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PE®EPAT JJUIIJIOMHOM PABOTBI

HumioMHas pabora 3aHumaer 49 crpaHul], coaepkutr 15 pucyHkos, 1
Tabnuily u 2 npuioxenud. Mcrnonbs3oBano 43 nurepaTypHbIX HCTOYHUKA.

KiiroueBbie cj10Ba: CaMOHABEICHHBIM BpallaTENIbHbIA MOMEHT, aHWU30TPOIIHNS,
MeTamMartepua, NEPpUuoANYECcKas CTPYKTypa, CIIEKTP UCITY CKaHUS.

B pabote paccmarpuBaeTcsi BIUSHUE AHU3O0TPOIHOTO OKPYXKEHUS Ha
BHECEHHBIM M3BHE MPOOHBIA DJIEKTPUYECKUM JUIONb. AHU30TpOMHAs cpena
NOJIAPU3YETCA B MOJI€ MPOOHOTO JIUIIOJS, U AJIEKTPUUYECKOE IMOJI€ TOJISIPU30BAHHON
cpeabl NIPUBOAUT K BOBHUKHOBEHHUIO BPAIlaTEIbHOTO MOMEHTA, JEHCTBYIOLIErO Ha
qunosib. Ecam B kadecTBe NpOOHOrO AMMONS BBICTYHAeT MOJIEKYJa, TO, Kak
MOKa3bIBAETCS B pabOTe, BIUSHUE aHU30TPOITHOM Cpelibl MPUBOAUT K MEPECTPOiiKe
BpallaTEIbHBIX IOAYPOBHEM MOJIEKYJIBI, a CJEJOBATENbHO, IPOUCXOJIUT
U3MEHEHHE CIEeKTpa MHCIIyCKaHUs MOJIEKYJIbl, OOYCJIOBJIEHHOE aHU30TPOIHOU
matputiei. JlaHHbii 3(PEeKT CyIIeCTBEHEH TOJBKO B CHJIBHO aHU30TPOMHBIX
CTPYKTYpax, IO3TOMY HapsiAy C MpeABapUTEIbHON OLEHKOW BEIMYUHbI 3P QeKTa B
paboTe TPOBOAUTCA MW Ppacu€T g Cciaydas HCKYCCTBEHHOW CTPYKTYpBI
(MetamaTepuana), ooOiajgarolmed  CcwibHOW  aHuzorpornmei. Ilpm  sTtom
NOCJIeIOBAaTENbHBIM ~ O00pa3oM  YYMTHIBAIOTCS  3(P@PEeKThl  YaCTOTHOM U
IIPOCTPAHCTBEHHOW JMCIEPCUHM, A TAKXKE HAJM4YUEe IOTEph B METaMaTepuale.
[lonydeHHbIE pPE3yabTAaThl MOTYT MPEICTABIATH HHTEPEC I CIEKTPOCKONUU
MEXKMOJIEKYJAPHBIX ~ B3aUMOJCUCTBUM W JuIsi  (UBUKH  HEJIUHEHHBIX
MeTaMaTepHUaoB.

[lo pe3ynbraram, MOJIYYEHHBIM B XOJ€ BBINOJHEHUS TUIJIOMHOW padoTHI,
onybOnukoBaHa ctathsi B Physical Review A; BTopas craThsi TOTOBUTCS K
My OJIMKALIUH.



PE®EPAT JBIIIJIOMHAM ITPAIIBI

HpinnomHas npana 3aiimae 49 crapoHak, yTtpeimiiBae 15 mamonkay, |1
Tabumiiy 1 2 nagatki. BeikapsicTana 43 mgiTapaTypHbIs KPbIHILIBL.

KiouaBbisi ¢JI0BBI: camMaHaBeJ3€Hbl BsSpyadbHbBl MOMAHT, aHi3aTparis,
MeTaMaTAIPbIs, IEPBISIABIYHAS CTPYKTYpPA, CIIEKTP BBIIPAMSHEHHS.

Y mpanpl pasmisgaciia YIibly aHi3aTporHara acsapojja3s Ha VHECEHbI
3BOHKY MPOOHBI 3JIEKTPBIUHBI JIbINOJb. AHI3aTPONHAE ACSIPOAA3E MalAphI3yera y
noyii mpoOHara JbIMOJsA, 1 JJEKTpbIYHAE TM0Jie Najspbl3aBaHara acsapoaass
OPBIBO/3IIb J1a Y3HIKHEHHS BApYalbHara MOMAaHTY, Kl JA3€HHIYae Ha JbIIOJIb.
Kani npoOGHBIM JpInoNeM 3'ayisenia MajieKkyJsia, To, K naka3aHa ¥ npaibl, YIIbly
aHizaTpamnii acspoija3s Bsa3e Ja nepaOyAoBbl BSpUYaJbHBIX MATy3pOYHAY
MajeKyybl, 1, aJnaBeqHa, aJ0bIBaclla 3MSIHEHHE CIEKTpa BbIIPAMSIHEHHS
MaJieKyJibl, a0yMoyiieHae aHi3arponHaid Mmatpseiail. JlamzeHnsl 3pQeKT iCTOTHBI
TOJIbKI ¥ MOIIHA aHI3aTPOINHBIX CTPYKTYypax, TaMy akpamsi NarspdAHsi alpHKI
BeNIUbIHI 3¢eKkTa ¥ mpanbl OpaBoA3illa 1 pasziiK sl BBINAAKY IITy4YHaAH
CTPYKTYpbl (MeTamMaTiIphisia), sikas Bajiofae MOIHAKM aHizaTpamisid. [Ipel raThiM
nacisiioyHa yiaiuBaroia 3(eKTbl YaCTOTHAM 1 MpacTopaBail apicepcii, a Takcama
HasyHacUp CTpaT y MeTaMardpbisie. ATpPbIMAHbIS BBIHIKI MOTYLb YSYJslb
HiKaBacUpb JJI CIEKTpacKamil MDKMaNEKYJSIPHBIX y3aeMaJ3esHHAY 1 I (i3iki
HEJIIHEWHBIX METaMaTiphIsay.

[la BbIHIKaX, aTpbIMaHbIX Y 4Yac BbIKAHAHHS [bIIUIOMHAN Mpalpbl,
anyOmikaBaHbel apThikynl y Physical Review A; npyri apTeikyn peIXTyera Ja
myOJTiKalbll.



GRADUATE WORK ABSTRACT

The graduate work occupies 49 pages, it contains 15 figures, 1 table and 2
appendices. 43 books and articles are cited.

Key words: self-induced torque, anisotropy, metamaterial, periodic
structure, emission spectrum.

In the present work, the influence of anisotropic medium on the dipole
emitter is investigated. The self-induced torque acting on the dipole appears due to
the electric field of the polarized anisotropic medium. The effect of the self-
induced torque is calculated by the two ways: by means of the simplified approach
based on the effective medium approximation and by means of the rigorous
approach based on the discrete dipole model. The effects of frequency and spatial
dispersion and the effect of losses in the structure are taken into account. It is
shown that if a probe dipole is a molecule, the influence of anisotropic medium
leads to the restructuring of the molecule rotational energy sublevels. That is why
the molecule emission spectrum also changes. This effect is essential only in the
case of strongly anisotropic structure. The obtained results may be of interest for
spectroscopy of intermolecular interactions and for physics of nonlinear
metamaterials.

The results obtained while fulfillment of the graduate work are published in
the article in Physical Review A; the second article is being prepared for the
publication.



