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Speed of light in a coaxial cable
Oscilloscopes and waveform (or function) generators are back!
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Coaxial cable: speed of light
• The velocity of a signal in free space is the speed of light or 2.997925 x 10 m/s (we often approximate it to 3 x 10

m/s)

• A theoretical loss less coaxial cable working at high frequencies has a velocity of propagation that can be 

calculated from: , where  is the velocity of propagation in m/s, C is the distributed capacitance per 

unit length in pF, L is the distributed inductance per unit length in µH

• The velocity of a signal in a medium is less than that in free space and is dependent on the permeability and 

permittivity of the materials used as in: ,  is the speed of light in m/s,  is the relative permeability,  

is the relative permittivity


• In a coaxial cable it is normal practice to use materials that are non-magnetic with r = 1 and the velocity of 
propagation then becomes almost completely dependent on the properties of the dielectric


• Velocity factor in a coaxial cable is a function of the dielectric constant of the cable ( ), 


Source: https://chemandy.com/technical-articles/sitting-waves/standing-waves-article6.htm
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