
Pi & Planck H O W  S M A L L  I S  I T

From the Universe to the Planck Length
One length built from three constants of nature, and how far down it sits.

T H E  R E C I P E

𝑙𝑃 =√ħ𝐺
𝑐3

ħ 1.054 571 817… × 10⁻³⁴ J s exact

G 6.674 30(15) × 10⁻¹¹ m³ kg⁻¹ s⁻²

c
299 792 458 m s⁻¹ exact

Planck length 1.616 255(18) × 10⁻³⁵ m

Planck time 5.391 247(60) × 10⁻⁴⁴ s

T H E  L A D D E R ,  6 3  P O W E R S  O F  T E N
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Scale a proton up to the width
of the universe, and one Planck
length becomes about 8,400 km,
two-thirds of Earth’s width.

P L A N C K ’ S  P A P E R S

Max Planck, 1858–1947
Photo: Hugo Erfurth, 1938

1899
Planck proposes “natural units” from his new
constant, c and G (18 May)

1900
Energy law for the black-body spectrum (14
December)

1901 Annalen der Physik 309: 553–563

2019
h fixed exactly: 6.626 070 15 × 10⁻³⁴ J s (20
May)

2022
CODATA 2022: the latest recommended
values

92
billion light-years across: NASA’s
figure for the observable
universe. 5×1061

Planck lengths would span
it, from NASA’s figure and
CODATA’s lP. 19.7

orders of magnitude between a
proton’s radius and the Planck
length.
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