If you graph these functions, the “orbitals” that you have
seen many times before since high school start appearing
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The final "touch” requires putting all together

Y (0, ¢) = O0)P(d)

where |®(0) = AP/"(cos8)| and | ®(¢) ="
with the "quantization” condition:
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We also heed to normalize using d°r = r*sin6 dr d6 d¢
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For the angular component this means:
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By this procedure the famous spherical harmonics arise:
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Question

Consider the normalized wave function in the figure. Assume
it is the wave function W¥(x,0) at time t=0 of a wave packet
problem. (a) Find ¢(k). Do the simple integral. (b) Now find
W(x,t). Leave this result just expressed as an integral in k.

W(x) ﬂ

oo y
(&) @ - L S $o9e  de o Sl
Fz‘w‘r_@ [
(b) pat W=k 4
(yh)= L dly e\ =m ) du
Yoro= 24 ¢
B A ( kn—ﬂ{
JL g R )Qlk
T 20! k




,JL

uonsand




Consider the infinite square well of width "a".

A

Is the wave function ¥ (x) = cos(nx/a) an
eigenstate of the momentum operator?

Question

—

Apply p operator over ¥ (x) and see if you obtain
a humber times ¥(x)

(-i h d/dx)¥(x)= (-i 1) d/dx cos(rnx/a) = (irh/a) sin(xx/a)

Answer: No, it is not eigenstate.

Note: you can also use Euler formulas, (-i h d/dx)¥(x)= (-i h/2)
d/dx (e™/a +e-im/a)= (-i h/2) (in/a) [e™/e -e-™/a]=(ith/a) sin(nx/a)
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Consider the normalized wave function in the figure: F(x) ﬂ

(a) Find the coefficient ¢(p) = <fp|T >, where f is the
eigenfunction of the linear momentum with eigenvalue p.
(b) Find the probability that in a measurement, the
momentum p is between 0 and o=. Use foosinz()() dx = T
0 2
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