
Chapter 8

8.1

The properties of the time evolution can be demonstrated below
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we can use the Heisenberg equations of motion to write
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†
k

dt
= [â

†
k
(t), Ĥ]
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which gives as a function of time
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This process can be repeated for âk(t) with the only change being a sign from the commutator [â, n̂], yielding
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8.3

For the operator
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the time evolution is given by
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8.4

For the Hamiltonian

Ĥ = !Ŝy

we can use the Hamiltonian equations of motion to write

i~dŜz
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as well as

i~dŜx
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Ŝx, Ŝy
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dŜx

dt
= !Ŝz

These coupled equations of motion can be decoupled as follows
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which have solutions

Ŝx(t) = Ŝz(0) sin!t

Ŝz(t) = Ŝx(0) cos!t

This shows that the spin precesses about the external magnetic field.


