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Fundamental Physical Constants — Frequently used constants

Relative std.

Quantity Symbol Value Unit uncert. uy
speed of light in vacuum c, Co 299792458 ms~! (exact)
magnetic constant 1o 4t x 1077 NA—2
=12.566370614... x 1077 NA~2 (exact)
electric constant 1/40c? €0 8.854187817... x 10712 Fm™! (exact)
Newtonian constant
of gravitation G 6.6742(10) x 10~ m*kg=ts™2 1.5x 1071
Planck constant h 6.626 0693(11) x 10~34 Js 1.7x 1077
h/2xn h 1.05457168(18) x 10724 Ts 1.7x 1077
elementary charge e 1.602 176 53(14) x 1019 C 8.5x 108
magnetic flux quantum h/2e N 2.06783372(18) x 1071 Wb 8.5x 1078
conductance quantum 2e%/h Gy 7.748091733(26) x 1075 S 3.3x107°
electron mass Me 9.109 3826(16) x 10~31 kg 1.7 x 1077
proton mass mp 1.67262171(29) x 10727 kg 1.7 x 1077
proton-electron mass ratio mp/me  1836.15267261(85) 4.6 x 10710
fine-structure constant €%/4meglic  « 7.297 352 568(24) x 1073 3.3x107°
inverse fine-structure constant ! 137.035999 11(46) 3.3x107°
Rydberg constant a’*m.c/2h R 10973 731.568 525(73) m~! 6.6 x 1012
Avogadro constant Na, L 6.0221415(10) x 10% mol ! 1.7x 1077
Faraday constant Nae F 96 485.3383(83) Cmol ! 8.6 x 1078
molar gas constant R 8.314472(15) Jmol 'Kt 1.7x10°¢
Boltzmann constant R/Nx k 1.380 6505(24) x 1023 JK! 1.8 x 1076
Stefan-Boltzmann constant
(@2/60)k*/h 2 o 5.670400(40) x 10~8 Wm2K?* 7.0x10°6
Non-SI units accepted for use with the SI
electron volt: (e/C) J eV 1.60217653(14) x 10712 ] 8.5x 1078
(unified) atomic mass unit
Lu=m, = 5m(**C) u 1.660 538 86(28) x 10727 kg 1.7x 1077
= 1073 kg mol~1/Ny
Bohr magneton efi/2m, 1B 927.400 949(80) x 1026 JT ! 8.6 x 1078
ineVT! 5.788381804(39) x 107°> eV T ! 6.7 x 107°
pp/h 13.9962458(12) x 10° Hz T-* 8.6 x 10~8
pup/hc  46.686 4507(40) m- 1Tt 8.6 x 1078
us/k 0.6717131(12) KT ! 1.8 x 106
nuclear magneton efi/2m,, JIN 5.050 78343(43) x 10727 IT! 8.6 x 1078
inevT* 3.152451259(21) x 1078 eV T! 6.7 x 1077
fine-structure constant e2/4meghc a 7.297352568(24) x 103 3.3x107°
inverse fine-structure constant a~! 137.035999 11(46) 3.3 x107°
Rydberg constant a®mec/2h R 10973 731.568 525(73) m~! 6.6 x 10712
R 3.289841 960 360(22) x 10*® Hz 6.6 x 1012
R he 2.17987209(37) x 10718 ] 1.7 x 1077
RoohcineV 13.605 6923(12) eV 8.5 x 1078
Bohr radius o/4nt R = 4J'cc()h2/mef:2 o 0.5291772108(18) x 1010 m 3.3x107?
Hartree energy 6:2/ dmegag = 2R he
= a’mec? By 4.35974417(75) x 10718 ] 1.7 x 1077
ineV 27.211 3845(23) eV 8.5 x 1078
quantum of circulation h/2me 3.636 947 550(24) x 10~4 m?s~! 6.7 x 107°
h/me 7.273895101(48) x 1074 m? st 6.7 x 107°



Some Physical  Avogadro’s number Ny 6.022142 X 10* particles /mol

Constants Boltzmann’s constant ~ k 1.380650 X 1072 J/K
(See Appendix D Bohr magneton mg = ¢h/2m, 9.2740095 X 107J/T
for a complete list of  Coulomb constant k= 1/4me, 8.987551788 X 10° N - m?/C?
fundamental constants.)  compton wavelength A, = h/m,c 242631024 X 102 m
Fundamental charge e 1.602176 X 107" C
Gas constant R = Njk 8.31447 J /mol - K = 1.987 22 cal/mol * K
= 8.20578 X 107 L+atm/mol + K
Gravitational constant G 6.6742 X 107" N - m?/kg?
Mass, of electron e 9.109382 X 107 kg
= 510.9989 keV /c?
of proton ny 1.672622 X 107 kg
= 938.2722 MeV /c?
of neutron n, 1.674927 X 107 kg
= 939.5653 MeV /c?
Permeability of free Mo 47 X 107 N/A?
space
Planck’s constant h 6.626069 X 107 J s
=4.135667 X 10 P eV -5
h 1.054572 X 1073 J - s
=6.582119 X 107 eV - 5
Speed of light ¢ 2.99792458 X 10*m/s
Unified mass unit u 1.660539 X 10" kg

= 931.49401 MeV /c?

Some Conversion

Factors Lyr=3.156 X 107 s 1IT=10"G
I light-year = 9.461 X 10" m 1Ci=3.7x10""Bq
lcal =4.186J 1 barn = 10% m?
IMeV/c = 5344 X 10 kg-m/s  1lu=1.66054 X 10 kg
leV=16022x107"]J 1 parsec = 3.26 light-years
1kW+h=3.6MJ 1 rad = 57.30°
Some Particle kg MeV /c? u
g‘easstsgﬁeal'ré?es Electron 9.1094 X 107 0.51100 5.4858 x 107*
Muon 1.8835 X 1072 105.66 0.11343
Proton 1.6726 X 1077 938.27 1.00728
Neutron 1.6749 X 1077 939.57 1.00866
Deuteron 3.3436 X 107% 1875.61 2.01355
a particle 6.6447 X 107% 3727.38 400151
W 143 X 107% 80 x 10° 85.9

70 1.63 X 1075 91.2 X 10° 97.9



