
Fluctuation-Dissipation Theorem 
 

Linear response ∝ equilibrium fluctuation 
Let us consider the Ising Hamiltonian for N spins: 

𝑉(𝑠!) = −𝐽 ) 𝑠"𝑠#
(",#)∈{)*+,*-.	)*01234,}

− 𝐻 )𝑠"
"+,-

6(7!):	9+1)*.0:+.04)

. 

Specific Heat 

The expectation value of the energy is 
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and the specific heat is defined as 
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(Note) Both the specific heat and energy fluctuation diverge at the phase-transition (or Curie) 
temperature, Tc. 

 
Magnetic Susceptibility 

Note 
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The magnetic susceptibility is 
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