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Tomorrow is always fresh, with no
mistakes in it yet.

L. M. Montgomery
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This project plans to contribute to the
understanding of the structure of hypermaterials
using x-ray holography measurements. With
this technique, element-specific and direct
information (i.e. without the need for an a-priori
model or data refinement) on the three-
dimensional structure in physical space can be
obtained.

For hypermaterials, this method enables
a view of the averaged structure around
constituent elements. The holography approach
aims to establish a new way to visualize the
intricate structures of hypermaterials and to
support existing models with complementary
experimental data.
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Direct local structure determinatioh:-
of quasicrystals in physical space

2 :

Fig. 1. An overview about the principle of x-ray fluorescence
holography. (a) The interference of scattered x-rays in a sample
(shown here as a Penrose-tile model) forms a hologram that
can be measured by observing fluorescent x-rays (exemplarily
shown by an experimental hologram of a decagonal Al-Ni-Co
quasicrystal, measured at BMO2 / ESRF). (b) The real-space
reconstruction of the average structure around a Ni atom, where
typical features of the Al-Ni-Co phase can be observed, like the
20 A cluster indicated with the black decagons.
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The 1st Hypermaterials Web Young Research Seminar
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Analysis of quasicrystal structure (Tsunetomo Yamada, Tokyo University of Science)

Crystal structure visualizalion and topology (Keichi Momma, National Museum of Nelure and Science)
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Atomic Clusters

Cluster-based Model consists of icosahedral cluster
at icosahedral sites
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11 AC " anac RTH cluster Quasicrystal
S S— (Qc)
Approximant Crystals (ACs)
Approximation degree: /1, 2/1, 3/2, 5/3,...,1(=1.618...)

Arevo@

RTH{rhombic triacontahedron) cluster
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