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Fundamental Physical Constants

Relative
uncertainty

Cluantity Symbol Value Unit {(ppm)
FREQUENTLY USED COMSTANTS
speed of hght in vacuum c 200702458 m s {exact)
permeability of vacuum o 47 % 1077 N A2
12566370614, .. 10~7 N A2 fexact)
permittivity of vacuum 1/p1pc? £ BB IRTRIT.. 1012 F m-! {exact)
MNewtonian constant
of gravitation & 6.672 59(85) 0= md kg1 52 128,
Planck constant ] 6.626 075 5(40) 10~ 15 0.60
hi2n h 1.054 572 66(63) 0= 1 0.60
elementary charge € 1.602 177 33(49) =17 ¢ 0.30
magnatic flux quantum &/ 2e dg 2.067 B3 6li6]) [0—13 Wh 0,30
electron mass Mia 9,109 380 T(54) 1031 ka 0,59
proton mass mp L.672 623 1{10) 1o—=7 kg 0.59
proton-electron mass ratio Rip/Me | B36. 152 TOLAT) 0.020
fine-structure constant ;-:.:.c'c2 2h o T.207 353 08(33) [n—3 0.045
iverse fine-structure constant ! [37.035 989 5(61) 0.045
Rydberg constant Macari2h R 10973 731.534(13) m™! 00012
Avogadro constant Na. L 6022 136 7(36) 1023 mol-! 0.59
Faraday constant Nae F 06 4R5.3009( 2 C mol™! .30
molar gas constant R B3451 I mol~! K1 8.4
Boltzmann constant £/ k [.3R0 6SR(12) [0—23 ! 8.5
Stefan-Boltzmann constant
(a0t el o 3670 51(19) —f wm 2K 34,
UNIVERSAL CONSTANTS
speed of light in vacuum C 200 T2 458 ms~! {exact)
permeahility of vacuum [ 4 % 1077 N A2
12566370614 1077 N A2 {exact)
permittivity of vacuum 1/jegc? Q) B.854 187 817... 1012 Fm~! {exact)
Newtonian constant
of gravitation & 0,672 59(85) 10~ md gt 572 128.
Planck constant h 6.626075 50400 (0= ] 5 0.60
in electron volts: f1/{e} 4135669 2(12) 101 ey s 0.30
hi2m A 1.054 572 66(63) Kiad I 0.60
in electron volts: f/{e} 6 582 12200200 =18 ey g 0.20
Planck mass (he/ G142 mp 21767114 108 kg 64,
Planck length f/mpe = (A G2 s L.61605(10) 10— m 64,
Planck time Ip/c = (hG /¢ y1/2 tp 5,300 36(34) [0 5 64,




FLECTROMAGNETIC CONSTANTS

elementary charge e [L602 177 33(49) 10—19 ¢ 0.0
e/ h 2417988 36(72) Lol 4 -1 0.30
magnetic flux quantum & /2e b 206783461061 L0~ 1% Wi 0,30
Josephson frequency-voltage quotient  2e/h 4.8350767(14) 1014 Hz v-! 0.0
quantized Hall conductance e/ h IET4046 14017) s 0.045
quantized Hall resistance
hie? = jioe/2u Ry 25812.8056(12) 0 0.045
Bohr magneton eh/2are I 9274015 4(31) lo—2 -1 0.34
Flectron
electron mass Mg 9109389 7(54) 1031 kg 0.59
5485 79903(13) 10~ 0.023
in electron volts: mec? /{e} 0.5 100999 06( 15) MeW 0.30
electron-muon mass ratio me/m, 4.B36 3321871 =3 0.15
electron-proton mass ratio e/ Mp SA46 1701310 lo—* 0.020
electron-deuteron mass ratio mea/ My 27244370706 =4 0.020
electron-g-particle mass ratio Me Mg [L37003354(3) o4 0.02]
electron specific charge e/ma [.7T5881962(53) oM ¢ kgt 0.30
electron molar mass Mie). My  348579903(13) 10-7 kg/mol 0.023
Compton wavelength & /mac Ac 242631038(22) 1012 m 0.089
Ae/2T = aap = ol 4T Rac Ae 3861 593 23(35) 10-Pm 0.089
classical electron radius aag Fa 2R1TO4002(38) 0= 1% m 0.13
Thomson cross section (87 /3)r? T 0.665 246 16(18) 10— 28 2 0.27
electron magnetic moment Ha D25 47T0L31) [g—26 -1 0.34
in Bohr magnetons e/ ltB LOO] 159632 193(10)
in nuclear magnetons e/ 1N | 838282000037 0.020
electron magnetic moment
anomaly e /pp — | ia [IS9652 19310 1n—3 00086
electron g-factor 2(1+aa) e 2002 319304 386(20)
electron-muon
magnetic moment ratio e/ 206,766 96 T7(30) 0n.15

€ |l.‘C|.I'0I1—|"'I'l.‘|.t.‘I'I

magnetic moment ratio fa/itp 638210688 | (66) 0.010



