Measurement in different bases

Measurement in Z basis:
Expand |¢) in eigenstates |0),|1) of the Z operator, and measure |¢)) = ap|0) + a1]1)

Measurement in X basis:
Expand |¢) in eigenstates |+) = \%(|0> +|1)) of the X operator

) = ayl+) +a|-)
Note that H|+) = |0) and H|—) = |1), so that
HIY) = a[0) +a 1) |

and measurement of H[¢) in the original-Z basis is governed by the amplitudes from the
X-basis (i.e., ax = \%(@0 + aq)).

Measurement in Y basis:
Expand [¢) in eigenstates | £1i) = \%(|O) +i|1)) of the Y operator

) = | +10) + ai| — i)
Note that SH|0) = | + i) and SH|1) = | — i), so apply (SH)~! = HST to write
HST () = ap4]0) + a 1) .

and measurement of HST|+)) in the original-Z basis is governed by the amplitudes from
the Y-basis (i.e., ay;, = \%(ao +iay)).

Measurement in an arbitrary basis:
Suppose uZu! = - 7, and denote the eigenstates of 7 - & by | £ ), so that

) = apal +7) + an| —n) .
Thent u|0) = | +7) and u|l) = | — A) , so that
ully) = apal0) +aall) |

and measurement of u'|1)) in the original-Z basis is governed by the amplitudes a1 from
the n - 5-basis.

F because 7 - 7| £ 1) = uZulu|0,1) = uZ|0,1) = +ul0,1) = +| £ 7)



