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1. Commutator relations

Based on the quantum mechanical operators of the quantum mechanical harmonic oscillator
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as well as their commutator
[q,p] = ih
show that
[a,a'] =1

Show also the following relations:

2. Quantization of the electromagnetic field

It is well known that for a classical electromagnetic field the energy is given by
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as well as

[drrw GL] = 5m,n

show that for a quantum mechanical field the energy is given by
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3. Variance of the electrical field

Show that the variance of the electrical field of a fock state |ny) equals
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