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2022 CODATA RECOMMENDED VALUES 
for Fundamental Constants of Physics 

An extensive constants list is available. (ref:         waIIet size data card, 2018) 

quantity sym = definition numerical value SI units 

*¹³³Cs frequency standard ∆vCs 
 

− 9192631770 Hz 

*speed of light in vacuum 𝑐 − 299792458 m/s 

*Planck constant ℎ − 6.62607015E-34 J/Hz 

*elementary charge e⁻ − 1.602176634E-19 C 

*Avogadro constant NA − 6.02214076E+23 1/mol 

*Boltzmann constant k,kB − 1.380649E-23 J/K 

*luminous efficacy Kcd − 683 lm/W 

gravitational constant G − ∿6.67430E-11 N•m²/kg² 

reduced Planck constant (h-bar) ℏ = ℎ/(2𝜋) ∿1.054571817E-34 J•s 

Stefan-Boltzmann constant σ = (𝜋²k⁴)/(60ℏ³𝑐²) ∿5.670374419E-08 W/m²/K⁴ 

vacuum permeability constant μ₀ = 4𝜋×10⁻⁷ ∿1.2566370614E-06 H/m 

vacuum permittivity constant ε₀ = 1/(μ₀𝑐²) ∿8.8541878188E-12 F/m 

Faraday constant F  = eNA ∿96485.332123310 C/mol 

pi (ref: math.com) 𝜋 − ∿3.14159265358979 ‒ 

*Defining SI constants for International System of Units. jefgeorge.com, 2026 
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2022 CODATA RECOMMENDED VALUES 
for Fundamental Constants of Physics 

An extensive constants list is available. (ref:         waIIet size data card, 2018) 

quantity sym = definition numerical value SI units 

electronvolt eV = e/C 1.602176634E-19 J 

molar gas constant R = NAkB ∿8.314462618 J/mol/K 

fine-structure constant α = e²/(2ε₀ℎ𝑐) ∿0.0072973525643 − 

inverse fine-structure constant α⁻¹ = (2ε₀ℎ𝑐)/e² ∿137.035999084 − 

Rydberg frequency 𝑐R∞ = (α²me𝑐²)/(2ℎ) ∿3.2898419602500E+15 Hz 

Bohr radius a₀ = ℏ/(αme𝑐) ∿5.29177210544E-11 m 

Bohr magneton μB = (eℏ)/(2me) ∿9.2740100657E-24 J/T 

Josephson constant KJ = (2e)/ℎ ∿483597.8484E+09 Hz/V 

von Klitzing constant RK = ℎ/e² ∿25812.80745 Ω 

(unified) atomic mass unit u = ⅟₁₂m(¹²C) ∿1.66053906892E-27 kg 

electron mass me = e⁻ ∿9.1093837139E-31 kg 

proton mass mp = p⁺ ∿1.67262192595E-27 kg 

neutron mass mn = n⁰ ∿1.67492749804E-27 kg 

proton-electron mass ratio μ = mp/me ∿1836.152673426 ‒ 
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SI Derived Metric Units 
for Mechanics in Physics 

quantity (* SI base) SI unit  abr alt units sym = definition scientist span (yr) 

spacetime 

time second s 1k ms t – – – 

* length meter  
m 1k mm r ≡ ∫ dx – – 

 area  hectare  
ha 10k m² s ≡ ∬d²x – – 

 volume liter  
L 1k cm³ V ≡ ∭d³x – – 

 position vector  
m 100 cm x,r − – – 

 velocity 
   – – m/s u,v ≡ dx/dt = dr/dt – – 

 acceleration 
   – – m/s² a ≡ dv/dt = d²x/dt² – – 

mechanics 

* mass  kilogram 

kg 1k g m – – – 
 momentum 

   – – kg▪m/s p ≡ mv – – 

 force newton N kg▪m/s² F ≡ dp/dt = ma I Newton  1642 – 1726 

 torque    – – N▪m 𝜏 ≡ r ⨯ F – – 
 energy  joule J N▪m ΔE = – [W ≡ ∫F▪dx] JP Joule  1818 – 1889 

 power watt W J/s P ≡ dW/dt = ∫F▪dv James Watt  1736 – 1819 
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SI Derived Metric Units 
for Miscellaneous Measure 

quantity (* SI base) SI unit  abr alt units sym  = definition scientist span (yr) 

thermodynamics 

*absolute 

 

Kelvin K 1k mK T  Lord Kelvin 1824 – 1907 

common °Celsius °C K TC ≡ T – 273.15 K A Celsius 1701 – 1744 

heat flow joule 
J N▪m Q  JP Joule  1818 – 1889 

entropy  
   – – J/K ΔS ≡ Σ[Q𝒾 / T𝒾] – – 

chemistry  
 count 

   – – – N = # particles – – 

* amount mole mol – n ≡ N/NA A Avogadro  1776 – 1856 

 pressure  pascal Pa N/m² p = N〈mv²〉/V B Pascal  1623 – 1662 

 catalyst katal kat mol/s X catalyst►Y – – 

radioactivity  
 activity  becquerel  Bq 1/s A = # decay/s AH Becquerel  1852 – 1908 

 ionized dose gray Gy J/kg DGy = ions/mass LH Gray  1905 – 1965 

 equal dose sievert Sv J/kg H = QICRU▪DGy RM Sievert  1896 – 1966 
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SI Derived Metric Units 
for ElectroMagnetism (EM) 

quantity (* SI base) SI unit  abr alt units sym = definition scientist span (yr) 

electromagnetism (EM) 

*charge coulomb C A▪s q = ∫Idt de Coulomb 1736 – 1806 

current  ampere  A C/s I = dq/dt AM Ampère  1775 – 1836 

 potential  volt V J/C Φ = [∫F▪dx]/q AGAA Volta  1745 – 1827 

 resistance  ohm Ω V/A R ≡ V/I Georg S Ohm  1789 – 1854  

alternating current (AC) parameters  
 wavelength meter m 1M μm λ  – – 
 frequency  hertz Hz 1/s 𝜈 = 𝑐/λ HR Hertz  1857 – 1894 

 flux weber  Wb J/A ΦB ≡∬(B▪n̂s)ds WE Weber  1804 – 1891 

 flux density tesla T Wb/m² φB = ΦB/Area Nikola Tesla 1856 – 1943 

 capacitance farad F s/Ω C ≡ q/V = [∫Idt]/V M Faraday 1791 – 1867 

 inductance henry H s▪Ω L ≡ ΦB/I = V/[dI/dt] Joseph Henry 1797 – 1878 
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SI Derived Metric Units 
for EM 4-Vectors 

 

quantity  sym vector components  3-vectors  sym = definition SI units 

Special Relativity (SR) quantities 

Lorentz factor 𝛾v   𝛾v ≡ 1/(1−v²/c²)½ − 
retarded time t’ ∈ (𝑐t’, r’x, r’y, r’z)/𝑐 = (t’, r’/𝑐) t’ ≡ t − |r − r’|/𝑐 s 

charge density ρ   q(t) ≡ ∭𝜌(x’, t’) d³x’ C/m³ 
current density J𝒾 ∈ (Jx, Jy, Jz) = J I(t) ≡ ∬[J(x’, t’) ▪ n̂s] ds A/m² 

four-vectors 
four-position  

rβ ∈ (r𝑐t, rx, ry, rz) = (𝑐t, r) r𝑐t = 𝑐t m 
four-momentum pβ ∈ (p𝑐t, px, py, pz) = (E/𝑐, p) E/𝑐 ≡ 𝛾um𝑐   p ≡ 𝛾umu kg•m/s 

four-current  
Jβ ∈ (J𝑐t, Jx, Jy, Jz) = (𝑐ρ, J) J𝑐t = 𝑐ρ A/m² 

four-potential  
Aβ ∈ (A𝑐t, Ax, Ay, Az) = (-Φ/𝑐, A) Aβ ≡                               d³x’ T•m 

electromagnetic (EM) fields 
electric field E𝒾 ∈ (Ex, Ey, Ez) E-field E ≡ 𝑐 [∇A𝑐t − ∂𝑐t A] V/m 
magnetic field  

B𝒾 ∈ (Bx, By, Bz) B-field B ≡ ∇×A T 
Lorentz force F𝒾 ∈ (Fx, Fy, Fz) F F = q [E + vq× B] N 
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SI Metric Prefix Chart 
for Measures in Physics 

prefix abr exponent scientific cardinal prefix abr exponent  scientific cardinal 

quetta Q 10⁺³⁰ 1.0E+30 Nonillion quect
o 

q 10⁻³⁰  1.0E-30 Nonillionth 

ronna R 10⁺²⁷ 1.0E+27 Octillion ronto r 10⁻²⁷  1.0E-27 Octillionth  

yotta Y 10⁺²⁴ 1.0E+24 Septillion yocto y 10⁻²⁴  1.0E-24 Septillionth 

zetta Z 10⁺²¹ 1.0E+21 Sextillion zepto z 10⁻²¹  1.0E-21 Sextillionth 

exa E 10⁺¹⁸ 1.0E+18 Quintillion atto a 10⁻¹⁸  1.0E-18 Quintillionth 

peta P 10⁺¹⁵ 1.0E+15 Quadrillion femto f 10⁻¹⁵  1.0E-15 Quadrillionth 

tera T 10⁺¹² 1.0E+12 Trillion pico p 10⁻¹²  1.0E-12 Trillionth 

giga G 10⁺⁰⁹ 1.0E+09 Billion nano n 10⁻⁰⁹  1.0E-09 Billionth 

mega M 10⁺⁰⁶ 1.0E+06 Million micro μ 10⁻⁰⁶  1.0E-06 Millionth 

kilo K 10⁺⁰³ 1000 Thousand milli m 10⁻⁰³  0.001 Thousandth 

hecto h 10⁺⁰² 100 Hundred centi c 10⁻⁰²  0.01 Hundredth 

deca da 10⁺⁰¹ 10 Ten deci d 10⁻⁰¹  0.1 Tenth 

− − 10 ⁰ 1 One − − 10 ⁰  1 One 

ref:             , SI Prefix Chart, 2024 Copyright © 2026 jefgeorge.com 
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