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Background of the investigations

Basic akermanite structure

Co-akermanite (Ca,CoSi,0-) exhibits a two-dimensional incommensurate modulation at
roomtemperature. A structure model for the roomtemperature 1C-phase was determined
using the superspace approach by Hagiya et al (1993). The symmetry Is described by the
(3+2)-dimensional superspace group [(ppO0, -pp0) P42,m / P4mg], with wavevectors

q,= a (a*+b*), g,= a (-a*+b*) with o = 0.2913.

The modulation of akermanite type layer compounds can be controlled by cationic
substitution and temperature variation. The phase transition between the incommensurate
phase and the parent phase is known for various akermanit compounds. This high
temperature phase transition Is of second order. A low temperature phase transition to a
commensurate lock-In structure was predicted.

We present investigations of the lock-in phase transition and the lock-in structure of
Ca,CoS1,0..
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Distinct local distortion patterns are observed for the
Incommensurate- and the lock-in- structure. These distortion
patterns describe the arrangement of strongly distorted structural
units. These units are characterized by an enlarged CoO,
tetrahedron surrounded by strongly bent Si,0, groups and
calcium in [6]- and/or [7]-fold coordination.

TEM Investigations of Ca,ZnGe,O-, by Van Heurck et al. (1990)
show an octagonal arrangment (@ = 4 unit cells) of these
structural units in the IC-structure. The long range ordering of
this octagonal distortion pattern is temperature dependent. The
structure model for the IC-structure of Ca,CoSi,0-, by Hagiya et
al. (1993) leads to the same local distortion pattern.
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In the lock in structure these units form a centred octagonal EH=HSE S0,
arrangement (@ = 3 unit cells). The long range ordering of this S
distortion pattern is most likely not temperature dependent. TEM investigation of Ca,ZnGe,0, by Van

he ratio of (Cal®l: Ca<I8l) decreases from the N-phase (1:0) over ~ Heurck et al (1990) (above). The authors
describe an octagonal distortion pattern. The

t”_le IC_—phase (~ 7_:2) to the lock-in p_hase (1:2). The structu_ral only qualitative description of the structure
distortions responsible for the modulation lead to the generation distortions leads to a microdomain model

of low coordinated calcium sites. characterized by sharp antiphase boundaries. A
quantitative  evaluation of the structure
distortions is possible from the structure
determination of Ca,CoSi,0, by Hagiya et al.
1993 (below).

Distortion modes of the tetrahedral layer
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The partial fourier synthesis of the satellites for z = 0 reveals the distortion of S g
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