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Problems 1-3: (were given in problem set 1) 

 

Problem 4: 

Calculate the eigenvalues of the effective spin Hamiltonian 

ℋ𝑠𝑝𝑖𝑛 =
1

4
(𝐸𝑠 + 𝐸𝑡) −

1

4
(𝐸𝑠 − 𝐸𝑡) 𝝈1 ⋅ 𝝈2 

where the direct product of spin operators (Pauli matrix vectors 𝝈𝑖) is defined as in Lecture 7. 

Discuss in the context of the triplet and singlet eigenstates defined for the full exchange 

Hamiltonian in Lecture 7. 

 

Problem 5: 

Draw the wavevector (q) dependence of the Pauli paramagnetic susceptibility and Landau 

diamagnetic susceptibility. Explain the notion of a single-particle (electron / hole) excitation of the 

Fermi sea, as discussed in the lecture. Explain why the Pauli and Landau susceptibilities are 

suppressed to zero when the wavevector is |𝒒| ≫ 2𝑘𝐹, where kF is the Fermi wavevector in the 

spherical Fermi surface approximation. 

 

 


