e Fundamental Quantum Science Program F @ S P
S - Seminar series No.21
CEMS

@®Date & Time : Thursday 239 JULY 2026 10:30-12:00
@®Venue : Common Room, Information Science Bldg. 4F

ﬁ Asst Prof. Taekoo Oh

v Assistant Professor
Department of Physics,
Soongsil University

“Recent Advances in pyrochlore iridates:
Manipulation of cluster multipoles and exotic topological phenomena”

In condensed matter physics, there are two important energy scales: the electronic
correlation energy and the spin-orbit coupling energy. When both are large, exotic
phases of matter such as topological Mott insulators, spin liquids, and Weyl semimetals
emerge. Pyrochlore iridates (R21r207; R = Nd, Ir, Ho) are an ideal platform for exploring
the large-energy-scale regime, and their ground state is an antiferromagnetic Mott
insulator. Because it carries antiferromagnetic order and breaks time-reversal symmetry,
topological phenomena have long been expected. However, because the ground state
is highly symmetric and insulating, topological behavior is absent. Therefore, over the
last decade, we have experimentally and theoretically shown that pyrochlore iridates
can be sensitively controlled by magnetic fields and strain, exhibiting exotic transport
behaviors related to topology. | will introduce that the emergence of the Weyl
semimetal phase and transport phenomena such as the anomalous Hall effect, the
planar Hall effect, and magnetoresistance are closely related to the manipulation of
cluster multipoles arising from noncoplanar magnetic structures in pyrochlore iridates.
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