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solve the Hubbard Model!!

Cooper instability??

Progress thus far?

DMFT QMC disputes
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counting particles
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is there a more efficient way?
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Hatsugai-Khomoto Model (1992)
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Hubbard band operators

Fermi liquid 
QP

{
⌃(k,!)

! = ⇠k + U/2

<⌃ = =⌃ = 1

c†k�

⇣k� = c†k�(1� nk�̄)
⌘k� = c†k�nk�̄+

GR
� (k,!) =

1

! + i0+ � (⇠k + U/2)� (U/2)2

! + i0+ � (⇠k + U/2)

hnk�i =
1

2



Mott transition: composite excitations
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what does the HK model leave out??

dynamical spectral weight transfer

[Ht, HU ] 6= 0



Cooper Instability
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variational wave function
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|xk|2 + |yk|2 + |zk|2 = 1

three variational parameters
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Bogoliubov excitations
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can we explain the color change?
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condensation energy

UV-IR mixing
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why?

H = HHK +Hp

[HHK, Hp] 6= 0
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