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abStract
Tweed, twin, and porous microstructures are traditionally studied
in mineralogy to understand the thermal history of minerals, and to
identify their properties such as chemical transport and elastic behavior.
Recently, the same research area has blossomed in material sciences
and physics with the aim to design and build devices that are based
on the properties of nano-structures. Only the very existence and the
properties of tweed, twins, and holes matters in this quest while the
crystalline matrix plays only a minor role in the current search for novel
from the age-long experience of mineralogists in dealing with such materials.
transfer of ideas in both directions: mineralogists can potentially inspire material scientists while the physmuch more detail than hereto possible. Besides the observation that novel physical properties can spring

(which can be modeled but not observed in laboratory experiments). The agreement between laboratory

characterize high-tech materials in aircraft industry and functional materials such as used in electronic
memory devices, ferroelectric sensors and non-volatile memories and ferromagnets.
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IntroductIon
Functional properties at the nanoscale, their statics and dynamdisciplines for over 30 yr. The relevant nano-structures are, in order
of increasing intrusiveness to the matrix: tweed, (transformation-)
twins, and holes, and have been used to develop device materials for industrial applications while they naturally exist in many
minerals. Tweed and twins in ferroelastic minerals develop when
structural phase transitions occur with a loss of point group symmetry elements, which results in transformation twinning in the
-

1993a, 1993b; Castan et al. 1999). Holes in porous structures often
stem from phase mixtures when one phase has been eliminated
The existence of microstructures with functional properties has
opened a new research field in physics and materials science in
which the functionality of a device material is no longer expected
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scopically small regions such as twin boundaries. This approach

because they are common in minerals (Fig. 1) and it may be possible to reconstruct the thermal history of a mineral by exploring
their heterogeneities (e.g., Tullis 1980; David et al. 1995; Vernon

However, it has not inspired mineralogists to extend their data
conductivity, transport, polarity, and magnetism (Fig. 2). Synthetic
porous structure (shown in Fig. 3) contains similar functionalities
near their extremely extended surfaces. Such materials are omnichemical mixers, and nano-filters to artificial bones. Besides the
current focus on this research in physics and materials sciences,
been done in mineralogy, often published in American Mineralogist over more than five decades.

