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o6uefi Qvauru uvr. A.
Poccuficrofi axa4euvu HayK

oouur4AJrbHbrfr orsrrn

ee4yrqeii opraHr43arJm Ha Ar4cceprarluoHHyro pa6ory llepenesenq

ArercaHApoBr4rra <Oco6ennocrtr co3AaHr4q MoqHbrx Ar4cKoBbrx

I4TTepor4eBbrx cpeAax c KpzofeHHbrM oxnaxAeHr4eM), [peAcT

corIcKaHI,Ie yueHofr cre[eHu KaH4krp.atTa Qusuro-rraareMarr4rrec

crer{r4 an bHocrr4 0 I .0 4 .2I - na3epHas Qrasura.

3a.taqa yBenkrrreHnfl. lr.a:r. cpe4uefi, TaK u nzronofi rrao

I43nyr{eHpl fl flBrflercr aKTyanbsofi Ars pa3nr4r{Hbrx npoMbrrrrJreHHbrx

[pr4noxenrafi. BrrcoKr,rx pe3ynbraroB B IaHHoM HarrpaBneHnvr y

r4ononb3y.s Ar,rcKoBbre Yb:YAG aKTHBHbre oJreMeHTbr c Ar{oAHo

6.rraro4ap.r He6omruouy 4eSerry KBi:rHTa, srrcorofi Terrnonpo

s$ Ser<rr,raHoMy rennoorBoAy. Irlunynr,cHo-nepzoAlrrrecKLre Yb :Y

r4orronb3'yroTc.fl Anfl feHepa\w kr yckureH.ufl. u3nyl{eHkrf, B rur4poKoM

AJrrrH BoJrH, oAHaKo I fl. pfl.Aa rrpr4noxenrafi Heo6xoArrMo yBerurreH

r.rMnynbcoB Ao AxoynbHoro ypoBnfl, rrp'u Kr{noreprlosofi qacrore

lauuan 3ag.aqa peuaercr npv rroMorrlrl KpLroreHHofo oxnax.qeHl4
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3,TeMeHTOB, KOTOpOe ynyquaeT TeIIJIOBbIe U JIa3epHLIe XapaKTepvaTuKLI

Yb:YAG.

B Ar4cceprarrlrr4 r4ccneAyrorcs pa3nr.rrrHbre HayqHBIe v rexHl{qecKl4e

[po6neMbr, cBs3aHHbre c co3AaHr4eM MorrlHbrx Ar4cKoBbIX I,ITTep6ueBbIX JIa3epoB:

e.sr6op [oAxoAqrlr4x na3epHblx cpeA Lr oIIeHKa vrx Karlecr]la, 6opr6a c

yor4neHrrbrM crroHTaHHbrM r43lyrreHneM, pa3paooTKa MHofoIIpo)(oAHbIX cxeM,

Oco6oe BHr,rMalFrI,Ie yAenf, erc.s

eQQerrranHofi rexHoJIorI,II4

Bbroop crrcreMbl cTperqep-KoMnpeccop 14 Apyfl4e.

[pzMeHeHr{Io croxHofi B peaJrv3ar\w, Ho

K pI4OfeHHOf O OXJIaX [eHl'{fl aKTTIBHbIX SJIeMeHTOB.

CrpyxrypHo Ar4cceprar\krfl, cocrozT r43 BBeAeHVfl,, I.Byx rJIaB, 3aKJIrorIeHI4t ld

c.rrr4 cKa rIr{TI{pyeMorI nl4reparypbl.

Bo eseA eHfiv o6ocHoslrBaercr aKTyanbHocrr pa6orbl, BIITIoJIHeH o6rop

nr4Teparypbr rro reMe Ar4ccepraqrau, c$opMynl4poBaHbl IIeJITI, KparKo I'I3Jlaraerctn

coAep)I(aH],1re A]accepTa\r4\, [pI,IBeAeHbl BbIHOCLIMbIe Ha 3aIqI{Ty IIOnO)Kenr'rq. I]

o6sope nlrreparypbr paccKa3brBaercq o6 oco6eHHocrtx rplIMeHeHI4jn

nrrep6uenux cpeA g'nfl co3Aarrr4q Ar{cKoBbIX na3epoB c BbIcoKoI4 cpeAHel.l

M:orrlHocrbro r{ eneprnefi B r4Mrrynbce, o6 krcropurr4 rIpI4MeHeHtlt rexHoJlorI4la

KpI,IOfeHHOfO OXnaXAeHI4.S na3epHbrx aKTI4BHbIX SJIeMeHTOB, A TaKXe

npr4BoAf,rct pe3yJlbrarbl ocHoBHI;IX pa6or s AaHHofi o6taclu.

B uepnofi rJraBe r{ccneAoBas qenufi prA BaxHbIX acneKToB, cBq3aHHbIX c

n ocrpoeHr,reM MorrlHbrx ArrcKoBbrx urrep6rleBblx Jlunepon. ZsvrepeHbl na3epHble

xapaKrepvcrr4Kvr san6onee pacnpocrpaHeHuofi cpeAbl Yb:YAG,

nepcrreKTLIBHbIX Ha CerO4uxUruzfi AeHb nOnyTOpHbIX oKclzAoB

Yb:Lu2O3 ra Yb:SczOr B Al4ana3oHe reMneparyp or 300 K ao 80 K.

aHurvr3a [onyr{eHHbrx pe3ynbT,aToB 6rrl nrrpa6orau nolegrlbrfi

KaqecrBa AaHHbrx cpeA. Paspa6oraua rexHoJlorl4fl coeAI{HeHIIfl orITlIqecKI4x

loBepxHocrefi Kpr4cra-[noB pa3nr4qHbrx rpaHaroB. llpclunoclr kr KarlecrBo

KOHTaKTa, IloJryqaeMbre AaHHbIM MeTOAOM, He XyXe, qeM npkT acllonb3oBaHldpl
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Kraccr4rrecKofi TepMoAl,IQQysuoHttofi cnapxu, oAHaKo caM Ilpoqecc

rtpoqe. [nr peruelnfl. oAHofi LI3 npI4HII.aIII4tUIbHbIx upo6neM AI{cKo

- M€uroro npoAonbHoro xoe$$zqueHra |cI4JI€Hkrs, - npeAnoxeHa

c)(eMa, IIpz rIoMoIrIu roropofi MoxHo o6ecuequrr AectrK

yevnvBaeMoro u3nyqeHr4r, qepe3 ar<lueHrIfi 3JIeMeHT. Cxevra

u e6 ol truoro ua6op a o [TI4rIecKI4X 3JIeMeHToB, nef Ko HacTpavrBaeT cfl

p{3fynl4poBaTb KOJIUqeCTBO IIpOXOAOB, a I{C[IOJIb3OBaHI4e TeJIeCKO

coxpaHr.Tb HeI{3MeHHbIM pa3Mep nyqKa .FIa aKTI4BHOM 3neMeHTe.

flouurrao BorlpocoB co3AaHI4t na3epoB 3arpoHyra BalKHas. npo6

KaqecrBa BbIXoAHofo I43JIyrIeHI4t. B lra6ore BbITIIIcJI'IOTC.I Vr C

MexAy co6ofi rpu Kpl4Tepvfl,i I4HTerpaII uepeKpblTrfl X,IroKa3bIBa

MOTTIHOCTI,I HeI,ICKaXeHHO|O IIOJIT lB I4CKaXeHHOM; TII4CIO

CiCOTBeTCTByIOqee yMeHbIXeHuIO I{HTeIFICI4BHOCTI4 Ha oCI4 IIyqKa

rrrroCKOcTI4, eBfl3a:nHoMy C QasOnuMII l.ICKaXeHvflvrvl; a TaKXe Ha

H cnoJrb3iyentufi napaMeTp M, paYustfi CITH olxeHllrc pacXOAI4MOcTI4

14 fayccoBa ryqKoB. Atts pacqeToB rrlt6paHrt cyneprayccoBbl

Har46onee qacTo BcTpeqaroull4xct Tntra Qasonux ncKaxeHl4il: ren

caMo$oKycrlpoBKa v cQepravecrue a1eppatluu. OAuuvt krs

pe3ynbTaToB qBlteTcfl To, qTo Bo Bcex paccMoTpeHHbIX CJI

BbrAeJIeHut HeI4cKaXeHHOfo (rxo4HOr:o) tIoJIfl B l4cKaXeHHoM

yBenr4rrr4BaeTcfl.I4HTeHcI4BHocTb Ha ocz nyr{Ka n SoranrHofi nnoc

xoTfl noJIHa.s MOITIHOCTb I,I3[yrIeHLrs. fiput 9ToM yMeHbIUaeTct.

HoeHsHa rIpeAnoxeHHbIX peureuufr rro co3AaHl4ro

na3epoB IIoATBepXAaeTcf, AByMt IIoJI'FqSHHIIMI4 IIaTeHTaMu P@.

rlepBOfi rJIaBbI JIeTJIH B ocHOBy pa6or, BsITIoJIHeHHbIX BO nrOpOfi rn

Bo BTopoil rJraBe I'IccneAylorcrl oco6eHHocrl4 LIcrIoJIb3o

ilepcnel(Tunuoft, OAHaKO TexHnqecKu CJIoXHo peanl43yeMoI4 
'

K:plrofel{Horo oxJlaxAeHuq AI,ICKOBbI}l aKTI4BHbIX SJIeMeHTOB
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XI4AKO|O a3OTa, a TaKXe lrpeAcTaBJrerrbr [onyrreHHble na3epHbre

lnx eu6opa napaMerpoB aKTr{BHbrx oJreMeHToB npoBeAeHa orreH

garacesnofi 3Heprtrr4 B Kpr{oreHHoM Ar4cKoBoM yb:yAG

Paccuo'peua 3aAarra c'JrbHoro pacryxeHr,rr Bo BpeMeHZ

I4:lnyrr e H I4.rr, aKTy€L[ bHafl rrpll r4cnoJrb3 oB aHr4r4 M eroAa y cureHws. qup

p|\4nynbooB Anfl co3AaHr{fl KprrofeHHr,rx ntrep6zenux na3epoB

nHKosoii MorrlHocrrro. B pa6ore paccMorpeHbr Bapr4aHTbr co3AaHr4fl

KoMnpeccopa He ToJrbKo npn rroMorrlH rxr4poKo pacnpoc

3 ap e KoMeHAo BaBrx ux ce6 s ronorpaSuqecKr,rx 4z $parqlroHHbrx

aotloJrb3oBaHHeM O6reUnrrx qr4prrr4pyroqux 6perroecxnx

Zccre4oeaHa Bo3MoxHocrb noAaBneHta-s o$Qexra yczneHHoro

r4:tnyqeH[fl 3a cqeT r43MeHeHr{q qpopMbr aKTr,rBHofo 3JreM

14 0 rr on b3 o BaHvrfl rr o f Jr o rqarc ur4x H aKJr aArl K ( xlaguur a) . Hautry qlrr4 e

{)oAeMOHCTpHpoBaHbI npI4 LICnOJIb30tBAHkIvI KOMIIO3I{THOIO

o.r r eMeHTa, r,r3foroBJreHHoro MeroAoM relpvro4raQ Sysuonnoft cnapr<n,

n nepnotfi rnaBe. ,{nr nonyrreHr{r srrcoKofi cpe4Hefi MorrlHocrrr

r43foToBJreHo ABe cr4cTeMbr npoTorrHofo oxnaxAeHr4r xHAKr4M

floMorqn norpyxHoro Hacoca 4.nfl KpyrrHora6apurHrrx Kpr4

Hcnonb3oBaHr4eM BHe uefi uouubr Anr r(oM[aKTHbrx KBaHTponos. lI
HOCJIeAO B aHr4fl 14 pa3p aO OTaHHbre TeXHO.rrOf r4lr rrO3BO rrr4rrn IIOfiyrr

TOM qr4cJre yHZK€LnbHbre, pe3ynbTaTbr npu co3AaHr,II4 KpHoIeHHbI

r4TTepoI,IeBbrx na3epoB.

B sarrroqeHrrrr o6cyN4arorcq pe3yJrbrarbr pa6oru v S

rrrraHbr rra 6y,qyrqee. B pe3ynbrare rrpoBeAesnofi pa6oru uccneA

pflL Ha'frIHbIX v rexHI4rIecKI,IX npo6reu, Bo3HI4KarcIqux npll

ArrcKoBbrx r4TTepO neBbrx lrMnynbcHo-nelpr4oAr4qecKr.rx na3epoB c o

er,rcoxoit cpe4uefi H rrlrKoBofi nroulsoctbto, a raKxe paspa6oraua

cJro)r(Hafl TexHorofr4q Kpl4ofeHHofo oxna)KAeHI,Is na3epHblx

yJIbTaTbr.
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SJTeMeHTOB. flOlyveHHue HayqHo-Tr..XHOrOfr4qecKIze perxeHr4s ycnerxHo

npI4MeHtIO'tCfl [Irfl ao3AaHVq AI4CKOBbIX na3epoB, B TOM rII.{Cre C yHlrKaJrbHbrMr4

BbIXOAHbTMH [apaMeTpaMr4.

Heo 6xo4r4Mo yKa3 arb Ha cneAyroq ve 3aMeqaHutr:

1. Onzcauue KaqecrBa na3epHoro u./qKa roJrbKo c noMorrlbrc rrapaMerpa M2

HeoAHoKparHo KpllrrlKoBulrrocb AuaHresrrx4 IO.B., B ToM qr4cre

yKa3brBulrrocb Ha HeBepHocrb ororo olprcaHvfi Anr [yr{KoB c $asonofi

KoppeKur,reir u uerayccoBbrx nyrrKoB. Xopouro 6rrlo 6rr paccvrorperb ero

pa,6orbr, ony6ruroBaHHbre B xypHane <OnruKa H crreK'rpocKorrur) B

1994 u 1999 rc.

2. B o6pa:onaHura yculeHHofi cuonrauHofi JrK)MtrHecrleHrlr4ri (vcz)
paccMarpvBaerafl ToJIbKo oAI4H Qaxrop, a r,rMeHHo MHc)ror{zcJreHHbre

rrepeoTpaxeHrrr BAonb o[Tr,rqe,cKofr ocu Ar4cKa (upu6nzsr4TeJrbHo

repneHAr4KynrpHo ero rroBepxHocrra). OAHaxo Bo3Mo)r(eH v 4pyroft

BapI4aHT - yCI4neHI4e CIOHTaHHO|O r43nyr{eHlu B HanpaBneHr4r,t BAOnb

rrrrHa HaKaqKr4, nap€unenbHo rroBepxHocrlr Ar4cKa. B groM cryqae

cyqecTByeT Bo3MoxHocTb Aaxe 3a oAr{H rrpoxoA loryqr4.rb ycvrreHr4e,

AocraroqHoe Anf, Haqana reHepallr4v vrrv yCW. B 6onrnL4x aKTLrBHbrx

3JreMeHTax (4racxax kr rrrracrlrHax, a raKxe B r{r4nr4HAplrqecKr4x crepxnrx)

zNreHHo oror rrpoqecc paccMarrpkrBaercfl KaK ocuonuoii. Tpe6yerca

AOKa3aTb, qro B BaIIIeM BapuaH',re BepoflTHOCTb BO3HI,IKHOBeHr,rs YCW

6omrue.

BrrcrasaHHbre Bbrrrre 3aMerraHkrs HrrcKoJrbKo He cHr4x{aror o6uefi errcoKofi

orIeHKr4 pa6oru. fauruan Ar4cceprarluroHHaq pa6ora BbrrroJrHeHa Ha BbIcoKoM

Hiryr{HoM ypoBHe. Ona upe,4ocraBJuer urr4poKoe rroJle Aflf, HayqHLIX ArlcKyccuit

Lr crr,rMyJrlrpyer pa3Bprrr,re HoBbrx LrccJleAoBarruit. B rlerovt, Mox:Ho orMerl4Tb,

qro Ar.rcceprarluq E.A. llepeneseHr{eBa HarrrlcaHa xoporullM tr rpaMorHblM
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