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Physics 353:  Problem Set 2 – SOLUTIONS 

 
 
 
1  Graphs 

 
 
 
2  The blackbody peak.   

 



 
(b)  

 



 



 
 
 
3  Numbers of photons 
 
(a)  We showed in class that the number of photons with ω  between ω   and dω ω+  is 
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.  N is simply the integral of this.  Defining /x ω τ≡  as 

usual, 
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Graphically (a good, quick way to do evaluate the integral) we see that the area under the curve 
covers about 13 boxes of area 0.2, so the integral ≈2.6. 
 
Numerically integrating, the integral ≈2.4. 
 
I’m sure you could look this up somewhere, also. 
 

(b)  Plugging in numbers, 
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, so 142.1 10N ×=  photons. 

(c)  Ideal gas:  PVN
τ

= .  Equating this with 
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, we need 

3

2 2.4
c

P V τ
τ π

⎛ ⎞= ⎜ ⎟
⎝ ⎠

, where I’ve inserted the value of the integral.  Therefore 
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Noting that BTkτ = , this comes out to be about 140,000 K. 
 
 
 
4   There are many ways to go about expressing the partition function for the photons.  Here is 
one approach that I like.  Think of one particular configuration of the system that has 1n  photons in 
mode 1, 2n  photons in mode 2, 3n  photons in mode 1, etc., where mode 1 has frequency 1ω , mode 
2 has frequency 2ω , etc.  What is the energy of this state?  
 



 
 
 

 
(c)  Note that we can easily turn the above sum over modes into an integral over modes – i.e. over 
“ 0dΩ ”.  But we’d like to make this an integral over frequency, since all our expressions are 
functions of frequency.  We already figured out how many modes are in a given frequency range – 

i.e. what 0 /d dωΩ  is (see your lecture notes): 2
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(d)  (Yan writes using / BT kτ=  and BS k σ= .) 

 
 



5 A one-dimensional blackbody. 
 

 
 
6  (3 pts.) Three short literature searches. 
(a)  I found 229 results, nearly all of which seem to be books. 
(c)  I found 22,306 articles! 
 


