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Abstract

More rigorous differential cross sections are derived
for incoherent and coherent inelastic neutron scattering by
hydrogen-bonded ferroelectrics described in the frame of the

pseudospin-phonon formalism.

For a direct NS-analysis of the characteristic "inter-
ference effect" 2 together with qualitative and quantita-
tive behaviour of scattering intensities as functions of the
ferroelectric mode para.me‘t:ers3-5 the tunnelling of active
atoms (H,D) and pseudospin(proton)- phonon(heavy 1ons) coup-
ling are explicitly taken into account. The differential
cross sections for incoherent and coherent NS are derived
consistently to both the VSK-model3'4 and the HSV-mode16'7.

The VSK-model (fig.l):
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@, -the classical frequency of one of two coupled
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In the above expressions 3=p p andGU-’E-E]is momentum and
energy transfers, p,E and p,E being initial and final wa-
ve vectors and energies,respectively; 292 is the tunnelling
energy of the proton and JO- an effective proton coupling
constants(direct and indirect,through K- P04 group),P and Q
are parameters of the ferroelectric mode(proton—like) :;
f 1is an effective pseudospin-Debye-Waller factorg, 1 is
the distance between the two minima in a single-particle,
potential of the proton, mﬁ—its mass and m - the reduced
mass of the K-PO4 complex,whereas Xt is the energy gap of
the phonon-like modej the signs +,— stand for the scatte-
ring with emission and absorption of the hybridized pro-
ton-like mode, respectively, while the indecies Il and L
refer to different orientations of hydrogen bondsj; besi-
des, the coherent angular cross section above and below
are given in the vicinity of a reciprocal lattice vectorlg.

The NSV-model:
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Here m® is the effective mass of the proton-like collective
excitations (mH= 3,07 10™20gr; mD= 10,25 10-2631-) ; Vo -
the volume of the unit cell.
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