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Fundamental Physical Constants — Frequently used constants

Relative std.

Quantity Symbol Value Unit uncert. u,
speed of light in vacuum c 299792458 ms™! exact
Newtonian constant of gravitation G 6.67430(15) x 10~ m*kgls™2 22x107°
Planck constant* h 6.626 07015 x 1034 JHz ™! exact

h 1.054571817... x 1073 Js exact
elementary charge e 1.602176 634 x 10~19 C exact
vacuum magnetic permeability 4wah/ec g 1.256 637062 12(19) x 10~ NA-2 1.5 x 10710
vacuum electric permittivity 1/p9c? €0 8.854 187 8128(13) x 10~1'2 Fm™! 1.5 x 10710
Josephson constant 2e/h K; 483597.8484 ... x 10? Hz V1 exact
von Klitzing constant pigc/2a = 2nh/e®* Ry 25812.80745... Q exact
magnetic flux quantum 277/ (2¢) dg 2.067833848... x 1071° Wb exact
conductance quantum 2¢? /21th Go 7.748091729... x 107° S exact
electron mass Me 9.109 383 7015(28) x 10731 kg 3.0 x 10710
proton mass mp 1.67262192369(51) x 10727 kg 3.1 x 10710
proton-electron mass ratio mp/me  1836.15267343(11) 6.0 x 10711
fine-structure constant e?/4meglic a 7.2973525693(11) x 1073 1.5 x 10710

inverse fine-structure constant a~t 137.035999 084(21) 1.5 x 10710
Rydberg frequency a?m.c?/2h cRoo 3.289 841 960 2508(64) x 10>  Hz 1.9 x 10712
Boltzmann constant k 1.380649 x 10~23 JK! exact
Avogadro constant Na 6.022 14076 x 10?3 mol ~* exact
molar gas constant Nk R 8.314462618... Jmol=! K=  exact
Faraday constant Nae F 96485.33212. .. Cmol~! exact
Stefan-Boltzmann constant
(m2/60)k*/ 13 o 5.670374419... x 1078 Wm 2K exact
Non-SI units accepted for use with the SI
electron volt (e/C) J eV 1.602176 634 x 10~19 J exact
(unified) atomic mass unit 75m(**C) u 1.660 539 066 60(50) x 10727 kg 3.0 x 10710

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



