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Plank	vs.	(“Ultraviolet	catastrophe”)	blackbody	radiation	theory
nE nhv=

Equilibrium
between	
blackbody	
emitters	and	
radiation	field
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Quantization	of	EM	Field
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1.		Cannot	have	a	mode	with	2	zeros.
example:	(m,0,0)
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2.		For	a	mode	with	one	zero,	only	one	polarization	is	allowed.
example:	(m,n,0)																																																			but	not		 ,x yE E

Scale	factor Radius	in	k-Space

#	of	modes	with	frequency	
=	volume	of	one	octant	of	the	sphere	of	
radius

each	point	represents	two	independent	
modes:		TE	and	TM
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Mode	Density
(#	of	modes/frequency/volume)	=

If	EM	field	energy	is	not	quantized	(classiscal)	- Boltzmann’s	statistics*
probability	of	energy	between					and	 is	
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energy density = (average energy) x (mode density)
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- Rayleigh-Jeans:		(does	not	agree	with	experiment)

as					increases	(“ultraviolet	catastrophe”)
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for (Boltzmann)
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wavelength (l)
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Find	spacing	between	modes	in	a	5m3 room:	
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