
Concept: 
This popular toy is often described, albeit incorrectly, as a demonstration 
of radiation pressure resulting from the collision of photons with the 
vanes inside a high vacuum bulb. In fact, the vacuum pressure inside the 
bulb is too great for radiation pressure to be the correct explanation for the vane’s rotation. There’s simply too 
much drag caused by the surrounding gas molecules. The correct explanation is thermodynamic; the observed 
rotation occurs because the incident light heats up the black faces of the vanes more than the white ones. The 
gas molecules inside the bulb that drift into the hotter black faces receive a greater impulse than do the gas 
molecules bouncing off the white faces, and the corresponding net torque causes the black faces to recede. 

How does the radiometer run backwards? Place it in your freezer. A considerably more thorough history of the 
bogus explanation and the correct one(s) can be found at http://en.wikipedia.org/wiki/Crookes_radiometer. 

Equipment: 
1. Spotlight 
2. Radiometer Apparatus 
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Procedure: 
1. Turn on the spotlight and focus its beam on the radiometer’s vanes. 
2. Notice that the vanes always revolve counterclockwise – with the black sides of the vanes moving away 

from the light and the white vanes moving toward the light.  


