PROBLEM 1: Stationary and Non-Statonary States

Consider a quantum system whose particles are in the following state:

\I/(.T:, t) - %"/fl (m)e—iElt/ﬁ _ i\/gl/);;(z)e_iEat/ﬁ' + _\}_5¢5(m>e—iE5t/ﬁ’ (1)

where ¥y, (z), n = 1,2, 3... are stationary states of the Hamiltonian governing the system,
Hipp(z) = Enp(z).
Answer the following questions:

a) Do you expect (z), {(z?) and (E) to be time dependent or time independent? Discuss
briefly, but do not calculate. (2 Points)

b) Is the uncertainty AF positive, negative or zero? Is AE time dependent or time inde-
pendent? Again, discuss briefly but do not calculate. (2 Points)

¢) Is ¥(t) above a solution of the time dependent Schroedinger equation? Demonstrate. (2
Points)

d) If the stationary states ¥1(z), ¥3(z) and 5(z) are eigenstates of the harmonic oscillator,
will any of your answers to part a) change? Justify. (2 Points)

e) Now assume the particles are in the state
U(z, t) = Py(z)e B/,

Answer parts a) and b) for this state. (2 Points)
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