BROWNIAN MOTION

The constant erratic movement of tiny particles suspended in a fluid or gas is called
Brownian motion. This phenomenon was discovered in 1827 by the British botanist
Robert Brown when he  observed a grain of pollen suspended in water shows a
continuous random motion under a microscope. At first, these motions are considered a
form of life but it 1s soon found that small inorganic particles behave similarly. There was
no quantitative explanation of this phenomenon until the development of kinetic theory.

EINSTEIN‘S THEORY OF BROWNIAN MOTION

Einstein developed a theory of Brownian motion in 1905. The basic assumption of
this theory states that particles suspended i a liquid or a gas share thermal motions of the

medium. The average translational kinetic energy of each particle is 5 kT in accordance
with principle of equipartition of encergy. The Brownian motions result from impacts by
molecules of the 1Tuid and the suspended partcles acquire the same mean Kinetic energy
as the molecules of the fluid.

The suspended particles are extremely large as compared to the molecules of the
Muid a4 are continually bombarded on all sides by them. The equal numbers of
Molecules strike the pul‘li-ClCh‘ on all sides at cach instant if particles are sufficiently large |
and the number of molecules is sufficiently great.

For smaller particles and fewer molecules, the number of molecules striking
various sides of the particle at any instant, being merely a matter of chance and may not
be ¢qual( i.e fluctuations occur). Hence. the particle at each instant suffers an unbalanced

Orce causing it to move this way or that way.
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Therefore, particles act just like very large molecules in the fluig fig.
should be the same as the motion of thz tluid molecules. If Avogadr, c:El -
there would be no statistical imbalance and no Brownian motion, [f Avoons THE
very small. the Brownian motion wou'c be very large. Hence we Shgoad[ro%;
deduce the value of the Avogadro con tant from observations of the Brotif- ¢
Deeply ingrained in this picture is the -4 . of molecular motion apg the U p,
molecules. The Brownian motion thereln - Smajj
kinetic theory hypotheses.
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The suspended particles are under the  Tuence of gravity and seyje |
of the fluid. Since suspended particles behave tike gas molecules, we are g S
. ey o ; Mg
learn that as for molecules in the atmosphere ti: density drops off eXponentis),
respect to height in the fluid. They form a miniature atmosphere. :

Jean Perrin confirmed this prediction in 1905 he determining the number of pan
of gum resin suspended at different heights in a hiquid drop. From his data he dags
value of the Avogadro constant. Perrin also made n - rsurements of the displacemes
Brownian particles during many equal tme mtervals and tound that they have the sias
distribution required by the kinctic theory and the root incan square displacement preé
by Einstein. Perrin was ¢ warded Physics Nobel prize 1Y
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