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Announcements

1. Third exam – may turn in reworked exams by Wednesday.   
Additional presentations???

2. Slight change in syllabus 

3. Remember to bring your evaluation pin #’s and Thinkpad’s
to lab this week.

4. Today’s topics – atomic, molecular, and solid state physics
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The physics of atoms –

Features are described by solutions to the matter wave 
equation – Schrödinger equation:
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Form of probability density for ground state (n = 1)
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Angular degrees of freedom

-- since the force between the electron and nucleus depends 
only on distance and not on angle, angular momentum L ≡ r x p
is conserved.    Quantum numbers associated with angular 
momentum: ( ) ( )
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Summary of results for H-atom:

n = 1

n = 4
n = 3

n = 2

Balmer series

spectra

degeneracy associated 
with  each n: 2n2
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Atomic states of atoms throughout periodic table:
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Example:   Cu     (Z=29)   1s22s22p63s23p63d104s1
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Physics of molecules and solids
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Example:  electron density associated with

H2 molecule:                                  CH4

molecule:
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Molecular binding of nuclei due to electron “glue”:

ionic interaction

R

R

V(R) V(R)
1/R

Dissociation 
energy



04/21/2003 PHY 114 -- Lecture 29 13

Physics of solids 
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Energy spectrum of  
atom or molecule :

highest filled state 
for insulator

highest filled state 
for metal
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Example:  2 materials made of pure carbon:

diamond (insulator)
graphite (semi-metal)


