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Chapter 40 
Introduction to Quantum 

Physics 
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40.1 Blackbody radiation and Planck’s 
hypothesis  
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40.1 Blackbody radiation and Planck’s hypothesis  

•    
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•  A good approximation of a black body 
is a small hole leading to the inside of a 
hollow object. 

•  The hole acts as a perfect absorber. 
•  The nature of the radiation leaving the 

cavity through the hole depends only 
on the temperature of the cavity. 



Two Experimental Findings:  
•  The total power of the emitted radiation increases with 
temperature. 

•  Stefan’s law: 
  

 

•  The peak of the wavelength distribution shifts to shorter 
wavelengths as the temperature increases. 
•  Wien’s displacement law:  
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Intensity of blackbody radiation  
•  The intensity increases with 
increasing temperature. 
•  The amount of radiation emitted 
increases with increasing temperature. 

•  The area under the curve. 
•  The peak wavelength decreases with 
increasing temperature. 
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Rayleigh-Jeans law 
• An early classical attempt to explain 

blackbody radiation was the Rayleigh-
Jeans law. 

 
 
•  where kB is Boltzmann’s constant.  
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Ultraviolet catastrophe 

•    
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Max Planck  

•    
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Max Planck  



• Planck’s constant  
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Planck’s wavelength distribution function  
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