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Aufgabe 1) Creation and annihilation operators

Proof the following relations for the fermonic creation dg and annihilation a; operators and the particle number

operator n; = &;-rdi :

° flf =1,

e a;n; = a;
o alni=0
e n;a;,=0

o ial=al
Aufgabe 2) Matrix elements
Calculate the matrix element of bosonic and fermonic operators over the vacuum state |0 >
< 0la;a alal, |0 >
Aufgabe 3) Coulomb Interaction
Using the general representation of the two-particle interaction in the field operators:

Hint = %/d?’rd?’r’\i!(F)T\i/(r"’)TU(F— 7)) (7).

show that the Coulomb interaction U = (f_%,) (in a.u.) for spinless fermions has the following form in impuls

E—space:



