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Po6ora mpucssiueHa OOCHIIKEHHIO BILIMBY Mopudikalii HeopraHiuHMX aHiOHIB Ta i30MOPQHOro 3amilleHHs ajKiJaMOHieBUX
KaTioOHiB Ha CTPYKTYpy, (a30Bi epexoan, ONTUKO-(Pi3uyHi i MarHiTHI BJIAaCTUBOCTI KpUCTaJIiYHMX (epoiKiB, sIKi MiCTSTh y CBOIl
CTPYKTYpi KOMIIJIEKCH iOHIB nepexigHux meTasiB. Ha 0OCHOBI pEHTT€HOCTPYKTYPHUX NOCIIIKEHDb MiATBEPAKEHO XiMiYHMI CKiaf,
moHokpuctanis [(CH3)3NH]MnC13x2H20 (TrMAMnNCI) i yrouyHeHi mapameTpu ixHbOI KPUCTaIiYHOI TIpaTKu. BumiproBaHHS
TEeMIIEpAaTypHOi Ta IIOJIbOBOI 3aJIeKHOCTI MAarHiTHMX napameTpiB mnokazany, mo TrMAMnCl e opHOBUMiIpHUM
aHTU(dEepOMarHeTUKOM 3 IIPUXOBAaHUM HAxXWUJIOM CIIiHiB B3I0BX oci b. Ha OCHOBi JOC/iIKeHHS TeMIepaTypHOI 3aJle>KHOCTI
CIIOHTAQHHOI MoJisipy3allii BCTAaHOBJIEHO iCHyBaHHSI HEBJIACHOI CerHeToesleKTpuuHoi (asu B kpucrtani [N(C2H5)4]2CoCl2Br2
(TEACCB-2) Hwkue Temneparypu T2=227,7 K. HasBHicTb aHOMariii MarHiTHOI cnpuiHSTAUBOCTI npu T2 miATBEpIKye SK
¢epomarHiTHi B3aemozii B OKOJIi 1li€i TOUKY, TaK i CIOHTAHHUIN MAarHiTOEJeKTPUYHUM edeKT. 3aIIpOIIOHOBAaHO MOJEIb EMHICHOTO
JIaTYMKa MarHiTHOTO IOJI Ha OCHOBi Kpucrtana [N(C2H5)4]2CoClBr3, skuil Bosogie MarHiromienekTpudHuMm edexrom. Metomom
aTOMHO-CWJIOBOi Mikpockomii mpojgemoHcTpoBaHo, mo kpuctanu [(CH3)2CHNH3]4Cd3Cl10 (IPACC) xapakTepH3yTbCs
cerreroesnacroenektpudHoio (CEE) momeHHOI0 CTpyKTypolo. BusiBneHo cnenudiuHe TtpaBneHHs 3paska IPACC 3 pisHOIO
mBugkicTio ansa cycigaix CEE nomeHiB, 3yMOBJI€EHE BOJIOTOIO, sSIKa KOHZEHCYEThCSl 3 arMocdepu Ha IOBEPXHi KpucTaia.
BcranossneHo, mo mMopdosoris nosepxHi kpucraiis IPACC, ski 36epiraloTbCsi MPOTSAroM TPUBAJIOrO Yacy Ha BiIKDUTOMY IOBITPi,
3a3Hae 3HAUYHMX 3MiH MOPIBHSAHO 3i CBIKOCKOJIOTMMM 3pa3KamMHu. 30KpPeMa, Ha IMEpIIOMYy eTali CIOCTEpiraeTbcsl picT
HAHOKPUCTAJIIB, SIKi IIEPETBOPIOIOTLCSA Y MIKPOKPUCTAIM HAa HACTYIIHUX CTafisIX CTapiHHA 3pasKa. |HIMI TUII €JIEMEHTIB, SIKi
POCTYTb Ha NOBEPXHi MOHOKPUCTajla — L€ HaHO- abo MiKpocTep>kHi. Ha OCHOBI JOCIIZKE€HHS KOJMBHUX CIIEKTPIB KpPHUCTaJsa
IPACCC 3p06s1eHO BUCHOBOK, 1IJ0 I0r0 CTPYKTypa 6113bKa 40 CTPYKTypH BuxigHOro kpuctana IPACC. B 060X Bunaskax aHiOHHUN
KOMIUIEKC Ma€ OJHAKOBY CHMMETPIIO i CKJIQJa€ThCsl 3 TPbOX METAJI-TAJIOTEHHUX OKTAaeApiB 3 Pi3HOI0 OpieHTali€lo iXHIX ocen
BiIHOCHO T0JIOBHUX KpucTanorpadiyaux Hanpsimis. lon Cu2+ y kpucrani IPACCC cratuctudHo 3aMimye ioH Cd2+. AHani3 yacToT
Ta iHTEHCUBHOCTI KOJIMBHUX MOJ] IIPY Pi3HUX TemIlepaTypax NiATBepAUB HasBHICTb (pasoBux nepexonis B IPACCC npu T1 = 358 K,
T2 =293 Ki T3 = 253 K. [IpoBefieHui1 aHajIi3 MOJIEKYJIIPHUX CIIEKTPIB SIK BUXigHUX KpucTaiiB IPACC, Tak i KpuCTaIiB, JeroBaHux
Mif[lj0, 03BOJIUB OJHO3HAYHO ineHTU(IKyBaTHM peanbHi (POHOHM, MEPEBAXKHO 3aMydeHi y (OpPMYyBaHHS Kpaw MOIJIMHAHHAL
[IpoBeneHi cneKTpasbHi JOCTIIKEHHS 3aCBiIYMIM iCTOTHUI BIUIUB €JIEKTPOH-(OHOHHOI B3aeMOJii Ha MOJIOKEHHS Ta (Hopmy
Kpaio IMOrJMMHAaHHS B Kpuctanax (NH4)2CuCl4x2H20 Ta migTBepAuaM iCHYBaHHS CETHETOEJIACTOEJIEKTPUYHOTo (Pa3oBOro
nepexony npu temneparypi Tc = 200,5 K. B peaysnbTari, 17151 ¢pasy, sika JeXuTsb Bulle Bif Tc, i TemnepartypHoi obsacti Hiwskde 100
K, HU3bKOEHEPTreTUYHUN «XBICT» KpalloBOI CMYyTM OINUCYETbCS €MIIpMYHMM IpaBujoM Ypbaxa. Ha OCHOBI [oCiimKeHHS
abCcopOLiHUX CIEKTPIB 3 BUKOPUCTAHHSM Teopii KpucTaliqyHOro moJsis NpoaHasizoBaHi TeMIlepaTypHi 3MiHU popmu i cumeTpii
oKTaenpa, cpopmoBaHoro HaBkosio ioHa Cu2+ B kpucranax (NH4)2CuCl4x2H20. TlokazaHo, 1O CEerHeToesacTOeeKTPUYHUIMA
(asoBuil mepexij CyrnpoBOIXKXYETbCSI aHOMAJIBHOIO 3MIiHOI CTYIEHS TETPAroHaJbHOIO i POMOGIYHOrO CIIOTBOPEHHSI OKTae[piB.
TeopernuHi pospaxyHku ab initio B pamkax Teopii ¢yHkuioHany ryctuHu MmeTtogom GGA+U 3abesneymsiv  afieKBaTHY
inenTudikanio cMyr NOIJIMHAHHSA Ta BiIMNOBIJHUX €JIEKTPOHHUX IIepexoiB. [IpoBeieHO JOCiI>KEeHHS MTPOsIBY pO3MIpHUX e(deKTiB
y CIIEKTPaJIbHUX BJIACTUBOCTSIX HAHO- Ta Mikpokpucraznis [NH2(C2H5)2]2CuCl4 (DEACC), BpoBamKeHUX y MOJiMEepHi MaTpUILii.
BcTaHOBJIEHO, IO KOMIIO3UT 3 CepenHiMU po3Mmipamu HaHOKpUCTasiB 160 HM 3a3Hae HemepepBHOro TepMmoxpoMHoro OII.
[Ipo/ileMOHCTPOBAHO, IO MIiKPOKOMIIO3UTH Ha OCHOBi kpucrtaniB DEACC MaloTb TEPMOXPOMHi BJIACTUBOCTI, Iy)Xe NOZi6HI 1o
BJIACTMBOCTEN MOHOKpHUCTasa. BOHM 3a3HAIOTh [iemo po3MuToro tepmoxpomHoro OII mepmoro pony B oxomi 316 K (mpum
HarpiBaHHi) y BUIAJKy JIATEKCHOI MaTpuui. MIKpDOKOMIIO3UTU 3 MOJICTUPOJIBHOIO MATPULEI0 IEeMOHCTPYIOTh [yXXe Pi3Kuii
TepmoxpoMHuil @Il npu 3HayHO Bumiid Temneparypi o 337 K. 3amnponoHoBaHO cmoci6 OTpUMaHHS TEPMOXPOMHOTO

MIKpOKOMII031Ta Ha OCHOBI Kpuctasis DEACC.
Pedepar (aHr1.)

The work is devoted to study of the influence of inorganic anions’ modification and isomorphic substitution of alkylammonium
cations on the structure, phase transitions, optical-physical and magnetic properties of the crystalline ferroics, containing
complexes of the transition metal ions in their structure. X-ray diffraction study confirmed the chemical composition and
symmetry of the investigated [(CH3)3NH]MnC13x2H20 (TrMAMNCI) single crystals and refined their lattice parameters.
Measurements of the temperature and field dependences of the magnetic parameters have shown that TrMAMNCI behaves as a
canted one-dimensional antiferromagnetic with a hidden canting of the spin along the b axis. Investigations of the temperature
dependence of spontaneous polarization confirmed existence of the improper ferroelectric phase in [N(C2H5)4]2CoCl2Br2



(TEACCB-2) crystal below T2=227,7 K. Presence of the anomaly of magnetic susceptibility at T2 confirms both ferromagnetic
interactions around this point and the spontaneous magnetoelectric effect. A model of a capacitive magnetic field sensor based
on [N(C2H5)4]2CoCIBr3 crystal, which possesses a magnetodielectric effect, was proposed. Using the AFM methods it was
confirmed that [(CH3)2CHNH3]4Cd3CI10 (IPACC) crystals are characterized by the ferroelastoelectric domain structure. The
observed specific etching of a sample with a different rate for the neighboring domains is caused by water condensed from
atmosphere on the crystal surface. It has been found that the surface morphology of IPACC crystals kept for a long time in the
open air undergoes the considerable changes in comparison with the freshly cleaved samples. Particularly, the samples are
characterized by growth of the nanocrystals on the first stage and larger microcrystals on the next stages of the sample aging.
Another type of the elements observed on the surface would be considered as nano- or microrods. On the basis of the
investigation of vibrational spectra of IPACCC crystal, it has been found that it's structure is very similar to the structure of
initial IPACC crystal. In all cases the anionic complex possesses the same symmetry and consists of the three distorted metal-
halogen octahedra with different orientation of their axes in respect to the main crystallographic directions. Cu2+ ion in IPACCC
crystal statistically replaces Cd2+ ion. The analysis of frequencies and intensities of the vibration modes at different
temperatures confirmed the phase transitions in IPACCC at T1=358, T2=293 K and T3=253 K. Performed analysis of the
vibrational spectra of the initial IPACC and doped with copper crystal allowed identification of the real phonons most of all
involved into formation of the absorption edge. Performed spectral investigations confirmed a strong influence of the electron-
phonon interaction on the position and shape of the absorption edge in (NH4)2CuCl4x2H20 crystals and existence of the
ferroelastoelectric phase transition at temperature Tc=200,5 K. As a result, for the phase lying above Tc and the temperature
region below 100 K the low energy tail of the edge band follows the empirical Urbach’s rule. On the basis of study of
(NH4)2CuCl4x2H20 crystals’ absorption spectra the temperature changes of the shape and symmetry of the octahedron formed
around Cu2+ ion were analyzed using the crystal field theory. It was shown that the ferroelastoelectric phase transition is
accompanied by an anomalous change of the level of tetragonal and rhombic distortion of the octahedra. Ab initio theoretical
calculations within the density functional theory using GGA+U method provided adequate identification of the absorption bands
and corresponding electronic transitions. The detailed study of the size effects’ manifestation in the spectral properties of the
nano- and microcrystals of [NH2(C2H5)2]2CuCl4 (DEACC) embedded into the polymer matrices were performed. It has been
found that the composite with the average nanocrystals’ sizes of 160 nm undergoes a continuous thermochromic PT. It was
shown that the microcomposites on the basis of DEACC crystals possess the thermochromic properties very similar to those in a
bulk crystal. They undergo clear but a little diffused thermochromic PT of the first order in vicinity of 316 K (at heating) in the
case of a latex matrix. The microcrystals with a polystyrene matrix show a very sharp thermochromic PT at 337 K. A method of
producing of the thermochromic microcomposite based on DEACC crystals was proposed.
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