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Equations

The self-consistent gap equation to be solved is given by:

∆s,d =
1

N

∑
k

(vk1uk3 + vk2uk4) (cos(kx)± cos(ky))

Here, uk1 and vk2 are given by:

u2
k1 = v2k2 =

1

2

[
1 +

ω↑ + ω↓√
(ω↑ + ω↓)2 + 4ν2

]
And uk2 and vk1 are given by:

u2
k2 = v2k1 =

1

2

[
1− ω↑ + ω↓√

(ω↑ + ω↓)2 + 4ν2

]
The coefficients uk3, uk4, vk3, and vk4 are given by:

u2
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2
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]

u2
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[
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(ω↑ + ω↓)2 + 4ν2

]
where:

ωσ = h1σ(k)(α
2
kσ − β2

kσ)− 2h2σ(k)αkσβkσ

ν = −h3(k)(αk↑βk↓ + αk↓βk↑)

where,
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2
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∆
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2
γk

]
− 2t2

U +∆
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1

2
χABσ

]]
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[
4t2

∆
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(
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4
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∆
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]
∆AB
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[cos(kx)−cos(ky)]
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Here,
γk = 2[cos(kx) + cos(ky)]

γ′
k = 2[cos(2kx) + cos(2ky)] + 4[cos(kx + ky) + cos(kx − ky)]

.
This results in,

2α2
kσ = [1− h1σ(k)/Eσ(k)]

2β2
kσ = [1 + h1σ(k)/Eσ(k)]

with,
Eσ(k) =

√
h1σ(k)2 + h2σ(k)2

At half-filling, the magnetizations on the A and B sub-lattices are equal and
opposite to each other owing to the particle-hole symmetry. Hence, ms = (mA −
mB)/2 = mA. Self-consistent equations for the various mean-field order parameters
are

ms =
1

N

∑
k

(α2
k↑ − α2

k↓),

δ =
1

2N

∑
kσ

(α2
kσ − β2

kσ),

χABσ = − 1

4N

∑
k

γkαkσβkσ,

χBBσ =
1

N

∑
k

[cos(2kx) + cos(2ky)]β
2
kσ,

χBBxyσ =
1

N

∑
k

2β2
kσ cos(kx) cos(ky).

Also,

gtσ =
2δ

1 + δ + σms

gs =
4

(1 + δ)2 −m2
s

g1 = 1

g2 =
4δ

(1 + δ)2 −m2
s

Here σ can be either ↑ or ↓; depending on the spin up or down respectively
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