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3AKJIFOYEHUE

DenepanbHOro rocy1apcTBEHHOTO GOIKETHOTO YUPEXAEHUS HayKu
WHCTUTyTa aBTOMATHKH ¥ SJIEKTPOMETPUH
Cubupckoro otnenenus Poccuiickoii akanemun HayK

(MAuD CO PAH)

Huccepranys «Pa3sBuTHe METOLOB M TeXHUKM DHUIBTPALMM U CyOOMCKpeTH3alny B
UMITYJHCHOH TeparepLoBO¥ CIEKTPOCKONMHM» BBHINONHEHA B 1aGOpaTOpHy TeparepLoBoM
doronuxu MAuD CO PAH, nabopaTopus (yHKIHOHATBHON AUATHOCTHKY HU3KOpa3MEepHBIX
CTPYKTYpP I HAHOSJIEKTPOHUKH aHAJTMTUYECKOTO U TEXHOJIOTMYECKOTO UCCIEN0BATENBCKOTO
LEHTpa «BBICOKME TEXHONOTMM W HaHOCTPYKTYPHPOBAHHEIE Matepuansl» (QU3NIECKOro

thaxybTeTa HoBOCHGMPCKOro rocynapcTBeHHOro yHuBepcutera (HI'Y).

B nepuon moarorosku muccepranmu conckarens Peibak AnvHa AHATOIBEBHA paborana
B MAnD CO PAH B NOMKHOCTH W. 0. UHKeHepa-uccienoaTens u B HIY B JOJKHOCTH
MJTAZIIErO HayHHOTO COTPYIHMKA, TIE TAKKE POXOUIA OOYYEHHE B ACIIMPAHTYPE B MEPUO

c2018—2022 rr.

A. A. Peibak B 2018 r. OKOHYMIA MarucTpaTypy QU3HKO-TEXHUYECKOTO takynprera
HoBocuOupCKOro rocynapcTBEHHOTO TEXHHYECKOIO YHUBEPCUTETA [0 HAaNpaBJeHUIO
nogroroBku 16.04.01 «TexHuueckas ¢usukay. B 2022 r. okoHumia acNUpaHTypy
HosocuGupckoro rocymapcreentoro ynusepeurera 1o Hanpapnenuto 03.06.01 «Dusuka u

acTpoHoMua», creuransHocTy 01.04.05 «OnTuxay.

CripaBka 0 criade KaHIMAATCKUX 5k3aMeHoB Ne 2022/34 Bpimana 1 mons 2022 r. HTY.

Hayunelli pykoBomuTeNns — KaHAMAAT TEXHHYECKHMX Hayk Hukonaes Hasap
AJICKCaH/IPOBHMY, BEAYIUHMil HAy4HBIH COTPYIHHK nabopaToOpuM TeparepLoBoi (HOTOHHUKH

HAu3 CO PAH.



Auccepraiius «PasBuTHE METOZOB M TEXHHKH (PHIBTPAlH ¥ CyOIHCKPETH3ALMH B
VMITyJbCHOH TEPareploBOd CIEKTPOCKONMMM» OBLIa paccMOTpeHa Ha cemuHape YHI]

«KBaHTOBas ONITHKAY «ﬁ » K Ma.L  »2024

)

{2 ceMMHape DpHCYTCTROBAIIH:
Ilanarun Anaromuit Muxaiinosuy, 1. ¢.-M. H., mpodeccop, akagemux PAH

Babun Cepreii Anexceenuy, 1. ¢.-M. H., npodeccop, wn.-kopp PAH

Jlo6au Mpan Anexkcannposud, K. §.-M. H.

Huxonaes Hazap Anexcauaposuy, K.T.H.

Xapenko Jlennc Cepreesud, K. d.-M. H.

Abpymmaa Codss Paducosna, k. ¢.-M. H.

-

A veree ~ra % - Ay w~ P
B CpH Hmnlpylcnﬁq, K. (p.-M. H.

AHIIDbIT A
Horarypxun Oner Hocudouy, 1.1.H., mpodeccop,
Kabnyxos Cepreit MiBanosud, 1.¢.-m.H., mpodeccop.

TaM paCCMOTPCHMA AUCCCPTalyN IIPDHHATO CICH YOIl 3aKIrOSCHEE!
AKTyaJabHOCTH PaGoThI

CoBpeMeHHBIE HMITyIBCHAS TEPArepLOBas CHEKTPOCKOIL (UTC) oxBaThIBAIOT

Treay
11

s

IIMPOKHUH AHaiia30H 9actot — oT 50 I'T 5o 6 TT i, 9T0 CBA3GHO ¢ IMHPOKONGIOCHO
MICTOYHUKOB ¥ AETEKTOPOB TI'w BomH. OnmHAako 4acTo ONpEnenéHHBIE CNEKTPOCKOMUYECKHIE
3a1a9y TPEOYIOT BBIIEIWMTL TOJNBKO Y3KYIO 00IacTh cmektpa. K Takum 3ajauaM OTHOCSTCS,
HCCIICN0BAHNE MATKMX MOJ[ B CETHETOJIEKTPUKAX, JACTOTEI KOTOPBIX CTPEMSATCS K HYJIIO TIPH
TeMIIEpaType (PasoBOrO MEPEXOfia; HCCISHOBAHHE CBOKWCTB MATEpHaloB H paspaboTka
YCTPOHCTB MWUIMMETPOBOro juamazona (120-350 ITwu), B TOM wucie @S CHCTEM
TEEKOMMYHHUKAIK OYAYyINEro MOKOJEHHS;, MCCIECAOBAHME BOJAHBIX DPacTBOPOB, ra3oBas
CIICKTPOCKOMHSA, H3y4CHHIC METaMaTepHalios i CTPYKTYD B OKPECTHOCTH BhICOKOKOGPOTHOTO

PE30HaHCa; U OPYTUC 3a1a4y.



OcHoBHas 1ieib AH aiwioHHON paboTei A. A. PeiGax cocTosiia B pasBuTHE M
¥ TEXHUKM aHTHANNACHON (QWibTpallii M CyORMCKPETH3AlMM B LIMPOKONOIOCHOM
VIMITYJI5CHOH  TEpareproBO¥ CIIEKTPOCKOIHMK ITOCPEICTBOM pa3pabOTKM M IIPAMEHEHES
KBa3HONTHYECKUX (GUIBTPOB Ha 0ase HMHTEPOEPEHLMOHHBIX METAMATEPHANIOB, C LEIBEO
TIOBBIICHNUSA TOYHOCTH M COKPAIUCHWS BPEMEHM H3MEDEHUS CIEKTPAa B OTPaHHMYEHHOMN
YaCTOTHOH II0JI0CE IIPH HCCIENOBAHWM M3NEKTPUYECKUX CBOMCTB CErHETOIIEKTPHUCCKIX

KpPUCTAJLIOB.

pab IPEAJICKCH MCTOZ, OCHOBAHHBIM Ha NPHMCHCHMNH BbICOK THBHE

CMKOCTHBIX MWKDOCTPYKTYD B Ka4eCTBE aHTHAIMacHeIX QuibIpoB B UTC B ciyuae
cybTeparepioBsix u3MepeHuit. [Tokasana 3GeKTHBHOCTh MPUMEHEHNS JAHHOTO METOMA KAK
Ha MOJENBHBIX 00BEKTax (MOJOCOBEIX IPOIYCKAOMWMX (GHUILTPOB), TaK U IIPU W3Y9CHUU
JU3IEKTPUIECKIX CBOMCTB CETHETONIEKTpUdecKuX KprucTamios KTP i SBN B TT 11 muanasoxe.
JI71s c11y4as [OJI0COBBIX M3MEPEHHI, PSIOKEHA U PACCUMTAHA KOHCTPYKIHS Y3KOIIOJIOCHOTO
QunsTpa, oOCHOBaHHas Ha oTanone @abpu-Ilepo ¢ CeTOYHBIME pedexTopamu.
HIpoeMOHCTPHpPOBaHE BO3MOKHOCTS PEAIH3AIHH METOHA CY

TEPareproBOH CIHEKTPOCKOIUY € HOMOLIBIO MPEATIOXEHHOTO QHILTPA.

Isie

Meronvky, TpuMEHAEMBIE B NHCCEPTAILOHHOM pabore A. A. Proifak, smistorcs

CORDEMCHHEIMU U NMOITHOCTER) TTOTXONIT JIJIS

JIn4HOe yuacTHe coucKarTesist

TTEYTYITYA

JHYH0 WM I[ipd €€ yY9aCTuu.

OWCKaTe/ib JIMYHO IPOBCH YHCACHHOC MOACHHPOBAHHC
KOHCTPYKIMH Y3KOTIOJIOCHOTO (MIBTPA M SKCHEPUMEHTAIBHOE HCCIENOBAHNE CIIEKTPATBHBIX
XapaKTEPUCTHK HM3rOTOBICHHOro oOpasia. A. A. Pplbak NpuHMMaia aKTHBHOE yYacTHE B
OOCYXXHEHWM TIONy9EHHBIX DPE3yJbTATOB M MX MHTEPIPETALMM, B IOATOTOBKE Hay9IHBIX

Ty OJTMKAITHIA.
HoBu3na

B muiccenTanniu nonvyaeHsl CIeavVIOuie HO
> T D v 1Y

SRR 222 === i 5 22222

1. IIpennoxeH NoaXox, OCHOBAHHbIH Ha IPUMEHEHNH BRICOKOID(HEKTHUBHEIX EMKOCTHBIX
MHKPDOCTPYKTYDp B  KadecTBE aHTHaIMAaCHRIX (anti-aliasing) ¢uisTpoB B
IIMPOKOMONIOCHOH ~ WMITYIbCHOM  TEpareproBOM  CIIEKTPOCKONHM B ciiydae
CyOTeparepuoBbIx H3mepeHui. [I0IX0n anpoOUpOBaH NP W3MEPEHHH CIIEKTPOB

NPOIYCKaHKA JTAIOHHBIX O00pasuoOB — MpPOIYCKAMNINX I[OJOCOBEIX (HIBTPOB C
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HCHTpaibHbiMK YacToTaMu 156 u 376 ITn u mmpuso momocsi ~12%. B pesymstate

NIOKa3aHO YMCHBIICHWE BPEMEHM M3MEDEHMS Ha CIIEKTpoMeTpe 1m0 12 pa3 mpu
COXPaHEHHUH TOYHOCTH U3MEPEHHUIA.

2. IIpennoxxeHn METOZ CO3NaHMs Y3KOIOJOCHOTO KBA3HONTHIECKOTO QUILTPA C HOIHOMN
IIMPUHOH Ha OJIYBBICOTE MEHEE 4%, OCHOBaHHBIN Ha HCIIOIB30BaHMY dTalloHa Pabpu-
ITepo ¢ ceTounbME peIEKTOPaMH, COBMELICHHOTO ¢ IMAPOKOIIOIOCHBIM HOJIOCOBEIM
TIPOITYCKAIOIIMM (UIITPOM, OJABIISIONIMM BHICIINE PE30HAHCHI 3TAI0HA. Ha npumepe
HCCICA0BaHHA IPOIyCKaHHsA KPDSMHKHCBOM TUIACT
BICPBBIC  OKCIICPUMCHTAIBHO IIOKa3aHa BO3MOXKHOCTh pEallM3allid  METOHa
CYONMCKpETH3alMy B HMITYJIbCHOM TEPareplOBOM CHEKTPOCKOIHMHM, IO3BOJMBIIETO
COKPaTUTh BPEMsI U3MEPEHUS B 2 paza.

3. Briepebie uccnenoBana TeMIIEpaTypHas 3aBHCHMOCTh CyOTEparepoBhIX ONTHYESCKUX
csoticTs kprucraiios KTiOPOs (KTP) B muanasone —192 + +150 °C. Usmenenue Tpex
ITaBHBIX KOMIIOHEHT II0Ka3aTe s NPEIOMIIEHHS KPHCTAIIIA OIMCAHbl YHUBEPCAILHBIME

nrT AT AATTEY TR AT Darr
BBIPpaKCHMAMK  3€Jib

ichicpa, 3aBHCSINH 4TO
K03 GUIMEHTs! BhIpKCHUM 3enbMeiiepa NEMOHCTPHDYIOT OIM3KHE K JIMHENHON
TEMIIEPATyPHBIE 3aBUCHMOCTH.

4. Briepseie  uccnenoBaHa = KOMILIEKCHas — JUBJNEKTPHYECKAs  IPOHMLIAEMOCTB
MOHOKpHCTaIUIa Sro,75Ba0,25Nb20s (SBN-75) B cybTepareprioBoit 061acTy CriekTpa B

JauanasoHe temmepartyp +25 + +200 °C.

Crenenn AOCTOBEPHOCTH PE3yJILTATOB

SKCIIEPUMCHTANIBHBIM  Pe3yJibTaTaM JApPyrux paboT. Bce w3Mepenwiss NPOM3BOAMINCE C
TIOMOIIBIO  aNPOOMPOBAHHBIX METOAMK M TOYHBIX IPHOOPOB. Pe3ymbTaThl pabGoThl
OITy0JIMKOBaHbI B BEAYIIMX PELEH3UPYEMBIX XKYPHAIAX ¥ NPEICTABIEHS Ha BCEPOCCHIICKIX W
MEXIYHAPOIHBIX KOHQEPEHIMAX, YTO CBUNETENBECTBYET 00 000CHOBaHHOCTH U IOCTOBEPHOCTH
CACTIaHHBIX BBIBOXOB. J[OCTOBEPHOCTH IIOATBEPXKIACTCS TAIOKE ONM3KHM COBMAICHUEM

pPE3YyIBTaTOB I/I3Mep€}II/II>'I H 9HCJICHHOTO MOOCIIMPOBaHMS.
]Ipai{'mqecxaﬁ SHaSHMOTTD

L. IIpennoxxeHHbIE TOAXONBI, OCHOBAHHBIE HA AHTHANMACHOM (MIBTpaIMM C
TIOCTIEAYIOIIMM YBEJIMICHHACM HHTEPBANA MUCKPETU3AIMY | II0JI0COBOM GUIBLTPaIiY C
OPUMCHCHHEM TEXHUKM CyOIMCKpeTH3aIWiy, IIO3BOISIOT 3HAUMTENLHO COKDATHATE

BpCMs H3MCEPCHUSA CHUTHAJIOB HMIIYJIbCHBIX TCPArcpuoOBBIX CICKTPOMCTPOB IIPHU
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HCCJICAOBanMy CPEH C OrpaHru9CHHOM YaCTOTHOHM 00/iaCThio B Ii 1 pCajin3aiiny TCXHUKH

TEParepLiOBOM BHU3yaIH3aIlMH.

2. Ilony4ennsie TepmoonTudeckue cBoicTsa kpuctawios KTiOPOs mosBonaT ydecTs

BIMAEHAC TOMICPATyphl B IIHPCOKCM AHAHOasCHe opH p%p&é(}i KC HCIHHECHHOC-

ONTHYICCKUX I'CHEPATOPOB TEPArCpLIOBOTO U3ITYICHUS Ha OCHOBE JaHHBIX KpHuCTallIOoB.

CooTBercTBHE CHEIHAJTBLHOCTH

TTrnnammosrrrncrrrn s mn S s A~ A Aamar s ram arrarrrramr rrenmmes 1 2 £ (0T DA NEN ool Nerrrevre
AnLLlpiaiintnnds pavvta COOTBCTICTBYCT CIiCHUaibHOCTH 1.5.0 (V1.U4.US ) KUIITHKEY,
TaKk KakK B pa60Te UCTIOJIB3YIOTCSI ONTUYECKHAM METON HCCJICNOBaHNA — MMIIYJIbCHAA

TEpareproBas CICKTPOCKOMMsS, & OCHOBHBIMH OOBEKTAMH WCCJICHOBAHUSI SBJISIOTCS
KBa3HONTUYECKAC METAaCTPYKTYPhl M METAllOBEPXHOCTH, IIOMMMO TOTO, HCCIICIOBAHBI
ONTHMYECKME CBOMCTBA (MOKAasaTenb MPENOMICHHS M KOOQOMUMEHT MOIIOMIECHN)

CCTHCTOSJICKTPUICCKUX KPUCTAJIIIOB B TEPareproBOM CIICKTPAJILHOM JHaIla30HE.

IosiHOTa W3JI0KEHHS] MATEPHAJIOB JHCCEPTALMHA B PafoTax, ONy0IHKOBAHHBIX

Pesynbratsl paGoTel MOKIAABIBANKMCH aBTOPOM Ha: MEXIYHAPONHOH HAyIHO-
TEXHUYECKOW KoH(epeHumu «Mononexs, HHHOBALKH, TexHonorum» (Hosocubupek 2019),
Poccuiickoli kOHGEPEHIMM W INKONE MONOABIX VYEHBIX MO AaKTYATBHBIM npobiemMamM
HONYNIPOBOAHNKOBOH  (orosnexrporukn DPOTOHUMKA (Hosocubupck 2019);  58-i
MesxnyHaponHo# Hay4HOH cTyneHdeckol koHdepertmy MHCK (Hosocubupck, 2020); 59-i

Mexnynaponuoii HayaHOH crymeHueckoit koH(pepenmmu MHCK. ®OoTOoHMKA W KBAHTOBBIE

K
ONTHYCCKHC TexHOioTHuM. (HoBocubupek, 2021); XV Mexaynaponnas xondepenmms Pulsed
Lasers and Laser Applications AMPL (Tomck, 2021); IX MeXAyHApONHBIH CHMIIO3HYM
Modern problems of laser physics — MPLP (Hosocubupck 2021); 60-t MexayHapomHO
Hay4HOH CTyaeHueckodi koHGpepenmmmu MHCK. ®0TOHMKAZ ¥ KBAaHTOBBIE ONTUYECKHE
TexHonoruy, (Hosocubupck, 2022); 5-if MexayHaponmuoii kondepemimm «Terahertz and
Microwave Radiation: Generation, Detection and Applications» TERA (Mocksa, 2023). XVI
MEXIyHapoHas KoH(epenums Pulsed Lasers and Laser Applications AMPL (Tomck, 2023),

= (o) -
s ATYTYT ¥r  rrer r MOGARD Y Avrr v

rrsEATAntE  venry & o ~ A > ro
Poccuiickoit KOH{pCPCHIMK #W KOS OJIG[APIX YHCHBIX T1i0

aKTyajibHbIM TNpOOiEMaM
NONYIPOBOTHUKOBOX (oTosnextporuky POTOHMKA (Hosocubupek 2023). PesymbraTs
JUCCEPTALHOHHON pPabOTBl JOCTATOYHO TOAPOOHO OTPRKEHBI B TPEX MyONHKALMIX B
PEUCH3UPYEMBIX HAYYHBIX XXyPHAllAX, MHAEKCHPYEMBIX B DOCCHICKMX M MEXKIyHAPOIHBIX

0a3ax NaHHBIX:
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KTiOPO:s crystal in the temperature range of (—192)-150°C // Crystals. 2021. T. 11. Ne
2.

Rvh A M U MA Lemer A > W
yucu\ L., mltaygux V., LVIQIItIadIicy L., LNINS

2. Peibak A.A., Huxomaes H.A., Kysueunos C.A., Yang S.H. IIpuMeHEeHNHE €MKOCTHBIX
MUKPOCTPYKTYD B Ka4eCTBE aHTHAMACHBIX (QMIBTPOB IUIS 3a/lad IMPOKOIOIOCHOM

UMITyJIbCHOM TeparepLoBoi cnexrpockomuu // Astomerpus. 2020. T. 56. Ne 1. C. 101-
108.
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Y3KOTIOJIOCHOTO (HILTPa JUIs PEAH3alMM METONA aHACPCEMILIMHETA B MMITYIIBCHBIX
TEParepLoOBLIX criekTpomeTpax // Cubupckuii dusmaeckuii sxypraan. 2022, T. 17. Ne 1.
C. 78-92.
Juccepraiis «PasBUTHE MCETONOB ¥ TCKHHKH (WiibTPaIMH ¥ CyGRHCKDCTH3ALWMN B
MMITyTIbCHOH TEParepoBoi CEKTPOCKOMII Pribax ATHHBI AHATONBEBHEI PEKOMEHIYETCS K

3aIMUTC Ha COHCKAHHUEC ytICHOﬁ CTCIICHH KaHaujaara (1)PI3HKO-M&TCM&TI/I'-IGCKI/IX HayK IIO

cnermansHocTH 1.3.6 (01.04.05) «Onrxay.

Ipeacenarens cemunapa

a. &.-m. H., mpodeccop, akanemuxk PAH W A. M. lanarus

K. §.-M. H. H. A. JIobag
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3AKJIFOYEHUWE

@eepaIbHOTO TOCYAaPCTBEHHOTO ABTOHOMHOTO 00pa30BaTENBHOTO YIPEXKICHUS BEICIIETO
obpasopanus «HoBoCHOUPCKHl HAIIOHATBHEIH HCCIeIOBAaTENLCKUH [OCYIapCTBEHHBIH

yuuBepcure (HI'Y)

HAuccepranys «PasBUTHE METOLOB M TEXHHKH (GMIBTPALHAN ¥ cybmucKpeTH3anuu B
MMITyJIBCHOH TEpareploBol CHIEKTPOCKOIMM» BbIONHEHA B J1a60OpaTopHH GYHKIIMOHAIBHON
AHATHOCTUKM HM3KOPa3MEPHBIX CTPYKTyp JUIi HAHOIEKTPOHHKH aHAIUTAYECKOTO U
TCXHOJIOTHYCCKOTO ~ HCCICNOBAaTeNIbCKOro  IeHTpa  «BbIcokme  TexHomormm  u
HaHOCTPYKTYpUPOBaHHBIC MaTepuanbl» (usudeckoro daxymstrera HI'Y u B nabopatopuu

TepareploBoi poronukn MAud CO PAH.

B rmepros MOATrOTOBKH AuccepTalUE coMCKaTenh Ppibax AlMHA AHATONBEBHA
npoxonuiaa oby4eHre B acnHpaHType HoBocuGHpcKoro TOCYINapCTBEHHOTO YHHBEPCUTETA B
nepuox ¢ 2018-2022 rr, a Taxke paboTana B ZOKHOCTH MIANIIEro Hay4YHOI'O COTPYIHUKA B
nabopaTopuy  QYHKIMOHATEHOM  [HATHOCTHKH HU3KOPa3MEPHBIX  CIPYKTYp ISt
HAHOSJICKTPOHUKH  aHANIMTHYECKOTO ¥ TEXHOJOIMYECKOTO HCCIENOBATENBCKOTO IEHTpa
«BBICOKHE TEXHONOTMH W HAaHOCTPYKTYPHPOBaHHbIE Mateprainel», ¥ B UAu2 CO PAH s

JOJIZKHOCTH H. O. HHXXCHEpa-uCCIICAOBaTENIA.

B 2016 r. oxoHumia GakaiaBpuaT ¢uzHKO-TeXHUIECKOro  (haKyibTeTa
HoBocubupckoro rocynapcTBeHHOrO TeXHHUYECKOTO YHUBEPCHUTETa IO HAaNpPaBICHHIO
noarorosky 12.03.05 «JlasepHast TeXHWKa W Jla3epHbIE TexHomorum», B 2018 r. oxonumma
MarucTpaTypy (HU3HKO-TEXHHYECKOro (aKymbTeTa Hogocubupckoro rocynapcreensoro
TEXHHUYIECKOT0 YHUBEPCUTETA 110 HANIPABIEHUIO TOATOTOBKM 16.04.01 «Texuugeckas buzukay.
B 2022 r. oxoHuHIa acnupaHTYpy Hosocubupckoro rocymapcrseHHOro YHHBEpCHUTETa II0

HampapneHuio 03.06.01 «Pu3smka 1 acTpoHOMuAY, crenuamsaocty 01.04.05 «OnTuKayy.

CrpaBxka o ciade KaHAuIATCKUX 9K3aMeHOB Ne 2022/34 Brimana 1 mrons 2022 r. HI'Y.



Hayuneili pykoBomuTenb — KaHIMIAT TeXHMYECKHX Hayk Hukonae Hazap
ANEKCaHIpOBMY, CTapUUdl HAyYHBI COTPYAHMK JabopaTopii  (YHKIMOHAIBHOMN
AUAaTHOCTUKM HM3KOPasMEPHBIX CTPYKTYp [Jd HaHODJICKTPOHHKM aHaIWTHYECKOTO U
TEXHOJIOTUYECKOTO KCCIIEI0BATEIHCKOIO [eHTpa «Bsricokue TEXHOJOTUHU 154
HaHOCTPYKTYPHPOBAaHHbIE MaTEpHaNbl», BEAYIIMA HAaydYHBIH COTPYIHUK, 3aBelyFOINHH

nabopaTopuu TeparepioBoit poronuxu MAuD CO PAH.

HAuccepranust «PasBuTHE METOLOB W TEXHWKH (GIIGTPALHH U CyOnuCKpeTH3auy B
MMITyJIbCHOM TepareploBoil CIEKTPOCKONMMM» Oblia paccCMOTpeHa Ha cemuHape JIa6®JHC

ATHUIL] ©® HI'Y 10 urons 2024r.

Ha cemunape npucyrtcTBoBamm:

Bononun Bnanumup Anekceesuy, 1. ¢.-M. H. B. H. C., JIa6®JHC ATUL] @O HI'Y
ixnses Anexcasnp Arnpeesnd, I. .-M. H., B. H. ¢. JJa6®JHC ATUI] ®® HT'Y
I'efinr [TaBen Buktoposud, K. ¢.-M. H., 3aBexyroutuit JJa6DTHC ATUI] @D HI'Y
A3sapos MBan AnexceeBuy, H. ¢. JTabOTHC ATUL] @D HI'Y

Huxonaes VBan Bnanumuposuy, k. .-M. H., H.C. JIa6®HC ATULL ©D HI'Y
Huxonaes Hasap AnexcanapoBud, K. T. H., €. H. ¢., J]Ta6®JHC ATUL] ®® HI'Y
[asnos Bnagumup Pasuneesuy, k. ¢.-M. H., H. ¢., JTa6DTHC ATUI] @O HT'Y
Munéxun Unps Anexcannposuy, Ph. D., M H. c., ATUI] @D HT'Y

bepnuesa Caboxar baxpoMoBHa, M. H. ¢., JTa6®JHC ATUI] ®® HI'Y
Borocnosnesa Anena Jleonunnossa, M. H. ¢., JJa6DJHC ATUIl @D HT'Y
Kysnenos Cepreit Anexcanqposudy, c. H. C., JIa6®THC ATUL] @D HI'Y

Jlazopckuit [laBen AnexcaHAPOBHY, WHKEHEP 2 KaTErOpHH, JIa6®JHC ATUIL] ©D

Mmuporsosa Mapus BanoBHa, M. H. C., JIa6®@THC ATHUL ©® HT'Y

Murpodanos Aunpeii Cepreesud, M. H. ¢., JJa6®THC ATUL] @O HI'Y



Y1xkun [Imutpuit Erressesuy, u. ¢., ATUL] ©® HI'Y

Yenxacos Cepreti FOpeeBud, M. H. ¢., JIa6®JHC ATHUL] ®® HI'Y

[IIepuenko Onecst HukonaerHa, 1. c., JJa6®THC ATUL] ©D HI'Y

YOmkos MBan [IMutpueBud, M. H. ¢., JTa6®JHC ATUL] ®D HI'Y

ITo pe3ynsTaTaM pacCMOTpEHHS JHUCCEPTALIIY IIPUHATO CIEAYIONIee 3aKII0YeHNE:
AKTyaJIbHOCTH PaboThI

CoBpemeHHasi WMIyJIbCHAs TepareproBas —CIEKTPOCKOIHS (UTC) oxBaThiBaeT
AnamnazoH 4acToT oT 50 I'Tn mo 6 TT', 9To cBA3aHO ¢ MMPOKOIOIOCHOM NIPHPOAOY HCTOTHUKA
u perexkropa TI'i BomH. OnHaKO B HEKOTOPHIX CIIEKTPOCKOIMYECKAX 3a1ayax TpebyeTcs
M3Y9ICHHUE TOJBKO ONpPENENCHHON YaCTH TEpareploBoro crekrpa. Hampumep, HccienoBaHus
MATKHX MOJ B CCTHETOIIEKTPUKAX, KOTOPIC HMEIOT HU3KHE YacTOTHI GIIM3KHE K HyJIIO TIpH
TemmepaType (asoBoro mnepexofma, WM pa3paboTKa YCTPONCTB i MUJUTIMETPOBOTO
muamasoxa (120-350 I'Tn) B cucTeMax CBS3M CIEAYIOMErO MOKOIEHMA. HAns takux 3amay
TpebyeTcs paboTa B OrpaHWYEHHONW CHEKTpalnbHOM momoce. MTC ocHOBaHa Ha
SKBHIVCTAHTHOM CTPOOUPOBaHUE TEPareploBOM BOJHEL, ¥ B 3TOM MeTofe paboTaeT TeopeMa
otcuéroB (Yurrekepa-Korensrukosa-Illennona). B UTC MoryT 65rTh peall30BaHbl METO b
aHAJIOrOBO-UMGPOBON 3IEKTPOHUKYA [ HOBBIIICHUS TOYHOCTH H COKpAIlleHNs] BpEMEHHU

U3MEpEHUS.

B pabore Pribax A. A. mpennoxeHbl ABa MeToma mus yiyumenus UTC B ciay4ae

CyOTeparepIioBBIX U3MEpEHHMI:

Ileppe1li MeTOn OCHOBaH Ha FWCIIONB30BAHUM BEICOKOI(D(PEKTHBHBIX EMKOCTHEIX
MHKPOCTPYKTYP B Ka4€CTBE aHTHANIHACHBIX QUIbTpoB. MccrenoBaHys STaOHHBIX 06pa3LoB
[IOK23a/H, YTO 3TO IO3BOJIET COKPAaTHTH BPeMs M3MEpeHMs CIeKTpoMeTpa Ho 12 pas mpu

COXPAaHCHHH TOYHOCTHU H3Mepem.

BTopoi#f MeTon OCHOBaH Ha HCIONB30BAaHHU 3TAIOHA @abpu-Ilepo ¢ cerounsBIMU
pediiekTopamMM  OIM  CO3JaHHS  Y3KONOJIOCHOTO  KBa3sHONITHIECKOTO buiIsTpa.
OKCMEePUMEHTAIIBHO MOKa32HO, YTO 3TOT LOAXOJ TO3BONSET COKPATHTE BpeMs U3MEPEHUS B 2

pasa ¢ NCIOIb30BaHUEM MeToAa cybauckpeTuszanyy B UTC.

Taxum 0Opa3oM, HOBBIE METOABI HPEANAraloT CIIOCOOE! OBBINEHNT s>ddexTUBHOCTH U

TouHoctu UUTC B OIrpaHHYCHHBIX CIICKTPAIbHBIX I10JIOCaX, YTO MOXKET OBITH IIOJIE€3HBIM I



rasoaHalii3a, MCCIEOOBaHUA ¢)OHOHHI>IX MOI ¥ XapaKTepu3aluu MeTaHOBerHOCTefI C

BBICOKOHO6p0THBIMI/I pC30HaHCaMH B TEpAreploBOM Iraria3oHe.

Metonuky, npumenseMele B IHCcepTalMoHHOM paGore A. A. Pribak, sBisoTcs

COBPCMEHHBIMY U IIOJTHOCTEIO MOOXOISAT IS PCIICHMS IIOCTaBJICHHEBIX 3a1a4.

OcHoBHas e AuccepTauyoHHOM paboTsl A. A. Peibak cocTosa B PasBUTHU METOAOB
U TCXHUKA aHTHaIHacHOH OWIbTpaluM M CyONUCKpeTH3alWd B LIHPOKOIONOCHOH
HMIYJIbCHOH TEParepLOBOM CNEKTPOCKONMH IOCPEICTBOM pa3paboTKu H IIPUMCHCHUS
KBa3HONTHYIECKUX OQUIBTpoB Ha Gase wWHTepdepEHIMOHHBIX MEeTaMaTEPUajoB, C IEbIO
TOBBIIICHHA TOYHOCTH M COKPalIeHHS BPEMEHM M3MEPEHHSA CIEKTpa B OIpPaHHYEHHOM
YaCTOTHOX IOJIOCE NPH MCCIEHOBAHHA IUINEKTPHIECKUX CBOWCTB CETHETORIEKTPUUECKHX

KpHUCTaJIOB.
JImyHoe yuacTue conckaTens

Bce skcneprMeHTaNBHEIE Pe3yIbTATHL, U3JI0KEHHEIE B pabote, nomyyensl A. A. Pribak
JIEIHO MM IpY €€ y4acThd. A. A. Ppibax IMYHO NpOBeNa YHCIEHHOE MOJETHPOBAHKE H
CPaBHHMJa €ro C MONyYEHHBIMH SKCIECPUMEHTAIBHO pe3ylbTaTaMu. Takke NpHHMMAa
aKTHBHOE y4acTHe B OOCYXIEHHW MONYYeHHBIX PE3YIBTAaTOB M WX HHTCPIDPETALUH, B

IOATOTOBKE HAyYHBIX ITyOIHKAIHH.
Hosuznaa
B nuccepTanuy mony4eHs! cieLyronIue HOBBIE Hay4HBIE pe3yIbTaTE:

1. TlpennoxeHn MeTon, OCHOBaHHEIY Ha NPHUMEHEHHH BBICOKO3()()EKTUBHBIX €MKOCTHEIX
MHKPOCTPYKTYp B Ka4€CTBE aHTHATHACHBIX (anti-aliasing) GHUIBTPOB B MHPOKOIOIOCHOM
HUMITyJTbCHON TEpareploBOi CIIEKTPOCKONUA B CIydae cybTeparepoBsIX H3MEpEHMiL.
IToxxon anpobupoBaH NpH H3MEPEHUN CHEKTPOB HPOITYCKAaHMUS STATOHHEIX o6pasnoB —
TPOIYCKAIOIIMX MOJIOCOBBIX QUIBTPOB ¢ MEHTPAJIbHBIMHA YacTOTaMH 156 u 376 I'Th u
IHPHUHON HONOCH ~12%. B pesynbrate mokasaHo YMeHBIICHHE BPEMEHH U3MEPESHUS
CHEKTPOMETPa 110 12 pa3 mpu CoOXpaHEeHHH TOYHOCTH H3MEPEHHUIA.

2. Co3aaH y3KOIOJOCHBIH TIPOIyCKAIOMUM KBa3HONTHYECKHUI GWIETp ¢ HONHON MMpPHUHOHK
Ha IOIyBbIcOTe MeHee 4%, OCHOBaHHBIN Ha HCIONB30BAHUHM 3TAIOHA @abpu-Ilepo ¢
CETOYHBIMH ~ pe(IIEKTOPaMH, COBMELICHHOTO C INHPOKOIONOCHEIM  TIONOCOBEIM
IPONyCKAIOIUM ~ QUIBTPOM, MOAABISIOIMM BBICHINE DPE3OHAHCHl STamoHa. Ha
MOIENBHOM o6pasile HCCIeNOBAaHO NPOIYCKAHWE B OKPECTHOCTH YaCTOTHI 0,8 TI'y,

BIIEPBEIC SKCIIEPUMEHTAIIBLHO IIOKa3aHa BO3MOXHOCTE peanusanmu METOoOa



CybIoMCKpeTH3aMy B HMITYIBCHOM TepareploBO¥ CIIEKTPOCKOIHH, NO3BOIMBINETO
COKPaTHThL BpeMs U3MEPEHHUS B 2 pasa.

3. Bmepsble HccenoBaHa TeMIlepaTypHAs 3aBHCHMOCTE CyOTeparepoBBIX ONTHYECKHX
CBOMCTB KPHCTaJUIOB THTaHHUI-dochara kamus KTiOPO4 B nuamasone —192+ +150 °C.
WsmeHenne TpEX INIaBHEIX KOMIIOHEHT IIOKa3aTeNls MPETOMICHHS KPACTALIA ONCAHE]
YHUBEPCANIPHBIMA ~ BRIDRKCHMAMH 3elbMeiepa, 3aBHCAINMME OT TeMIEpPaTyphL
YcTaHOBIIEHO, 4TO K03 QUIUEHTE! BhIpaskeHuH 3eTsMeiiepa JEMOHCTPHPYIOT OJIU3KHIE K
JHHEHHON TeMIepaTypHbIE 3aBHCUMOCTH.

4. Brepeble  HccuefoBaHa = KOMIUIEKCHAsS — JUDJIEKTpHYecKas [IPOHHUIIAEMOCTh
MOHOKpHUCTalia HuobaTa OGapus-cTpoHims Srg7sBag2sNbOs B cybTeparepuoBoi

00JIaCTH CHEKTpa B AHalla3oHe TeMrepaTyp +25 + +200 °C.
Crenennb K0CTOBEPHOCTH Pe3yILTATOB

Bce nonyyenHsie pe3ynbTaTel He IPOTHBOPEYAT H3BECTHEIM HAYIHBIM HOTOKEHHSIM 1
SKCIICPUMCHTANBHEIM pE3yNbTaTaM APYruXx paboT. Bce wusMepeHws NpoOM3BOIUINCE C
TIOMOIIBIO M3BECTHBIX METOAUK M TOYHBIX MPUOOPOB. Pe3ynbTaTsl paGoThl OMMy6IMKOBAHEL B
BEIYIIMX PELCH3SUPYEMBIX XKypHaIaX U NPEACTaBICHE! Ha BCEPOCCHHACKIX U MEKIYHAPOIHBIX
KOH(EPEHIIMAX, YTO CBUIETENLCTBYET 06 OGOCHOBAHHOCTH H IIOCTOBEPHOCTH CHEJIaHHBIX
BEIBOZIOB. J[OCTOBEPHOCTH MOATBEPIKIAETCS TAKXKE ONM3KAM COBIALCHHEM DPEe3yNBTaTOB

H3MEPEHUM U YHCIEHHOI0 MOIEIUPOBAHH.
IIpakTHyeckas 3HAYHMOCTDH

1. [IpennoxkeHHsle MOIXOABI, OCHOBAHHBIE Ha aHTHAIWACHON bunbTpanyu ¢
TOCHENYIOMMM  YBCIMMCHUEM HHTEpBajla [HCKPETU3aLMH ¥ IIONOCOBOM (HIBTpalUH c
IPUMEHEHAEM TEXHHUKM CyONMCKpETH3alliy, MO3BOIIOT 3HAYUTETHHO COKPATHTH BpeMs
M3MEPEHMUS CUTHATIOB NMITYJIbCHBIX TEParepLOBbIX CIEKTPOMETPOB [IPH UCCIIEOBAHUHY CPEL C
OTP2HWYCHHOM WM HHTEPeCyeMOH YacTOTHON O6IacThiO M IIpH peau3aliy TeXHUKHU

TEParepoIOBOH BU3yaIM3al[iH.

2. Iomyuennsie TepmoonTHYeckye cBolcTBa KpucTamioB KTiOPOs mospoisT
YUCCTb BNMSHWE TEMIEPaTyphl B IUMPOKOM JHalla3oHe IpH pa3paboTKe HenuHeHHO-

OIITHYCCKHUX I'€HEPATOPOB TEParepuoBOTO U3JIYUYECHUS Ha OCHOBE 3THUX KpUCTaJLJIOB.



CooTtBercrBHE CIICIHAJIBHOCTH

HuccepTanponnas paboTa COOTBETCTBYET criemmanbHocTH 1.3.6 (01.04.05) «Omrukay,
TaK KaK OCHOBHBIM OOBEKTOM HCCIIENOBAHMS SABISIOTCS CErHETOMIEKTPHUECKHE KPUCTAIIbL,

KBa3HONTUYECKHE METACTPYKTYPHI U METAIIOBEPXHOCTH.

IlonHOT2 H310KEeHHS MaTepPHAIOB JHCCEPTANME B PaGoTax, OMyGIMKOBAHHBIX

COHCKaTeJIeM

Pesymprarhl paGoTEI JOKNaIBIBAINCH aBTOPOM Ha: MEKZAYHAPOLHOM Hay4YHO-
TEXHUYCCKOU KoH(pepeHIMN «MOIoneKs, HHHOBAIMH, TEXHOJIOTHH (Hoocmbupck 2019),
Poccuiickoli KoHepeHIMM W IIKONE MONONBIX YYSHBIX [0 AKTYAIBHBIM npobiemam
NOIyIPOBOAHUKOBOK  poTosnextpornky POTOHUKA  (Hosocubupek 2019); 58-i
MexnyHaponno#t HaydHO# cTyneHYeckol korbepennun MHCK (HoBocubupck, 2020); 59-it
MexnynaponHo#t HaydHO# cTymeHueckoit kombepenunn MHCK. DOTOHMKA ¥ KBAHTOBEIE
onrndeckue Texsonoruu. (Hosocubupek, 2021); XV MexnyHapoanas konbepermys Pulsed
Lasers and Laser Applications AMPL (Tomck, 2021); IX MEXIYHapOAHBIA CHMIIO3MYM
Modemn problems of laser physics — MPLP (HoBocu6upck 2021); 60-it MexnynaponHoi
Hay9JHOH cTyneHdeckold xoHMepeHurn MHCK. ®OTOHWKZ ¥ KBAHTOBBIE ONTHYCCKUE
TexHomoruy, (HoBocubupck, 2022); 5-# MexnyHapommod kombeperumyu «Terahertz and
Microwave Radiation: Generation, Detection andApplications» TERA (Mockga, 2023), XVI
MexnyHaponHas KoHbepenuus Pulsed Lasers and Laser Applications AMPL (Towmck, 2023),
Poccniickoll KoHQepeHIMM H IIKOJE MONONBIX Y9YEHBIX [0 aKTYaIBHBIM npobremam
OJTYTIPOBONHMKOBOH (oTosnekTporukn POTOHUKA (Hosocubupcx 2023). Pesynpratsr
THUCCEPTaLUOHHONX paGOThl JIOCTATOYHO IIOAPOGHO OTpaeHHl B TpEX NyOIMKALMAX B
PCUCH3UPYEMBIX HAyYHBIX XKYpHallaX, HHIEKCHPYEMBIX B POCCHUMCKAX M MEXIyHAPOIHBIX

0a3ax [aHHBIX:

1. Rybak A., Antsygin V., Mamrashev A., Nikolaev N. Terahertz optical properties of
KTiOPO4 crystal in the temperature range of (—192)—150°C // Crystals. 2021. T. 11. Ne2.
2. Rybak A.A., Nikolaev N.A., Kuznetsov S.A., Yang S.H. Application of capacitive
microstructures as anti-aliasing filters for terahertz time-domain spectroscopy //

Optoelectronics, Instrumentation and Data Processing. 2020. T. 56. Ne 1. PP. 101-108.

W

Peibax A.A., Kysmemos C.A., ApxassukoB A.B., Huxomaer H.A. PaspaboTka
Y3KOIIONOCHOTO (DMIBTpa [N Peau3alliil METONa aHACPCEMIUIMHTA B HMITYIIbCHBIX

TEparepLOBEIX CTIeKTpoMeTpax // Cubupckuit husmaeckuii xypaam. 2022. T. 17. Ne 1. C.
78-92.



Huccepranus «PasBUTHE METONOB M TEXHUKM QUIBTPAlUH H CyOIuCKpeTH3a Ml B
MMITyJIbCHOH TeparepiioBo CLIEKTPOCKOMHM» Pribak ANMHEI AHATOTHEBHEI PEKOMEHIYETCS K
3allUTC HA COMCKaHWE Y9YEHOH CTeNCHHM KaHnu#aTa (H3MKO-MaTeMaTH4eCKuX HayK IIo

crenuanbHOCTH 1.3.6 «Onrukay.

Ilpencenatens cemunapa

a. d.-m. H. lIxnsges A. A.

Cexperaps cemunapa

K. Q.-M. H. I'etint I1. B.



