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Two problems

e U-scale physics is neither fermionic nor
bosonic: Un’LTnZl

e Spectral weight transfer: UHB and LHB are
not orthogonal




Spectral weight transfer
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How can we preserve
the 2x sum rule without
the high-energy scale ?
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applicability

Incoherent broadening
of LHB does not fill in the
charge gap
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Projection is not integration:

Integration does not change the number
of states per site

Local SU(2) symmetry is
An artifact of projection




How can we preserve
the 2x sum rule without
the high-energy scale (UHB)

N

New degrees
of freedom
emerge at low
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In this paper we study the spectral-weight transfer from the high- to the low-energy scale by means of
exact diagonalization of finite clusters for the Mott-Hubbard and charge-transfer model. We find that
the spectral-weight transfer is very sensitive to the hybridization strength as well as to the amount of
doping. This implies that the effective number of low-energy degrees of freedom is a function of the hy-
bridization and therefore of the volume and temperature. In this sense it is not possible to define a Ham-
iltonian which describes the low-energy-scale physics unless one accepts an effective nonparticle conser-

vation.




Key idea:

Extend the Hilbert space:
Associate with U-scale a new
Fermionic oscillator

Impose a constraint in such
A way that all unphysical states
Are removed




Impose a constraint: D] is
associated with creation of double
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Extend Hilbert Space
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Allowed Hops: Hole Doping
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Solve Constraint:
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a.) Integrate over o.
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b.) integrate over D.
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UV theory = Hubbard model
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Integrate over D_j: heavy field
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Fermionic Guassian integral: Do exactly!!




Exact Low-energy theory
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What is s?
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b.) Conserved Charge: bosons+fermions
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Low energy
Limit of Hubbard model
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Integrate out both
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No M Matrix: Closed Form
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Boson breaks local
SU(2) symmetry
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Much ado about zeros
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Non-projective terms
Preserve the zeros




Low-energy theory preserves ‘Mott gap’
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Wavefunction
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What is the electron operator?
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Spectral function
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Graf, et al. PRL vol. 98, 67004 (2007).
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Origin of two bands
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T-linear resistivity

® One critical length scale

® Charges are critical

® Charges af€x SrR@reated nor annihilated
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New scenario

as X increases
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Thermal effects
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Optical conductivity
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Prediction: dielectric function
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summary

low-energy theory: non-electron
Quantum numbers emerge---
SC boson-fermion model

Boson=normal state properties of cuprates
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