
 

 

 The speed of light in free space (or in vacuum) is: 𝑐 =
ଵ

ඥఓ೚ఌ೚
= 3 × 10଼ 𝑚/𝑠. 

 In lab, light is produced due to accelerated charged particles [charged particles executing SHM]. 
 

4. Quantum theory: [Proposed by Einstein] 
Light travels in the form of small packet of energy- called photons. 

The photons carry energy and momentum along its direction of propagation (motion). 
The energy of photon depends upon its frequency [𝐸 = ℎ𝑓], and the intensity of photon depends upon its 

number.   [𝑰𝒏𝒕𝒆𝒏𝒔𝒊𝒕𝒚 =
𝑵 𝒉 𝒇

𝒕𝒊𝒎𝒆×𝑨𝒓𝒆𝒂
].  𝑁 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝ℎ𝑜𝑡𝑜𝑛𝑠 

 Quantum theory assumes photon as a particle. 
 Quantum theory successfully explained the phenomena like: photoelectric effect, Compton effect, 

laser, etc. 
 Quantum theory could not explain the phenomena like interference, diffraction, polarization. 

[Interference and diffraction could be explained by Huygens’ wave theory] 
[ Polarization could be explained by electromagnetic wave theory] 
 
 
 
 
 

5. Dual nature of light: [ Proposed by De- Broglie] 
Light possesses dual nature. Light can behave as a wave as well as a particle. 

The wavelength of wave associated with photon particle is: 𝝀 =
𝒉

𝒎𝒄
 

  Here, 𝒎 =
𝒉𝒇

𝒄𝟐  𝑖𝑠 𝑡ℎ𝑒 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑝ℎ𝑜𝑡𝑜𝑛 (𝑑𝑦𝑛𝑎𝑚𝑖𝑐 𝑚𝑎𝑠𝑠)  

and      𝑐 = 𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑝ℎ𝑜𝑡𝑜𝑛. 
 

Some Basic Terms: 
 Physical optics [wave optics]: 

The branch of physics which deals about the study of light on the basis of its wave nature is called as physical 
optics. 
According to Huygens, source of light sends out waves in all directions through a hypothetical medium (called 
ether). 
Huygens’ method is a geometrical method. 
 

 Wave- Front and Wavelets: 
Wavefront: 
Wavefront is the locus (imaginary surface) of all adjacent 
vibrating particles of medium which are equidistant from 
the source of light and are vibrating in same phase. 
Each point in a wavefront vibrating in same phase, which 
behave as a source of new smaller spherical wave are 
called as wavelets. 

Remember!!! 
 Huygens assumed that light wave is a mechanical (and longitudinal) wave. 
 Later, Maxwell proposed that light is not a mechanical wave, but it is an electromagnetic wave. 


