3aKJaoYeHue

JI1s1 CTEKIJIAHHBIX [UIACTHH OLIEHKY MOKA3aTels MOMIOMIEHUSI MOKHO HNPOBOJIHUTh
[0 YIPOIIEHHOMY BbIpaxeHuto (7). i TOJICTBIX IJIACTUH MPOILE HMCIOIb30BaTh
yrubl agaeHust TE moaspu30BaHHOrO CBETA, HE MPEBBIIIAOIINE 10°. Y noBnerBopu-
TEJIbHOE COBNAJECHUE U3MEPEHHBIX U PACCUUTAHHBIX COOTBETCTBYIOUIMX MPOMYyCKa-
TEJIbHBIX U OTPaKATEIbHBIX CIIOCOOHOCTEN YKa3bIBAET HA JOCTATOYHYIO TOYHOCTh M
HAJIC)KHOCTh AHAIMTUYECKOW OLEHKHA ONTHYECKUX XapPAKTEPUCTHK TOHKUX IUICHOK
FTO Meto0M crieKTpohOTOMETPHUH.
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NONLINEAR OPTICAL RESPONSE OF RESONANTLY COUPLED
SILVER NANOPARTICLE-ORGANIC DYE COMPLEXES

Abstract

Influence of metal nanoparticles on linear and nonlinear optical properties of
molecules has been widely investigated. Here we report investigation of nonlinear
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optical response of resonantly coupled silver nanoparticles and dye molecule sys-
tem. We applied transient differential absorption spectroscopy to identify absorb-
ance changes in the localized surface plasmon resonance (LSPR) band region of sil-
ver nanoparticles created by excitation of dye molecules. Decomposition of the tran-
sient absorption spectra into decay associated spectral components revealed that the
changes are caused by the shift to the long wavelength side and enhancement of the
LSPR band. We attribute these changes to the exciton-plasmon coupling and, ex+
plain it as caused by changes of the refraction index of the layer of dye molecules
surrounding the nanoparticle as well as back transfer of the oscillator strength bor-
rowed from nanoparticle by dye molecules under their excitation.

E.B. Teaem

YBO «benopycckuii rocyapcTBEHHbII YHUBEPCUTET HUHPOPMATUKU
Y PaUOAIICKTPOHUKW», MUHCK, berapych

O®OPMHUPOBAHUE HACCUBUPYIOLHIUX CJIOEB
JIJII MUKPODJIEKTPOHHBIX YCTPOMCTB HA GaAs PEAKTUBHBIM
NOHHO-AYYEBBIM'PACIIBIVIEHUEM

BBenenue

3agaya TOJYyYEHUS BBICOKOKAUYECTBEHHBIX MHUAJIEKTPUYECKUX CIIOEB SIBIISIETCS
OJHOM W3 TJIABHBIX B TEXHOJIOTH MUKPOIJIEKTPOHHBIX YCTPOWCTB HA CIIOKHBIX I10-
aynpoBoaHUKaX A3Bs U retepocTpykTyp Ha uXx ocHOBe. COOCTBEHHBIE OKCHUJIBI ATUX
MOJIYITPOBOTHUKOB TEPMHUYCSCKH HECTAOMIBHBI M 00JIaal0T HEYAOBIETBOPUTEILHBI-
MU JTURJIEKTpUYECKUMHM cBoMicTBaMu [1]. B cBs3u ¢ 3TuM Haubosee mpuemMaeMbIM
aBisgeTCsl GOPMHUPOBAHIE AUAIICKTPUUECKUX TOKPBHITUM 0€3 UCTIOIb30BAHUS MaTePH-
ana TOJUI0XKKU. /TepMideckoe UCIapeHue TMO3BOJISIET OCaXKIATh JUAJICKTPUKU O€3
reHepanuu Ae)eKTOB B MOJYIMPOBOJHUKE. B TO ke BpemMsi MO)KHO OTMETUTH HEBBI-
COKYIO SHEPIFHMIO YacCTHIl IPU MOHHO-TyueBoM pactnbuieHuu (UJIP), uto genaer stot
METOJ TpUemMiIeMbIM 71l (POPMUPOBAHUS TIJICHOK AUAIEKTPUKOB Ha GaAs [2]. D10
OOBSICHSICTCS IPEUMYIIIECTBAMU MOHHO-JTYUEBBIX CUCTEM: TPOCTPAHCTBEHHOE pa3/ie-
JeHueN001acTel reHepaluy 1ia3Mbl U 00JIaCTU HEMOCPEICTBEHHON KOHJIEHCALUU
Marepuasa, 0ojee BbICOKasi YUCTOTA IUICHOK M3-3a CHY)KEHUS JIaBJICHUS pabovuXx ra-
30B, BBICOKas aAre3usi MOKPBITUM K MOMJIOKKAM, MUHUMAJIbHOE BO3JCHCTBUE BTO-
PUYHBIX 3JIEKTPOHOB Ha MOJJIOXKKY, a, CJIEIOBATEIIBHO, YMEHBIICHUE CTEIICHU Pa/iu-
AllMOHHBIX OBPEKICHUN U HArPEBA.

[TaccuBupytomme Caou Ciyxat JJisl 3alUThl TOBEPXHOCTH AKTUBHBIX CTPYKTYP
OT BO3JCHUCTBHSI OKpyXaromieh cpeapl. OHU HOJHKHBI UMETh BBICOKYIO aJIl€3UI0 K
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