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The Size of Things

-40 -30 -20 -10 0 10 20 30 40 50 60

log
10

(R[cm])

-30

-20

-10

0

10

20

30

40

50

60

70

lo
g 10

(M
[g

])

Playing with the Constants of Nature � J C González � G.M.V., S.A. – p.2
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The Size of Things (II)

Can we explain this?
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Can we explain this?

� Sure! It’s a random distribution: any visual
correlation it’s just a coincidence

� Hmm... We do see a correlation, but it’s just
a selection effect (invisible structures?)

� This illustrates the Rules of Nature
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The Size of Things (II)

Can we explain this?

� Sure! It’s a random distribution: any visual
correlation it’s just a coincidence

� Hmm... We do see a correlation, but it’s just
a selection effect (invisible structures?)

� This illustrates the Rules of Nature

� stability
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Natural Units
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Natural Units

G. Johnstone Stoney (1874)
Units � � {c, G, e}

LJ

TJ

MJ

Playing with the Constants of Nature � J C González � G.M.V., S.A. – p.4
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Natural Units

G. Johnstone Stoney (1874)
Units � � {c, G, e}

LJ

� Ge2

c4

1

�

2

� 10
�35 cm

TJ

� Ge2

c6

1

�

2
� 3 	10

�46 s

MJ
� e2

G

1

�

2

Playing with the Constants of Nature � J C González � G.M.V., S.A. – p.4
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Other constants

Fine Structure Constant & Ratio of the electron to proton
mass
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Atomic Number (Z) or Atomic Weight (A)

Geometrical factors (2π , . . .)
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Sample questions...

How large an average planet would be?

How large an average life form would be

in such a planet?
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An average planet...

Condition:
Stable equilibrium between the

collapsing binding energy and the
electrostatic and degeneracy pressure

Result B:

Mass
4π

3
R3ρAT 1031 g

1
A2 3 1027 g
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electrostatic and degeneracy pressure
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. . . with an average life form.

Condition:

Gravitational potential on planet surface
smaller than

Energy required for fracture

Playing with the Constants of Nature � J C González � G.M.V., S.A. – p.11
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. . . with an average life form.

Condition:

Gravitational potential on planet surface
smaller than

Energy required for fracture

Result A:

Size 10
α

10 �3 cm
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. . . with an average life form.

Condition:

Gravitational potential on planet surface
smaller than

Energy required for fracture

Result A:

Size 10
α

10 �3 cm � 73 cm
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. . . with an average life form.

Condition:

Gravitational potential on planet surface
smaller than

Energy required for fracture

Result B:

Mass � 105 g
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Conclusion

The whole structure of the Universe can

be deduced from a few fundamental

constants of Nature
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