
PERPETUAL MOTION? 

(NO - BROWNIAN MOVEMENT!) 
 
Almost all microscopists will be familiar with Brownian Movement - the random 
‘jiggling’ of microscopic particles or bubbles suspended in a gas or liquid, arising 
from the bombardment of the particle by the kinetic energy of molecules in the gas 
or liquid. 
 
The phenomenon was first described by the botanist Robert Brown in 1827, after he 
noticed continuous random movement of particles in pollen grains of the plant 
Clarkia pulchella.  Later Albert Einstein and others studied Brownian movement and 
it became significant evidence for the existence of atoms and molecules. 
 
For his work, Robert Brown used a simple (single lens) microscope by the London 
firm of Robert Banks (trading between 1795 and 1830 from The Strand) and his 
original microscope is now in the collections of the Linnean Society of London. 
 
Having owned a virtually identical microscope by Banks for some 20 years now (a 
gift for my 40th!) I thought it would be interesting to try and recreate Brown’s 
observations using Clarkia pollen (Brian Ford was able to demonstrate this using 
Brown’s microscope from the Linnean Society in 1992 so I know it’s possible!). 
 
When Robert Brown first recorded his observations on the random movement of 
microscopic particles that was to carry his name, he was using a single lens 
microscope by Robert Banks to look at pollen grains from the annual flowering plant 
Clarkia pulchella. 
 
Here, some 195 years later, a Robert Banks microscope, using the same No. 1 single 
lens as Brown did, is used to observe particles within the pollen grains of Clarkia 
(the pollen grains themselves are too massive for Brownian movement to have any 
observable effect).  The pollen grains were harvested from unopened anthers in the 
summer and stored in alcohol since; the movement is not due to any ‘dynamic living 
force’ or cytoplasmic streaming within the grains (although care has to be taken to 
avoid flow currents from the mount drying out) and can only be explained by the 
random bombardment of molecules moving under kinetic energy. 
 
Even with video enhancement (and a x0.3 relay lens), the movement is very hard to 
see (but possible!), partly due to the coarse focus of the (~ 200 year old) microscope 
and limited field of view of the lens - all the more credit to Mr. Brown for his careful 
observations! 
There are various demonstrations for Brownian Movement including smoke particles 
in a chamber and finely powdered carbon suspended in water, but my favourite (and 
perhaps the most intriguing) is the motion of fluid or gas bubbles encapsulated for 
millions of years in microscopic cavities in minerals and rocks. 
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This was first studied by David Brewster (1824) and William Nicol (1828) in 
Edinburgh, later attracting the attention of Henry Sorby when he visited the city 
in the 1850’s.  Slides of fluid cavities in sections of rock (and very rarely, 
meteorites) continue to be of interest to science as the liquid or gas in the cavity 
can now be analyzed, revealing information about the environment at the time of 
the rock’s formation. 
 
Look carefully for a few minutes at the smallest cavities containing a bubble; you 
should be able to see the random movement of the bubble caused by the 
bombardment of molecules of the surrounding fluid.  
  

Slide: Fluor-spar with cavities containing moving bubbles, dated 11 May 1927.  
Mounter unknown. 

Microscope:  Leitz Dialux-1, 1953 - 54. 

Objective: Vickers x50 N.A. 1.0 Water Immersion. 
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