
• Let's add interactions to the tight- binding a.del
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• Heisenberg spin
model from Fermi - Hubbard model :

- Consider 9=12 (half - filling ) and ¥ → 7 (strong
correlation) .

- Basic idea :
Treat Ho as a perturbation to the

ground state of H±
.

→ start from the E- f. Cd degenerate ground state

of H± ,
in which a single particle is frozen to

each lattice site (all I spin configurations having
0
energy ) .

→ Perform 2nd order degenerate perturbation theory
calculation in Ho
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→ Effective Hamiltonian within the previously degenerate

sub -space of frozen spins :
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A. 3 : Practical calculation of observables in free
systems

• One - body observable Lik system of N identical particles :
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- Bosons : System in state 147 - ÷÷py
.
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Flore complicated situation for Bosons in non -orthogonal ,

a' states
: Example : 2 particles in states la > and
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• Time evolution operator ( as an exponential ) requires
some extra care ,

even for free systems :
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- Application to time -
evolved expectation values of one -
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- Application to overlaps between time
- evolved and initial

states (auto - correlations)
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