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Abstract

Raman effect (RE) - one of the most significant physical discoveries of the 20th century - was
first observed on February 21, 1928 by Soviet scientists G.S. Landsberg and
L.I. Mandelstam in Moscow, and by Raman with Krishnan in Calcutta on February 28, 1928. This
discovery proved to be a very effective method of research in physics, chemistry, biology, materials
science and other sciences. RE has made a huge contribution to the study of the structure of molecules,
intermolecular interactions, and others. With the advent of high-power laser light sources, new
phenomena in the RE, in particular non-linear effects, have been discovered that make it possible to
significantly strengthen the very informative but, unfortunately, quite weak signal for spontaneous
raman scattering.

One of the modern and unique modifications of raman scattering, which allows combining
surface-enhanced raman scattering (SERS) with coherent anti-Stokes scattering (CARS) of light,
known as SECARS, is devoted to the scientific part of this presentation. The experimental results
presented in this talk demonstrate for the first time the possibility of recording SECARS signals from
marker molecules of thionitrobenzoic acid, TNB, and mercaptophenylboronic acid, MPBA attached
to gold nanoparticles deposited on the surface of new SERS-active metamaterials based on the
nanostructured facet surface of the dielectric CeO: film, deposited on the Al sublayer.

90 1eT KOMOMHAITMOHHOMY PACCESTHHIO: MOBEPXHOCTHO-YCHJIeHHbIH MUKPO-KAPC
OPraHu4YecKuX MOJIeKY.JI
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AHHOTALUA

KombOunammonnoe paccessuue (KP) cBera (pamaH-ad¢dekT) — OJHO M3 CaMbIX 3HAYMMBIX
¢usnueckux oTkpbiTUd XX Beka — BHepBble OblI0 HabmoaeHo 21 ¢espans 1928r coBerckumu
yuenbiMu ['.C. Jlannc6eprom u JL.M. Mangensmramom B MockBe n Pamanom ¢ KpumnanoMm B
KanpkytTe 28 penpans 1928 rona. 3To OTKphITHE 0Ka3a10Ch HEOOBIYAHO A(P(HEKTUBHBIM METOJJOM
UCCIIeIOBaHUM B (U3MKe, XUMHUU, OMOJIOTUH, MaTepuanoBeieHuu U Jip. Haykax. KP cBera BHecno
OTPOMHBIM BKJIaJ B U3y4YEHHE CTPOEHHE MOJIEKYJ, MEKMOJIEKYJISIPHBIX B3auMojaencTBuid, u np. C
MOSIBIIEHUEM JIa3epHBIX HCTOYHHUKOB CBETa OOJIBIION MOIIHOCTH ObUIH OOHAPYKEHBI HOBBIE SIBJICHUS
B KP, B wyactHocTM HenuHelHble 3(Q(EKThl, MO3BOJSIONIME 3HAYUTEIBHO YCUIUTh BEChMa
MH(POPMATHUBHBIN, HO, K COKAJIIEHUIO, JOCTATOYHO CIa0blii CUTHA CIIOHTAaHHOT'O KOMOWHAIIMOHHOTO
paccesHusl.

OnHoil u3 Hambosiee COBpPEMEHHBIX M YHUKaJIbHbIX Moaudukammii KP, mnossossromeit
KOMOMHHpOBaTh oBepxHOcTHO-ycuiieHHoe KP, n3zBectHoe kak I'KP (rurantckoe koMmOMHAaLIMOHHOE
paccesiue), ¢ kKorepeHTHbIM aHTHCTOKCOBO paccessHueM ceta (KAPC), u3zBectHoe kak SECARS
('KAPC), nocpsiieHa HaydHas 4acTh JTAHHOW Mpe3eHTalUU. DKCIEPUMEHTAlIbHbIE PE3YJIbTaThl,
IIPE/ICTABICHHBIE B JAHHOW IPE3EHTALMU, BIEPBBIE JTEMOHCTPUPYIOT BO3MOKHOCTH PETUCTPALNN
SECARS curnaioB oOT MOJEKyJI-MapKepoB THOHMTPOOeH30iHOW kuciaotel, TNB, wu
MepkanTopeHnn00poHoBol  kucaoTel, MPBA, mnpuKpemieHHbIX K 30J0ThIM HaHOYACTHUIIAM,
OCAKJECHHBIM Ha MOBEPXHOCTh HOBbIX ['KP-akTMBHBIX MeTamaTepHaloB Ha  OCHOBE
HAaHOCTPYKTYPHPOBAHHOM (haceTOYHOM MOBEPXHOCTH AUAIEKTpuuecKoi miueHkun CeO2, HABUICHHOM
Ha Al mozcoe.



