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Fundamental Physical Constants — Universal constants

Relative std.

Quantity Symbol Value Unit uncert. u,
speed of light in vacuum c 299792458 ms™! exact
vacuum magnetic permeability 4wah/e?c g 1.256 637062 12(19) x 1076 N A~2 1.5 x 10710

110/ (47 x 10-7) 1.000 000 000 55(15) N A2 1.5 x 1010
vacuum electric permittivity 1/poc? € 8.8541878128(13) x 1072  Fm™! 1.5 x 10710
characteristic impedance of vacuum pugc ~ Zg 376.730313668(57) Q 1.5 x 10710
Newtonian constant of gravitation G 6.67430(15) x 10~ m3kg=ls™?2 22x107°

G/he  6.70883(15) x 10739 (GeV/c?H)™2 22x107°

Planck constant* h 6.626 07015 x 1034 JHz ™! exact

4.135667696... x 10712 eVHz ! exact

h 1.054571817... x 10734 Js exact

6.582119569... x 10716 eVs exact

he 197.326 9804 . .. MeV fm exact
Planck mass (fic/G)'/? mp 2.176434(24) x 1078 kg 1.1x 1075
energy equivalent mpc? 1.220890(14) x 1019 GeV 1.1 x 1075
Planck temperature (hc®/G)'/?/k Tp 1.416 784(16) x 1032 K 1.1x 1075
Planck length /i /mpc = (hG/c)'/2 Ip 1.616 255(18) x 10~3 m 1.1 x 1079
Planck time Ip /c = (hG/c)'/? tp 5.391247(60) x 10~4 s 1.1x 1075

* The energy of a photon with frequency v expressed in unit Hz is £ = hv in J. Unitary time evolution of the state of this photon is given by

exp(—iEt/h)|e), where |¢) is the photon state at time ¢ = 0 and time is expressed in unit s. The ratio E't/% is a phase.



