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1. OnITMKO-€JIEKTPOHHI BJIaCTUBOCTi OZHOBICHO 3aTUCHYTHAX HECYMiPDHO MOJIyJIbOBaHUX KpucTasiB Rb2ZnCl4

2. The optoelectronic properties of uniaxially clamped incommensurate modulated Rb2ZnCl4 crystals

Pedepar:

1. Y po6oTi mocminkeHo TemMnepaTypHi, CliIeKTPaJbHi i 6apr4Hi 3aJ1€5KHOCTI IBOITPOMEHEe3aJI0MJIEHHS Oni Ta
IIOKa3HMKIB 3a710MJIeHH4 ni(0) KpucTaniB Rb2ZnCl4. BctaHOBIEHO 3HAaYHY 6apuyuHy 4yT/IMBIiCTb Oni i ni. [TokazaHo, mo
OJIHOBiCHE CTUCKAaHHS He 3MiHI0€e XapakTepy KpuBux ni(o) i ni(T), a Tineku BenmyuHu dni/do ta dni/dT. Po3paxoBani
OapuyHi 3aJIEXKHOCTI €JIEKTPOHHOI MOJISIpU30BHOCTI Oi, pedpakuii R Ta napamerpis YO ocuunsaropis (00i, Bli) Ta
BUSBJIEHO iX 6apMU4HYy 3MiHY. YCTaHOBJIEHO, 110 OJHOBICHI HAIIPY>KEHHS 3MilllyIOTh [10JI03KeHHS To4oK PI1 1o
TeMIIepaTypHill IKaJli y pi3Hi HalpsMu 3aJ1€XHO Bif, HaNIpsiMy cTUCKaHH. [106yzoBaHO (Ha30oBy TEMIIEPATypHO-
6apuuHy nmiarpaMy kpuctana Rb2ZnCl4. BukopucToByoun 6apuyHi 3a7€KHOCTI ONni, JOCTII>)KeHO CIIeKTPabHi i
TeMIIEpaTypPHi 3aJIe)KHOCTI IT'€300IITUYHMX KOHCTAHT . PO3paxoBaHO 30HHY CTPYKTYpY KpucTasiB Rb2ZnCl4.
BcraHoBJIEHO, 1110 BaJIeHTHA 30HA BOJIOZi€ c1abKolo fucIepcieto y k-rpocTopi, ToAi K 30Ha [IPOBiAHOCTI — 3HAYHOIO
IucIepciero, a 061acTb HaMBUIOI AUCTIEpCii 30H JIOKaJi30BaHa 06113y LEeHTPY 30HU bpisnoeHa (Touka I).
BusHayeHO 3HaYeHHS HAIMEHIIOi IPsIMOi 3260POHEHOI WiNMHU. PO3paxoBaHO aTOMHY 3aCEJIEHICTb CKIal0BUX

KOMIIOHEHT, IOBXHUHY i CTyIIiHb 3aCeI€eHOCTi HAKOPOTIINX aTOMHUX 3B's13KiB B KpucTasi Rb2ZnCl4. Ha ocHOBI



3aJI€;KHOCTEN AiICHOI Ta YBHOI YaCTMHU KOMIUJIEKCHOI [i€JIEKTPUYHOI IIPOHUKHOCTI 3a OIOMOTOI0 IUCIIEPCIMHUX
criBBigHOUmeHb Kpamepca-KpoHira po3paxoBaHo crieKTpajbHi 3a1e>XKHOCTI ni(0) i Ani Ta mpoBeneHo iX IOpPiBHSIHHS 3
eKCIIEpMMEHTAJIbHUMU JaHUMU. BcTaHOBIIEHO, 110 Aucnepcis (0n/oo < 0) Ta xapakTep aHizoTporii (na > nc > nb )

30epiraeTbCsl OHAKOBUMU B 000X BUIIa[IKaX.

2. In the work the temperature, spectral and pressure dependences of birefringence oni of Rb2ZnCl4 crystals have
been studied and the dependence of birefringence from uniaxial pressures has been found. The latter induce a new
isotropic state in the crystal. Using the pressure dependences, the spectral and temperature dependences of the
piezooptical coefficients are investigated. It has been found that they have small dispersion dependence and
significant anomalies at phase transition temperature Tc = 192 K. It has been obtained that the uniaxial stresses
shift the temperature of phase transitions on the temperature scale in different directions depending on the
direction of compression. The temperature-pressure phase diagram of the crystal has been constructed. From
which it has been found that incommensurate phase disappear and paraelectric- ferroelectric phase transition
occurs at the pressure oc o 18,3 00,5 kbar and the temperature T o 28,3 0 0,1 K. The spectral, temperature and pressure
dependences of the refractive indices ni(o) have been studied and it has been shown that the uniaxial compression
does not change the properties of curves ni(o) and ni(T), but change the quantities dni/do and dni/dT. Pressure
dependences of electron polarization ni,, refraction R and parameters of ultraviolet oscillators (00i, Bli) have been
calculated. It has been found that the uniaxial compression increases Ri and oi. It was shown that increasing of ni
because of the uniaxial pressure was mainly due to increasing of refractions (~65%) because of the change of band
gap Eg and the long-wave shift of the ultraviolet absorption band maximum and the density of effective oscillators
(~ 35%) of the Rb2ZnCl4 crystal. The band structure of Rb2ZnCl4 crystals has been calculated using two
approximation of the exchange-correlation potential (generalized gradient approximation (GGA) and local density
(LDA)) in the basis of plane waves. It has been found that energy levels of valence band have weak dispersion in the
k-space, while the energy levels of conduction band have significant dispersion. The highest dispersion of energy
states is localized near the center of the Brillouin zone, at I point. The value of the smallest direct band gap (at T’
point) has been determined. In the conduction band, 4 subbands has been found. The subbands are mainly formed
by s-states of Rubidium and Zinc. These states are localized near the Z point of the Brillouin zone and hybridized
with the p-states of Chlorine. The atomic population of the components, the length and degree of population of
the shortest atomic bonds in the Rb2ZnCl4 crystal have been calculated. It has been shown that the maximum
population of Zn-Cl bond in ZnCl4 tetrahedron is 0.56, which confirms the high covalence of Zn-Cl bonds. On the
basis of the dependences of the real and imaginary parts of the complex dielectric permittivity, using the Kramers-
Kronig dispersion relations, the spectral dependences of the refractive indices ni(o) and birefringence Ani have been
calculated and compared with experimental data. It has been established that the dispertion (dn/do < 0) and the
character of anisotropy (na > nc > nb ) remain the same in both cases.
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