
3AKIIOI{EHVIE AVCCEPTAI-ILIOHHO|O COBETA 24.1,07 O.OI HA EA3E

oEAEpAnbHOf O f OCyAAPCTBEHHO| O BIOAXETHO| O vr{PE}KLErMfl

HAyKI,I I4HCTr,trvr nA3EPHOIZ @Vl3VrKVr CI4BITPCKO| O OTAEnEHI,ITI

p o c cr{rZc K oIZ ara4nuzl4 HAyK, tlo AI4c c EP T Alll4l4

HA coI,ICKAHI{E yt{EHoIZ crBnpttn KAHAT{AATA HAyK

arrecrauuoHHoe Aelo Jtl!

perxeHrre AI,IccepraIIIaoHHoro coBera or 29.03.2024 r. Ns 2

O npucyxgenrlu Mecen:osofr. l4puae Cepreenue, lpaxAaHKe P occuu, yvenofi

crerl eH 14 KaH AV Aa"t a S ua u ro-u are rraarlzqecx I4x H ayK'

fiuccepta;qur <<Mnoroqacrornaq ra3epHaq cnercTpocKonus aroMoB

IrIeJroqHbIx MeraJrJroB B MI{HLrarrcpHbIx fa3oBLIx q'refiKax> no cneul4aJlbHocrlr

(1.3.19 - Jlasepnar $uaura> Ha corrcKaHlle yveuofi creneHrr Kalu1lz4ara $rzszro-

MareMarr4qecxlrx HayK npuHqra K 3aIqI,Ire 19.01.2024 r., npo:rorol Nl 2

Arrcceprarlr4ouHrrM coBeroM 24.1.070.01 na 6a":e @e4epa:rrnoro rocyAapcrBeHHoro

6rc4Ne'rnoro yiIpexAeHLL HayKIz I4uculryr la-:epuofi Qttsuxu Cu6rapcroro

orAeJreHlu Poccuficxofi aKaAeMpIL{ nayx, 630090, r. Honocu6apcr, npocuexr

Axa4enura Jlanpenrreaa, 15E, npuxa: J\b 105/nr< or 11.04.2012 r.

Coucrcare,rr Mecexgoea \4puua Cepreeena , 1994 rola poxAeHlzr, s 2018 r.

oKoHqriJra Marrrcrparypy Hoaocu6upcxoro rocyAapcrBeHHoro rexHl4tlecKoro

yHlrBepcr,{Tera c orJrr{qrreM no cnerlr4a;ILHocru <16.04.01 - Texn['recxar Szsraxa>.

C 2018 r. no 2022 r. oqHo o6yvaaacr B acnrlpaHrypeLln@ CO PAH, pa6o'rae'r

HayqHLrM corpyAHr.rKoM n Zucru'ry're rasepnoi $zauxra Cu6rapcroro orAeJIeHI{,

Poccuficxofi aKaAeMr,rrr HayK.

,{uccepraqraa BLIIIoJIHeHa B rpyflfle 1.2 la:epnofi crIeKTpocKorII4I{

@e,4epanrnoro rccyAapcrBeHHoro 6ro.qNetnoro yqpexAeul4q uayru l4ucrzryta

nasepuofi (fuslrxu Cz6zpcroro orAereHl4q Poccuficrofi aKaAeMIrIr uayr (<DIEYH

zn@ co PAH)

Hayuur,rfi pyKoBoArrrelrr - Crcnopuoe MuxaIa.lI HuKo.raesuq, AoKTop

$uauxo-rraarerraarr.rarecKrrx HayK, rJraBHr,rfi uayunufi corpyAHI4K rpynnbl 1.2 nasepuofi

creKrpocKonvu LIIIru.l* CO PAH.
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OSuqua.nrnue orrrroHeHTbI:

Ka6.nyxon Ceprefi trIeauosuq - Aoxrop $usrzro-rraareuarl4r{ecK[x HayK

(cneqaa,rrHocru 0l .04.05 - <onrura>), npo$eccop PAH, r,rannufi Hayunuii

corpyAHr4K ra6oparopnu onrlIqecKI4x ceHCopHblx c[IcreM ( I 8) @e4epa.,rruoro

rocyAapcrBeHnoro 6roAxerHoro yqpex pae:aus, HayRLt l4ucruryr aBroMarl{(Ir u

eneKrpoMerpuu Cu6upcroro orAereHzs Poccailcroft ananew:zv uayx (@|EYH

LlAtA? CO PAH).

Pagnarapoe !,a6a A,rexcaHApoBuq - Katutl.rlar rpusuxo-laareuarltrlccKl'tx

uayx (cnequarr,Hocrb 01.04.05 - <on'rura>), c'rapruui Hayuuuft corpyAHI'IK or.qerla

rasepnofi Sn:aru u rrHHoBaIIIroHHrrIx rexHoJrorrafi (De.4epa,rruoro rccyAapcrBeHHolo

aBToHoMHoro o6pa:onarelruoro yqpexAeHl,u Bllctrtero o6pa:onanur

Hoaocu6upcxzfi HaIII4oH€LIILHT,Ifi uccleAosaremcxafi rocyAapcraexurrfi

yHrrBepcr4rer (O|AOYBO HfY).

Begyuaq opraHlr3arlfis - @egepa,'rrHoe rocyAapcrBeuHoe aBToHoMHoe

o6pasonarerrHoe yqperl{AeHIre Bblclrero o6pasonauun <<Canrcr-flerep6yprcnufi

rrorrr{TexHr{qecrufi ynunepuner Ilerpa Be,rurcoro>> ((DIAOy BO (CfI6IIy>),

Caurr-Ile'rep6ypr Aa,'Ia IIoJioxI,ITeJI6Hrrft o'rer,te Ha AI,Iccepraultlo. OT3LIB cocraBJreH

r4 no,qrrr4caH A.O.-M.H. JL.r oryuonuueu JIeouIa4ou Bopucoauuerra npoOeccopoM

Br,rcurefi rrrxoJu,r npur,ra4uoii $u:lrxu !r KocMl4qecxux rexHoJlotl4ii u r.r|.-u.n.

Bapanqenurrr Koncrasrusov AuaromesuqeN4 AoIIeHToM Bucureft TIKoJILI

npzxra4noft $zsurr.r I4 KocMl4qec(Irx rexHoJiorl4fi, yrnepN46u flpopeKropoM rlo

uayunofi paSore (Dor,tanstr,t IOpueu B,ra4ur,Iupoauuer,t.

Brr6op o$lrqaanlnnx on[oHeHToB r,r negyqefi opraHlI3alrrlu o6ocHoeaH zx

KoMrrereHTHoc'rrro s o6ractlt otrruKr4, Jla3epHofi Susrzru, cneKTpocKorllal4 aroMoB,

KorepeHTHoro IIJIeHeHIu HaceJleHHocrefi, cran4ap:rax qacrorLl, I,I3BecrHocrlro

cBor4Mrr AocrrrxeHrzrMu u rryl:lut<ar\rrflMt4 B 3TIrx o6racrsx I4 cnoco6Hocrrlo

or{eHr,rTr, HayqHylo u npaKTIIqecKylo IIeHHocTr, ArrccepTaIIIII4.

B csoeN4 rroJroxrrreJrbHoM 3aKJlloqeHrrlr BeAyrIa, opraHl{3allu{ yKa3aJra, qro

Alrcceprarlu, npeAcraBrser co6ofi 3aKoHqeHHyro HayqHo-KBaJrI,lSzraqraonnyro

pa6o'ry, r,rMeroqyro 6olruryro HayqHyrc I4 npaKTur{ecKylo IIeHHocrb, coAepxauyrc

HOBbre pe3yJrbrarbr, coBoKyrlHocTb Koropblx MoxHo rea;ru$uqupoBaTr,, KaK HoBoe



HayqHoe Aocrr,rxexrze B o6racrr4 crreKTpocKonuu qeJroqHbrx Mer€urJroB (Rb z cs) u

cTaHAapToB qacToTbl Ha I4x OCHOBe.

B orsrIse BeAyrIIei opraHII3aIIpt u nplcyrcrBylor cneAyloq[e 3aMeqaHl4q:

1. B fnase 1 nNlerorcq HecKoJrbKo r436ErTO.rHLrX a63arleB, 6eS rOtOpUX'rercr

Ar,rccepralll4ll BLIrJlr,qer 6u 6o:ree coAepxareJlbHr,rrr'r, EtuxItv.

2. B fnase 2 npr.rcy'rcrnyloT noBTopbr B TexHrMecKOM OIIIICaHI4I,I CXeM

3KcnepIiMeHToB, AJI' nyqlxeto Bocrtpl4srHr I'firSopl,Iauul'I ryllue crpyKTyprlpoBarb

TeKCT n y6pat aoBTopbl

3. HeAoc'ra'rouno no4po6uo s fJlase 2 onucas. Hoeslfi MeroA MoAynxulr['

M14KpoBOJ'IHOBaa l,rOgl4tf unaqu,I Mel'oAa flaynaa-.II,pesepa-Xo'r:ta.

4. B .quccepTarlrrr{ B fnase 3 cpaBHr.rBaroTc, Aea cnoco6a na6lrogenua

pe3oHaHca KIIH npu MoAyrIrI{urI sa 3.4 flu, u 6.8 lfq. llpu s'rou laaep

eo:6yn<naroulrai;i K|IH e$1|exr ueo6xolqnro HacrpauBarr, Ha paBHr,le AJruHbl BSJIH

qTo66r B cryqae 3.4 ffq MoAyJrrrluu 6oxogrie noJrocbr o1a3aJrr,rcb B pe3oHaHce c

nepexoAaMr4 B rrapax IerotrHoto MeTaJrJra, a B cnyqae sa 6.8 ffq ocnonuoe

I,I3IyqeH14e + OAHa ra3 6OXOsrrX 1OIOC OKa3aJII,IC6 B aHaJIOrUr{HOM pe3oHaHce.

oqenxpt pa3Hrrrlbr xapaKTepr.{cTrrK ira3epa Ha 3Tr4x Anr4Hax BoJrH He rrplrBeAeHo.

3aNreqaHtiq orrloHeHTa Ka6lyr<oea C. I4.:

1 . B 4uccep.raql4l4 paCCMaTpvBAeTcu CO3AaHI4 e MoAyIqIII4I4 OIITI4qeCKOIo I43IyrIeHI4,

Ha cBepxBI,IcoKI4x IIacToTax I,{ oflepl4pyeTcs BeII4r-II4Ho I4HAeKca MoAyn,u,I}I (cM.,

Harrpr.rMep, cTp. 7 4). Cvv.ralo, qTo B Ar4CCepTarIUu cJreAoBaJro rrpI4BecTI4

onpeAeJIeHI,Ie AJL IIHAeKCa MOAyJITIII4IZ Ir OIIUCaTb MeTOA efO I43MepeHI4S.

2. ITpu frocTaHotsKe 3aAalru u o6cyx4eHpru pe3yrrr,TaToB B Ar4CCepTarIHH roBopIiTC,

npo (petr4cTpar{u}o HeJrrrHefiulrx pe:onaHcoB rro yrJry IIoBOpOTa JIIIHeI4H6I,{

norspu3aquu>. Hanpurraep, B 3ar(Jrroqr,rTeJrbHo[ qacT[ Ha cTp. 1 15 HanIIcaHO:

"6ula uccleAoBaHa [orqpuMeTpr4qecKa, TexHr,rKa perrrcTparlu?r HeJII4HefiHbIx

pe3oHaHcoB no ylJry fioBopora rl4HefiHofi fiorspl43alluu, flpoucxoA,u]eMy x3-3a

cr,rJrLHoro JIVHeftHoro AI,{xpoIr3Ma, HaBeAeHHoro B cpeAe Jla3epHbIM uoJreM'"

crpaHno, rITo B CaMOM TeKCTe AUCCepTarILl 14 He npHBeAeHEr 3Har{eHLI.S y|nOB

rroBopoTa rr4HefiHofi rlonrpH3aqrlu Ha6IroAaeMErx B sKCIIepIIMeHTaX U

cBr3aHHblx c cIIJILHbIM JIv HefiHbIM AI,Ixpol43MoM.
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cxeMbr SKcIIepIzMeHTanbHOfi ycTaHoBIC{

4.

3. flpu orrvcaHru pa6oru

guS$epeHquanbHr,rM npI4eMoM crlrHaJIoB Ha crp. 95, npaee4eHHoi Ha P:ac. 4.4,

yrBepxAaercr, tITo ((c noMotublo rIpIl3MEI Bollacroua> npo6uax nolua

pas6raaaerca Ha ABe KoMnoHeHTbI c pa3HbIMIl norqpl43aul'{sMra. O4uaxo na Prc.

4.4 nepe4 nple:r,roii Bo:;Iacrona l.i:o6paNeu nonqpl'l3au14oHHnii nySur<, roroprtii

AoJrxeH ocraBl4Trr ToJrbKo oAHy nonrpl43alllroHHylo KoMnoHeHTy e npo6Hofi

BOJrHe. B CBS\V C 3TI4M, He [OHqrHo, Ka( MOXer pa6orarb cxeMa c

nu(l$epenqua,rsnrn,r (roronpueusttxou?

B gr,rccepraql4l,I AorlyureH

$ynxqueft Jlopeuqa Ha3BaHa B rroAflr]cz x Puc. 2.2 3Kcrpaflorsllueft, a BMecro

B KoHue BbIBoAoB K rJIaBe 3 (r.qe cKa3aHo:ccbrJrxrr Ha cBolo pa6ory

(rrJraHr4pyerc, cepuq gKcnepl{MeHToB c HaIrrI,IM ycrpoficrnorr,r. Pesylt rarlt 6ulu

pqrt HeroLrHocreil. Hanpr'r\{ep, artrtpoKcI{Mal{u,

oly6ruxoeauu [164]>) ouru6oqno rplrBoA]rrc, ccE'IrIKa Ha qyxyro.

3aMe.raHus orrroHeHTa Pagnarapona !,. A. :

- B nyHxre 2 3ax:rrcqeHuq Ha crpaHuqax I 16-117, rexcr c$opraynripoBaH raKuM

c'ra6u6ttoc'ru llacrorrl 1ipl4 3HaqeHI,Irx IrHAeKca MoAyJIflI{I4I4, coorBercrByloq[x

saUrr,renrurefi aTyBCTBIITeJIIHOCTI4 rroJIOXeHI4fl pe3OHaHCa K BapI4aIIIIrM IIOJIHoft

onr:pt qecrofi MoulHocrli I,I aMlnI4TyAbI CBt{ cnrHajla. O4uaxo, corracHo

coAepxaHr4ro paSorsr, cpaBHeHr're npou3BoAl4nocb MexAy HHreKcaMu MoAyJITITI{I'I,

o6ecfle.{r.rBaroulr.rMu MaKcI{ua,T rriufi KoHTpacr KIIH pesouaHca Ir HalzMeHbrrlyo

qyBcTBr.rTeJrr,HocTb K BapllauzqN{ cBq cutlf,aJra.

- B pa6ore He oIrLIcaHr,I MeroAprKrt u notperxHocrn asMepeHrlfi cra6unrsocru

a 'ra6ruqe 2.1 ua crpauuue 66, Koropr,re

cABr4roB qacrorbl KCH upra AByx I4HAeKcax

r,roAynrqurr. Orcyrcrsue eroii uu$opr,.rautrH 3arpyAHrer rotlHocru llpeAcraBneHHblx

AAHHLIX.

- Ha crpanuqe 85, zcxo4r Ir3 pe3ynLTaroB, rIpeAcraBJreHHLIx Ha pucyHKe 3.9, anrop

6.8 ffq,AeJIaeT BbTBOA O TOM, qro npu [CnoJrb3oBaHI4Lr qacTorbl MoAyrqIIu[

cABI4f pe3oHaHca 3uaqlrreJrrHo MeHbIxe flpv cra6vrv3al\t4u 3a JIIlHIlro

xou6znarluefi necyuefi u Hl43Korracrornofi 6orosofi nonocrr no

o6paaorra, qro co3Aaerc, B[eqarJIeHI,te npoBeAeHlry cpaBHeHu, AonloBpeMeHHoI'I

rrapaMerpoB ycTaHoBKI.{, [puBeAeHHbIx

r4crroJrb3oBarllcb AJL pacr{era 6loAxera

IIo|JIOUIeHU.S C

cpaBHeHr4lo co
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cxeMofi c BbrcoKoqacToTHofi 6oKoBoi nonocofi. OAnaxo o6sscHegue npvql4H Ta(oro

pa3 vsLlfl B pa6ore He npIlBoAl4rcr.

_ Ha crpanuqe 86 npeA:roxeHr4e o ToM, rrTo pa3Jluqr4e oT TeoperuqecKofo pacr{era

Ar., Br,Iurpbl[] a B 4 pa3a Mo)ItHo o6:bqcHHTb ApeiiooM r{acrorbl reHeparopa or

TeMnepaTypbl, ocTaBJIteT BOTIpOCLI OTHOCIITeJILHO efo ToqHoro 3Hal{ell]ls' Ll

KOHTEKCTA.

- Ha crpauuqe 99 yKa3aHo, qro napaMerp KaqecrBa Q paccvurunaJlc' KaK

OTHOIIIEHI'IE AMNJITITYAbI I( IXI4PAHE PE3OHAHCA I'I K I]IYMY, NPUqCM IXYMbI JIA3CPA

u3Meprnucr, Ha ayAr.roauarru3arope Stanford Research Systems SRl. HeqcHo, xaxarl

rrMeHHo xapaKTepr.rcrr,rKa rxyMa 6ula ucnolr3oBaHa AJI, pacqeTa napaMeTpa

rcavec'raa Q.

- B rnane 4.5, 1 15, "oxugaeMbIfi_ B |Jlase 4.5, e nuro4ax Ha cTpaHrrrle I I5, yTBepxAeHlre o TOM, rrTO " OXI4AaeM bll4

nolyueunufi pe3ynLTaT HaxoAr4Tc{ Ha ypoBHe pa3Br"n4fl, UUpOnOft :P,ayKld 11 IIOKa He

4ocrr4ruyr", Tpe6yer yroqHeHuf. CreAosaro 6o:ree 'Ierxo olpeAeJII4Tb, KaKI4e

r4MeHHo aCrreKTbI I4ccJIeAoBaH { coOTBeTcTByIoT TeKynIeMy ypoBHIO uupOnOfi nayXrl,

14 Kar(lle pe3yJILTaTbI rIOKa He AOCTI4THyTbI.

Tar xe orMerleHo, rrro STIi 3aMer{aHl'Ifi HLt B Koefi Mepe He yMeHLIrraIor

TIeHHOCTTT [:11}Cepra\uv, Koropaq npeAcraBrqer co6ofi sareplleHHoe HayqHoe

r,rccJre.{oBaHr4e Ha aKTy€IJIT,HyIO TeMy, BEIIIOJIHeHHOe Ha BbICOI(OM HayrrHOM ypoBHe.

B roloNurel6Hbrx oT3brBax olnoHeHTOB r.r BeAyrlefi opfaHr,r3aqr4rr oTMeqaeTcs

HOBIr3Ha, HAyI{}{Ag, v\

s norHofi Mepe

cnerrr4a;rr,Hocru <<l .3.19 - Jlatepuar Srszra>.

Ha .quccepraqlrrc Ir aBToperpepar nocryrrlrJro 6 orgblsos:

or g.$.-rl.ri. Kaprouxr,Ina 8.A., a.$.-u.n. Ko6qeea C.M., r. 0.-t . ,,. Marynoea A.14.,

r.$.-u.u. AQaHacrena A.8., r.$.-u.n. 3u6poea C.A., r.S-u'u., Kopera 14.14. Bce

IIOCTynT{BrrII4e 0T36186I [OnOXI,ITeJIbHbIe. OrgHSrr COAepxaT HeKpI,IT[qHbIe

3aMeqaHr4.r, KoropEle He BJII4rIor na srrcorfifi ypoBeHb oueHKI4 Al4cceprarlrrl4.

aKTyaJrbHocTb reM6r Anccep:raquounoft pa6oTbr ,4lx la:epxoft $rasuxrz u nrrcoruft

npoSecu.rouamuui;i ypoeeHs ed sbtnorueHl'ir, a raxxe

npaKTr.lqecKa,

coorBeTcTByeT

np cyxAeHr4,

3HaquMoclb pe3ynbraroB. AaropcQepar

nuccepra\ut4 LI orpaxaer eE cogepxauue, col4cKareJlb 3acJlyxl{Baer

yvduoil creneHl,I Kal4lap:ara $Iasuxo-rraateltarl4qecKl4x HayK no
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Coucxare.rr uMeer rlo reMe Alrcceprat\stt 7 crarefi, 3aperucrpl{poBauo

3 narenra. .{na narenra Ha rlone3Hylo MoAenb 14 oAlrl na uso6perenue. Hau6o,ree

3Harrr.rMLre pa6orrr:

1 . Cpanuenue rIoJIeBbIx cABI,IroB B aroMHLIx qacax Ha ocHoBe s$$exra

KorepeHTHoro rIJIeHeHI4, HaceJleHgocrefi s aroN{ax 87Rb npu MoAyJITIII4II ToKa

HaKalrKrr rra3epa Ha qacrorax 3.4 u 6.8 ffu / C.M' I4ruaronuv, M.H' Craopuos, I'I.C.

Mecensosa lu W.l llKsaHrosas 3rIeKrpoHIrKa. - 2022. -T. 52. - Ns 4. - C. 386-390.

2. Nonlinear enhanced-absotption resonances in compact alkali-vapor cells for

applications in quantum metrology / D.V. Brazhnikov, S.M. Ignatovich, I.S.

Mesenzova let al.l ll Journal of Physics: Conference Series. - 2021. - V. 1859. - P.

012019.

3. .{nyxuac'roruaa cy6,4onlepoBcKarl crleKrpocKonlrs. Dl-ttu.ttuu aroMoB IIe3Iu

B pa3Jrr,IqHEIx ron$zrypaqurx BcrpeqHllx Jra3epHblx nyqxoB / [.B. BpaNuuroa,

C.M. llruaroevrt, I4.C. MeceHgoga lu ry.1 ll KsaHrosaq 3rIeKrpoHIrKa. - 2020. - T.

50. -.N! 1 1. - C. 1015-1022.

4. Munua'rropuuii xeaHrosHft craHAapr qacrorbl Ha ocHoBe flBJrerl.ls.

KorepeHrHoro [reHeHI,Iq nace:rdnnoc'refi n napax aroMoB 87Rb / M.H. Craopuoe,

C.M. I4ruaronuv, B.?I. Buuurxoe, H.JI. KsauHzu, kl.C. MeceHgoea lu ap.] ll

KsaHrosaq erIeKrpoHI4Ka. - 2020. - T. 50. - Ns 6. - C. 576-580'

5. Investigation of commercial 894.6 nm vertical-cavity surface-emitting lasers

for applications in quantum metrology / A.O. Makarov, S.M. Ignatovich, V.I.

Vishnyakov, I.S. Mesenzova [et a1.] // AIP Conference Proceedings. - 2019. -Y.
2098.- P.020010.

6. Zcc,reAosaHns napaMerpoB pe3oHaHca KorepeHTHoro rIJreHeHIu

HaceJreHHocrefi u noresHx cABIzroB npu perplcrpa\hv cvt*a a I{3 pa3HLIx o6lactefi

floflepearHoro cer{eHr4, sgauN4oAeicrsl4, Jla3epHoro I{3JIyqeHrL c aroMaM}r / C.M.

I4rHaronu.r, M.H. Crsopqoe, I4.C. Mecensota, H.JI. KeaurHl*r, B.I4. Buutu.aron,

[.B. BpaNuuxos, .{.E. Tapaceuro //X3TO - 2023. -:1.164. -nun. 2(8) -C.214-222.

[uccepraquonnrrfi coger orMeqaerr qro Ha ocHoBaHr{r.r BLIIo.,'IHeHHLIX

co[cKareJreM Ircc,'IeAoBaHrrfi norcasaHo:

- VAarrocr, go6urtct errcorofi KparKoBpeMeHnofi cra6zlrnocrl,I, B rlacrHocrlr,



3a cr{eT rrcrroJrb3oBaHl,I fl a*anota MeToAa llayH4a-,{peaepa-Xolla rtpu ua6ntusatluu

qacToTbr MUKpoBoJIHOBO|O feHeparopa no penepHblM pe3oHaHcaM' 3ror uero4

npeAnoJraraer, qro AJr, $oprtrzporanra s cvtHaJra ouu6KI'I rlacrora cKaHupoBaHI'L

pe3ouaHca KIIH sHa.Iare:lbHo IIpeBbIIxaeT IIII4pI4Hy gTolo pe3oHaHca. 3rO [o3BoJIreT

troBbtgllTb 6rrCrpOneficreue CI4CTeMbt CtaSutnZat\un, a TaKXe nOBLICIITb OTHoIxeHIIe

cyrHan/IxyM. B 6olruruscrBe pa6qr raxofi naerog cTa6uJl:a3a\r4w He l4clonb3yeTcq.

- tr4:yueua 3aBlrcrrMocrb cABI4ra rlacrorLl BLIxoAHoro cI4rHaJIa KCq (10 Mfq) or

MOtIlIIOCl'1.4 reHeparopa CBrI, [pol43BoArlqero MoAyr.sq[rc ToKa Jla3epa.

3aBT4CLIMOCTb nO3BOJIIlra OlpeAenlzTb o[TIrMaJ]bHyIO MOIIIHOCTbflo,rvqennaq

reHeparopa (Izu4exc qacrorHofi Mo,qynsIIHI'{ raalyuenrzx), npl4 Koropoft qacrora

B6TXOAHOTO C1IFHIUIa KCI{ nevynCrBI4TeJILHa K MaJI6IM BapI,IaqIrqM oTOfi MOIqHOCTI'L

TarNe oragalocb, aITo rIpLI 3Tofi MoxrHocrlr qacrora crrrnula KCH ravee:r cra6yrc

qyBcTBuTeJIrHocTb K BapI4aIIuqM O[TItqeCKOft MoUIHOcTu Jla3epHoro I,I3IyqeHI4q. 3TI4

I.ICCJIEAOBAHII' IIO3BOJ]}IJI14 NOIYI{I4TE BbICOKYIO AOJIf OBPEMEHHYIO CTA6I'IN6HOCTb

CI4THAJIA KCTI.

- I4suepeu cpaBHuTeJrr,Hbru 6rcANer cABI4roB (or yponna MoulHocrl4 CBq

MoAyJrflrlr4rr, or r43MeHeHI,L OnrI'IqeCKOfi MOUIHOCTI4) .qrl CryqaeB M6AyJITIII4I',I TOKa

rra3epa Ha qacrore 3.4 ffq I,i 6.8 I.fq. llponegduurre uccJreAoBaHI'L no cpaBHeHIrIo

napaMerpoB KIIH peaouauca B 87Rb Ha t rHW D1 Ans cryqaeB MoAyJITIII4H ToKa

Jra3epa Ha qacrore 3.4 ffq u 6.8 ffq rroKa3aJllz, qro KpyrI43Ha qacrorHolo

AUC(pUMrrHarOpa, rloJlyqeHHoro Ha 6ase KIIH pe3oHaHca npu onruva:BHofi

Morr{Hocrr4 CBr{, s o6oux cryuaax oAI4HaKoBa.

- tr4ccreAosanllq [oJleBbrx cABI4roB craHAapra qacrorbl na 6a:e KIIH pe:onaxcoa

IIOKA3 JIII, TITO B CIYqAE MOAYN'III4I4 TOKA NA3EPA HA IIACTOTE 6.8 ffq IIOJIEB6IE

cABrfpr e 2+4 pa3a MeHblrre. ,,(oc'ruruyrufi pe3yJlbrar no KpaTKoBpeMeHHo[

Hecra6r4JrbHocru 3'10-12 3a 1 c. rIoKa3aJI nepcrleKTlrBHocrb IaHHoro noAxoAa AJL

rrpl4MeHeHr,r, B Mr4Hr4aTIOpH6IX aTOMHbIX qaCaX.

- llpo4euoncrprrpoBaHa Bo3MoxHocrL IrcKJIroqeHIu 3OM ug onrr,rqecKofi cxeMr,I

c rroMorrlrlo nparraofi CBVArs Ha6rloAenua cyS4onnepoBcKHx pe3oHaIIcoB

MoAynrrrr4rr roKa HaKaqKu DBR-.na:epa.



- fJ:u noer,rureHaq KoHTpacra pe3oHaHCoB lr ynyqrueHu, orHorrreHul cnrua,r/ruyl,r

6:.;rra pIccJIeAoBaHa rroJr{pr,rMerpl,IqecKaq rexHr4Ka perrrcrpaquu se,ruxefisux

pe3oHaHcoB rro yrlty noBopora rr,rHefiHofi rroJrspr.r3aur.ru, [po[cxoArrueMy r{3-3a

crrJrbHoro Jrr,rHefiHoro Ar,rxpor43Ma, HaBeAeHHoro B cpeAe Jra3epHbrM norev. SroT

MeroA rroKa3aJr xoporxr4e rrepcneKTzBbr AJr, 3Toii t\etvl 11, B rIacTHocTII, I43MepeHI,L

orHoIrIeHI4, curual/ruyla IIoKa3bIBalor, rITo Moxer 6rrrr Aocrz rHyra

KparKoBpeMeH :aas secra6urrLHocrL HaypoBHe 10 13 sa 1 c ycpe,qneuua.

- I4:uepeuu npocrpaHcrBeHHbre ocqunnqllur4 aMnnuryAbr pe3oHaHca. llo,ryuu,rocr,

.{ro Ha sc€Na rreprloAe aMrrJrrrryAa pe3oHaHca z3MeHsercf 6olee, verr.r a qaa pasa. 3ro

flBlrfreTCg, OqeHE rIOre3HbIM pe3yJrbraToM I,ICCJIeAOBaHI4T, AJL MaKCLIMIT3aI{I1U

KoHTpacra neruuefinoro pe3oHaHca u noryqeHus ryqurux Merpororuqecrux

xapaKTepr4crtl K.

lparcrr.r.recrcaf 3HaqIrMocrb IrccJreAoBau[fi saK,'Ircqaercfl B ToM, qro:

Paspa6orau MlzHliarlopHbrfi (= 60 cu3) r,Iurcpoeo,rHoeuii r<eaHrosstfi craHAapr

Lracrorr,r Ha ocHoBe pe3oHaHCoB KIIH. llpu 3ToM prroroBax norpe6:uelaas MoulHocrb

Bcero craHAapra :eaxo4lrtcs. Ha ypoBHe 300 uBr. flolyueuu BbrcoKr4e

MerpoJroruqecKrle xapaKTeprrcrrzxr,r: 9 x 10-12 3a 1 c ycpeAueuua, 3 x 10-13 sa

1000 c ra 1 .5 x 10-12 za 24 ,t.

C ro.Ixu 3peHH, ynyqureHu, orHolreHu, cnrua,r/ruyu HccJre.qoBaH pexr4M, B

KoropoM r.racrora cKaHr.rpoBaHr4, cyulecrBeHHo 5o:rure [rr4pxHbr pe:onaHca. Taxofi

(A[HaMLt r{ecKui>> rr,rerog no:6yN.qeuur pe3oHaHcoB KIIH npzruenqerc, BlepBrre r,r

aH€LrroruqeH rxr4poKo ucnorr*yeMoMy MeroAy llayHga-.4peeepa-Xorra @!X) a

onrrqecxoii o6nacru cneKTpa.

llpu u:ueHeHnu CBt{ MoulHocrrr, MoAynr.ipyrculefi rox Jla3epa, MeHrerc,

I,IH,qEKC MOAYJI'IIIII4 ITACTOTbI JIA3CPA, IITO IPUBOAI4T K I43MEHEHI,IIO IIOJIEBOfO CABXTA

KIIH pesonauca. llpanu:rrrrufi nog6op BeJrr4rrrrHbr MoAyJrxpylorqei CBH MorrlHocrr4

c yrleroM MoAyJr{urroHHbrx xapaKTep KoHKperHoro JIBP rro3BoJr.rer

Mrzur{Mr43r,rpoBarr 4auuufi cAsr.r KIIH pe3oHaHca.

Ilpone4eno InccJreAoBaHrre r,r H3MepeHI,Ie cABI,IroBLrX XapaKTepr,rcTnK

cy6gon.nepoecroro pe3oHaHca B MHororracrorHoM rroJre HaKaqxr.i Arq o[TriqecKoro

craHAapra r{acrorr,r u, y.uurllBafl rxyMr,r crztHana orrrl6xu Ha BbrxoAe cr'rHxpor{Horo
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AereKropa u napaMerp KaqecrBa, noJlyqeHa pacileTHa, KparKoBpeMeHHa,

Hecra6r,rJrbHocrb 3a BpeM{ ycpeAHeHu, 1 c. ua yponne 10 13.

3naqenue noryrreHHblx coIrcKare.,'IeM pe3yJrl'TaroB I{ccJreAoBaHIrfl Arq

rrpaKTuKrr noATBepr{Aaercq reM, qro:

Pags[Tue MeroAoB Ha6moAeHtls pe3oHaHcoB K[IH, npoaegeHHoe B nacroqqefi

pa6ore, HaueneHo, B ocHoBHoM, Ha ynyqlxeHlT e MerpoJloll4qecKl4x xapaKTepl{crtr1,

pa:pa6arusaeMrlx e I4JIO CO PAH MfiHl4arrcpHbtx aroMHblx uacoa. Hexoroplte

pe3yrbrarr,r yxre 5nla BHe.{peHLI B co3AaHl're o5parqa raKux rlacoB, Apyrue - Moryr

6urr, acnorugoBaHll B c.[eAylo II4x Bepc[sx. Taxue arolrasue qacbl, xar yNe 6r'uo

onl4caHo asrue, i<pafiHe aocrpeSonaHbl AJu pa3BLl"ft4fl MHornx rexHo:roruii, rarux,

Harrpr,rMep, KaK crIyTHI,IKOBaq HAB],1^tar]JL'., IrrI4poKonoJIocHLIe KoMMyHI'IKaIII4I4,

BbrcoKo3alqutueHHas cB.fi3E, yMHbIe SHepleru qecKI,Ie cerrr, 3oHAlrpoBaHrle

uonoc$eprr 3eu:ru u Apyrux.

.{pyroe HanpaB,IIeHI4e s o6racru Ksauroaofi MerpoJIorI4I4, 3arpoHyroe

Hacroqueil AucceprarluoHuoi.i paSoroii, ,BJIqercq AoBor'IbFto MoJloIbIM - 3To

co3.qaHr.re Mr,rHrrarropHbrx KCII B orITI,IqecKoM Arlana3oue. Taxue ycrpoficrBa Moryr

JIEAIb B OCHOBY MIIHI,IATIOPHT,IX OIITI4qECKI4X ATOMHEIX qACOB NPII IICIIOJI63OBAHI4I4

TexHoJrorr4r,r Mr.r(pope3oHaTopoB AJI{ rlepeHoca cTa6I,IJIbHocTI4 Ir3 orITI4qeCKOrO B

MrzKpoBoJrHoBrrfi Auana3ou. llpu srou, cra6urLHocrl TaKI4x r{acoB, KaK ox[Aaercr,

6yger n HecKonLKo pa3 Bbrrrre, rreM y cyqecrByrorrlr4x MI{HI,IarIopHbIx aroMHblx

r{acoB Ha ocHoBe flBnetkls KIIH. florr.ruuo aroMHblx qacoB, MI4HIrarIopHbIe KCrI

OIITI{rIeCXO|O AHala3OHa MOI'yT I]CIIOIE 3oBaTbC, B CO3AaHHU KoMlaKTHblx BepC}II4

aroMHo-r4HTep$eporraerpuuecxux ceHcopoB (rpanurraerpoe, aKceJIepoMerpoB,

rtrpocxonoe) B (aLrecrBe eltcorocra6urbHblx HcrotIHHKoB u3nyLleHut. HayuHsrfi

HHTepec K TaKI4M CeHCOpaM B HaCTOqUIee BpeMfl OLIeHb BbICOK B CBr3Ij C TeM, qro OHrl

cnoco6ssr peuarb, KaK 3aAaLIU ur o6nacra rpyHrlauenra:rrnofi cpueuxu (npoaepxa

TeoperuqecKr4x rlrnore3, noucK (HoBofi> $raauru), TaK I4 cJIoxHbIe rexHl4qecKl4e

3atraq 1'rpe6yroque Bbrcoxorrperlr4 3r4oHHLIx lr:uepenz na 3evre Iz B KocMoce.

Oqenrca AocroBepHocru pe3y.,'IbraroB IrccJIeAoBaHrrfl

llolyueuur,re pe3yn[,Tarr,r o6JlaAa]or Bocnpou3BoAt4Mocrb]o, He nporuBopeqar

TeoperrzqecKuM npeAcTaBnerrrzqM o ua6'lrroAaelmrx :rpQerrax; oHu o6cyntga,rucb Ha



MexAyHapoAHbrx KoHoepeHrlr4sx

Jra3epHoH cneKTpocKontjt1 aToMoB, a

grcneproB npr4 o[y6,'ruKoBaHfirl B HayqHoii fleqarl4. Heroropsle pe3ynbrarbl yxe

6srru eon,rouleH[,I Ha npaKTI{Ke npu parpa6orxe MuHuar}opHLIx aroMHblx LIacoB.

Bce e'ro roBoprrr B nonL3y AocroBepHocru noryrreunrlx pe3yJrlTaroB Iz BEIBoAoB.

Jluqsurfi BKraA coucKarerq

[uccepraquonnaa paSora BLInoJIHeHa s Vn@ CO PAH Mecen:]oeoii I4.C.

Coucxarelr yqacrBoBaJl B nocraHoBKe 3aAaq, ocyxlecrBrqr o6aop lureparyplt rto

relae paSorn, palpa6alrtea:r H co3AaBa-rl 3KcnepnMcHTaJIE HLIe creHAbI It npoBoAtrJl

coorBercrByloulfie gKcIIepI4MeHTbI. Pacc.rurHean reoperl4alecxLl e MoAeJIIz

gKcrrepr4MeHTo g, CaN{ocrosrenbHo npoBoAun aua;tv3 3KcnepLt MeHT€LIIrHLIX AaHHbIx,

rx o6pa6orry Anr [peAcraBJleH]r, Ha roudrepeuquax ra ny6lur<aquu a Hayvnofi

NCTIATI,I.

kls 2l ,aetoseK, BxoArxrux B cocraB AlrcceprallrloHHoro coBera, Ha 3aIrII4Te

flprlcyrcrBoBanrr, oqHo rr B yAaJreHHoM I,IHTepa(TITBHOM peXIrMaX, 19 UelOnex, us

Hr{x 12 4or<ropor HayK no cnequilJlbHocrl4 paccMarplrBaeMofi Alrccepralrupl.

,,{ono:trurercHo BBeAeHHEIx qJIeHoB Ha pa3oBylo 3arIII4Ty ne 6ruo.

llpu nponegenuu :rafisoro roJrocoBaHlu c ucrloJlb3oBauuev izu$oprtalll4oHHblx

T exuororufi nporoJrocoBaJru: 3a - 19, npo'run - uer. .{uccep'raquouuufi coner

yTBepAnJr nporoKo,lr o pe3yJI6TaTax roJIocoBaHI,I.r.

Ha sace4auuu 29.03 .2024 r. Arrccepralruonnr,ti coBer npIrHrJI perreHlre

Earaee Cepreii Huxo,raesu.t
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KOJIJIefaMI,I - CleUIlaJrrrcTaMI,I

TaKXe nporxJrr4 perleH3r4poBaHI4e

B

co

o6lacrr,r

cTopoHEr

lprrcyAr4Tb MeceHaosofi Irlpuue CepreeBHe yqeHylo creneHb KaHAIrAara $usrar<o-

MareMarr,rqecKux HayK rro crequaJrbHocrr.r < 1 .3. 19. - J1a:epuaa Qru:nxa>>.

flpegcegare:m .qLrcceprauHorrr roro
araAeuur PAH

Yqenufi ceKperapb Ar4

A.o.-M.H.

29 ttapra2024 r.
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