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The first Dirac fermions: GRAPHENE
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The first Dirac fermions: graphene
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Dirac point = Fermi level

Pseudo-spins

A, B sublattices in honeycomb structure
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The second Dirac fermions: α-(BEDT-TTF)2I3

Tilted Dirac dispersions

Dirac point = Fermi level

Pseudo-spins

A, B sublattices in BEDT-TTF layer
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The third Dirac fermions: topological insulator

On the surface of Bi2Se3

Pseudo-spins

Real spins of electrons in surface layer

Dirac point ≠ Fermi level



The fourth Dirac fermions

Antiferromagnetic metallic phase of iron-based 
high-temperature superconductors

Pseudo-spins

Two orbitals (zx and yz) on Fe
Dirac point ≠ Fermi level



Along a symmetric direction in the momentum space, the 
degeneracy of the two atomic orbitals zx and yz on Fe are lifted.

Y. Ran et al., PRB 79, 014505 (2009)



Complication

New possibility of Dirac physics

Not only Dirac electrons but also standard hole carriers



Hall Coefficient  RH, Thermoelectric Power S

Small number of electron carriers but small scattering rate due to Dirac electrons

Hall coefficient

Thermoelectric 
power
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