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Verifying dimensions of Planck length

I’m reading [1], which has problems, despite being a sort of pop-sci book. The first such problem is
showing that the particular constant √

hG
c3

has dimensions of length.
My first thought for this was that we have lots of ways of expressing energy in ways that bring in

some, but not all of those constants. Examples are

mc2, hν, ih̄
∂

∂t
, − h̄2

2m
∂2

∂x2 , −GmM
r2 .

Some of these are identical with respect to dimensions, for example:

[hν] = [ih̄
∂

∂t
] = [h]/T.

Let’s use the fact that the dimensions of a particle’s rest energy match that of the photon energy, to find
a way to eliminate mass from the dimensions of the gravitation potential energy, that is

[mc2] = [m]
L2

T2 = [h]/T,

or
ML2/T2 = [h]/T,

so
M = [h]

T
L2 = [h/c]

1
L

.

Now we can relate the photon energy dimensions with the dimensions of gravitational potential en-
ergy, to find

[h]
T

=
[G]M2

L

=
[G]
L

[h2/c2]
1
L2 ,

1



or
[hG/c3] = L2.

so, we see that the root of this odd combination of units, does, as claimed, have dimensions of length.
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