHHbIX HayqHbIx H npHKlla.uHbIX 

pe3ynbTaTGB, C'lIHTaID HeGfixG.uHMbIM C)l.enaTb HeCKGnbKG 3aMe'lIaHHH no. 

paCCMaIpHBaeMGH .uHccepTaQHGHHGH pafiGTe: 

1. 	 3aJIBneHHbIe pe3ynbTaTbI fie3ycnGBHG 3HaqJIMbI H BG MHGrGM ncpe.uGBble, 

G)l.HaKG, HanpHMep YTBep:JI<)l.CHHe 0. nGnyqcHluI peKGp)l.HGH 3QlQlCKTHBHGCTH 

penICTpaQHH raMMa-KBaHTGB TpefiyeT nosrcH~HHH, TaK KaK KpHcTannbI 

)l.GCTaTG'lIHGH )l.nHHhl He .RBnHIDTCH npHHQHnHaJIbHG HGBbIM )l.GCTH)KeHHCM, 

TaIOKe MGrllH npHMeH.RTbCH B YCTaHGBKaX C .n.pyrHM MeTG)l.GM CBeTGcfiGpa. 

HGBbIM. .RBn.HeTC.H HMeHHG ycnemHGe npHMeHeHHe MeTG)l.a CBeTGcfiGpa co. 

CnCKTpGCMelll.aIDlll.HM BGnGKHGM, 'lITO. B CyMMC IIG3BGnHnG IIGJIY'lIHTb 

3QlQlCKTHBHYID H TCXHGJIGnfl~CCKII GnTHManbHYID KGHCTPYKQIIID. 3)l.CCb TaK)J(e 

MG)J(HG GTMeTHTb 3aHBneHHe, HanpHMep, 0. pa3pafiGTKe YHHKanbHGrG 

GIITH'lIeCKGrG CGe)l.IIHeHH.R GnTGBGnGKHa H cpGTGnpHeMHIIKa, B CaMGM pafiGTe 

GfiGCHGBaHG IICnGJIb3GBaHHe BG3)l.ymHGrG 3a3Gpa Me)J(.uy npIIeMHHKGM II 

BGnGKHGM, a TaK)J(e IIpGBe)l.eHbI H3MepeHHSI TGnlIlIIHbI KpeMHIIeSGH nnaCTHHhl -

BGnpGC YHIIKanbHGCTH KGHCIpYKQHll GCTaeTC.H HepaCKpbITbIM. 

B pafiGTe nG)l.pGfiHG Hccne)l.GBaHhl .ueTeKTGpHhle 3neMeHTbI, 'lITO. 

npe)l.CTaBnHeT HHTepec TaK)J(e B Ka'lIeCTBe CnpaBO'lIHGrG MaTepHana )l.nH 

fiY)l.YlIlHX pa3pafiGTGK. O)l.HaKG, HapH)l.y C 3THM napaMeIpbI He 

Hccne)l.GBaHbI, XGT.H3KCnepIIMeHTaJIbHble BG3MG)J(HGCTll )l.JI.R 3TGrG fi.bIJIH: 

BllHSIHIIe GTpa)J(aTeJI.R, B .uaHHGM BbIfipaHa TeQlnGHOBaSI neHTa, 'lIeM 

GfiGCHGBaH BbIfiGp? 'lIeM BbI3BaHG GTCYTCTBlle paCCMGTpeHHe 

Ha COfiHpaeMGrG CBeTa. I1ccnc.uGBaHHe GIpa)J(aTell.R 

Ha KGHQe BGnGKHa: cpaBHIIBallGCb nGnHpGBaHHGe BGnGKHG H BGllGKHG C 

GIpa)J(aTelleM, nGnHpGBaHHGC BGllGKHG TGjJ(e ~e CBeT, fibIJIG fibI 

HHTCpeCHG npOBeCTH HCCne)l.GBaHH.R co. «CKGmeHHhlM}) TGPQGM )l.nSI 

nO)l.aBneHIIH o.Toa:lKeHIIJI 

3. 	 B CTaBHTCH pa3pafiGTKH )l.eTeKTGpa C e)l.IIHCTBeHHGH QellbID 

3QlcpeKTIIBHo.CTH pcrHcIpaQHH raMMa-KBaHTo.B HC HJijJ(C 50% II 

HII3KHM ypGBHCM CGfiCTBCHHo.rG mYMa, )l.aJIce, G.uHaKo., B pafiGTC TaK)J(C 

ynGMHHaIDTC.R TpcfiGBaHHSI no. BpeMCHHGMY GTKJIHKY, llJIIDC IpefiGBaHHSI no. 

npGCTpaHCTBeHHGMY pa3pemeHHID, XGTeJIGCb fihl fiGJIee 'lIeTKGrG GIIHCaHH.SI 

nGCTaBJICHHGH 3a.ua'lIH, 'lITO. Gnpe)l.eJI.RCT TpcfiGBaHII5I K 

)l.eTeKTGpHbIM 3JICMeHTaM. 

4. 	 pafiGTe Ha pa3HbIX 3Tanax H npH H3MepeHHSIx HCno.JIb3GBaJIHCb 

Pa3JIll'lIHbIC QlGTGrrplleMHllKH, rrpGH3BG)l.llJIaCb GnTHMlnaQIDi 3JIeMeHTGB B TGM 

qllCJIe C yqeTGM HX (npHeMHHKGB) CneKTpaJIbHGH qYBcTBHTeJIbHGCTH H 

3cpcpeKTIIBHGCTll, He G'lICHb nGH.RTHG Ha KaKGH KGHKpCTHG npHfiGp B Ka)J()l.GM 

H)l.eT GnTHMH3aQHSI, rrpe)l.CTaBJIHeTC.R, !JTG 3TG )l.o.JIjJ(eH BapHaRT, 

rrpe)l.JIaraeMbrH )l.JI.R peaJIH3aQHH CTGHJIo. fibI 

http:Ka)J()l.GM
http:GIIHCaHH.SI
http:CGfiCTBCHHo.rG
http:Me)J(.uy
http:CnCKTpGCMelll.aIDlll.HM
http:MeTG)l.GM


rro.upo6Hee Ofi'bJICHHTb Bhlfiop TpefiOBaHIIii K BeJIIIqIIHe TeMHOBOrO TOKa, 

eMKOCTII rrpII6opOB. He OqeHb JICHO IICrrOJIb30BaHIIe «KJIaCCIIqeCKorm> 

.ll.JIJI onpe.ueJIeHIIe ::UfHpeKTOB IIpII npJIMOM C'beMe, qTO 3a rrpIIfiop 

IICnOJIb30BaJICJI? YrrOMIIHaeTCJI, qTO IICnOJIb3yeTCJI IllepOXOBaTaJI KaHaBKa, qTO 

3TO 3HaqIIT KomcpeTHo npII Mo.ueJIIIpOBaHHII II paCqeTax? rJIaBe 3 YKa3aHO, 

qTO He yqIITbIBaeTCJI OTpIDKeHHe CBeTa OT BOJIOKHa, B rJIaBe 4 
qTO BeJIHqIIHa MO)J(eT COCTaBIITb OKOJIO 10% .ll.JIJI 

BOJIOKHO-B03.uyX, npe.ucTaBJIJIeTCJI, qTO cooTBecTByrolllIIii yqeT nOBJIHJIeT Ha 

pe3YJIbTaThl rmlBbI 3, rrpaB.ll.a, KOHeqHO, He Ha KOHqeHblii Bblfiop OnTIIMaJIbHOH 

KOHf}lurypaUHII C BKJIeeHHhlM BOJIOKHOM. 

5. 	 Kor.ll.a nOKa3hlBalOTCjI pe3YJIbTaTbI npoBepKII pacnpe.ueJIeHlIjI npII6opoB, 

3JIeMeHTOB no IICCJIe.ll.yeMoMY npe.ll.CTaBJIjleTCjI )J(eJIaTeJIbHbIM 

nOKa3bIBaTb Ha rIICTorpaMMax fiIIH, cooTBecTBYlOlllIIii OfiJIaCTH 3a npe.uenaMH 

npe.ll.cTaBJIeHHOH Ha rIICTOrpaMMe. 

6. 	 HeCKOJIbKO cTpaHHhlM BblrJIJI.ll.HT BbIllOJIHeHHe Mo.ueJIIIpOBaHJ.IjI, HarrpHMep, 

orrpe.ueMeTCSI 3HeprOBbI.ll.eJIeH.He B KpeMHIIH, a .uanee rrepeCqHTbIBaeTCjI C 

yqeTOM Cpe.ll.HeH 3HeprHH pO)J()1.eHHjI Hcnonb3yeMblii reHepaTOp 

n03BOJUIeT HenOCpe.ll.CTBeHHO nOKa3aTb qHCnO H THrr Bcex HHTepeCYlOlllHX 

rrpoueCCOB. 

OTMeTHTb, qTO YKa3aHHble He.ll.OCTaTKH HH B KoeH Mepe He CHH)J(alOT 

ofilileH BhlCOKOM 3HaqHMOCTH BbInOJIHeHHOM pa60TbI, ee KOHKpeTHOM 

npaKTI-lqeCKOM II HayqHoii rrOJIO)J(IITenbHoro BrreqaTJIeHIIjI OT 

.ll.HCcepTaUIIH. HayqHaji II npaKTIIqeCKasI 3a.ll.aqa 6b1JIa rrOCTaBJIeHa H ycneIllHo 

....u"u.... TeXHOJIOnUI II3 cpH3HKII 3JIeMeHTapHbIX qaCTIIQ )1.M 

BorrpocoB peHTreHorpaljlHH, pa3pa6oTaH IIpH60p C rrpeBocxo,n:HbIMH 

xapaKTepIIcTIIKaMH, BO MHorOM 6a3HPYlO HCJI Ha OTeqeCTBeHHbIX 

COCTaBJIJIlOlllHX, qTO TeXHOJIOrH lIOJIyqaT ycrreIIIHoe 

npIIMeHeHIIe B IllHPOKOM Kpyry fie30naCHOCTII, IIH.ll.YCTPIIII II 

npOMbIIIIJIeHHOCTH. OrrrroHeHT 6JIaro.ll.apeH TIIMoljleeBY A.B. 3a rro.upofiHble 

KOMMeHTapHII H Ofi'bjlCHeHHe acneKTOB pa6oTbI, 

.uorrOJIHIITeJIbHble MaTepIIanhl. 06c~.ll.eHHe TeKCTa ,ll,IIccepTaUIIII H rrOJIyqeHHbIX 

pe3YJIbTaTOB nOKa3aJIO BbICOKHH ypoBeHb BJIa,ll,eHlIjI MaTepIIanoM, 

IIHTepec, npOJIBJIjleMhlH aBTopoM K HayqHoMY .ll.anbHeHIlleMY 

pa3BHTHlO MeTO.ll.OB II TeXHOJIOrHM, pa3pafioTaHHbIx B BbIIIOJIHeHHJI 

)1.IIccepTauHoHHoro IICCJIe.uOBaHlIjI. 

'uIIccepTaUHoHHRH pafioTa THMoljleeBa A.B. «MHor03JIeMeHTHbIH 

cUIIHTHnJIJIllIIOHHblH 3KpaH .ll.JIJI perIIcTpallIIII rrOTOKOB )J(eCTKHX raMMa-KBaHTOB» 

nOJIHOCTblO COOTBeTcTByeT Tpe60BaHIIJIM n. 9 «IIoJIo)J(eHIIJI 0 npIIcY)J(,lleHIIII 

yqeHbIX cTeneHeH», YTBep)J(neHHoro nOCTaHOBJIeHIIeM IIpaBHTeJIbCTBa 

http:MeTO.ll.OB
http:3HeprOBbI.ll.eJIeH.He
http:BblrJIJI.ll.HT


POCCHMCKOM <I>e~epaUHH OT 24.09.2013 r. NQ 842, npe~bjlBJUleMhlM K 

~HccepTaUllilM Ha COHCKaHHe yqeHOM CTeIIeHH KaH~~aTa HayK, a ee aBTOP, 

THMoIPeeB AneKcaH~p Bn~HMHpOBHq, 3acnj')KHBaeT npHc~eHHj)' yqeHOM 

CTeneHH KaH~H~aTa CPH3HKo-MaTeMaTHqeCKHX HaYK no cneUHanI.HOCTH 1.3.2. 
IIpu60phl H MeTO,ItbI 3KcnepHMeHTanI.HOM cpH3HKH. 

j{, 113MaMnoB AneKcaH~p OnerOBHQ, ~aIO comacue Ha BKJIJOQeHHe CBOHX 

IIepCOHanI.HI.IX ~aHHhlX B lloKYMeHThl, CBj)'3aHHhle C 3aIUHToH llHccepTauHH 

THMoQ:>eeBa AneKcaH~pa Bna)UlMHpOBHQa, H HX ~anI.HeMIllYIO o6pa6oTKY. 

OqmQHanbHbIM OIIIIOHeHT: 

KaH~HllaT IPH3UKo-MaTeMaTHQeCKHX HaYK 

(0 1.04.16 - <I>H3HKa aTOMHoro j)'llpa H 3neMeHTapHI.IX QaCTHU), 

cTapIllHM HayqHhlM cOTpy~HHK na6opaTopHH <pH3HKH 3neKTpocna6blx 
B3aHMolleHcTBHH 

tJ~ HOM6pM 2023~--- 113MaHnoB AneKcaH~p OnerOBHq 

<I>e~epanI.HOe rocy~apcTBeHHoe 61O.l1.)J(eTHoe yqpe)J(.l1.eHHe HayKH llHCTHTYT 
j)'.l1.ePHbIX HccnelloBaHHu POCCHHCKOU aK~eMHU HayK 

A.l1.pec: 108840, r. MocKBa, r. TpOHQK, yn. <I>H3HQeCKM, Bll. 27 

TenecpoH: +7 (495) 850-42-48 

E-mail: izmaylov@inr.ru 

IIO.l1.IIHCI. H3MaUnoBa A.O. 3aBepj)'1O 

3aMeCTHTenI. llHpeKTOpa Hj{I1 PAR no HayqHou pa60Te 
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