Helsenberg Uncertainty
Principle



Commutators

e Commutator:
(A, B]=C

« If C'#£0, eigenvalues of A, B can not be
simultaneously determined.



e Define

Uncertainty Principles

o4 =< (A-— < A>)*>



Time-Energy Uncertainty Principle

h

e Define AtAE Z 5
d< A> ol
dt  h
» Take  A: B = f{; i
oy > IS = 2

At: the amount of time it takes the expectation value of A to change by one standard deviation.



