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CeRu2 : A pyrochlore candidate for hosting 3D-flat bands and strongly correlated physics

Summary & Outlook

Bi2Te3

Resonant Photoemission 
study

CeRu2 pyrochlore structure

v Electronic structure of CeRu2 is revealed
v The presence of Flat bands originates from both 

Ce f-electrons and three-dimensional Ru-
pyrochlore network

v The pyrochlore flat band near Fermi energy may 
promote high superconductivity?

v The combination of two origins flat bands may 
further enhance electron correlations?

3D electronic structures

Tc ~6K

Three	Dimensional	Flat	Bands	and	Heavy	Fermion	
Behavior	in	Magnetic	Pyrochlore	Superconductor	CeRu2

3D-electronic structure and flat bands study
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Theoretical band structure
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Ce resonant-ARPES study

Flat bands from 3D pyrochlore network

Motivation

v Pyrochlore lattices host novel 

quantum states 

v CeRu2 is a good platform to study 

the competition between 

magnetism and superconductivity

v Whether Ce 4f-electrons 

contribute flat bands and other 

bands near Fermi energy?

v Completed picture of electronic 

structure in CeRu2 is needed

Transport and magnetic 
measurements

High-Tc among Kagome lattice and novel magnetism 
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Ru-pyrochlore lattice 
along 111 direction

The itinerant 4f-band character and strong 
hybridization effect

Kx -Kz  Fermi surface map Γ-plane Fermi surface map

Out-of-plane band structure

In-plane band structure Ce 4f-flat bands and c-f hybridization

Three pyrochlore flat bands are observed which one of them possibly lies at Fermi energy 
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