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Assignment #8 
PHYS-410 
Fall 2013 
Mr. Scofield 

Announcements 

Reading 
Read the rest of Chapter 7, with particular emphasis on section 7.4 (blackbody radiation) 
and 7.5  (Debye theory of solids) and 7.6 (Bose condensation).  The factor of ¼ that 
appears on the relationship between the spectral energy density inside a cavity and the 
spectral radiation flux leaving the cavity is derived on pp. 300-302 (for those of you with 
curiosity about such things). 

Homework Problems (from Schroeder, unless otherwise specified) 
Your solutions to the problems below are due at the beginning of class, Friday, Nov. 15 

1. Density of States for blackbody radiation 

Recall in lecture that we considered the electromagnetic standing wave modes in a metal 
cavity of volume V = L3.  The boundary conditions at the cavity walls yield standing wave 

modes.  The wave vector and frequency are related by ck   with 2 2 2
1 2 3k k k k   , and 

the three components of the wave vector are quantized, j jk n L , with nj being any 

positive integer.  For this problem show that the number of standing wave modes per unit 
volume with frequencies between d     is given by 

  2
3

4
D d g d

c

    , 

where g = 2 for the two allowed photon polarizations. 
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2. Schroeder Problem 7.33 
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3. Schroeder Problem 7.37 

Prove that the peak in the Planck energy (or frequency) spectrum occurs at 2.82x  , where 

B

hfx k T .  For those who like a challenge, consider the Planck wavelength spectrum.  At 

what wavelength does it peak? 

4. Schroeder Problem 7.38 

 

5. Schroeder Problem 7.43 
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6. Schroeder Problem 7.46 

 

 


