
 

PHY392 
USEFUL CONSTANTS AND FORMULAS  

 
Constants 
Gravitational constant G 6.67 x 10-11 N m2 kg-2 
Universal gas constant R* 8.3143 J K-1 mole-1 

Speed of light in vacuum c 2.998 x 108 m s-1 

Planck’s constant h 6.626 x 10-34 J s 
Boltzmann’s constant k 1.381 x 10-23 J K-1 
Avogadro’s number NA 6.02 x 1023 particles/mole 
Stefan-Boltzmann constant σ 5.67 x 10-8 W m-2 K-4 

First radiation constant  c1 1.191 × 10-16 W m2 sr-1 
Second radiation constant  c2 1.439 × 10-2 m K 

 

Planetary and Sun 
Mean surface pressure on Earth ps 1.013 × 105 Pa = 1013 mbar  
Mean surface temperature on Earth Ts 288 K 
Earth’s emission temperature Te 255 K 
Mean surface density on Earth ρs 1.235 kg m-3 
Earth’s rotation rate  Ω 7.27 x 10-5 s-1 
Earth’s mean radius a  6.38 x 106 m 
Mean Earth-Sun distance  dEarth 1.5 x 1011 m 
Solar constant  L0 1367 W m-2 
Mean Earth albedo Ap 0.30 

 

Properties of Dry Air 
Standard pressure po 1013.25 hPa  
Standard temperature To 273.15 K 
Specific heat at constant pressure cp 1005 J kg-1 K-1 
Specific heat at constant volume cv 718 J kg-1 K-1 
Air density at 273 K, 1013 hPa ρ0 1.293 kg m-3 
Gas constant for dry air R or Rd 287 J kg-1 K-1 

Gas constant for water vapour Rv 461.39 J kg-1 K-1 
Mean molecular weight of dry air Ma 28.97 g/mole 
 



 

PHY392 
POSSIBLY USEFUL EQUATIONS  
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 For water psat (T ) = Ae!T   where A = 6.11 hPa and ! = 0.067°C!1  
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