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Pedepar:

1. B nuceprTariii mpencrapyieHa Teopist eJ1eKTPOAMHAMIYHUX SIBUII B TBEPAOTIIBHUX cUCTeMax 3 ¢izacopboBaHMMU
MOJIEKYJISIPHUMU IIOKPUTTSIMY, B SIKi¥l JOCJIII)KEHO MO>KJIMBICTD 30yI)K€HHSI IOBEPXHEBUX €JIEKTPOMArHiTHUX XBUJIb
(TTEX) B TaKMX CMCTEMAX Ta IIPOJEMOHCTPOBAHO MOXKJIMBICTb iCHYBaHHS HOBOro tuly I1EX, sKi € xapakTepHOI0
03HAaKOIO ITPUCYTHOCTI MOJIEKYJISIPHOTO ITOKPUTTS Ha oBepxHi TBepaoro Tina (TT). OcobnusicTio nux [1EX € Te, mo
BOHU MO>XYTb O6yTHU 30yK€EHi 5IK P-, TaK i S- NIOJISIPU30BAaHMUM €JIEKTPOMArHiTHUM I10JIeM B 006J1aCTi 4acToT, Jie
IiesekTpr4yHa QyHKIis alCOPOEHTY Ma€ MO3UTUBHIN 3HaK. [ CUCTEMU C(PEPUYHO i30TPOIHUX MOJIEKYJI, 1O
ancopOoBaHi Ha i30TPONHY [ieJIeKTPUYHY MiAKIaAKY, TOKa3aHa MOKJIMBICTh CIIOHTAHHOTO BUHVKHEHHS
NepioANYHOI [0J1sIpM3allifiHOi CTPYKTYPH B IIOLIKHI IIApy afcopbarTy B pe3ysbTaTi MibKMOJIEKYJISIPHUX B3aeMOIiN
Ta OLIIHEHO NapaMeTpu TaKoi CTPYKTypu. JlociimkeHo crnekTp gucnepcii [TEX nyis Bunagkis agcop6uii mapy
MOJIEKYJI Ha i30TPOIHY [TIOBEPXHIO IOHHOI'O JieJIEKTPUKA YU HAIliBIIPOBiTHNUKA. BUSABIIEHO, 1110 Y BUIIAIKY

PE30HAHCHOI B3aeMOJ il MOJIEKYJISIPHUX KOJIUBAaHb 3 I10JIeM [TIOBEPXHEBOTO 30y >KEHHS aJJCOPOEHTY y CIIEKTPi



nucnepcii [TEX MoX1iBe BUHMKHEHHS 1iJIMH, BEJIMYMHA SKMX BU3HAYAEThCS XapaKTEPOM Ta apameTpamu
IIOKPUTTSL.Y BUIAIKy ancopoOLii 6araToaTOMHUX MOJIEKYJI Ha TOBEPXHIO JieJIeKTPUKa BUSBIEHO eeKT
KOHILIEHTPALITHOTO "MOM'SIKIIEHHS" p- MOJIsIpr30BaHoi [IEX K pe3ysbTaT MDKMOJIEKY/ISIPHOI B3aeMOJIii B 1api, o €
HEOOXiJIHOI0 YMOBOIO BUHUKHEHHSI HEOJHOPIAHOTO CTaHy B MOJIIPU3aLiiiHill cucteMi agcopbarty. s
MOJIEKYJISIPHOT'O LIapy, 3 NEPIOAUYHUM PO3IOLIIOM MOJISIPM3allii B IJIOLMHI Mapy, AOCIIIKEHO BILJIUB BEJINYUHU
nepiony posmnoginy Ha GopmMyBaHHS criekTpy guctepcii ITEX. I[IpogeMoHCTpOBaHO MOXJIUBICTD YIIPaBJiHHS
nucnepciiinumu BiaactubocTsiMu [1EX, mo 30yIKyI0TbCSI B MOJIEKYJISIPHOMY L1api, pO3CTalllOBAaHOMY Ha [TOBEPXHi
HEJIiHIITHOTO CepefoBUILa, SIKE B CX€Mi YOTMPbOX-XBUJILOBOTO 3MilllyBaHHS Ji€ K (pa30BoOOEPTaIOUe A3EPKaO AJIs
1107151 30y IKyI040i XBUJI. BUsIB/IEHO IIiNIMHY B CIIEKTPi MOryiMHaHHS p- noJispusoBaHoi [1EX npu ancop6ouii
MOJIEKYJISIPHOTO 1IApPy Ha MTOBEPXHIO HAIiBIIPOBIIHMKA, 10 3yMOBJIEHA MOJIEKYJISIPHMM LIaPOM i MOXKe

PO3IJISLAATUCS SIK aHAJIOT LIJIMHU B CIIEKTPi norsimHaHHA B photonic band gap cucremax.

2. The thesis presents a theory of electromagnetic phenomena in solid-state systems with adsorbed molecular
coverings in which the possibility of generation of surface electromagnetic waves (SEWs) was investigated and
demonstrated the possibility of existence of new kinds of SEWs. These waves bear characteristic signs of a
molecular covering on the surface of a solid. A distinguishing characteristic of these SEWs is the possibility of their
generation by means of both (p- and s-) polarizations of an electromagnetic field in the area of frequencies where
the dielectric function of an adsorbent is negative. For cases of adsorption of a molecular layer at the isotropic
dielectric or semiconductor surface the spectrum of SEWs was investigated. It was found that for the case of a
resonant interaction of molecular oscillations with the field of a surface excitation of the adsorbent there is a
possibility of appearance of a gap. Gap magnitude is determined by nature and parameters of the covering.The
effect of concentration "softening" of the p- polarized wave was discovered for the case of adsorption of
polyatomic molecules at the dielectric surface as a result of intermolecular interactions. The effect is a necessary
condition for formation of an inhomogeneous state in the polarized system of an adsorbate. For the system of
spherically-isotropic molecules adsorbed on the isotropic dielectric substrate it was demonstrated the possibility
of spontaneous formation of the periodically polarized structure in an adsorbed layer as a result of intermolecular
interactions. The parameters of such a structure were estimated. For a molecular layer with a periodical
distribution of polarization the influence of the period of distribution on formation of dispersion spectrum of SEWs
was investigated. A possibility of management of the dispersion behavior of SEWs was demonstrated for the
molecular layer on the surface of nonlinear medium which acts as a phase conjugator for the probe beam in the
four-mixing scheme. It was found agap in absorption spectrum of the p- polarized SEW when a molecular layer is
adsorbed on the semiconductor surface. The gap is caused by the molecular layer and is an analogue to that in the
absorption spectrum of photonic band gap systems.
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