
3AKIIOTIEHI4E AT{CCEPTAUI{OHHO|O COBETA 24.1.07 O.OI HA EA3E

aEAEPAJTbHO| O f OCyAAPCTBEHHO| O EIOAXETHOf O yTIPEII{AEHI4TI

HAvKr4 r{HCTr{Tvr nA3EPHOfr @t43t4KLl C'IBI,IPCKO| O OTAEnEHI,lrl

poccI4IZcKoIZaxa4eunl,IHAyK,rloAI4ccEPTArlwl4

HA COI,ICKAHI4E vqEHOZ CrgnBUZ AOKTOPA HAyK

arrecrarlrroHHoe 4ero No

perxeHr,Ie AllccepralIlroHHoro coBera ot 14.06.2024 r' ltJ! 1

O npucyx4enuu Ba'ruuxy Ceprero Mapxoerauy, rpax.uaHllHy Poccuu, yuenofi

crerreHrl AoKTopa $u:uxo-uareuarlrqecKl4x HayK.

,{uccepraqr.rx <BsIcoroeSQeKTI{BHbIe Jra3epHble rr3JryqareJllr Ha ocHoBe

KprrcraJrJroB Anofinrtx na,rufi-pegrco3eMeJrr'H[,Ix no,rsQpamaror,

arcTrrBupoBaHHbrx rroHaMI{ TyJruq ra roflbMllq> no cnelll4€IJlr,uocru < 1 .3. 19 -
,Ilasepnar Su:uxa> Ha corlcKaHlre yuenoil crelleHz AoKropa @llsuro-
MareMarprlrecKlrx HayK rIpI,IHrra K 3arrvre 01.02.2024 r., rporoxol J\! 3,

Ar.rcceprauuonHbrM coBeroM 24.1 .070.01 s,a 6aze @egepa,nluoro rocyAapcrBeHHoro

6roANetroro yqpexAeHlu HayKlr l4:r.cruryr na:epnofi $uruxu Cz6upcroro
orAerreHr.r.s Poccraficr<ofi aKaAeMI4H uayr (I4JI@ CO PAH), 630090, r. Honocu6rapcx,

rpocreKr Ara4euzra Jlarpeurreaa, 1 58, nprxas N! 105/nr or 11.04.2012 r.

Coucrcare,rr, Barnux Ceprefi Mapronuu, 1960 roaa pox.qeHlrfl, c 1995

no 2022 r. pa6o'ral craprxr,rM HayrrHbIM corpyAHrrKoM, 3aBeAyloqlrM cexTopoM

TeepAore,rr,uue JIa3epHbIe cl{creMr,I c AtzoAsofi Haxa'rxofi s I4I@ CO PAH.

C 2022 r. rro Hacrortqee BpeM, pa6oraer e O6qecrso c orpauuuennoft

orBercrBeHHocrbro Hayuuo-rexuuqecKoe o6reArzneuue ( I'IP3 
- 

[o,rroc > r.

@pa:uno B AoJrxHocrlz HarIaJrr,HLIKa Jla6opatopuu MerpoJroruri onrl,IqecKux

Marep[a,roB. B 1995 r. col]cxareJl]o 6srna npucyNAeHa yqeHa, crerleHb KaHAIrAara

$uauxo-rraa'relaaruqecrrx HayK, AI,inJIoM N'q009621 o'r 14 urol.s 1995 r.

,{Nccepraqua BbrrroJrHeHa s OrAere ra:epnofi Qu:raru @e4epa,rr,uoro

rocy,(apcrBeHnoro 6roANerHoro yqpexAeHru HayKu tr4ucruryr la:epnofi Stsaxra
Cu6upcxoro orAereHu.r Poccufi cr<ofi aKaAeMrrI4 HayK.

Hayvuufi KoHcyJrr,TaHT - Earaee Ceprefi Hurco"raesuq, axa.4euur PAH,

AoKrop Su:uro-rrlareuarr4qecKr4x HayK, HayrrHllii pyxonoAurelr I,LrI@ CO PAH.

OQuqua.nr,urte on[oHeHT[,I, AaBlrrtle IIoJIox]lreJrbHbIe or3bIBbI Ha

ArrccepTarllrrc:
Ko6qen Ceprefi Muxafi,rosuq - AoKTop Srz:rzro-rraateuarzqecKlrx HayK,

(creqra,tnocrr 01.04.05 - Onrvi<a), pyKoBoAxrenr' orAeJIa lasepnofi Suzuxu n
uHHoBarlr4oHHbIx rexuolorufi (De4epartluoro tocyAapcrBeHHo.fo aBToHoMHofo

o6pa:oeare.uruoro yqpexAeHurl BbICIrero o6pasonauux <HoaocnSupcr<ufi



HarIToHanEHLrfi rzcclenorarelr,cruii rocyAapcrBeHHbtil yHr.lBepcurer) (Hfy), r.

Hoeocu6r.rpctc

Py6uona Hara,rnfl Huxo,raesHa - AoI{Top (lururo-rlareuaruqecKux Hayx,

(cnequamnocrr 01.04.05 - On'rtlra), BeAyurufi uayuHuii corpyAHI4K la6oparopuu

Jra3epHoft cneKTpoc(onl4v u JIa3epHbIx rexnolorufi @e4epalruoro

rocy.qapcrBeHHoro 6roANeruoro yqpexAeHl'L HayKIl tr4ucr:uryr Su:zru
noJlynpoBoAHl4 KOB uM. A.B. PNanosa cu6tpcroro oTAereHr4, Poccuficxofi

axa.rreMHu rrayr (I4Ofl CO PAH), r. Hoeocu6upcx.

[nerron B,raglrrulrp Eopuconuu - AoKTop diu:taro-vareuarl4rlecKfix HayK

(cneqaa,rruocrs 07.04.21 - Jlasepnar Sxaura), npoSeccop, 3aMecrurerlb AupeKropa

no nayunoii pa6ore @e4epa,rsnoro rocyAapcrBeHnoro 6rogNeruoro yLIpexAeHI'L

nayxu @e,4epa,rrnui uccJleAoBareJrscrufi qeHrp <<Vlucruryt o6u1efi Qll:ur<u arr'r.

A.M. llpoxopona Poccufict<ofi axa4errauu nayx> (I4O@ PAH), r. Mocrea.

BeAyulaq opraHlr3all[q - @e.qepaltuoe rocyAapcrBeHHoe 6]oAxerHoe HayilHoe

yqpexAeHue <<@e4epalruufi uccreAoearelr,cxafi IIeHTp I4HcrI'Iryr nprarlagHofi

$r,rsnxu r.rrv. A.B. f anonona-fpexosa Poccnilcrofi arageuvx nayo (I4IIID PAH),

r. Huxnufi Honropog, AaIIa IloJrox[relrsr,Ifi 013618 Ha Al4ccepralll]rc. OrgHs

rroAroroBJreH BeAyurr4M HayqHbIM corpyAH14KoM la6oparopurz rBepAorerbHblx

Jra3epoB l{ll@ PAH, 4.$.-rra.n. AurIznosHN.{ Olerou "lleoutlAosrqeM, noArli4caH

pyKoBoAlrreJreM orAe,rIeHI,L seruseiiuofi AITHaMuKIT Ir onruKl4 I4|I(D PAH, a.$.-u.u.
Crapo4y6qeeuu Muxaulou Bumopoelluer,I.

Brr6op o$uqlzarsuux olrIoHeHToB Ia negyuleii opraHI,I3aIIIrx o6ocHosaH I4x

KoMrlereHTHocrr,ro s o6Jrac'rl4 onrrrKlr, cnexTpocKonl4l4 aKTI4BHEIX cpe4, la:epnofi

$u:uru, uzporofi Ir3BecrHocrslo cBoI4MI4 ,qocrI4xeHIlrMI,I B 3TI4x o6lacrsx u

cnoco6nocrr,ro o6reK'rflsuo olleH]rrb HayrrHy]o ]r npaKTllqecKy]o IleHHocrL

Auccep'rar IrioH Hoi;i pa6ollt.
B cgoela noroxlrreJlbHoM 3aKJIloqeHI4Ir BeAyuIa, optaul43al1tu yKa3ara, qro

Ar,rcceprarrhfl Barrutra Ceprer Mapr<oeuua rBJlrerc.fl garosqessofi HayiIHo-

r<na:rurpuxaquouuoii pa6oloii, a I<oropoii coAepll{arc.r HoBbte pettreHu, aKTyaJIbHr,tx

npo6neu Srzsrlxu rBepAorenbHblx JIa3epoB c AuoAuofi Haxauxofi, a ee pe3yJ'Ibrarll

npeAcraBn.rrror guaqu'reru,nufi lrHTepec s o6racru KoMIIJleKCHoto uccreAoBaHl4s

cIIeKTpiIJrbHo-reHepaql{oHHLIX xapaKTepI{CTI]K aHI43OTpOnHbIX aKTI'IBHbIX CpeA rl

paspa6o'rxu :tpSexrraanux na3epHElx IrcroqHrrKoB AByxMxKpoHHoro Artalla3oHa.

B or:r,rrax onnoHeHToB Iz ne.4yrqei optaHLI3auIrI4 orMeqaercr aKTya;ibHocrb

TeMbr .4uccepraqzonnofi pa5orsr, sHcoxufi npo$eccIaoHallHrtfi ypoBeHb e€

BbrrroJrHeHrrf, a TaKxe HoBr,I3Ha, HayrrHaq Ir npaKTl{qecKas 3Har{I{MocTb pe3ynBTaroB.

Ornreuaercx, uro anropeQepar B norsoii Mepe coorBercrByer Al{ccepra\w u

orpaxaeT ee coAep)KaHHe.

B orgrrse ee4yrqefi opraHir3arluu 6Hru c,4e,'IaHrI cneAyloull4e 3aMeqaHllr:



1. B 4uccepra\r4r4 or:rtlcar MeroA I43MepeHI4, TepMoonrl4qecKllx r<os$SnqrzeHror

Kpr4craJrJroB, npe.q,roxeHHLlfi arropov. OAuaxo B Arrccepralrurr He npeAcraBJreH

aHarl{3 norperxHocrefi r,rsrulepenufi flpu ero 3(cIIepLiMeHT€uIt uofi pea,uusaqua. He

lpr,rBo,4rrTcq raKxe cpaBHeHLIe 3Toro MeToAa c Apyll4MI,I I43MepLITenbHbIMI4

Mero.{ KaMr{ 14 [oAxoAaMr,r K onpeAeneHlllo repMoonrl4]IecKux roeSSraqlt euron.

2. B .quccepraqlrr{ paccMorpeH MexaH}isu o6pa:oeau u Lr KLl:aerur<a $o'ronuofi
JraBr,rHbr B Kpr4craJIJIax AeofiHHx xa,ruii-pe4xo:eMeJlr,Hblx nolr,SpauaroB, oAHaKo

orcyrcrByer cpaBHeHI,Ie cleKTpocKo[IIrIecKI]x LI KI,IHeTUqeCKIIX napaMeTpoB 3Tofo

:$sercra c ApyrI,IMI4 KpIrcraJIJraMI4, aKTrIBI4poBaHHbtMrI t4oHaMI{ Tml* alu Ho3*.

3. MoAelr o6pasoaanur Sorouuofi JIaBrrHbI, pa:pa6oranHar aBTopoM, orHocl4Tc,

JII,IIIIr, K ee HaqarbHoMy yqacTKy, nocKoJrbKy He yqI4TbIBaeT 3aceJIeHHOCTI4 ApylI4X
- l-

SHepreTItrIeCKI'IX ypOBHel4, JleXaIUaX BbIIxO -14, T.e. OHa AaeT B OCHoBHoM

KaqecrBeHHble oueHKpI.

4. Cnexrprr raaepHofi reHepaqpll4, npeAcraBJreHHrle B Azcceprallxu, rr3MepeHbl, KaK

rrpaBz Jro, npu MaKcrrMalrrbHofi uoulHocru reHepaqul{. BHgsrsaer coxa;IeHlre

orcyrcrBr.re AaHHbrx rro cnerTpaM grr 4pyrofi Mou]Hocrl4 reHepaquu, HarIpLIMep,

s6nuzu nopora reHepaqzlr. 3ro ce{gaHo c reM, rrro Arn rsarurpexypoBHeBblx

aKTlrBHr,rx cpeA cneKTp feHepaqrrr4 cyxIecTBeHHo 3aBucuT oT cTeneHl,l v}IBepcvll4

nacerdnnocru ypoBHefi Jla3epHoro nepexoAa.

5. flpu otrvcalnLt repMoArrHaMu.recxofi MoAeJIIz sgal4N4oAefic'rel4, IroHoB Tm3t u
,, .l+l lo B Ar{cceprau[r{ He npr4BeAeHr,r qprcJreHHbre orIeHKH lpaHrrrl [prrMeHr]MocTrr

AaHHofi MoAeJrr4, KaK rro KoHrleHTparlfisrra asazuo4eficrByrorqux zoHoB, TaK lr no

KuHerr{qecKr4M napaMerpaM rzx raauuo4eftcrszs. Kax npe,{craBirqercr, rpr,r MaJrbrx

KoHqeHTpauurx e:auNaoreiicrByHlu tr4x uoHoB noMHHupyroruuM (lanropor,t 6yAcr rrc

BbIxOA Ha TepMOAlIHaMLL ecKoe paBHOBeCIle, a npOqeCCr,I paCCeIeHI4q

rraeracra6uruurrx ypoeuefi 3a crler I4HrHBrrAyaJrr,Hr,rx lr3JryqareJrbHbrx rr

6esrrsryuarelr,Hbrx nepexoAoB.

6. B 'rercre Ar4cceprarlur4 Bcrper{arorcq orAe"rrLHbre orerrarKr.r, a raKxe orAeJrbHrre

aMepuxaHn3Mbr raKue:, xax "clo6sr" (auecro "n,racruu") u,ru "4olupoeaHue"
(rrraecto "reruporauun")

B orsrree oQuquarsnoro orrroHeHTa a.$.-v.u. C. M. Ko6qeea 6sull c,4eraHbr

c,'reAyioque 3aMeqaHu, :

1. B pesymare prcrrbrraHr,rft ArzcKoeoft crpyKrypbr 3%Ho:KYWKYW s pexr4Me

uacursuoft MoAyrqqur4 go6poruoc'ru Jra3epHoro pe3oHaropa noJrynpoBoAHrrxoBbrM

HacbrlrlaroqrrMc, rrorJrorlrreneru SESAM cAenaH BbrBoA o roM, r{To orrruMu3aur4.,

napaMerpoB SESAM aacr Bo3MoxHocrb cyurecrBeHuo yBerzqtlrb gHeprrrrc

LlMnyJrbcoB r4 coKparvrr, Ilx AJrr4TeJrbHocrl. Heo6xoAHMo npuBecrn apryMeHTbr B

nonBy SToro BEIBoAa.

2. B 3aKrror{eHr.ru yrBepxAaerc, o frepcrreKTuBHocTIt HCIoIL3oBaHtiq

r4cclleAoBaHH brx KprrcrannoB Anfl pa:pa6orxu l,Ia:rora6apurnsrx r4croqHLIKoB



Jra3epHoro Lr3lJylteHufl\ oAHaKo, ta6apurbl I,IcTorrHrrKoB MoryT 6bITb cyulecrBeHHo

6oruue npu BBeAeHI,II4 B I,ix pe3oHaropbl AorIoJiHI4TerLHbIx 3,'IeMeHToB,

Heo6xoAr-rMl,rx AJrr pe€rJrr43arlulr rroJrb3oBarerr,cKI,IX Synr<qzfi 3TIrx ucrolIHIrKoB

(nepec'rpofira AJrrrHbr BoJrHr,r r.r3,'ryr{eHl.Ir, cyxeHl4e 4HW rt3lty-ueuur- u t.n.).
Heo6xo4rEu rouuex'rapuft K TaKoMy BbIBo,qy.

3. Ha pracyure 6.19 neroqno yKa3aH ttaacru'ra6 BpeMeHz - MI4JIJII4oeKyHAEI BMecro

HaHOCeKyHA.

4. Ha pucyHKe 7.7(a) uerouHo yKa3aH Iraacu'ra6 MorIHocrII reHepaIII4I{ -
MI,IJIJII,IBATTLI BMECTO BATT.

B or:Hee oSuquariruoro orlroHeHTa A.O.-M.H. H. H. Py6qoeofi 6rr,ro cAeJIaHo

oAHO 3aMerraHrre o npI4MeHeHI4Il xaproHHblx BblpaxeHIait, <ueracra6u,rr> sMecTo

<<ueracra6u,rsHoro ypoBHr), ctp. 222.

B or:Hee o$uqua,rsuoro onnoHeHra a.$.-u.H., npoQeccopa B. B. I {eernoea
6r,lrr.i c4eraHu cncAyroullrc 3aMeqaH[r, :

1. Orcyrcrnue or4emofi rraBbr, nocequleHuofi JII4TeparypHoMy o6ropy Ll

pas6raeuue o6sopa no gxcnepr.rMeHTarbHbrM rraBaM nprrBoAlrr x zgluurueii
KoHrleHTparlH14 BHuMaHu, HMeHrro ua Kpuc'r'a"rlJlax AeoiiHsrx xa,ruii-pegroseMeJl[,HbIx

aolr$pauaroB, aKTr4Br.rpoBaHHbrx r4oHaMr{ Ty rt4tr u roJIbMI,Ir. llpu :rou ynycKaercfl

r,r3 BrrAy ro, qro BrrepBbre reHepaquq Ha nepexoAax 'I, --- 
tI, IroHa roJIbMI,L , 'Fr-'Hu

Horra rynu, B Kprlcrannc l4Af 6ura rlonylreHa e 1965 roAy, a cencu6uru:auu.t
na3epHoro nepexoAa B r.ioHe fo:lr,Mrrq r4oHaMr4 Ty nufl u ep6u.a pearusoBaHa B 1966 r.

2. B lrase 1 onucaua r4HTepecHa, aBTopcKa, MeroArzKa no r43MepeHrllo

TepMoolrr4qecrux xos$QuurreHroB nprz co3AaHr4r4 yflpaBnreMoro reMneparypHoro

rpaAlreHTa B uccJreAyeMoM Kprrcranne. CreAoearo 6r,r nonpo6nee ocraHoBurr,cq Ha

oTJII.IqUU aBTOpCKOI4 MeTOALKT.I OT rrOXOXerO I1O SKCnepIrMeHTa-[bHOI4 CXeMe MeTOAa

r,r3MepeHr4q repMoonrrzrrecrofi lzugu B aKTr4BHoM 3JreMeHTe npa pa6o're ,'ra3epa.

3. B frase 5, pa3AeJr 4 c:ruurrou KparKo olucaHbr xapaKTepr4crr4Kr{

SIIIITaKCIIaI;HLIX rrJ.reHOK. BrtlO 6U OqeHb EHTepeCHO npI4BeCTLI AaHHbIe IIO

napaMerpaM xplrcra,ulruecxofi perxerKu rr,lreHKr,r 14 rroA,roxrz, [ocKoJrbKy

Irerpx BliaJrLHLtu Qtarropou ,Brrerc, HaHeceHue,reruposauuoli ((ToJrcroii, rrJreHKH

(ao 300 rraxnr) na HeJlerr4poBaHHyro floA,roxxy c ycnoxHr]orqzu $axropou B Brr,qe

HeKyonqecKon cTpyKTypbr KpucTanna.

4. B f,rase 5, pa:4en 5, nprz onucaur4lr 3KcneplrMeHToB c aKTr4BHr,rMu sJreMeHTaMr.r,

rroJryqernrbrMri MeroAoM repvonurprf y:uouHoii cBapKH, creAoBaJ'ro 6tr rro4.repruryrl,
rITo, xor{ sSSer<r ytrlrlpeHr.r, c[eKTpaJrbHLrx -rruHufi lpulreceft n rpucrallax 6rr;r
a3BecreH paHee, o,qHaKo rrporBneHr4e ero B cneKTpax teHepallr.r[ na6lrcgalocr
BIrepBbre.

5. Cruurxou noApo6Hoe olucaHl4e pe3yJrrTaroB B 3aKrroqeHr4rx K HraBaM pa6orbr.

Bolee rpal'roe a 6o,ree crpyKrypupoBaHHoe cMorpetrocs 6sr nyLrtrte.



5

B orgHeax ne4yrqei opraHI.I3aIII4I4 Ia o$zqua,rrublx o[[oHeHToB orMeqaercr,
IITO IIPEACTABIEHHI,IC 3AMETIAHU' I4MEIOT qACTTTTTfi XAPAKTCP, HE 3ATPATIIBA}OT

ocHoBHbrx uoloNeslafi Ir BbIBoAoB rr He BJII4rIor Ha o6rqyro BblcoKylo oIIeHKy pa6orrr

B r-IeJIOM. cOUCrarelr 3acnyxl,IBaer nplrcyxAeHu, yueHofi crerleHll AoKTopa

$uauxo-uarenrarlrilecttlrx HayK no cnequalrlHocrtt <d .3.19 - ilasepuax Quouxa>.

Ha 4uccepraql{rc H aBTope{epar flocryflu,'Io 3 orlrlsa:
or Ka6ryxona Ceprex tr4sauostr\a - A.$.-M.H., npo$eccopa, rrlaBHoro HayqHoro

coTpy.qHr.{Ka Jla6oparopuu onrl4r{ec(ux ceHcopHllx cl4creM Wucruryta aBTOMarI4KI4

14 3JreKrpoMerpalr CO PAH, Bypul,rosa Huxoras \4r,a*or'uqa - n.S.-u.u.,
3aee,4yrorqero rcaSe.qpofi 3:rexrpouuux npu6opon Toucroro rocyAapcrBeHHoro

yHr4Bepcrrrera cr4creM ylpaBreHlu 14 paAIro3iIeKTpoHI4KI.r ll loguua Huroraq

AlexcaH4pou4qa - A.T.H., npo$eccopa Torracroro rocyAapcrBeHHoro yHI4Bepc rera'
Bce orsrtgrl noJroxr,rre,rrr,Hbre, coAepxar 3aMerlaHuq, Koropble He BJrrrrlor Ha

srrcorfifi ypoBeub orleHKr,r Ar4ccepra\w.
Ha nce Bonpocbr u 3aMeqatLrs., coAepxarul4ec, B or3blBax na anrope$epar,

C.M. Barurzrcorra 6ruu AaHr,r orBerEI I4 KoMMeHTap[Ir.

Coucrcare.nr rrMeer rro reMe Aacceptaulrz 30 pa6or, ouy6JrI4KoBaHHbIx B

per1eH3r4pyeMbrx HayqHbrx a3naHLrflx,, BxoAtnrux B nepeqeHb BAK PO, Lt

npapaBHeHHbrx K HHM. Hau6oree 3Harrr.{MLIe pa6o'ru:

1. Vatnik S.M., Vedin I.A.,, Pavljuk A.A. High-efficient diode-pumped thin disk

15%Tm:KYW laser // Proc. SPIE 2007, vol.6731,pp.673103 Q-a)
2. Vatnik S.M., Vedin LA., Pavlyuk A.A. High-efficiency 50%Tm:KLu(WOa)2 N.-cut

minislab laser // Laser Physics Letters, 2012, vol.9, pp.765-769

3. Barnrax C.M., Beaun 2.A., Kyp6aros lL<D., flasrrcx A.A. 3$tfexrunnaa

AByxMr{KpoHHa, reHeparlr4s A}rcKoB }r KoMlo3r4THbrx crpyKTyp

5oZTm3*:KLu(WO+)ziKLu(WO+)z // KsaHroBa, 3neKrpoHlr xa, 2074, r.44, arp.
989-992

4. Vatnik S.M. - On the steady-state population of the Tm 3F4 
and Ho 5I7 manifolds

in a co-doped crystalline host, Journal of Luminescence VoI.149, May,pp.264-
266 (2014)

5. Barnux C.M., Beauu I,I.A., Kyp6aroe [.O., Cvoluua E.A., llasrrox A.A.,
Kopocrelzu IO.B., Cracrrpcxufi -fI.K. "Cnerrpanruo-reHepaqr4oHHbre
xaparTepucrrmz uunrl-cne6a Nm-cut 5%Tm:KLu(WOa)2 n pexzue nacczsHoft
MoAyJrsutlu 4o6potroc'ru KpucraJrJroM Cr2* :ZnSe", <KsaHToBa, 3JreKTpoHr4Ka>,

Totut 47, J\b 11, crp. 981-985 (2017)

[uccepraquonnsrfi coner orMeqaer, qro Ha ocHoBaHI{Ir BbrrroJrHeHHr,Ix

coIrcKareJreM Ircc,'reAoBaHrrfi norcasaHo:

1 . Tepuravecxue xosS$uqueHrbr orrrr4r{ec(oro nyrr4 npo3paqHLrx Marepr.raJroB

uoryr 6urr rl3MepeHbr c noMor.rlrro onpeAereHru yrJra orxJroHeHr4, 3oHAr4pyroqero



flyql(a np}I flonepeqHoM fpaAI.IeHTe reMneparyp B I4CCneAyeMoM o6pa3lle, C

BocnpoIr3BoAI4MocrLIo 1O-7 lK u aScolroruofi norpelrrHocrbro ao 10-6/K'

2. ZcnorgoeaHl4e 11oHuenqu1{ JIoKa,'IbHoro repMoAI{HaMI'IqecKoro paBHoBecI{'

rro3BoJr.reT npoBecTrl nolurrfi pacareT 3aceJreHHocTefi ueracra6i'ururtx ypornefi

Tyn],1rfl14roIr,MI4,Bco-AoIIlIpoBaHHbIxKpl4cTannaxnpuIlpol.l3BonbHblxypoBH,{x
eos6yN4euur u ua sroft ocHoBe o6ocnonarr Kprrrepl4lr OflTI,IMrr3aUI4Ir cocraBa

aKTT4BHLTX SJTeMeHTOB AJu J'ra3epHbrx r43JlyqaTeJlefi il onruqecxux ycunurelefi

AByXMI4(pOHHOTO AUarIa3oHa.

3. 3$$ercr "$orouHox raBaHbI" B Kpl{craJlrax AeofiHrtx t<aluit-

c TyJIrreM npll ux HaKaqKe I43iIyqeHI4eMpeAKo3eMeJIbHbIx eoluSPauaros

rrMrryJrr,CHrrx HeoAI4MoBr,Ix JIa3epoB o6ecneq[sae'r AOcTIIXeHI'Ie ?IHBepcI4I'I

3aceneHHocTefi na ypoene 7 5%...80% npr4 noJrHoM onrl4rlecKoM KII.{ oro:ro 10%.

4. Cno6-r<onSurypaqua aKTrrBHbrx 3neMeHTOB, aKTr4BIlpOBaHHblx TyJIIleM,

no3BoJrf,er peanrr3oBaTb ss$exrr.renocTb reHeparlr4tr Jra3epoB AByxM14KpOHHOTO

Arrafla3oHa cBErrle 40Yo rryu auxoAuofi MouIHocTr4 6olee 15 Br, o6eclevunar

rrrr{pr4ny crIeKTp€IJILHoro Alrarla3oHa nepecrpoftru 6o:ree 1 00 nlr'

5. [uCrOnlte aKT]]BHbIe 3JIeMe[ITLI Ha OCHoBe 3rl HTaKCI{a,lbHt lx !I KOMIIO3IITHhTx

crpyKryp Aeoi{Hrtx xalui.i-pe4xoaeMeJILHr,Ix sonstfpal,raroe, arlHBupoBaHHulx

TyIUeM rI fOJrbMIIeM, O6lalarOr eeIuqI4HO yAenLHOrO 3HeprOC6eMa CSsttrre 1

r<Br/cu2 [pr4 eSsex.rueuocru reHepall,rr 45...65%, r{ro o6yclarluaaer

neporreKTr4BHocTt, 3TIlx JIa3epHr,Ix MaTepuiuloB .qrIq pa3pa6oTKx I4cTOqHIIKoB

KOfepeHTHOrO Ll3JlyqeHun c BbIxoAHOfi MOUIHOCTbIO Ha ypoBHe 50...100 Br'

6. Bnyrpenuue repMoMexaHlrllecKlre HanprxeHl4, B KoMrIo3I4THbIx crpyKTypax

Tm:KLu(WOa)2/KLu(WOa)2 oK036lBalor 3Haql4rer]bHoe BJ'rr4rHIre Ha OopMy 14

rxgpuHy cleKTpoB reHepaur4r.l. B .{acTuocr[, [oA6op orrTr4MaJrbHofi feoMeTpl4rl

aKTI4BHr,Ix gJIeMeHToB u TexHoJrorl,IqecKl.tx ycJIoBIlft cunresa KoM[o3I4ToB Iro3BoJII'IJI

3(cIIepI-IMeHTaIbHopeaJIlI3oBaTE'cBepxullpoKononocHy}oreHepaIII4IoB
cleKTpajrbHoM rrHTeBaue i.8-2.0 uru.

7. I4cnonr,goBaHI{e Hacblulalorll4xcfl nornorrrreJleii Ha ocHoBe Cr2*:ZnSe

o6eole.{HBaeT pexl4M IIaccIIBHofi MoAyIrIUI4u Ao6poTHocTI4 TyJII'IeBbIx JIa3epoB c

peKOpAHO KOpoTKI1MII AnIZT9JILHOCTTMII CBSTOBrIX IIMttyJIrcOB, AO 7 lnC- u

e$rper<runnocrrlo cBbtlrle 80% no orHorrreHl'Irc K HenpepblBHofi reuepaquu'

Hayunan 3HaqrlMocrb pe3yJrbraroB Al{cceprallfiu 3arcrroqaercq B ToM, qro:

peAKO3eMeJrbHrIX BOJIT,SpaMaTOB, aKTI4BI4pOBaHHrIX I4OHaMII TyJlLlfl 14 IOI6MI,II,

BK,lH)rra' qlrcJIeHHoe MoAenlipoBaHHe ocHoBHLIX I IpOLleccoB nepelloca 3Heplllfi;

- Bnepnne npoBeAeHLI noApo6HLIe I4ccIeAoBaHI,Iq s$$erra <$oronirOfi JIaBI4Hbl) B

Kpr,rcTaJrJrax ABoftHbrx r<alnfi-urrpueer,tx u t<atui.r-uTTep6r4fi-[TTpl{eBbrx

- Bneprlre noryr{eH Ir AeraJIbHo rIpoaHaJII43I4poBaH

crreKTpocKorlurrecKl4M XapaKTepI4cTI,IKaM Kpl'icTallnoB

KOMIIJIEKC AAHHbIX IIO

ABofiHbrx RaJrufr.-

ao;rt$paruarOB:, aKTIIBIIpOBaHH;IX TyJIlIeu. 3xclepUUeHTaJIbHO IOK€BaHO, IITO [pI4



HaKar{Ke KpIIcTiuIJroB I{MlyJILcHbIM [3IyrIeHueM HeoAHMoBbIx JIa3epoB (Nd:YAG n

pexl4Me cao6o4nofi reHepaIll4t4, )'" : 1064 urr,r) eeluutlua ul,j.Bepcvu gaceleHnocreit

TyJ14' Mgxer Aocri.Irarb 70...80% nplr rosQ$rzqlleHre HeHacbIUIeHHoro ycurreH6u

ao 100 A6lcu B ,ql4ana3oHe 1.8-1.94 uxu.
- llpe4noNeu r4 pea;rr43oBaH HoBLrft MeroA r43MepeHr4, TepMurrec1r.lx Ko3oouur4eHToB

orrTurrecKoro nyTr4, np{Mo cBr3aHHbrx c onTl.IqecKoft cunofi TepMoI4HAyIII4poBaHHofr

(repnarzveCr<oi) lznsr,t. Ha ocHosaHulI pe3yJIbTaToB II3MepeHIIft CAeJIaH BLIB6A o

Hult4ttr.tv B KpI4cTaJIJIax ABofiHLIx KanI4i-peAKo3eMeJIEHEIX BOnLOpaMaTOB

(aTepMaJrbHrrrx) HanpaBJIeHIafi c HyneBbIM TKOII, KoTopble saB1,1cflT oT AJIIIHEI

cBeToBofi BoJIHT,I U ee noJI{pI43aI-II4I,I;

-,,{na xpracrar.IJloB ABofiHbIx KaJIrrfi-peAKo3eMeJIbHr,Ix BoJIb$paMaroB c ryJII4eM

-.{erarr,uo r4ccJIe,qoBaH pexl4M rlaccl{BHofi MoAyJIflI1I4lr ryrl{eBblx

fioMoxlblo Hacbrlqalouluxc.s florJloTurerefi Ha ocHoBe KprrcraJIJIoB

3KcnepIIMeHTanl,H6Ie pe3ynbTaTbI, yToqHtrcx\He

xapaKTeprlcTr4r(r,r 3Hep1006MeHa, cOopMyJIrIpoBaHbl KpI4TepI{rr oTITI4MII3aIIUll COCTaBa

KprrcrarroB, aKTr4BrrpoBaHHbrx ryllI{eM rr loJIbMLIeM,

3Ha.reHue floryqeHH[,Ix coucKareJreM pe3y.r'rLTaroB Hcc!'reAoBaHrlq A.,'Iq

rrpaKTlrKrr rroATBepxlaeTcf TeM, qro:

- Cos4aH Hayuso-ra*rrr{ecxplii 3aren AJIn pa3pa6orKl4 lrpoMbtlxnetlttbtx na3epoB

ocHoBe KpI4cTiurJroB ABor4HbIx K€LIIITU-

B TOM AII4CJIE B PCXI,{ME },IMNYJIbCHO.

I]epuoArl.IecKoii reHepaqur.r c Br,rcoKoii r rHKoBoii MOuIHOCTLIO CBeTOBLIX nMI]ynbCOB;

- Pa-rpa6orau pf,A na6oparopHrlx MaKeroB JIa3epHbIx u3ryqarerefi c AI4oAHoi

BnepBr,re npoBeAeH cpaBHuTeJILHbIfi aqa1v3 leHepaIII4OHHr,IX XapaKTeplcrlrK

pa3rur{Hbrx $oprra arrunnux 3JIeMeHToB (nnacruuu, AxcKl4, cJI36bI, CTepXHIT). ;

Jra3epoB c

Cr2*:ZnSe,

BNEPBbIE IOIYI{CHbI PCKOPAHO KOPOTKUE AI' 9TO|O MCTOAA AJII4TENbHOCTI'I

r4MlyJrr,coB (ueuee i0 Hc);

Bnepnrre npoBeAeHbl KoMrIJIeKcHbIe LIccreAoBaHIt, cneKTp€IJIbHo-reHepaqIroHHbIx

xapaKTepI4CTI4K AIIcKoBbIx aKTLIBHbIx 3IeMeHToB HO:KY(WO+)z C HaKaqKofi

BOJTOKOHHbTM TyJrueBbrM ra3epoM, noJlyqeHa reHepaqu, Ha AJIrrHax Bor],j. 2073 HM 14

2060 nru c peKopAHofi 4z$SepenquarbHofi 3OOeKrtl BHocrblo 660/o u Br,IxoAHofi

MOTTIHOCTT,TO 1 .6 Br. fIOXaSasa flpl,t HIII4nlraJIbHafl BO3MOXHOCTb AaJIbHefiIXerO

yBeJrlrqeHr.r, Br,rxoAHofi MoulHocrr.r Ao 10...100 Bt, B 3au,tczuocrl4 or o6ecne'IeHu,

Heo6xoAr.{MErx reMneparypHllx pexl,tMoB aKT}rBHEIx 3JIeMeHToB;

- B nppr6Jrlt xeHrrLI JIoKaJIbHoro repMoAllHaMl4qecKoro paBHoBecI{, BnepBble

[poBeAeH noffIbri pacrrer 3aceJreHHocrl4 Meracra6I,IJIbHbIx ypoBHefi Ty[rrlfl. LI

foJrbMr4, B co-AonupoBaHHblx KplrcranJlax pu npoLI3BoJlbHbIx ypoBHsx

Bo36yxAeHr4r.

- llolyueurr HoBr,re

AByxMT4KpOHHOTO

peAKo3eMeJE'Hbrx

ALIarra3oHa

BoJrr,OpaMaroB,

HaKaqKoi4 c sr,rxoaHoii MoruHocrtlo cBbtule I 5 Br na .4,rutte sorHtt I .91 uxu,



yAeJlbHbIM 3Heproc:beMoM 6Olee 1 rBr/clra2 z nolnofi onru'{ecrOfi e$$ex'ruauocrrro

cBbIIIIe 50Yo,..i(Io HaxoAI'ITc, Ha ypoBHe coBpeMeHHbIx MI{poBr'Ix 4ocruxeuu ;

- llpaxu.ruecra, 3HaqlzMocrl pa6orbl no,4TBepxAeHa AByM, aKTaMI4 BHeApeHI4r.

[oclorepnocr[, pe3yJIL I'aroB Alrccep l aqr'rosnoii pa6orbl no.qrBcpxAeHa

AOKnaAaMU Ha

cpaBgeHrreM C pe3yiIbTaTaMI4 Apyrl4x pogcl4ftc1l4x I,I 3apy6exHblx [IccIeAOBaTeIefi,

ly6rr4KaIIurMu B BbICOKOpefiT HfoBbIX pelleH3l4pyeMr,lx Hayr{HEIX u3AaHHqx'

MexAyHapoIHr,Ix ceMuHapax I'I KOHoepeHUI{rX. PSA NaeroAzK

r43MepeHr,rft, pa3pa6oraHbrx aBropoM flpouen yclerxHyro anpo6aur4ro B Hayqgblx

KOJrJreKTr4BaX n3 BeJIOpyCCl4I4 LI f epMaHuI4.

JIu q usI ii BK,'IaA colrcrare,'Ifl
Aelopcxuii BI(naA C.M.

HCCJTeAOBaHUfl, BblrloJ'IHeH14lI

gKCneprrMeHTaJIbHblx IIcCIeAOBAH;2[4, II3JI0111eHHbIX B AI4CCepTaIIIIOHHOfi pa6OTe,

Teoperr,rqecKltx MoAeJIefi B rJI. 3 U 7,

uccJIeAoBaHI,Ifi, npoBeAeHI4e 3KcneplrMeHTzl,'IbHbIx

aH,urlr3 n IIoAroroBKy pe3yJlbraroB r ny6luraquqM B peqeH3l4pyeMblx HayqHEIx

u3lta:f-i:]1lflx. Asroporra cAeJIaHLI BLIBoALI u Hayr{Hoe o6o6qenae rIoJIyrIeHHbIx

pe3yJrbTaToB.

l4z 2l ,teroseK, BxoAslII4x B cocraB AI4ccepraIILl oHHoro coBera, Ha 3arllrre

lplrcyrcTBoB€rJrrr, oqHo I,I B yAaneHHoM rrHTepaKTI,tBHOM peXuMaX, 18 uenorex, r'rs

Hrrx 13 gorropon HayK rlo creulraJlbHocrll paccMarprrBaeMofi AI4ccepraIILl lI.

.{onoruu'relrHo BBeAeHHbIx TIJIeHoB Ha pa3oBylo 3aullrry He 6bulo'

flpr.r npoae4eul4l4 Tafi Horo rorocoBaHll, c I4cIIoJIb3oBaHIreM I4HOopMaIrIroHHbIx

TexHoJrorr4fi flporoJlocoBarv'. 3a - 18, nporza - Her. Alrccepraquonultfi coner

yTBepAITJI rlporoKoJI o pe3yJIr,TaTax roJrocoBaHI4fl .

Ha sace4auuu 14.06.2024 r. Alzccepral{I4oHHblfi coBer rIpIzHrJI perreHl'Ie

lprrcyAr4Tb Barurar<y Ceprero Mapronuuy yqeHyro crelleHr, AoKTopa susuxo-
MareMarr4arecKr4x HayK rro cneqlraJllHocrl4 ( 1 .3.19 - Jla:epHal $u:uxu.

3au. npe4cegarerr, .ql4ccepralllroHHoro coBera 24. 1 .070.01 ,

A.$.-u.n' Tai.i.rcHaqee Alu<ceii B:ra,1ur't upoeuv

Barulrxa 3aKrroqaercf, B

ocHoBHoro o6T,eMa

esr6ope oSrex'r'os

TeopeTuqecKllx l.i

BKJlloqa.f, pa3pa6orKy

3KCfrepuMeHl aJrbHblx

MCTOAH K

pa6or,

Yqenrrfi ce

A.O.-M.H.

tffi&$ 
-1"*.'. "in*t*

l4 rErons 2024 r.

fo coBera,

flpy.4rruxon Orer HuKo:raeeu'r


