
Abstract
Spin polaron formulation at finite temperature was used to calculate the angle-resolved photoemission 

(ARPES) intensity of high-temperature superconductors. In the Matsubara Green’s function method, the 
spin polaron Hamiltonian is the interaction term in S-matrix. In this case, holes are described as spinless

fermions (holons) and spins are normal bosons. ARPES intensity calculation considered the imaginary part 
of the retarded Green’s function integrated with a Gaussian instrumental resolution function and with the 

Fermi-Dirac distribution function. 
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The spin polaron hamiltonian can be expressed as:

where:
M(p,q)-the coupling function,

- holon creation
(annihilation) operator,

-spin wave creation
(annihilation) operator

Z -coordination number
Nc -normalization factor.

t - transfer integral

The spin polaron Hamitonian is incorporated into the
Matsubara Green’s function. The S matrix expansion
would yield the finite temperature Green’s function
containing only the connected, different, Feynman
diagrams.

ARPES measures the imaginary part of the
retarded Green’s function integrated with a

Gaussian instrumental resolution function

and with the Fermi-Dirac Distribution function

The spin-less hole operator is based on the free  

Matsubara Green’s Function

-single holon energy

relative to the Fermi

Energy.

-fermion frequencies

-background spin

fluctuations energy

Where:

is the spin wave energy,

-Matsubara spin 

wave frequency 

For the free finite temperature spin wave Green’s function,
the spin wave operator as a linear combination of the
Holstein-Primakoff
Bosons is defined as:

λ1and λ2 are constant coefficients. 
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μ -chemical potential.
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