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768 -

BaTiO,

8O0 |- T

400 - NS SR S e R e A s s Y s Y Py A SERRNT Ly RO

360

208 -

§ 4 { H
fonid TR { t
B [ R A R S R P P P P P P i nSe s

=268 [

‘ \
100; |54 e R s M
!

960

Y e

500 oo

gy [sessisensng et RN s
200 [

168 -

-108 e :

-260

e 560 1000 1560 2008 2500



— B =B
Po= @3 + 3" + ¢l

=1k§A 2 wil,0,)+ %k?-BEwi(f,om kP X wi(l,0,)
'r'-"-l"-ﬂ |r1l::|" Lo
(f#a)

kop(T) = k.?.ﬂ + %R?B{W%E}T- BAOonb HanpasneHus O-B.

W) coth
o) = e = wlg, ) 2kgT

h EF(O Wg.7)  holg.))



[loBeaeHne POHOHHLIX YacTOoT NPU U3MEHEHUN
Nnonapmu3yemMocTu UoHa Kucnopoga
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Pacuet auddy3Horo paccesHus.
CTtaTunyeckasi napHasa KoppensaumoHHasa (pyHKLUSA.
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C nNOMOLLbD TFapMOHMYECKOM Moaenn AWHAMMKMA peLlleTKn MonyyaeTcd onucaTb
noBedeHne MSArkom Moabl B CErHeTo3NeKTpuUdeckux nepoBckutax. BuaHa
AaHN30TPONMMS MOAbI, XOPOLLUO BOCMPOM3BOAUTCA BUO (OHOHHbLIX KPUBbLIX, 3a
NCKITIOYEHNEM LIEHTpa 30Hbl GpunnoaHa BONM3M as3oBOro nepexoga, roe Msirkas
Moda CunbHO aHrapmoHundHa. OObsicHAeTcss BuAa ANAY3HOro paccesiHust B

pa3nnyHbIX COeaNHEHNAX.

A3 9KCnepuMMEHTOB MO PacCEAHUI0 HEUTPOHOB U PEHTIFEHOBCKUX Jyden BUOHO, YTO
nonepeyHas BETBb MSIKOM MOAbl B LEHTPE 30HbI OpunnosHa BONU3KM a3oBoro
nepexoga curnbHO 3aTtyxaeT. [Ona ydyeta aHrapMoHu4eckmx adpdeKkToB, MUrparoLLmx

CylWweCTBEHHYHO POJib B KonebaHnax Kpuctarsna, Hy>XXHa noaxoasiiasd moaersib.

MeTon MOMEKynsipHOM AuWHaMUKM MO3BONsSieT paboTaTb C  aHrapMOHMYECKOW

Moaenbo 060104YeK U UMEET OTHOCUTENBbHOE HEBOMbLLOE BpeMA CcHeTa.



MonekynsipHass AMHaMuKa
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CYY - marpuua KynoHOBCKOro B3ammogencTeust obornouka-obonouka, K.g-

KO3(ULMEHT CBA3M OBOMNOYKM CO CBOMM OCTOBOM. [locrne kaxaoro mpa Liara
NpoNCXoauT MUHMMU3AUUA 3Heprun noroxeHna obornodvek (relaxed shell

model).
Dynamical shell model.

X- Macca obosnoykn, 1-x -macca octoBa. OOOMOYKM MMEKT Maccy => MOryT
OMNUCLIBATbLCHA COOTBETCTBYIOLLMMM YPaBHEHUSAMU OBUXKEHUA.

T = 2x[e{z - 1)M/EM? nepuoz konebaHns 06ONoYKK.

Yactota konedbaHunm obonovkn OTHOCUTENBbHO OCTOBA MOHA AOMKHA ObiTb MHOrO
borblUe XxapakTepHbIX YacTOT POHOHOB.

MgO: x=0.085, w

shell-core

=100 Tlu, w =22 Tl'u



da3oBbIN Nepexon B MOSMEKYNSPHON ANHAMUKeE.
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PacyeTt audcpysHoro paccessiHus B ma.
CTtaTnyeckasa napHas KoppensaumMoHHasa pyHKLUSA.
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BaTiO;. 400K, 6e3 k,. BaTiO,. 400K, ¢ aHrapMOHU3MOM.
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[Monockl andpdby3Horo paccesiHust (B TOM YMCre U B rapMOHMYECKOW MOAEnu) cBsi3aHbl C
KBa3ngoHoMepHbIM koriebaHmem atomoB Ti n O B cocTaBe MArKOM Moabl BOOMb KyOUYeCKUX
ocen. BBegeHne aHrapMoHM3Ma W, Kak Cneacreve, CUIIbHOMO 3aTyXaHuUd MMEHHO 3TUX
KoriebaHMn He MEHSIET CyLLEeCTBEHHbIM 00pa3oM KapTUHY, T.K. 3aTyXaHWe U LeHTpanbHbIN MUK
HEeYnpyroro paccesiHnsl ToXXe MMEKT CUMNbHYIO aHU30TPOMNULO.



OdUHaMMN4eCKuUmn CTPYKTYPHbIN (paKTop.
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PHONON ENERGY, meV damped soft TO mode. Both the deep minimum near
FIG. 2. Energy profile of diffuse scattering. Only the Fw=T meV and the pronounced asymmetry of the TA peak
purtiﬂnﬂ- ,nf the curves mrmamnﬂiﬂg to phﬂmn creation are the result l::lf anharmonic-mode interaction. The solid
are shown. The solid points show the truly elastic nuclear line is the result of the mode interference calculation
incoherent background which must he subtracted to ob- described in the text.

tain the dynamical scattering profile. The peaks at 12
meV are due to TA phonons., Note the extreme similarity
of profiles with ¢ along [100] and [110]. In both cases,
the phonon displacements are along a [100] direction.
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FIG, 4, Interference effects between TA and TO modes
cause a shift in the apparent position and shape of the TA
phonon when observed at different positions in the ex-
tended BZ. The change from a resonant to an antireso-
nant situation results from a change in the phase of the
neutron-phonon coupling constant (dynamical strucutre
factor).
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FIG. 7. Anisotropy of the soft TO branches near g=0
according to Eq. (5). The abscissa is the angular orien-
tation of  along arcs connecting the major symmetry
axes. The quasiharmonic phonon frequencies are given
as a function of the direction # of the wave vector, (iw)?
={Hwy?®+A(g)g%. Note that within this approximation the
TO branch is soft for all wave vectors lying in (100) planes.
This gives rise to strong one-dimensional dynamical cor-
relations and accounts for the sheets of diffuse scattering
observed with x rays.
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Frequency, 1/cn

CpaBHeHne (OOHOHHbIX CMEKTPOB, MOMYYEHHbLIX B ANHAMUKE PELLETKU, U
(POHOHHBbIX YaCTOT U3 AMHAMNYECKOrO CTPYKTYPHOro dpaktopa B Ma
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[obaBneHne aHrapMOHMYECKOrO YfeHa YeTBepToOM CTEeneHn Afs CBsA3M OCTOB-00Orovyka artoma
kuncnopoga B MgO NpakTUYECcKM He BIUSIET HU Ha MOMNOXEeHWe MUKOB AMHAaMUYECKOro CTPYKTYPHOrO
hakTopa, HM Ha MX LUMPWHY, T.€. HA 4acToTbl (POHOHOB U KX 3aTyxaHue. B BaTiO; nonsipusyemocTb
KMCnopoda WrpaeT O4YeHb CYLLUECTBEHHYH porb, OOOaBNEeHWe 4neHa 4YeTBepToW CTEMNeHn 3aMEeTHO
BNMSIeT Ha noBeaeHne bOHOHOB B KpuUcTanre.
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AHU30TPONUA LEeHTPaNbHOro NMKa HeynNnpyroro paccesiHus.
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BbiBOAbL.

Markasa moga B coegmHeHnax BaTiO;, KNbO; 1 op. aBnsetca cunbHo
3aTyxarloLlen.

OpaHako yyeT 3aTyxXaHud HE  U3IMEHUT TNOJIYy4EeHHbIX HaMW
pPe3yJibTaToB, NOCKOJIbKY N CaMO 3aTyXaHne aHN30TPOIMHO.

ML mogenb oboriodek no3BosiieT agekBaTHO onucaTtb MSTKYH0 Moay
B YKa3aHHbIX COeOUHEHUSAX, ee aHrapMOHU3M U 3aTyxaHue.

[lonyyeHHble  pesdynbTaTbl  COrfacylTcad C  pesynbTatamu
9KCMEepPUMEHTOB MO pacCcesHUO HEUTPOHOB N PEHTIEHOBCKUX Ny4eun.



