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Abstract We introduce a classical interpretation of Planck constant. We show that Planck constant corresponds to the
amount of action for a standing particle which has Planck mass in the Minkowski space
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Maupertuis, in 1744, stated that the action for a body is the
price of Nature, which should be paid to travel from one
point to another in the universe. According to him, the action
of body depends on its speed and on the distance it gets over
[1]. In 1746, Maupertuis gave a general principle about the
action of a body: when a change occurs in Nature, the
quantity of action necessary for that change is as small as
possible [2]. In his work, moreover, he stated that the action
of a body is the product of its mass times its speed and the
distance it travels. When a body is transported from one
place to another in universe, its action is proportional to its
mass, to its speed and to the distance over which it is
transported [2], that is,

A= Jm;.d;, (1)

where A is the action, v is the velocity, dr is the
infinitesimal radius vector (or the distance) of the body.

We can extend this definition of action to the theory of
special relativity. The action for a free particle in Minkowski
space can be written:

A= Jmcul.dxi . 2)

Where u, and dx' are the covariant components of the

4-dimensional velocity and the contravariant components of
infinitesimal four-radius vector, respectively, of the particle
(or the body) in the Minkowski space and they are defined as

[3]
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where 1 =0,1,2,3.
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Substituting the definitions in (3) in (2), we have the

action,
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where v is the 3-dimensional velocity vector of the particle.
In order to make that action minimum it is needed to multiply
it by minus but our aim is not to make it minimum.

Now, we consider a standing particle in the inertial
reference system K. The action in (4) occurs for this particle
as following:

A= J-mczdt . (5)
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The dt in Eq. (5) is the proper time for the standing
particle. Then, the world line of this particle is a straight line
which is parallel to x°(= ct) -axis. Therefore the action of
the standing particle during time interval Af=t%, —¢

becomes
A=mc’At - (6)
Now, we suppose that the standing particle has Planck

mass, M, , and that it moves along x” -axis by Planck

length, [ p - Then for the action in (6), we have

A=mycl,. (7
If we use
m, = he _ 2.17651x10 kg
G
and
l, = /§=1.616x10-35m
C

for Planck mass, m1,, and Planck length, [, ,[4] we get
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for the action in (7). Where /i=h/27 is Plank constant

divided to 277, G is the universal Newtonian constant of
gravitation, and c is the speed of light in vacuum.

Consequently, Planck constant is 277 times the amount
of action of a standing particle which has Planck mass in a
time interval by the Planck time.

According to Maupertuis’s definition of action, we can
state that, indeed, Planck constant is a worth to be paid in
order to progresses in time for a particle which has Planck
mass. In other words, for moving in time of all bodies in
universe a price to be paid. This price is times of Planck
constant.
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