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Hypermaterials such as quasicrystals and aﬁproximants are characterized by
their high dimensionality and have a “ complementary space” , which is orthogonal to the real space
and has structural degrees of freedom. We have studied the physical properties of hypermaterials for
the purpose of elucidating the order, dynamics, and laws hidden in the complementary space. Major
results include: (1) discovery of new superconducting quasicrystals and approximants, (2) magnetism
and quantum critical phenomena: important clues to the relationship between high dimensionality and
physical properties, (3) specific heat anomalies at high temperature and phason, (4) visualization
of quasiperiodic order with complementary space mapping, (5) hyperuniformity and multifractals, and
(6) Applications of hypermaterials.
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