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Pedepar:

1. PoboTa nmpucBsu€eHa CUCTEMAaTUYHOMY €KCIIEPUMEHTAJIBHOMY i TEOPETUYHOMY IOCIiI)KEHHIO €JIEKTPOHHUX,
(POHOHHUX, ONTUYHHUX Ta €JIEKTPUYHUX BIACTUBOCTEN KpUCTaliB rpynu A4BX6.MoHnokpucrtanu TI4HgI6 ta TI14CdI6
BHPOILYBaJIUCh 3 BUKOPUCTAHHSIM BepTHKaJbHOro Metony bpimkmena. [I71s uporo nonepenHbo 6iHapHi criosyku TII
i Hgl2, 6panu B cniBBiIHOEHHSIX, BiINOBIAHMX GOPMYJIi XiMiYHOI CITOJIyKHU Ta 3aBaHTaXXyBaJju B [IOABIIIHY KBapLJOBY
aMIIyJly 3 BiTITHYTUM y pOpMi KOHyca THOM. Ha 0CHOBI NOPOIIKOBOI X~ MPOMEHEBOI AU(PaKLii BCTAHOBJIEHO
OCHOBHI CTPYKTYPHI IapaMeTpH €JIEMEHTapPHOI KOMIPKHU JOCIiIKyBaHUX CIIONYK. Ofiep>kaHi CTPYKTypHi apameTpu,
B I10JJAJIbIIOMY, BUKOPUCTOBYIOTbCS JIJIsl TEOPETUYHUX PO3PaXyHKIB.IIpUBOASATLCS pe3yabTaTy M€PUIONIPUHLIUITHUX
PO3PaxyHKiB €JIeKTPOHHOTO-€HEPTeTUYHOTO CIIEKTPY, POHOHHOTO-€HEPTreTUYHOTO CIIEKTPY Ta ONTUYHUX
napametpiB kpucrainis TI4CdI6 Ta TI4HgI6. Ha ocHOBI TeOpeTUYHNX PO3paxyHKiB BUBHAYEHO €(PEKTUBHI Macu

€JIEKTPOHA i IipKy, BUSIBJIEHO JIOKaJi3allifo HallMeHNIOi 3a60POHEHOI IiJIMHY, 3'ICOBAaHO TeHe3UC 30HU IPOBiTHOCTI



Ta BaJIEHTHOI 30HY, iIeHTU(IKOBaHO NPUPOLY NPSIMO 30HHOTO nepexony.llpencrasieHi pe3yabTaTu TEOPETUYHUX
PO3paxyHKiB (POHOHHUX CIIEKTPiB KpUCTasiB rpynu A4BX6. 3a KiMHATHOI TeMIIepaTypy KPUCTAJIU OMUCYIOTbCS
LIEHTPOCHMETPUYHOIO TETPAroHaIbHOIO IIPOCTOPOBOIO Ipymolo cuMeTpii P4/mnc. Ha 0CHOBI TEOPETHUKO-TPYIIOBOTO
aHasli3y 3AifiCHEHA CUMETpilHa Kiacudikalis GOHOHHUAX MOJ,. 30KpeMa BCTAHOBJIEHO PO3MOi KOJIMBAHb
IOCJIiZIDKYBAaHOTO MOHOKPHUCTAJIa 3a KJIacaMU CUMETPii, a TAKOXK BU3HAYEHO MTPaBUJIa BilOOPY 117151 KOJIMBAHb
iHppayepBOHUX CIEKTPIB Ta CIIEKTPiB KOMOIHAIIIMHOTO po3citoBaHH:A. [/l TiATBEpIKEHHS] TEOPETUYHUX
PO3PaxyHKiB [10JAIOTbCS PE3YJIbTAaTA EKCIIEPMMEHTAIBHUX IOCIiI)KEHb CIIEKTPIB KOMOIHALIIIHOTO PO3CilOBaHHS Ta
iH(ppauepBOHUX cNIeKTPiB norauHaHHs KpucTaitis TI4CdI6 ta TI4HgI6. Ha ocHOBI TEOPETUKO-TPYIIOBOTO aHAJi3y
3po6JyieHO cUMeTPiliHy kiacudikanio GOHOHHUX MO, 30KpemMa BCTAHOBJIEHO PO3IIO/ij KOJIUBAHb JIOCIIiIKyBaHOTO
MOHOKpHCTasa 3a KjlacaMM CUMEeTPpii, a TaKoXX BU3HAYE€HO IIpaBuJia Biibopy KoIMBaHb 1J1s1 iHPpauepBOHUX CIIEKTPIB
Ta CIEKTPiB KOMOIHALITHOTO pO3CiloBaHHS. 3a ClIeKTpaMy KOMOIHALITHOrO pO3Cil0BaHHS ileHTU(IKOBAaHO
I0JIOKEHHSI CMYT Ta 3pO06JIEHO NPUMYIIEHHS PO iX MOXOIKEeHHS. Pe3ysbTaT TeMIepaTypHOi IOBEiHKY CIIEKTPiB
doromominecuenuii kpucrtaniB T14CdI6 Ta TI4HgI6. locimpkeHHs ClIeKTPiB CBiYeHHS IIPOBEEHO B
TeMIlepaTypHoMy nianasoHi 4.5-300 K ta cnekrpanbHOMY Aiana3oHi 350-650 HM. BusiBieHO 1Bi OCHOBHI CMyTH
cBiueHHS ~ 551 HM Ta ~ 448 HM (s kpuctany TI4HgI6), ki BinnoBinaoTh CBiY€HHSIM JOMIIKOBUX LeHTpiB HEI2 Ta
TII BignoBigHo. [IpuryckaeTbes, 0 HU3bKOTEMIIEPATypHa CMyra CBiUeHHS ~ 523 HM Bif[IOBifjae peKoMObiHalil
eKCUTOHHOI cMyru. [IposiB pi3kux cMmyr B fianaszoHi 350-410 HM BigHOCSTBHCS 40 (POHOHHUX [1IOBTOPEHB. Ha OCHOBI
nocaigxeHs crekTpi OJI nys kpucrtany T14CdI6 3a Hu3bkux Temnepatyp (77 K) 6ys10 BUSBIEHO TPU OCHOBHI CMyTH
379.3, 415.4 Ta 457.4 M. [Ipupoja npukpaitoBux cmyr (415.4 i 457.4 HM) xapaKTepU3y€eTbCs OJHAKOBUMU
IIOJIOKEHHSIM CMYT B CIIeKTpax 30ypKkeHHs. [Ipupojia BCix CMYT y ClieKTpax 30y IKeHHSs MOXHa ITOSICHUTH,
BHMKOPHMCTOBYIOUYM YaCTHHY IIiJIbHOCTI CTaHIB Talilo, KaJIMilo Ta iHfj10. BusiBneno, mo cmyru (3.71, 4.94 eB) cnekrpis
30yIPKEHHSI MOXKYTb (POPMYBATHUCh S — p nepexogamu B T1 komrnoHeHTi. [Ipunyckaerscs, mo cmyra 2.96 eB BUHMKae
3a paxyHOK CBiueHHs B 3'efHaHHi CdI6, BoHa Moxe BinnosigaTu s — p nepexomam. Otxe, cmyra ®JI 457.4 um Ta 4154

HM BUKJIMKaHa BHYTpillHiMU nepexonamu 6s — 7p B Tl ta B 3’egHanHi CdI6.

2. The work is devoted to the systematic experimental and first principles investigation of electronic, phonon,
opticaland electrical properties of A4BX6 group crystals.The synthesis of the investigated compound is performed
by the vertical Bridgmantechnique. The high-frequency binary compounds TII and HgI2 are used as the input
agents. The initial components were taken according to equi-molar ratios. Preliminary purification of the salts was
performed using reiterated recrystallisation from the melt in quartz ampoules, and a vacuum sublimation.The
structure data, atomic coordinates and interatomic distances calculation are based on experimental X-ray
diffraction data.The energy band structure of T14CdI6 and TI4HgI6 is calculated from the first principles within the
generalized gradient approximation (GGA). The band structure and density of states were calculated using a
pseudopotential method in the framework of density functional theory. The effective mass of an electron and a
hole have been determined using the first-principle calculations of band energy structure. The experimental and
theoretical results are in good agreement.Structure data and atomic coordinates have been obtained by Rietveld
method. The compounds of TI4HgI6 and T14CdI6 are isomorphs with each other and crystallize in a tetragonal
lattice with the space group of P4/mnc. Present the results of theoretical calculations of phonon spectra of A4BX6
group crystals. Based on group theory analysis the symmetry classification of phonon modes carried out. Moreover
the distribution of vibrations for symmetry classes of single crystals and the selection rules for vibrations in the IR-
and Raman spectra are obtained.The results of the infrared and Raman spectra of TI4HgI6 and T14CdI6 crystals are
present. On the basis of a factor group analysis and phonon frequencies calculated for TI4HgI6 and TI4CdI6, the
relations between the vibrational spectra and the crystal structures have been determined. Moreover, the
distribution of vibrations for symmetry classes of single crystals and the selection rules for vibrations in the
infrared absorption and Raman spectra are obtained. Phonon modes frequencies and their origin determination
are based on Raman scattering data.
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