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Modern Physics (Phys. IV): 2704

Professor Jasper Halekas
Van Allen 70
MWF 12:30-1:20 Lecture




Ultraviolet Catastrophe

"Rayleigh-Jeans Law”

I((A)=211C/A\% * KT

Classical theory (5000 K)
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Maxwell-Boltzmann Statistics

With increasing energy E, it is progressively
less likely that any given particle will attain
that energy, so more particles will be found
with lower energies. It is assumed that an
unlimited number of particles can occupy
any energy state.
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Planck Theory

EosciIIator = nhv = NE&

In other words, energy comes only in discrete multiples of
a fundamental unit € = hv (should look familiar?!)

Nn —Bene/kT= Ba-nhv/kT

2N_=N

n

<E>=1/N*3N E._



Concept Check

The sum over all n of Be™¢kT should equal N.
What is B?

N

N*(1-g/kT)
N/(2-e-€/kT)
N*(1-e-¢/kT)

Note: The sum of x"
fromn=o0ton=o0is 1/(1-x)



Concept Check

The sum over all n of Be™¢kT should equal N.
What is B?

N

N*(1-g/kT)
N/(l_e-e/kT)
N*(1-e-¢/kT)
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Black Body Radiation

Cosmic Microwave Background Spectrum from COBE
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Photons, Magical Photons

Light is an electromagnetic wave

Lig

D

D

notons
notons

notons

nt is also a particle!

nave zero rest mass (m = o)
nave energy E =hv

nave momentum p = hv/c = h/A



Compton Scattering
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