
Crookes' radiometer 
in a block of ice 

By J. H. Taylor 

Photograph of the apparatus used by the author to demonstrate radiation ex
change. 

Editor's note: This is the sixth install
ment in a series of lecture demonstra
tions on radiation exchange. The au
thor teaches in the Physics Dept. at 
Rhodes College in Memphis, Tenn. 
The August issue will cover measure
ment of the effective radiating tem
perature of the ozonosphere. 

T his photograph shows a Crookes' 
radiometer, an apparatus that is 

traditionally included in radiometric 
demonstrations. It consists of a small 
paddle wheel with four very thin 
vanes that have been blackened on 
one side and highly polished on the 
other side. 

When radiation, say from a tung
sten lamp, falls upon the vanes, the 
paddle wheel revolves. The simplest 
explanation of this phenomenon is 
that the net radiat ion exchange 
warms the blackened sides slightly 
more than the shiny sides. As a result 
of this unequal warming, air mole
cules rebound more vigorously from 
the blackened sides than from the 
shiny sides and the paddle wheel re
volves because of this differential re
action, i.e., the blackened sides move 
away from the tungsten lamp. It is 

important to have the pressure in the 
bulb correct. 

Although the author has never ac
tually performed the following dem
onstration, he always discusses the 
problem with the students, namely, 
what would happen to the direction 
of rotation of the paddle wheel if the 
Crookes' radiometer were surround
ed by an object that is colder than the 
vanes of the radiometer. Since the 
blackened vanes have a higher radiant 
emissivity than the shiny vanes, one 
predicts that the net radiation ex
change is such that the blackened 
vanes will cool more than the shiny 
vanes. As a result of this unequal 

cooling, air molecules now rebound 
more vigorously from the shiny vanes 
than from the blackened vanes, and 
the paddle wheel revolves in the op
posite direction as a result of this dif
ferential reaction. 

Instead of using cakes of ice that 
have been scooped out to surround 
the radiometer, one could also use dry 
ice. Another possibility would be to 
bring a small refrigerator to the lec
ture room and place the radiometer in 
the freezing compartment. Another 
possibility would be to build an ap
propriately shaped double-walled 
box, permitting one to load the space 
between the walls with crushed ice. 
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