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The Organic Conductor α-(BEDT-TTF)2I3
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Outline: study of the (Va, Pa) phase diagram

Tight-binding model for α-(BEDT-TTF)2I3
with mean field for e-e interaction

2× 2 effective Hamiltonian (Luttinger-Kohn representation)

Berry curvature and Berry phase
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The Organic Conductor α-(BEDT-TTF)2I3

Insulating stripe Charge
Ordered (CO) phase

Charge Ordered Metallic
(COM) phase

Superconducting state in the
presence of charge ordering

Zero Gap State (ZGS) with
a massless Dirac spectrum
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Hartree mean-field theory

H =
∑

(iα:jβ),σ

(tiα;jβ a
†
iασajβσ + h.c.) +

∑
iα

U a†iα↑ a
†
iα↓aiα↓aiα↑

+
∑

(iα:jβ),σ,σ′

Vαβ a
†
iασa

†
jβσ′ajβσ′aiασ,

⇓
Hσ(k) =

∑
αβ ε̃αβσ(k)a†kασakβσ

ε̃αβσ(k) = Iασδαβ + εαβ(k)

Iασ = Uα〈nα−σ〉+
∑
β′σ′

Vαβ′〈nβ′σ′〉

εαβ(k) =
∑
δ
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ik·δ



Phase diagram
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Effective 2-band Hamiltonian

HLK(kM + q) = f0(q)σ0 + f1(q)σ1 + f2(q)σ2 + f3(q)σ3

ξ±(q) = f0(q)±
√
f1(q)2 + f2(q)2 + f3(q)2

∆(q) =
ξ+(q)− ξ−(q)

2
' ∆ +

1

2
(qx qy)SM

(
qx
qy

)
+ · · ·



Berry curvature associated with the topological transition

Bnσ(k) = −i
∑
m 6=n

vxnmσ(k)v
y
mnσ(k)+c.c.

(ξnσ(k)−ξmσ(k))2

vx,ynmσ(k) = 〈nσ(k)|∂kx,yHσ(k)|mσ(k)〉 =
∑
αβ dnασ(k)

∗dmβσ(k)∂kx,yεαβ(k)
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Berry phase and Chern number

Ch1↑ = 1
2π

∫
BZ dSB1↑ (k) = 0

Γ(k±) = 1
2π

∫
S(k±)

dSB1↑ (k) 6= 0


