CZECH TECHNICAL UNIVERSITY IN PRAGUE

Faculty of Electrical Engineering
Technicka 2, 166 27 Prague 6, Czech Republic

in Prague, 7™ April 2021

Letter of Reference
in Support of the Ph.D. title defense of Svetlana Korsakova

Dear professor V. V. Tuchin,

I'am honored to support Svetlana Korsakova as a candidate for the Ph.D. title, based on the results
presented in her Ph.D. thesis /nteraction of fiber modes with an external absorbing medium in the sensing
elements for the fiber-based evanescent wave mid-IR spectroscopy and also based on my positive
personal experience with the candidate. ‘

| first became acquainted with Svetlana Korsakova during her short short-term scientific mission (STSM)
Propagation of IR broadband radiation through the multimode optical fibers based sensor elements
carried out at the Czech Technical University in Prague (CTU) at the end of the year 2015 in the
framework of the European COST Action MP1401 Advanced fibre laser and coherent source as tools for
society, manufacturing and lifescience. Even though it was a short 2-week STSM, Svetlana was able to
perform a vast amount of experimental tests, which supported her theoretical basis and resulted in a joint
journal paper published in 2016 (E. Romanova, S. Korsakova, M. Komanec, et al., "Multimode
Chalcogenide Fibers for Evanescent Wave Sensing in the Mid-IR," in IEEE JSTQE, vol. 23, no. 2,
pp. 289-295, 20186).

Following our fruitful collaboration, Svetlana visited our optical team at CTU once more for 2 months in
the year 2017 in the framework of the Czech-Russian scientific cooperation. She once again showed her
deep theoretical knowledge and carried out numerous experimental tests to further support the novel
theoretical apparatus of higher-order modes for evanescent-wave sensing. Even though Svetlana spent
only a short period at CTU, she became a valuable part of our optical team and enriched us with her
insight into the guided modes fundamentals not only in multimode high-index fibers for mid-infrared (MIR)
sensing.

Up to now, we have been in touch with Svetlana and also with her supervisor Prof. Elena Romanova, we
apply for joint projects based on the topics of Svetlana’s Ph.D. thesis, aiming to develop our collaboration
in various research fields.

The Ph.D. thesis itself has 177 pages, corresponds to the specialty 01.04.05 — Optics, and presents a
novel theoretical apparatus for higher-order mode-based evanescent-wave sensing of MIR analytes,
which is verified by several experimental campaigns. The derivation of the guided higher-order modes in
high-index glass optical fibers and their interaction with absorbing media is indisputably innovative and
paves the way for extremely high-sensitive sensors, once practical ways of selective higher-order mode
excitation become more available. The transition from the well-known theory for weakly-guided modes to
the full derivation of mode guidance and interaction with absorptive media is for sure invaluable. The
description of not only a straight waveguide (fiber) but also of a bent profile is extremely beneficial, as
bending of optical fibers is a common way of increasing sensor sensitivity, but has not been previously
described for multimode fibers concerning particular higher-order mode sensitivities. Finally, the idea of
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combining supercontinuum generation and evanescent-wave sensing in one single chalcogenide fiber is
brilliant and will deserve further research.

Compared to other Ph.D. theses, the remarkable result of a new theoretical concept is accompanied by
experimental verification, which further supports the presented results and highlights the thesis outcomes.

These results have been published in high-quality peer-reviewed journals, thus are without doubt of
significant scientific merits.

I strongly believe that Svetlana Korsakova has proven the ability to propose, derive and verify novel
scientific concepts and has without any doubt showed outstanding skills necessary for the Ph.D. title.
Therefore, | strongly recommend her for the Ph.D. defense and following the Ph.D. title award.

Yours sincerely,

.....

Dr. Matéj Komanec

Senior researcher

- Csk sne vt Loshniokd v Prgds
Department of Electromagnetic Field g&ggﬁz u;;gé{;i {
Faculty of Electrical Engineering K ikého pole

Czech Technical University in Prague

Tel: +420224 352 278
Email: komanmat@fel.cvut.cz
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PexomennarebHo€e MHCHEMO B MOANEPIKKY 3aIMUTHI KAHIHAATCKON AHCCePTAIMH
Cgetinansl KopcakoBoii

VYBakaemsrii [Ipodeccop B.B. Tyuun,

Oto Gonemas yecTh I MeHs — mopaepxars Ceernany KopcakoBy B KayecTBe KaHIWIATa Ha
HOJyYCHUE CTENCHU KaHIuAaTa HayK, HA OCHOBAaHUH PE3YyNIbTATOB €€ UCCIIEeN0BAHUS, H3JI0KEHHOTO
B KaHOUIATCKOM JHCCEpTaluMH Ha TeMy «BsamMmopeiicTBHe MOI CBETOBOmA C BHEIIHEH
NOIIOMAOMEH CPeIoH B CCHCOPHBIX JJIEMEHTAX I BOJOKOHHOM 3BAHECIIEHTHON CIEKTPOCKOIIHH
cpenrero MK-nmanmasoHa» M MOETO  IIOJOXKUTENBHOTO JIMYHOTO OIBITA, OCHOBAHHOTO HA
B3aUMOJIECHCTBHHU C KaHIUIATOM.

Brepseie s mosnakomuiics co Cpernanoif KopcakoBoit BO BpeMs ee KpaTKOCPOUHOH HAydHOM
craxuposku (STSM) o teme Propagation of IR broadband radiation through the multimode
optical fibers based sensor elements (PacnpocTpaHeHue ImmpokononocHoro MK-um3nydenns B
CEHCOPHBIX 3JIEMEHTaX Ha OCHOBE MHOTOMOJIOBBIX ONTHYECKHX BOJIOKOH), KOTOpas HPOXOIMIA B
Yemcxom Texuudeckom Yuusepcutere B Ilpare B koHme 2015 roma B pamkax EBporeiickoro
corpynuuyecTsa B obmactn Haykn u TexHonormi COST Action MP1401 mo mayunoMy
HanpasieHuto Advanced fibre laser and coherent source as tools for society, manufacturing and
lifescience (CoBpemeHHbI# BOJOKOHHBIA Ja3ep M WCTOYHMK KOTEPEHTHOTO M3IIY4CHHS KAk
MHCTPYMEHTBI JUIsL 00IIeCTBa, MPOU3BOACTBA U HAyKH O XKU3HK). HecMOTps Ha TO, 9TO CTAaXKHPOBKa
AIIach Beero JBe Henenu, CBeTaHa CMOIIA IIPOBECTH OIPOMHOE KOJHYECTBO 3KCIEPHMEHTOB,
KOTOpBIC CTaJId OYEPETHBIM IOATBEPXKICHHEM MaTepHala, H3I0KEHHOTO €if B TEOPETHIECKOH YacTu
paboThl ¥ B pe3yibTare NPHBENH K COBMECTHOH IyONHKAalWK B HaydHOM xypHane B 2016 romy
(E.Romanova, S. Korsakova, M. Komanec, et.al. «Multimode Chalcogenide Fibers for Evanescent
Wave Sensing in the Mid-IR», in IEEE JSTQE, vol. 23, no. 2, pp. 289-295, 2016).

B pesynbrare Hamero ycreuHoro corpyaaudectsa Cpetnana padoTaia ¢ Halleil YHHBEPCHTETCKON
KOMaHJI0# I10 OIITHKE CHOBA, B TEUEHHE ABYX MecAleB, B 2017 rony B pamkax Poccuiicko-Uemickoro
Hay4qHOTo coTpyqHuyecTBa. OHA BHOBb IIPOAEMOHCTPUPOBAJA ITyOOKHE TEOPETHUECKUE MO3HAHHU
1 IIPOBEJIa MHOXKECTBO SKCIEPUMEHTOB TSI NANBHEHINEr0 Pa3BUTUS TEOPETHYECKOTO aapara Moj
BBICIIMX TIOPAAKOB IJI 30HJUPOBAHMS METOJOM O3BAHECLEHTHBIX BOJMH. HecMmoTps Ha To, 4TO
Caeriana nposerna HeGoNbLIOH nepron Bpemenu B Yernckom TexuuueckoM YHEBEpCHTETE B ITpare,
OHa CTajla LCHHOW 4YaCThiO Hamed KOMaHIbl ¥ oborarwja HAac CBOMM ITOHHMAaHMEM CBOMCTB
HanpaBJIAEMBIX MOJ, W HE TOJbKO B MHOIOMOJIOBBIX BOJOKHAX € BBICOKHM IIOKa3aTelieM
IPEIOMIICHHUS], KOTOPBIE HCIIONB3YIOTCS 1T 30HMPOBAHNUS B CpeIHEM HHPPAKPACHOM AHAA30HE.

BruioTs 10 HAacTOAIIEr0 MOMEHTA BPeMEHH, MBI HOANEPKUBAEM CBsI3b co CBETIaHON 1 ee Hay4YHBIM
pykoBomutenem — IIpodeccopom Enenodt PomaHOBOH, MBI momaeM 3asBKH HA COBMECTHBIC

IPOEKTHI 10  TeMe Auccepranuu CBETNaHbl C ETbIO PA3BUTUSL COTPYIHHYECTBA B PA3THUHBIX
cepax HaydHBIX HCCIIEOBAHMI.

Kannunarckas maccepranus coctout u3 177 cTpaHui, COOTBETCTBYeT crenuansuocty 01.04.05 —
Orrtuka ¥ Npe/CTaBIsAeT HHHOBAIMOHHEI TEOPETHYECKHIT anmnapar UTs 30HIUPOBAHHIS AHAIIUTOR B




cpenteM MK-nuanaszone Ha OCHOBE MO BBICIIMX MOPSIKOB, 3HAYHMOCTE KOTOPOTO IOATBEPKACHA
HECKOJIBKAMH  SKCIICPUMEHTAIBHBIMUA MPOEKTaMK. BEINeNeHne HanpapBIseMBIX MOI BBICOKOTO
IOpsaKa B ONTHYCCKUX BOJIOKHAX C BBHICOKUM IIOKA3aTeIeM IPEIOMIIEHHS U UX B3aUMOIEHCTBHE C
TIONIOMAKOIMUMHI CpefaMy, OeCCIOpHO, HHHOBAIMOHHBIA MPOEKT, KOTOPBIN CIIOCOOEH MPOJIOKHUTH
IIyTb K MCIOIB30BAHHUIO BBICOKOUYBCTBUTEIBHBIX CEHCOPOB, KAK TOJHKO MPAKTHYECKHE CIOCOOHI
CEJICKTUBHOTO BO30YXKIEHMSI MOJI BBLICIIETO nopsnaKa craHyT Oonee jJocTymHbMEH. HecoMHEHHO,
OecleHeH Iepexojl OT XOpOIIO W3BECTHOM TCOPUH CIAOOHANMPABISIOIUAX MOJ K HOJTHOMY
CBETOBOIHOMY PEXHMY W DEXKHMY B3aUMOICHCTBHA € MOIIOLIAIOIMME cpenamu. Omnucanve He
TOJILKO IIPAMOTO CBETOBOZA (BOJIOKHA), HO ¥ H30THYTOTO YpEe3BHIYAiHO HOJIE3HO, IIOCKOJIBKY HU3IHO
ONTHYECKUX BOJIOKOH SIBIACTCS OOBIYHBIM CIIOCOOOM yBEIMUYEHHS YyBCTBUTEIBHOCTH CeHcopa, HO
paHee HE OMHUCHIBAJICA JUIA MHOTOMOJOBBIX BOJOKOH, KACAIOILIMXCSl KOHKPETHONW MOMBI 6oliee
BBICOKOI'O TIOPSZIKA YyBCTBUTEIBHOCTH. HakoHel, uuest couetanus reHepanun CYINEPKOHTUHYyMa H
9BAHECICHTHOIO CEHCOPa B OHOM XaJIbKOT€HHHOM BOJIOKHE SIBISCTCS KpaiiHe MepCIeKTHBHON u
3aCIyKHBAET JaJbHENIINUX HCCIeOBAHMIA.

ITo cpaBHEHMIO ¢ APYTUMH KaHIHIATCKAMH AUCCEPTALUAMH, 3aMeYaTesIbHbIe Pe3y/IbTaThl HOBOM
TEOPETHYECKOM  KOHUENIHMHU  COMPOBOXKIAIOTCS OKCNIEPUMEHTANIBHOM  IIPOBEpKOM, KoTOpas
AOIOIHUTEBHO IOATBEPXKAAET MPEACTABICHHBIE PE3yNbTaThl U NOIYEPKHUBACT PE3YIILTATHI
JUccepranuu. Pesynasrarol HcciemoBaHus ObUTH ONYOJUKOBAHBI B peuenzupyeiv[mx XKypHajlax
BBICOKOTO YPOBHS, U, TaKuM 0Opa3oM, 0Ge3 COMHEHHUS, OONamaloT 3HAYNTETHHLIMU HAyYHBIMHU
JIOCTOMHCTBAMHU.

S cunmraro, yto CBetnana KopcaxoBa qokasana criocoGHOCTS IIpe/araTh, BBIBOAUTH U MPOBEPSATH
HOBBIC HAYYHBIE KOHLENIMH M, 0€3 COMHEHHs, MIPOJEMOHCTPHPOBATIA BBIIAIONIAECS HaBBIKH,
HEOOXOMUMBIC JUIS TOTYYCHHUS CTEIICHH KaHHIaTa HayK. Taxum, 06pasoM, si pEKOMEHIYIO paboty k
3aIMTE ¥ JAIbHEHIIEMY IPUCYKICHHIO JUCCEPTAHTY CTENCHN KaHIuaTa HayK. '

C yBaxkeHuem,
Hoxrop Mareit Komanen /moamnuce/

Crapiuit Hay4HBIH COTPYIHUK
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