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Bose-Einstein Condensation ' 
Birds of a   eat her Flock Together 

R Nityananda 

r p  In 1924 Bose introduced a counting rule for the states of a 
gas of photons which explained Planck's law for thermal 
radiation at one stroke. Einstein not only recognised the 
importance of this idea but immediately applied it to a more 
conventional gas like helium. In this case, unlike that of 
radiation, the number of particles is held fixed. He derived 
the stunning conclusion that a finite fraction of the par- 
ticles could settle in the lowest energy state even above 
absolute zero. These ideas had to wait fourteen years for 
their first application. Seventy years later they are being 
used in atomic physics laboratories all over the world. 
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Everybody is talking about Bose-Einstein .condensation. This 
discovery made in 1924 seems to have exploded like a time bomb 
seventy years later. How did these two names come together? 
S N Bose was a teacher of physics in Dacca, as far from the 
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mainstream as one could imagine. Einstein was, of course, the . . 

giant who had already given the world special and general 
relativity, the light quantum, Brownian motion. The story is an 
extraordinary one, and it has been told earlier i'n these page'' 
when the central figure was Bose [I]. Now ler us look at it from 
Einstein's point of view. H e  struggled for 20 years with the- 
concept of the light quantum and Planck's radiation formula 
[2]. Suddenly, a bolt from the blue arrived. Someone he had 
never heard of was, proposing a new derivation of Planck's 
formula for the intensity of, blackbody radiation. It made.no 
reference to waves whatsoever, being stated entirely in the 
language of photons. Many times in the history of mathemadcs 
and physics, such letters have been ignored. The idea is to0 

revolutionary and the author too unknown. Let us salute  inst tea 
for not taking that easy path. He read the paper, recognised icj 
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