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In which we learn about the atom using the {),,, solution.

Visualizing the probability density
What fraction of the time does the electron spend within
a of the nucleus?

What is the most likely value of r for the electron?
What is the average value of r for the electron?
Spectroscopy of atoms
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Radial Probability Density
P(r,06,9) = Ilpnlmlzdv = |¢nlm|2r25in9drd6d(p

P(r) = B(6,9)|Rul*r?

2 _
2_ (2 T/ 2
[W210l A(a) e ’acos?0

FIGURE 8.22

The radial probability density for
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Probability to find electron in region inside red box?
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Probability to find electron in 2p state inside Bohr
radius in hydrogen atom?

FIGURE 8.22

The radial probability density for
the 2p states (solid curve). The
most probable radius Is r = 4ag.
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the same scale,
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Most likely place to find the electron?
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Most likely r value for the electron in 2p state?

FIGURE 8.22

The radial probability density for
the 2p states (solid curve). The
most probable radius is r = 4ap.
For comparison, the dashed curves

show the 1s and 25 distrit w0
the same scale,
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Average electron position?
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Absorption of Photons

Energy spacing given by:
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Balmer series: A closer look at the spectrum of hydrogen

©
N

410.3 1\ 486.1 656.3 nm

Balmer (1885) noticed wavelengths followed a progression

Balmer used this formula to predict additional lines in the hydrogen spectrum.

434.0

91.19nm
A= ﬁ wheren=3,4,5,6, ...
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How Rydberg equation and Bohr Atom fit together

Balmer-Rydberg Formula

91.19nm
A= 1 1
m n’

Predicts A of n>m transition:

n (n>m)

m (m=1,2,3.
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