3. Show that for two particle operators of the form

1
F =33 £ (e %s) (1)
a#B
can be written in the form
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where
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Tips: Remember that »°  [i)aa(k| = a;rak. You may assume that particles
are either bosons or fermions in which case you might also find respective
commutation relations [ak,a;]; = 0y; useful (upper sign for bosons). Also,
the symmetry of f(® implies that matrix elements are independent of « and

B.

4. A coherent state of a bosonic many-body system is given by
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where |n)pock is the Fock state in which n particles have been created in
some single-particle state ¢ (let us denote that single-particle state ¢ = 0), i.e.

n
|7) Fock = N (cg) |0), where |0) is the vacuum state with zero particles.

a) Find a proper normalization N for the Fock state |n)rock and calculate
the norm of the coherent state (¥|¥).

b) Find the number of particles in the coherent state (\Illc:gco|\Il).

¢) Find the variance of the number of particles in the coherent state
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