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Elements and fundamental physical constants

Elements in alphabetical order Frequently used fundamental physical constants
Element Symbol  Atomic Element Symbol  Atomic Element Symbol  Atomic
name number name number name number Relative std.
Actinium Ac 89 Hafnium Hf 72 Praseodymium |Pr 59 Quantity Symbol Value Unit uncert. u,
Aluminium Al 13 Hassium Hs 108 Promethium Pm 61
Americium Am 95 Helium He 2 Protactinium Pa 91 speed of light in vacuum c 299792458 ms™! exact
Antimony Sb 51 Holmium Ho 67 Radium Ra 88 Newtonian constant of gravitation G 6.67430(15) x 10~ mikg's™?2 22x107°
Argon Ar 18 Hydrogen H 1 Radon Rn 86 Planck constant* h 6.626 07015 x 10734 JHz ™! exact
Arsenic As 33 Indium In 49 Rhenium Re 75 h LOS4571817... x 1075 Js exact
Astatine At 85 lodine I 53 ez i Rh 45 elementary chaIge N o e 146(]2) 1”7() 63.4 x 10~ » C B exact o
Barium Ba 56 Iridium Ir 77 Roentgenium Rg 11 vacuum magnetic per{rl?aplllly drnah/e*c  po 1.256 637062 12(19) x 10 NA 1.5 x 10
. - vacuum electric permittivity 1/u0c? € 8.8541878128(13) x 10 2 Fm ' 1.5 x 10 10
Berkelllum EK S o7 S 25 Rubldlu‘m Rz 5 Josephson constant 2¢/h K; 483597.8484 ... x 10° HzV ! exact
Beryllium Be 4 Krypton Kr 36 Ruthenium Ru 44 von Klitzing constant jioc/20 = 2mh/e? Rk 25812.80745 ... Q exact
Bismuth Bi 83 Lanthanum La 57 Rutherfordium | Rf 104 magnetic flux quantum 27h/ (2€) @ 2.067833848... x 1017 Wb exact
Bohrium Bh 107 Lawrencium Lr 103 Samarium Sm 62 conductance quantum 2¢2/21th Go 7.748091729... x 107° S exact
Boron B 5 Lead Pb 82 Scandium Sc 21 electron mass Me 9.109 383 7015(28) x 1031 kg 3.0x 10710
Bromine Br 35 Lithium Li 3 Seaborgium Sg 106 proton mass mp 1.67262192369(51) x 10727 kg 3.1 x 10710
Cadmium cd 48 Livermorium Lv 116 Selenium Se 34 proton-electron mass ratio mp/me  1836.15267343(11) 6.0 x 10711
Calcium Ca 20 Lutetium Lu 71 Silicon Si 14 fine-structure constant e?/4dmeghc @ 7.297 352 5693(11) x 1073 1.5 x 10:12
Californium Cf 98 Magnesium Mg 12 Silver Ag 47 inverse ﬁne—slructuzre co;lstam a 137.035 999 084(21) ) 1.5 x 107
- Rydberg frequency a’mec?/2h cRo 3.2898419602508(64) x 10'° Hz 1.9 x 10712
Carbon c 6 Manganese | Mn 25 Sodium Na 11 Boltzmann constant k 1.380649 x 10~ TK! exact
Cerium Ce 58 Meitnerium Mt 109 Strontium Sr 38 Avogadro constant Na 6.022 14076 x 1023 mol—1 exact
Caesium Cs 55 Mendelevium Md 101 Sulfur S 16 molar gas constant Nk R 8.314462618. .. Jmol ' K~! exact
Chlorine Cl 17 Mercury Hg 80 Tantalum Ta 73 Faraday constant Nae F 96485.33212.... C mol~! exact
Chromium Cr 24 Molybdenum Mo 42 Technetium Tc 43 Stefan-Boltzmann constant
Cobalt Co 27 Moscovium Mc 115 Tellurium Te 52 (@ 160)k"Y/ h®c? o 5.670374419... x 1078 Wm™2 K™ exact
Copernicium Cn 112 Neodymium Nd 60 Tennessine Ts 117 Non-SI units accepted for use with the SI
Copper Cu 29 Neon Ne 10 Terbium Tb 65 electron volt (e/C) J eV 1.602176 634 x 10~ J exact
Curium Cm 96 Neptunium Np 93 Thallium Ll 81 (unified) atomic mass unit -5m(12C) u 1.660539 066 60(50) x 10727 kg 3.0 x 10710
Darmstadtium |Ds 110 Nickel Ni 28 Thorium Th 90
Dmeun:I Db 105 N!Obllfm Nb 41 T,hu“um Tm 69 * 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
Dysprosium Dy 66 Nihonium Nh 113 Tin Sn 50 exp(—iEt/h)|p), where |¢) is the photon state at time ¢ = 0 and time is expressed in unit s. The ratio E't/h is a phase.
Einsteinium Es 99 Nitrogen N 7 Titanium Ti 22
Erbium Er 68 Nobelium No 102 Tungsten W 74
Euro’?lum Eu 63 Ogar?esson Og 118 Uramu,m U 92 These are the 2018 CODATA recommended values of the fundamental physical constants, released 20 May 2019. For more information, see physics.nist.
Fermium Fm 100 Osmium Os 76 Vanadium \ 23 gov/constants.
Flerovium i 4 Oxygen o 8 Xenon Xe > S Eite Ti P Mohr; David B. Newell, and Barry N. Taylor (2019), “The 2018 CODATA R Values of the Fi | Physical
: : . rce: Eite Tiesin, ter J. r, David B. New: N rry N. r - mmen t indament: i
Fluonhe > £ zalladitng Rd 4 Ytte.rblum Ve 7o C?J%sct:ms’? (W:Z \?:r;iai Z. (Bj D;taba:e geve/o;e; bya J.dBai(-g,/ M. Dac{:m;, Zn?s. Kztoghgova. Avai/atjgoat ht;:?/zcljvysjcf;/‘;. goi/cinifanfs, Ia\lar/o}r/zalc;sﬁtute of
Francium Fr 87 Phosphorus P 15 Yttrium Y 39 Standards and Technology, Gaithersburg, MD 20899.
Gadolinium Gd 64 Platinum Pt 78 Zinc Zn 30
Gallium Ga 31 Plutonium Pu 94 Zirconium Zr 40
Germanium Ge 32 Polonium Po 84
Gold Au 79 Potassium K 19 For more information see www.iupac.org
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