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Useful Equations, Formulae, and Constants 
 

Useful Constants and Conversions 
 
Avogadro constant .................. 6.022 x 1023 mol-1 
Planck constant ............................. 6.626 x 10-34 J s 
volume of ideal gas STP  .................22.4 L mol-1 
elementary charge  ........................ 1.602 x 10-19 C 
roentgen STP  ............................ 2.58 x 10-4 C kg-1 
erg ..................................................................... 1 x 10-7 J 
1 MeV .................................................... 1.602 x 10-13 J 
1 atm .......................................................... 760 mm Hg 
𝜔 .......................................................... 34 eV ion-pair-1 

1 ft3 ......................................................................28.32 L 
molar gas constant ...................... 8.314 J K-1 mol-1 
molar gas constant ....... 0.08205 atm L K-1 mol-1 
standard temperature .........................................0C 
standard pressure ............................................ 1 atm 
 
 

General 
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Ionizing Radiation 
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Ionizing Radiation (Cont.) 
 

𝑋 𝑑  
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𝐷 73.8 𝐶 𝐸  𝑛  𝜙 𝑇 / 1 𝑒  

 

𝐷 73.8 𝐶 𝐸  𝑇 / 1 𝑒  

 
𝐵 1 𝜇 𝑥    Fe 
 
𝐵 1 𝜇 𝑥 3⁄   Pb 
 

𝐾  
𝑃 𝑑

𝑊 𝑈 𝑇
 

 

𝐴  𝑁  𝜎  𝜙  1 𝑒   𝑒   
 
 
Range of Alpha Particles 
 
𝑅 0.56 𝐸 𝐸 4 MeV  
 
𝑅 1.24 𝐸 2.62 
 4 MeV  𝐸  8 MeV  
 
 
Range of Beta Particles 
 
𝑅 412 𝐸 . .

 0.01 MeV  𝐸  2.5 MeV  
 
𝑅 530 𝐸 106 𝐸  2.5 MeV  
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Non-ionizing Radiation 
 
RF/Microwave Radiation 
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Laser Radiation 
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𝑟
1
𝜙

4𝛷
𝜋 𝑀𝑃𝐸

𝑎
⁄

 

 

𝑟
𝜌 𝛷 𝑐𝑜𝑠𝜃
𝜋 𝑀𝑃𝐸

⁄

 

 

 

Ultraviolet Radiation 
 

Statistics  
 

𝜎  
𝑟
𝑡

 
𝑟
𝑡

⁄

 

 

𝑡
𝑡

 
𝑟
𝑟

 

 
𝐿 2.326 𝜎  
 
𝐿  4.653 𝜎 2.706 
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Miscellaneous Equation 
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