Correlated Electrons E. Koch

Exercise Sheet 7

1. expansion of field operators
Show that the field operators can be expanded in a complete orthonormal set
{@n(x)} as Ui(x) = £, 0a(x) cl.

2. Slater determinants p1(x1) wa(x1) w3(x1)

Show that <0|\Tf(x1)\TJ(XQ)\TJ(X3) cgcgcf|0> =det| p1(x2) @a(x2) ©3(x2)
01(x3) ©w2(x3) ©w3(x3)
3. density operator A(x) = UT(x)W(x)

i. For an N-electron state with wave-function

WG, om) = = 010 G) -+ W) W)

4. non-interacting Hamiltonian
Consider the non-interacting N-electron Hamiltonian
N/
HG. i) = 3 (5804 V(D)
i=1

Rewrite the Hamiltonian in second quantization using the basis of eigenfunctions
1 L . -
_EA + V(7)) on(F) = enpn(T)

Show that the eigenstates of H are the Slater determinants 11, C,T7|O> and find
their eigenenergies.



