
Going from Spin to Wavefunction (Modified) Handout

1. Consider a spin-1/2 system

a) In Dirac notation, write down all the eigenvalue equations for the Sz operator.
b) Represent the following spin-1/2 state:

|ψa⟩ = |+⟩y

i. in Dirac notation using the Sz basis.
ii. with Arms in the Sz basis.
iii. as a column matrix in the Sz basis.
iv. as a Sz probability histogram.

2. Consider a spin-1 system under the influence of a Hamiltonian Ĥ = ωŜn.

a) In Dirac notation, write down all the eigenvalue equations for the Hamiltonian.
b) Represent the following spin-1 state:

|ψb⟩ = |1⟩

i. in Dirac notation using the energy basis.
ii. with Arms in the energy basis.
iii. as a column matrix in the energy basis.
iv. as a energy probability histogram.

3. Consider a spin-2 system with 5 possible values for spin components: 2ℏ, ℏ, 0ℏ,−ℏ,−2ℏ.

a) In Dirac notation, write down all the eigenvalue equations for the Ŝz operator.
b) Represent the general state |ψc⟩:

i. in Dirac notation using the Sz basis.
ii. with Arms in the Sz basis.
iii. as a column matrix in the Sz basis.
iv. as a Sz probability histogram.

4. Consider a quantum system where the position of the particle is something you can measure:

a) In Dirac notation, write down all the eigenvalue equations for the x̂ operator.
b) Represent the state |ψd⟩:

i. in Dirac notation using the position basis.
ii. with Arms in the position basis.
iii. as a column matrix in the position basis.
iv. as a probability density graph.
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