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3anpornoHoBaHa JMHAMIYHA MOZENL Ae(OPMOBAHUX IEHTEPOBAHMX KBA3iOZHOBUMIPHHX CErHETOCIEKTPHKIB 3
BOJHEBUMHU 3B'I3kamMu. Ha ocHOBiI wmiei Mozmesi B HaOMM)KCHHI JIBOYACTMHKOBOIO KIIAcTepa 3 BPaxXyBaHHAM
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Beryn

CerHeTOeNneKTpUKY 3 BOJHEBUMHU 3B'SI3KAMH  THITY
CsH,PO, - e MOHOKJIIHHI KPHCTaJIU TPOCTOPOBOI IPYyIU

cumerpii P21/m, ski B mapaenekTpuuHii ¢asi HamexaTh
10 mpusMatudHoro kimacy 2:m [1 - 4]. Kpucranu 1poro
TUIY, 3aJUIIAI0YACh MOHOKIIHHMMH, TpU (Ha3oBOMY
nepexo/li Mepexo/IiATh B IPOCTOPOBY IpyIry cuMeTpii P2;
B JCOpUYHMA OCHOBHH Kjac 2, IT'€30eICKTPUYIHI
XapaKTEPUCTUKH SIKOTO OIMCYIOTbCS MAaTpPUIE0, IO
MICTHTB BiCIM HE3aJISKHUX KOC(DIIli€HTIB.

st cerneroenextpukie CsH,PO, BBaxkaeTncst modpe
BcTaHoBjaeHuM [1-5] xBasiogHOBUMIpHHMI XapakTep
BIOPSAKYBAaHHS TIPOTOHIB Ha KOPOTKHUX BOJHEBUX

3BsBKax, sKi 3'emHyrorh rpynmu PO4 B HeckiHYeHHI
3WMI3aronoAiOHi JIAHIIOTH, IO TATHYTHCSA B3I0BXK b-oci.
Buxonsguu i3 KOHIIEIIIT PO BUPIMIAIBHY POJb IPOTOHIB
y (ha30BOMY Iepexo/ii B IIUX KpHUCTaaax B podorax [6 - 9]
3aIPONOHOBAHO € IUHUI maXiz TS OTHCY
CIOCTEPEKYBaHUX Ha EKCIICPUMEHTI ix
TEPMOIUHAMIYHUX 1 IMHAMIYHUX XapakTepucTHK. [Ipu
OMMHUCI JICNEKTPUYHUAX BJIACTHBOCTECH CETHETOCTICKTPHUKIB
tuny CsH,PO, Ha 0CcHOBI 3BUYalHOT IPOTOHHOT MOJICII B
poborax [6-9], ix aBTOpH OOMEXYBAIHMCSA CTATHYHOIO
TPaHMICI0 Ta BHCOKOYACTOTHOIO perakcamieto. Crin
Bi[3HAYUTH, W10 SKICHO BIipHI pe3yabTaTH s
BHCOKOYACTOTHUX MiCJICKTPUUYHUX XAPAKTEPUCTHK ITUX
CETHETOCNIEKTPUKIB ~ MOXXKHa  OTpUMATd  JHIle 3
BpaxXyBaHHAM II'€30CJICKTPUIHOTO 3B'S3KY.
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Henagno B [10], npuitmarouw o ysaru [7, 8, 11, 12],
Oyna 3ampoIIOHOBaHA MomudikoBaHa MOJICITb
MPOTOHHOTO BIOPSAKYBAHHS CETHETOCNEKTPHUKIB THITY
CsH,PO, 3 BpaxyBaHHIM JiHIHHUX 32 TeQOpMAIlisAMU &; 1
&5 BHECKIB B €HEPril0 IPOTOHHOI cucreMu. Ha ocHOBI
JTAHOT MOJICNI B HAOJIM)KEHHI JBOYACTHHKOBOI'O KiacTepa

Oyll0  po3paxoBaHO iX  TEIUIOBi,  JiCICKTPUYHI,
M'€30€NIEKTPUYHI  Ta TPYXKHI Xapakrtepuctuku. Ilpu
HAJIOKHOMY BHOOpI mapaMerpiB Teopii OTpHUMaHO

JMOOpHUil KITbKICHUH OIMKC HASBHHUX EKCIIEPUMEHTAIBHUX
nmaaux 1 CSHyPO, 1 Cs(Ho gsDo.14)2PO; .

VY wiii pobori Ha ocHoBi 3amporoHoBanoi B [10]
Mozelni B paMkax Meroay [maydepa [13] 3 BpaxyBaHHAM
IuHaMiku nedopmanii €5 po3paxoBaHO 1 JOCTIIKEHO

JMUHAMIYHI MPOHUKHOCTI MEXaHIYHO 3aTUCHYTOro 1
MEXaHIYHO BUTbHOro Kpucrany tumy CsSH,PO,.
[IpoBeneHO  MOPIBHAHHSA  OTPUMAHUX  TEOPETHIHO

pe3yabTaTiB 3 HASBHUMH CKCIIEPUMEHTAILHUMH JAHUMHU
st psiny kpuctaniB CS(H;.4Dy),PO,.

|. Tlo3n0B:KHSI pesakcanisi MeXaHiYHO
3aTHCHYTOr0 KPUCTAJY THILY
CsH2PO4

JluHaMmiyHi BJACTHBOCTI MEXaHIYHO 3aTHCHYTOI'O
kpuctany CsH,PO, mpu HasiBHOCTI €IEKTPUYHOIO IO

E2 OymeMo JIOCHi/PKYBaTH Ha OCHOBI JMHAMIYHOI

MOJIETl JIeTepOBaHUX CETHETOAKTUBHUX OpTodocdaris,
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SKa TPYHTYEThCS Ha 1iledX CTOXAaCTHYHOI MOJeli
I'nay6epa [13]. Ha oOCHOBI METOIMKH, PO3BHHEHOI B
poborax [14,15], oTpuMyeMO HACTYNHY CHCTEMY
PIBHSAHBb I 3aJIOKHUX BiA 4Yacy (QYHKINH pO3MOALTY
MIPOTOHIB
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OyIeMO ONUCYBaTH MOBOIO KJIACHYHHUX DIBHAHb PyXY
€JIEMEHTApHOI0 00'eMy KpHUCTaly, sSKi MalOTh TaKHH
BUTJISI;

ﬂul_

r_

t2

T |k
k ﬂxk

KpHUCTAIy,

D)

IS [ - TyCTHUHa Ui - 3MiIJ_[eHHH

CJIEMCHTAapHOI o oci

Xk’

00'emy B3JI0BK

Sik - MeXaHiYHa Hampyra. 3cyBHY nehopMariiro eg

_y
4o-y

i 5 =sech?(y- bngitDy=1. @12

y= PR LD -

Ng =N +ay & +Y 585,

Mo2

JuHamiuny CIPUAHATIUBICT 3aTHCHYTOT'O
kpuctany CS(Hi4Dy)2PO; BU3HAYMMO TAKMM YHHOM:
1) e
dh c
cgz(w):cg(2)+ lim Zﬁ—t —cgg —2 (14)
E2®O Vs dE2t 1+i Wt2
e
1 —
BusHauaroTs smimenns Y i Us:
u u
€ = T 140 ﬂ 3 )
Tz 9Ix
VY 1npoMy BHNAAKY BiAMIHHOIO BiJ HyNIsS € Hampyra
S5 [10].
OT)Ke
12 u1 _E0 fles 11332d5chy wy ()29
ﬂt 55 1z V22 éaz +chy o
ﬂzu Te &2dch
3=cf0 5. 2 1Y ysh‘l’z-(s)
w2 5 2 wSa, +chy

Ilpn Majux BiIXWICHHAX BiJ CTaHy piBHOBam
BUATUMO B piBHAHHSX (5), (3) cTaTHuHy i Yaco3aaexHy

YaCTHHH,  MPEACTAaBHBIIM  (DYHKIIO  PO3MOILTY,
e(peKTHBHI 3MIIICHHS U, Uz Ta nedopMalio & y

BHUIUIAI JBOX JOAAHKIB -- PIBHOBAKHUX (YHKINH Ta 1X
BIIXMJICHB BiJl CTAaHY PiBHOBAry:

P @ @ @

e5=€05 tes; Uy =U +Uy; , Ug=Uz+ug , (4)

y=y+y;=- b + 2b(n, +ay e +y 5e05)ﬁ(1) - tht) + 2bn2ht(1) +2by Sﬁ(l)eSt +bm,Exy.
[

Posknagemo xoedimientu P,, L, B psx 3a yaco3alie)XHUMHU TOJAHKAMMU.
2 =2

R, =P + é L2

2}

2 b0} | bmyEy O O S0 4 o b+ + by DR + 25 (D
2

609

2 Cst )



1.P. 3auek, P.P. Jlesuupknii, A.C. Boosuu

2 2

o}

10, é

2 b} L PmoEx O (1) (1), (1) ~(1),@, _ bds (1)
—<2L 5 +bn,Lshe™ +by L9+2P95t

[MincraBusim poskianu (4) i (5) B piusuus (5) i (8) i Bukmouaroun mapamerp [J?, 3HaXOJIUMO, 10

bm, E
h&t(l) - mooht D - ”‘22 2 0) + by gh @ méo)eﬁ * bdsmg))eﬁ’ ©
e PP . y 5h(1) 4 dgay 2 h@
- 257" b,
(O) ) |_ + P Vo Vo D2

k
" T P(l)h @, (1) 2 2
BpaxoBytoun Bupazu (4),

OTPUMYEMO B TAKOMY BUTJISII:

criBBigHomenus  (3)

Po3B'szyroun  piBasaEs  (6) 1 (7) oTpumyemo
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3aTHCHYTOrO KpHCTAILy. CETHETOCNIEKTPUKiB.  TepMoauHAMiYHI 1  JWHAMIYHI

Y nmpomixkHIA 00JacTi B YAaCTOTHIN 3aJ€KHOCTI
CIPUHHSTIUBOCTI CIIOCTEPITaTUMEThCS JUCTIePCis
PE30HAHCHOTO THIY 3 YMCICHHUMH ITIKAMH Ha 4acTOTax,

ékgl U
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BpaxoByroun Bupas
PE30HAHCHUX YacCTOT

3HaXoJuMoO plBHHHHH JJIsL

_p(@n+1 c5E5 (W)
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(12)

[11.TlopiBHSIHHSI YK CJIOBUX PO3PAXYHKIB 3
eKClepUMeHTAJIbHUMHU JAHUMH.
OOroBopeHHs1 OTPUMAHUX
pe3yJbTaTiB

[epen ThM, sk mepedTH N0 OOrOBOPEHHS Ha OCHOBI
PO3BHHYTOI TeOpii EeKCIIEPUMEHTAILHHUX JaHUX,
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BJIACTUBOCTI CETHETOCIICKTPUKIB 3 BOJHEBUMH 3B'SI3KaMH 3
BpaxyBaHHSAM TyHelMOBaHHA W CYTTEBO BH3HAYarOTHCS

W )

epeKTHUM TapaMeTpoM  TYHEIIOBaHHS SIKHH
MEePEHOPMOBAHUI KOPOTKOMIFOUMMH B3aemomisiMu [16].
Ipu uwsomy W=W, T06T0O Mae Micue CyTTeBe
MIPUTHIYEHHS TYHEIIOBaHHS KOPOTKOJIIFOYUMH
B3AEMOJIISIMU. Hai nepeadavaTuMEMO, 10
3alpoloHOBaHa HAMHU Teopis crhpaBeyiuBa 1 Ui
KpHUCTaIB Cs(H1.4«Dy)2PO,4 3 yCepeIHCHUMHU

e(QEeKTUBHUMH MiKpOIapaMeTpamu.

JI1s KiJIbKICHOI OILIIHKM TeMIepaTypHHUX 1 YaCTOTHHX
3aJIeKHOCTEH BINIOBIAHUX (I3UYHUX XapaKTEPHCTHK
kpuctamis  CS(H;4Dy),PO4, oTpumanux y pamkax
3aIpONOHOBAHOI Teopii, HEOOXITHO 3aJaTH 3HAYCHHS
TaKuX MapaMeTpiB:

1. napamerpiB JIBOYAaCTHHKOBOIO Kiactepa W,
wp

2. mapameTpiB TaJeKOCSHKHOI B3aEMOIi N H'Np:
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Taoauus 1
Ha6ip mapamerpis Teopii st kpucranis CS(H;.4Dy),PO,
W n
T X — _2s : - 18 4 - 18 ceo
: kB . 10 n, 10 5
(K) (K) (K) (ssuem, (Ssu-em,)
156 0,00 660 2,19 3,77 4.8 0,35
268,3 0,98 1230 2,70 4,35 47 0,35
kB kB kB kB kB kB kB kB
(K) (K) (K) (K) (K) (K) (K) (K)
0,00 108 -1450 350 -450 129,6 69,4 189 26
0,98 108 -1450 350 -450 125,5 69,4 189 26
X P R P. R,
S (SK) S (SK)
0,00 1,73 0,1 2,23 0,0
0,98 3,00 0,1 3,30 0,0
3. e(eKTHBHUX TUIOJLHUX MOMEHTIB Moy Mo vy = 0,467 X0 21 , “‘3atpaBoune” JHAYCHHS
4. nedopMariiifHix MOTEHI[AIB diH , d5H , diD’ Vo = 0,469X10° 21 CMs, ar =322 F/CMs.

dsp Y isH Y 55H Y isD Y 5D

““3arpaBovHKX"

5.

e0

CHpI/II/IHHTJ'II/IBOCTeI/I Cc 220H , C 22D ;

6. " sarpaBouHMX"

0 0
Hanpyri €, €

EO.
Co5

JUEeNeKTPUIHUX

KOE(II[EHTIB IT'€30eeKTPHYHOT

EO

“ "
7. 3aTpaBOYHUX" MPYXKHHX CTalIUX Gij

EO

G5

OTpyUMaHWi TakuM YHHOM Hallp ONTHMAaNbHHX

napaMeTpiB HaBeIeHO B Ta0. 1.

8. mapamerpiB ay, ap, WO BH3HAYAKTH 4acOBY

LIKaJy peJaKcaliifHuX MpoIeciB.

Ingexkc ~H" y mapamerpax Teopii Biamnosimae
kpucrany CsH,PO,, a  iH;mekc D" - CsD,PO,.
Beaxxatumemo, 1o kpucraiam CS(HyxDy)2PO, 3 pisnumu
3HAQYEHHSMHU X BIJIOBIAIOTh YycepelHEeHI e(QeKTUBHI
rapameTpu:

W(X) = Wiy (1- X) + WX, nZS(x) =Noyy 1- % - NopX
Moy =My (- )+ mpx,

3HadeHHs HaBCIACHUX
BU3HAYWIN TIIpH BUBYEHHI

Cs(H1.«Dy)2PO,4 [10].
Hapamerp a YMOBH,

TEOPETHYHO PO3PaxOBaHi KPHBI YACTOTHHUX 3aJIEKHOCTEH

a(x)=apy (- x)+apx

napamerpiB  Teopii  Mu
CTaTUYHHUX BJACTHBOCTEU

BU3HAYAEMO 3 1100

eZZ(W) Y3TO/KYBAINCh 3 KPUBHMH, SIKIi OTPHUMaHO

1o
nmapameTp a H HE3HAYHO 3MIHIOETHCH 3 TEMIICPaTypOlO:

eKCIIepUMEHTaJ bHO. [Ipu 1poMy mependavanoch,

-14
ay =[Py +Ry (DM)]x0 ~, DT =T- T.

00'em nmpumituBHOI KoMipku CSH,PO, B3siTo piBHUM
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““3arpaBouni" e21 e22 e23 e25 = 2><lO sz ,
OE 0 dy EO 0 dyn
cIF = 28,83x0" e =11,4x0" 7
EO _ 0 EO _ 0 dyn
Cry = 42,87X0" .t = 26,67 x10" =,
cm cm
EO 0 dyn EO _ 0 dyn
cop =145x40° o o =e545x10'0 2,
cm cm
EO 10 dyn <EO 10 dyn
05 =51340° —, Co5 =84X0 ——,
cm cm
n
¢ =7,5040° Y7 cEO0 = 520010
cm cm

Ha puc.1-3 HaBeneHi TeMIiepaTypHi 3aJeXKHOCTI
egé(n,T) i eg;(n,T)
JTUHAMIYHOI JIIeJIEKTPUYHOI TMPOHUKHOCTI TpPHU Pi3HUX
gacrorax kpucraniB CS(H;«Dy),PO,; mpu x =0,0; 0,94;
0,98, a TakoX JaHi eKCIIEPUMEHTIB pooit [8, 17].

Sk BHAHO 13 IIMX PHCYHKIB, KJacTepHa MOJENb B
LIMPOKiA TeMmneparypHiii o0JacTi MpH Pi3HUX YacTOTax

Jo0pe SAKICHO OINUCYE CKCIIePUMEHTANbHI JaHi uis
kpuctamis  CS(H;4Dy)oPO;. Tlpu Bcix uacrortax mpu

nificHOL YSIBHOT YaCTHUH

=0 K 3amicth MakCUMyMy egez(naT) BUHUKAE

TOCTpHH IpOBaJl - MIHIMYM, piBHHH egg , AKUU TpH

30UIBIIEHHI YacTOTH PO3LIMPIOETHCS. Makcumym y
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150 155 160 165 T, K 150 155 160 165 T.K

Puc. 1. TemnepatypHi 3a1eXHOCTI AIHCHOT eEZ 1 ysIBHOI e?z YacTHH AienekTpuyHoi nporukHocTi CsH,PO, mpu

pisanx vacrorax v (I'Tu): 0.001 - 1, o[17]; 0.012 - 2, o[17]; 0.0724 - 3, 0 [17]; 0.2512 - 4, A [17]; 0.413 -5; 1.0 -
6, N [17];2.0-7;5.0-8;11.5- 9; 30.73 - 10; 189.0 — 11.

X) 11 o

250 260 270 280 290 300 310T,K 250 260 270 280 290 300 310 T.K

Puc. 2. TemnepartypHi 3a1eXXHOCTI AIHCHOT €% i yABHOI €% yacrun JIEeNeKTPUYHOT TPOHUKHOCTI
Cs(Ho.06D0.94)2PO4 npH pizuux yactorax v (I'Tm): 0.0051 -- 1, o [8]; 0.0724 -- 2, o [8]; 0.251 -- 3, ¢ [8]; 0.413 -- 4,
A[8];0.73--5 N [8]; 1.044 -- 6, > [8]; 2.0-- 7, <[8]; 5.0-- 8; 11.5--9, " [8]; 30.73 -- 10; 189.0 - 11.

10*}

260 265 270 275 280 285 T.K 260 265 270 275 280 285 T.K
Puc. 3. TemnepartypHi 3a1eXXHOCTI AIHCHOT €% i yABHOI €% yacrun JIEeNeKTPUYHOT TPOHUKHOCTI
Cs(Ho.02D0.08)2PO4 mipu pi3HuUX yacToTax v (I:Fu): 0.001--1, 0 [17]; 0.012-- 2, 0 [17]; 0.0724 -- 3, 0 [17];
0.2512 -- 4, A [17]; 0.413--5; 1.0-- 6, N [17]; 20--7;5.0-- 8; 11.5-- 9; 30.73 -- 10; 189.0 — 11.
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10° €0 10° €
10*
1

2

2
10°
10°
10'

10°
10° 10° 10° 10° v, Hz 10° 10° 10° 10 v, Hz

Puc. 4. YacrorHi 3anexnocri aificuoi €4, i yssroi €% wactun gienexrpuanoi npoHnkaocTi CS(Hy.Dy)-PO, mipu
DT =10K i pisaux x: 0.0 -- 1, o[17]; 0.94 -- 2, 0[8]; 0.98 -- 3, 0[17].

o 5
22 22
10° ; ; . 10°

L L L L L
7 va 3 9 10

10 : 10 10 10 10° v, Hz

Puc. 5. YacroTHi 3aneXHOCTI AificHOT e§2 1 yABHOI eg yacTuH aienekTpuanoi mpoHukHOCTI CS(Hop 0sD0.94)2PO04
npn pisex DT (K):3.0-- 1, 0 [8]; 5.6 -- 2, 0 [8]; 10.0-- 3, 0 [8];
19.4--4,A[8]; 44.9--5, N [8].

€ €

3000 22 10" 22
2950 ,

) 10

i l ]'.ll"J.n‘ T
2900 T

0’
2850
2800 4 5 6 7 8 10_2 4 5 6 7 8 9
10 10° 10° 10" 10° v, Hz 10° 10° 10° 10" 10° 10°v, Hz

Puc. 6. YacToTHi 3a1eXKHOCTI JiHCHOT el i YSBHOL €% qacrun JIEIEKTPUIHOI IIPOHUKHOCTI MEXaHIYHO
BIJIBHOTO (CYIIiIbHA JTiHis) 1 3aTHCHYTOrO (IITpHXO0Ba JiHisg) Kpuctanmy CSH,PO,
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. ‘e
TEMIIEPATYPHOMY XOIi €oo (n,T) 3 pocToM dYacToTH

3MCHIITYETHCS, PO3MHUBAETHCA 1 3MINIYEThCS B 00JacCTh
BHIIMX TemmepaTyp. Jlucmepcis miWCHOI  YacTHHU
MIPOHUKHOCTI ¥ CerHeT0o(]a3i CroCcTepiraeThCsl y ByXKUOMY
TeMIIepaTypHOMY Jiana3oHi, Hix y mapadasi.
JlocmipkeHHsT YaCTOTHHX 3alIeKHOCTeH MiMCHOI Ta
YSIBHOI YaCTHH JICJICKTPUYHOI MPOHMKHOCTI € OIHUM i3
BOKJIMBHX  METOMIB  JOCHIDKEHHS  BJIACTHBOCTEH
CerHeToeNeKTpukiB. Ha puc. 4, HaBeICHO pe3yabTaTd
po3paxyHKy 4acToTHuX 3anexHocteit €5, (W) i ef(w)
it CS(H1xDy)2PO, pu DT = 10K i pisHuX 3HaYEHHSIX
X, a Ha puc. 5 - mpu X = 0,94 i pizHux 3Hauennsix DT , a
TaKOXX EKCIIEPUMEHTAJIBHI IaHi.
SIk BHIHO 3 PHUCYHKIB,
eKCIICPUMECHTANIbHI  JaHi.
JIEHTepito B  KpHCTaIax

Teopis J00pe Omucye
3 pocroM  KOHIEHTpaii
Cs(Hy4Dy),PO, nmucmepcis

e, T) 3MIIYeThCA B 6iK MEHIIUX YaCTOT, 4 3 POCTOM
DT -B 0ik Oigpmux dacToT. YacTOTHHM iHTepBa
mucnepcii B kpuctagax CS(HyyDy).PO; Ha mopsaox
MeHIumi, Hixk B kpuctanax K(HixDy)2POj,.

B obGmacrti yacror 3><J.04-3><_l.07 T'u s CsH,PO,
Mae Micue aucnepcis pezoHaHcHoro tumy. I[Ipu w ® 0
OTPUMYEMO  CTaTUYHY  JIICNCKTPUYHY  TMPOHUKHICTH
BUIBHOIO KpHCTalxy. Pe3oHaHCHI dYacToTH OOepHEeHO
MpOIOPLIKHI 10 po3MipiB 3paszka. LlTpuxoBa IiHis Ha
puc. 6 BiANOBiAae HU3bKOYACTOTHOMY XOAY NPOHHKHOCTI
3aTHCHYTOrO KpHCTany. Burmie Bim o0iacTi pe3oHaHCY
CIIOCTEPIraeThCs 3aTUCKAHHS KPHCTATY BUCOKOYACTOTHUM
MoJieM 1 JUIsl IPOHUKHOCTI 3aTUCHYTOTO KPHUCTATy BHIIE

7 . . .
yactot 10  I'm mae Micuie aucmepcis penakcaitHoro
THITY.

BucHoBkn

Y naHiii cTaTTi HAa OCHOBI MOAM(DIKOBAHOI MOIENi
MIPOTOHHOT'O BITOPSIIKYBaHHS oe3 BpaxyBaHHS
TYHEJIIOBAaHHS IIPOTOHIB HAa BOJHEBUX 3B'S3KaX Yy
HAOJMVDKEHHI  JBOYACTMHKOBOTO KJacTepa pPO3BUHEHA
TEOopis TEPMOAUHAMIYHUX Ta MO3MOBKHIX IiCTCKTPUUHUX
IT'€30€ICKTPHY HIUX Ta MIPY>KHUX BJIACTUBOCTEH
KBa310JJHOBUMIPHUX cerHeToeNneKTpukiB tuny CSH,PO,.
[IpoBeneHO TPYHTOBHHMIMA YHCIOBHHA aHaNi3 3aJICKHOCTI
pPO3paxoBaHUX XapaKTEPUCTUK Bijl MmapaMeTpiB Teopii i
neopMalliifHuX MapaMeTpiB. 3HAWICHO ONTHMAJIbHI
Ha0OopH 1UX MapaMerpiB i = 3aTpaBOYHUX" XapPAKTEPUCTHK
s kpuctaniB CsHPO, 1 CS(HogsDo14)2PO4, sKi mamm
MOXJIMBICTh OIMCATH HasABHI IS HHUX BiANOBIAHI
eKCIICpUMEHTAJIBHI JIaHi.

Bceranosneno, 110 Momudikaris Mozei
cerneroenektpukiB  tuny CsH,PO, mpaktnuno He
BIUIMBAE HA iX CIIOHTAHHY MOJISAPH3AIiI0, TEINIOEMHICTD Ta
MO3/IOBKHIO CTaTHMYHY IPOHHKHICTh, a TNPHUBOIAUTH 0
MOSIBU IT'€30€IEKTPUYHKX 1 MPYKHUX XapaKTEPUCTHK ITUX
KPHCTAJIB.

3auek I.P. - xaumumar  i3MKO-MaTeMaTUYHUX  HayK,
JoeHT Kadenpu (i3MKM HaIliOHAJIBHOTO YHIBEPCUTETY
" JIpBiBChKa MOJITEXHIKA" .

Jesuyvkuni P.P. - noktop (i3uKo-MaTeMaTHIHUX HaYK,

npodecop,  MPOBITHMH  HAYKOBUH  CHIBPOOITHHK
IHCTUTYTY (i3UKM KOHAeHcoBanmx cucreM HAH
VYkpainu.

Boosuu A.C. - xaunugar ¢i3uKo-MaTeMaTHYHUX HayK,
MOJIOAIINK HAayKOBHU CIIBPOOITHHK THCTUTYTY (bi3uku
KkoHAeHcoBaHuX cucreM HAH Vkpainu.
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|.R. Zachek®, R.R. Levitskii%, A.S. Vdovych?

L ongitudinal Relaxation of Quasi-One-Dimensional CsH,PO,
Type Ferroelectrics

L viv Polytechnic National University , 12 Bandery Sreet, 79013, Lviv, Ukraine
?Institute for Condensed Matter Physics of the National Academy of Sciences of Ukraine
1,Svientsitskii Street, 79011, Lviv, Ukraine

Dynamic model of deformed quasi-one-dimensional ferroelectrics with hydrogen bonds is proposed. On the
basis this model within the two-particle cluster approximation with taking into account short-range and long-range
interactions and strains e; and eg in the frames of Glauber method with taking into account dynamics of strains via
Newtonian equations of motion a dynamic dielectric permittivity for both mechanically clamped and free crystals are
derived. It is shown, that at proper set of the model parametersit is proper description of experimental data for the set
of partialy deuterated Cs(H,.4Dy),PO, ferroel ectrics by proposed theory.

Keywor ds: ferroelectrics, cluster approximation, dynamic dielectric permittivity, piezoel ectric resonance.
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