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1. [4] State the Curie law for paramagnetic susceptibility of a solid of atoms each
carrying magnetic moment equal to the Bohr magneton, explaining meaning of all pa-
rameters/quantities used in its formulation. Compare that with the contribution towards
paramagnetic susceptibility from magnetic moments of nuclei.

2. [3] Write down the formula describing Pauli susceptibility of due to the electron spin
in a metal, explaining meaning of all parameters/quantities used in it.

3. [3] Describe the origin of the intra-atomic exchange energy and Hund’s rules in
application to spins of atoms. Use Hund’s rules to determine the magnetic moment of
one atom of manganese, Mn.

4. [4] Write down the Heisenberg Hamiltonian for the inter-atomic exchange in a solid.
Describe ferro- and antiferromagnetic ordering of atomic spins in a one-dimensional chain
of atoms.

5. [6] Following notes, use self-consistent mean field theory to describe magnetization
dependence on temperature, M(7T) near the critical temperature, T, of a ferromagnetic
transition. Write down the formula which relates the Curie temperature, T, to the
inter-atomic exchange constant in a ferromagnetic material and explain meaning of all
parameters which appear in it.



