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ĤT (t) = Ĥ +
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�

D
B̂ (x)

E
(t) =

ˆ
d
3
x
0
dt

0
D

R

BA
(xt;x0

t
0)' (x0

, t
0)

iD
R

BA
(xt;x0

t
0) = ✓ (t� t

0) h 0|

h
B̂H (x, t) , ÂH (x0
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ˆ
d
3
x' (x, t) Â (x)
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h 0| Â (0) |n,ki hn,k| B̂ (0) | 0i

! + (En � E0)� i⌘

#

ReDR

BA
(k,!) = ReDBA (k,!)

ImD
R

BA
(k,!) = sgn (!) ImDBA (k,!)

�G↵� (r1⌧1; r2⌧2) = Tr

⇢
⇢̂

Z
T⌧

h
 
↵M

(r1⌧1) 
†
�M

(r2⌧2)
i�

 
↵M

(r1⌧1) = e
K̂⌧1 

↵S
(r1) e

�K̂⌧1

 
†
�M

(r2⌧2) = e
K̂⌧2 

†
�S

(r2) e
�K̂⌧2

⇢̂ = e
��K̂

K̂ = Ĥ � µN̂
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Função de Green dos fônons Vértice elétron-fônon
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s=1 (k) k k (ramo acústico longitudinal)

✏↵
s=2,3 (k) ? k (ramos acústicos transversais)
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Interação efetiva devido à troca de fônons:
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Hamiltoniano BCS

“Casquinha” de “espessura” wD em torno da energia de Fermi.
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