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Ĥ0 =
∑

~p

a+
α (~p)

(
p2

2m
1̂ + α [~σαβ × ~p] · ~n− ~H · ~σαβ

)
aβ(~p),

�&¬ K ¨ �
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DaDāD∆D∆∗ exp

(∫ 1/T

0

[
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∂∆2
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δ∆(~r) = ∆−q exp(−iqy) + ∆q exp(iqy)
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~u = (δ∆−q, δ∆∗q)
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Ĉ(q) =
1̂

U
−

∑

ω>0,λ,p

(
Gλ(p− q/2)Gλ(−p− q/2) Fλ(p− q/2)Fλ(−p− q/2)

F ∗λ (p− q/2)F ∗λ (−p− q/2) Gλ(p + q/2)Gλ(−p + q/2)

)
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Gλ
(
ω, ~p+

~q

2

)
= − iω − λH sinϕp + ξ + q/2 sinϕp

(ω + iλH sinϕp)2 + (ξ + q/2 sinϕp)2 + |∆|2 ,

Fλ
(
ω, ~p+

~q

2

)
=

λe−iϕp∆

(ω + iλH sinϕp)2 + (ξ + q/2 sinϕp)2 + |∆|2 =

= −Fλ
(
−ω,−~p− ~q

2
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ε1(q) =
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∑

ω,λ

ν(εF )

∫ 2π

0

dϕ
1√

ω̃2 + ∆2

ω̃2 + ∆2 − iω̃ q
2

sinϕ

ω̃2 + ∆2 + ( q
2

sinϕ)2
≈

≈ ε1(0) +
T

2

∑

ω,λ

ν(εF )

∫ 2π

0

dϕ

(
ĩω

(ω̃2 + ∆2)3/2

q

2
sinϕ +

1

(ω̃2 + ∆2)3/2
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2

sinϕ
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)
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δ∆q ∼ i∆
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|∆| |δ∆|q + i∆δϕq,
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∂
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K
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4∆H
ω2+(H+∆)2

)

√
ω2 + (H + ∆)2
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δ∆(~r) = v−q exp(−iqy) + vq+2Q exp(i(q + 2Q)y)
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ω>0,λ,p
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Gλ(p− q/2)Gλ(−p− q/2) Fλ(p− q/2)Fλ(−p− q/2)
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Gλ

(
ω, ~p− ~q

2

)
= − iω − (λH +Q/2) sinϕp + ξ − q+Q

2
sinϕp

(ω + i(λH +Q/2) sinϕp)2 + (ξ − q+Q
2

sinϕp)2 + |∆|2
,

Fλ

(
ω, ~p− ~q

2

)
=

λe−iϕp∆

(ω + i(λH +Q/2) sinϕp)2 + (ξ − q+Q
2

sinϕp)2 + |∆|2
=

= −Fλ
(
−ω,−~p+

~q

2
+ ~Q
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Gλ

(
−ω,−~p− ~q

2

)
= − −iω + (λH +Q/2) sinϕp + ξ + q+Q

2
sinϕp

(ω + i(λH +Q/2) sinϕp)2 + (ξ + q+Q
2

sinϕp)2 + |∆|2
,

Fλ

(
−ω,−~p− ~q

2

)
= − λe−iϕp∆

(ω + i(λH +Q/2) sinϕp)2 + (ξ + q+Q
2

sinϕp)2 + |∆|2
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(
ω, ~p+

~q

2
+ ~Q

)
= − iω − (λH +Q/2) sinϕp + ξ + q+Q

2
sinϕp

(ω + i(λH +Q/2) sinϕp)2 + (ξ + q+Q
2

sinϕp)2 + |∆|2
,
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Gλ

(
−ω,−~p+

~q

2
+ ~Q

)
= − −iω + (λH +Q/2) sinϕp + ξ − q+Q

2
sinϕp

(ω + i(λH +Q/2) sinϕp)2 + (ξ − q+Q
2

sinϕp)2 + |∆|2
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ε2,1(q) =

(
1

U
− g−q + gq+2Q

2

)
±
√(

g−q − gq+2Q

2

)2

+ |f−q|2,
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1

U
− g−q + gq+2Q

2
=

∑

ω>0,λ

∫ 2π

0

dϕ

4

1√
(ω + i(λH +Q/2) sinϕ)2 + ∆2

×

×
(

1− (ω + i(λH +Q/2) sinϕ)2 − ( q+Q
2

sinϕ)2

(ω + i(λH +Q/2) sinϕp)2 + ( q+Q
2

sinϕ)2 + ∆2

)
,

g−q − gq+2Q

2
=

∑

ω>0,λ

∫ 2π

0

dϕ

4

1√
(ω + i(λH +Q/2) sinϕ)2 + ∆2

×

× 2i(ω + i(λH +Q/2) sinϕ)( q+Q
2

sinϕ)

(ω + i(λH +Q/2) sinϕ)2 + ( q+Q
2

sinϕ)2 + ∆2
,

f−q =
∑

ω>0,λ

∫ 2π

0

dϕ

4

1√
(ω + i(λH +Q/2) sinϕ)2 + ∆2

×

× ∆2

(ω + i(λH +Q/2) sinϕ)2 + ( q+Q
2

sinϕ)2 + ∆2
.
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g−q =
∑

ω>0,p,λGλ,p−q/2Gλ,−p−q/2
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gq+2Q =

∑
ω>0,p,λGλ,p+q/2+QGλ,−p+q/2+Q
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∑
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(
u

v

)
= ∆

(
eiψ/2e−iϕ/2 cos θ/2

eiψ/2eiϕ/2 sin θ/2

)
,
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f(κ) = βa∆
4 cos2 θ + κ∆8 cos4 θ.
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Fsn = α∆2 + βs∆
4 + βa(|u|2 − |v|2)2 +

+
(C1 + C2)

4
∆6 +

(3C1 − C2)

4
∆2(|u|2 − |v|2)2 +

+
(D1 +D2 +D3/2)

8
∆8 +

(6D1 −D3)

8
(|u|2 − |v|2)2∆4 +

(D1 −D2 +D3/2)
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(|u|2 − |v|2)4 +

+ E3Q,
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A =

(
l7 + l9|u|2 + l10|v|2 l11uv

l11u
∗v∗ l7 + l10|u|2 + l9|v|2

)
,

V+ = (u∗3Q, v−3Q), X+ = (x∗, y),

x = l8u
2v∗ + l12u

2v∗|u|2 + (l13 + l14)u2v∗|v|2;

y = l8v
2u∗ + l12v

2u∗|v|2 + (l13 + l14)v2u∗|u|2. � ï4K ¨�ô �
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E3Q = −X+A−1X.
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E3Q = d2 ·
(
|u|6|v|2 + |u|2|v|6

)
+ d3 · |u|4|v|4,
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d2 =

1

3!

∂3E3Q

∂U3

∂E3Q

∂V
=
l8(−2l12l7 + l8l9)

l27

d3 =

(
1

2!

)2
∂2E3Q

∂U2

∂2E3Q

∂V 2
=

2l8(−2(l13 + l14)l7 + l8(l10 + l11))

l27
.
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ĵ(chir) = U+~̂jU

H�N�58>474ò4;6A��4;6>4;�ø�<FP
N
U = 1√

2

(
1 1

eiϕ −eiϕ

) �
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Tc(H)
��7414747è� 1�N8�4>4N8����;614747

(0, 0)
<85�1(<�3=7(58;����814<2;=; 36>4;�P�14;�� �4<���;6��<�£=<

�4<���<ûùè;=147���¡��4<�@�N�EFN81414<8£=<-1�NkQ�7(38K ¬ K
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N�3=<��!N�147(�G74HI;=;�5M�87�P��

1

Uν(εF )
= T

∑

ω>0,λ

∫ 2π

0

dϕ

2

1√
(ω + iHλ sinϕ)2 + ∆2

.
� SOK ¬K�

��N8HI;6?�N8;=Hf¡�?(58< ∫ 2π

0
f(sinϕ)dϕ = 2

∫ π/2
−π/2 f(sinϕ)dϕ = 2

∫ π
0
f(cosϕ)dϕ = 4

∫ π/2
0

f(cos 2ϕ)dϕ.��<8£ P�N(¡�EFN8HI;=1(���m� � S�K ¬H�
sinϕ

14N
cos 2ϕ

7m743=�4<����8E=9���B^<�>(HÁ9 ���
cos 2ϕ = cos2 ϕ − sin2 ϕ

�
cos2 ϕ+ sin2 ϕ = 1,

�4>4N8�89�ÿ\?�N83658�-9�>�N���14;=1(7(��3=N8HI<�36<�£ �
N836<��!N8147��GEFN8�47436�f�!N8;6H�@�N8@

T
∑

ω>0,λ

2

∫ π/2

0

dϕ
1√

[ω(c2 + s2) + iHλ(c2 − s2)]2 + ∆2(c2 + s2)2
,

� SOK ¨ �

£ P
;
c = cosϕ, s = sinϕ.

¥î�4<�3���;�P
1(;=H.741�5�;=£6>�N���;2P
;���N8;=HmEûN8HI;61(9
ϕ = arctg t,

�4<���9�?�N8;6Hf�

T
∑

ω>0,λ

2

∫ ∞

0

dt√
Aeiψt4 + 2(ω2 +H2

λ + ∆2)t2 + Ae−iψ
,

� SOK « �

£ P
;D<���<8E=1�Nû?47���7
Aeiψ = (ω − iHλ)

2 + ∆2 7

A =
√

(ω2 + (|Hλ|+ ∆)2)(ω2 + (|Hλ| −∆)2).
� SOK ï �
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τ = tei

ψ
2 ,
�4<vP�9�£=;D1�Nè��;=36@�<�14;=?(14<�36587_741(58;=£6>�N���3�5�>4;6HI7(5�3þ��@�1(9û��ÿO¡�<�365�N�;65�3þ�	�

T
∑

ω>0,λ

2

∫ ∞

0

dτ√
A
√

1 + (a+ a−1)τ 2 + τ 4
,

� SOK � �
�k@�<85�<�>(<�H

a =

√
(ω2 + (|Hλ|+ ∆)2)

(ω2 + (|Hλ| −∆)2)
.

� SOK ñ �
��;6�4;=>(��� � SOK � � P
;��
N�;=H.<��8>�N�5�1�9�ÿ�EFN8HI;=1(9 τ = tgϕ,

�4<���9�?�N8;=Hf�

T
∑

ω>0,λ

2√
A

∫ π/2

0

dϕ√
1 +

(√
a−
√
a−1

2

)2

cos2 2ϕ

� SOK ô �

ZU?(7(5��f�!N���¡*?(5�< ∫ π/2
0

f(cos2 2ϕ)dϕ =
∫ π/2

0
f(sin2 ϕ)dϕ

¡ÁEûN8HI;61(�4;6HX���4<�3���;�P�14;=H 741(58;=£6>�N���;
cos2 2ϕ

1�N
sin2 ϕ

7�¡�3���;�P�9���<��4>4;�P
;���;=1474ÿ í��4��7(�(5�74?(;=3=@�<�£6<k741(5�;6£=>�N �
Nv�4;=>(��<�£=<O>4<=P�N
K(k) =∫ 2π

0
(1− k2 sin2 ϕ)−1/2 ¡4�4;6>4;=�(743=�f�!N�;=H � SOK ô � ����7�P
;8�

T
∑

ω>0,λ

2√
A

K

(
i

√
a−
√
a−1

2

)
.

� SOK � �
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K
�-5�N8����74?414�fA	¡¦�4>47(HI;=1(��� @s14;=HÁ9�365�N�1�P�N8>(5814�f;��4>4;6<���>�N�EF<��!N�147(� � 36HfK � ¨8ª �»� ¡EûN��4743=�f��N8;=H.<8@�<814?�N�58;�����1(<-9�>�N8�814;=147(;O3=N8HI<�3=<8£ �
N83=<8�!N8147(�G@�N8@��

1

Uν(εF )
= T

∑

ω>0,λ

2√
A

K
(√

1− 1
a2

)

√
a

,

� SOK � �
ì2<FP�365�N8���4�(��� � S�K � � EF14N ?(;=147(� � SOK ï � 7 � S�K ñ � P���� A 7 a ¡��4<���9�?�N8;6H � ï(K ï � K��N8HI;65874Hf¡�?(5�<O�85�<8>4<�£=<D9�>�N8��14;6147(��3FN8HI<83=<�£ �
N�3=<��!N�147(�k9k1�N83°�4<�@�N^?(5�<O14;65 K! 2>4<�HI;°@�N8@-7(E
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∆(r) = ueiQr
K

Ò�à ¢�9�14@4ò(7(���2<�367�P
�2K

Y (T,∆) =
1

4T

∫
dξ
�M`cX
^ 2

√
ξ2 + ∆2

2T
= 1− T

∑

n

∆2π

(ω2
n + ∆2)3/2

.
� SOK ¬ ª �

Û�à ì2<���;6EF14N��GBD<8>4HÁ9û�
N(K
∫ 2π

0

dϕ

ω + iH sinϕ
=

2π
�MdfáW�

ω√
ω2 +H2

.
� SOK ¬�¬K�
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∫ 2π

0

1

4
√

(ω + iH sinϕ)2 + ∆2

−1 + (ω + i(H +X) sinϕ)2

(ω + iH sinϕ)2 + ∆2 + (X sinϕ)2
=

=
∑

ω>0,λ

zK(k)− z1Π(l1, k)− z2Π(l2, k)√
(∆ +H)2 + ω2

,
� ð¦K ¬K�

∫ 2π

0

1

4
√

(ω + iH sinϕ)2 + ∆2

∆2

(ω + iH sinϕ)2 + ∆2 + (X sinϕ)2
=

=
∑

ω>0,λ

yK(k)− y1Π(l1, k)− y2Π(l2, k)√
(∆ +H)2 + ω2

,
� ð¦K ¨ �

£ P
;D����;�P
;=14�s<���<8E=1�Nû?4;=1(7(�

l1(S) = 1− (∆−H + iω)(∆2 − (H + iω)2) +X2)

(∆ +H + iω)(∆2 +H2 + ω2 −X2 − 2iS)
,

l2(S) = l1(−S);

z = −2− ∆H(2iωX + ∆(H + 2X))

(∆ + iω)2X2
,

z1(S) = − (∆−H + iω)

2 (∆ + iω)2 X2
(
∆2 − (H − iω)2 +X2

)
S
L(S),

z2(S) = z1(−S);

y =
∆2H2

(∆ + iω)2X2

y1(S) = − i∆2 (∆−H + iω)

2 (∆ + iω)2 X2
(
∆2 − (H − iω)2 +X2

)
S
M(S),

y2(S) = y1(−S);
� ð¦K « �
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£ P
;
L(S) = −i∆4H(H +X)2 −

− 2ω2X2(H − iω +X)(ωX + S) +

+ 2i∆ωX(H +X)(H − iω +X)(ωX + S) +

+ ∆3(H +X)2(−iH2 −Hω + 2ωX + iX2 + S) +

+ ∆2(H +X)(H2 − iHω +HX + iωX)(2ωX + S)−
− ωX2∆2(H +X)2

7
S =

√
−∆2H2 + (∆2 + ω2)X2, X =

q +Q

2
;

� ð¦K ï �

M(S) = ∆H3(∆ +H − iω)−
− HX2

(
∆(∆ + 2H)− i(∆−H)ω + 2ω2

)
+

+ (∆ + iω)X4 +

+
(
H2(i(∆ +H) + ω) + (−i(∆ +H) + ω)X2

)
S.
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óÆ741(E=�89�>4£�N�� JON81�P�NF9n36<�<85��

��;�5�3658�89�ÿ 5�P�7�N8£=>4N8HIHI� 7G���f>�N�ùv;=1474;��

D1 = 1/8Ts
∑

ω,p,λ

G4

(
p+

Q

2

)
G4

(
−p +

Q

2

)
;

� ¥¦K ¬K�

D2 = Ts
∑

ω,p,λ

G4

(
p+

Q

2

)
G3

(
−p+

Q

2

)
G

(
−p− 3Q

2

)
+

+ Ts
∑

ω,p,λ

G3

(
p+

Q

2

)
G2

(
−p+

Q

2

)
G2

(
−p− 3Q

2

)
G

(
p+

5Q

2

)
;
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D3 = 3/2Ts
∑

ω,p,λ

G4

(
p+

Q

2

)
G2

(
−p +

Q

2

)
G2

(
−p− 3Q

2

)
+

+ Ts
∑

ω,p,λ

G3

(
p+

Q

2

)
G

(
−p +

Q

2

)
G3

(
−p− 3Q

2

)
G

(
p+

5Q

2

)
+

+ Ts
∑

ω,p,λ

G3

(
p+

Q

2

)
G3

(
−p+

Q

2

)
G

(
−p− 3Q

2

)
G

(
p− 3Q

2

)
+

� ¥¦K « �

+ Ts
∑

ω,p,λ

G2

(
p+

Q

2

)
G2

(
−p+

Q

2

)
G2

(
−p− 3Q

2

)
G

(
p− 3Q

2

)
G

(
p+

5Q

2

)
;

l7 =
1

U
− Ts

2

∑

ω,p,λ

G

(
p+

3Q

2

)
G

(
−p +

3Q

2

)
;

� ¥¦K ï �

l8 =
Ts
2

∑

ω,p,λ

G

(
p+

Q

2

)
G

(
−p +

Q

2

)
G

(
−p− 3Q

2

)
G

(
p+

5Q

2

)
;

� ¥¦K � �

l9 = Ts
∑

ω,p,λ

G

(
−p +

Q

2

)
G2

(
p− 3Q

2

)
G

(
−p− 3Q

2

)
;

� ¥¦K ñ �

l10 = Ts
∑

ω,p,λ

G

(
−p+

5Q

2

)
G2

(
p− 3Q

2

)
G

(
−p− 3Q

2

)
;

� ¥¦K ô �

l11 = Ts
∑

ω,p,λ

G

(
−p+

Q

2

)
G

(
p− 3Q

2

)
G

(
−p− 3Q

2

)
G

(
p+

5Q

2

)
;

� ¥¦K � �

l12 = Ts
∑

ω,p,λ

G

(
p+

Q

2

)
G2
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