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1 Measurements and states

Consider a spin-1/2 particle. The following exercises use the states
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and the standard representation

For each of the following choices of measurement, list the measurement outcomes, associated
states and associated projector operators.

a) SG#.
b) SG 7.

Consider photon polarization. The following exercises use the states
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and the standard representation

For each of the following choices of measurement, list the measurement outcomes, associated
states and associated projector operators.



c) Photon polarization along the “diagonal axes.”

d) Circular photon polarization.

e) Does the form of the measurement operators for either measurement depend on the
measurement outcomes?

f) Would machinery for calculating probabilities use the measurement outcomes?
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Mulbpe qubit mecswenants.
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2 Projectors for two qubits

Consider two qubits and suppose that the left is measured in the basis {|0),|1)} while the
right is measured in the basis

(Ga (o) 5 (o)}

a) Determine the four projectors for the all pairs of outcomes.

b) Determine the projectors for measurements on the left qubit regardless of those on the
right.

¢) Determine the projectors for measurements on the right qubit regardless of those on the
left.

d) Suppose that the pair is initially in the state

) = % (|00> —101) + [10) + |11)).

and the left qubit is measured in the basis {|0),|1)}. Determine the probability with
which either outcome occurs and the two states after measurement.
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