
 
 

 
 
  

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                    
 
 
 



 
                 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

      ◈ ◈ ELECTRON EMISSION: 
A metal contains a number of free electrons, which, however, cannot escape 

From its surface under ordinary conditions. If they try to escape, they are  
Pulled back by the surface. In other words, there is a kind of barrier , known 
as SURFACE barrier Or Potential Barrier ,which does not allow electron to 
 escape from the surface . The amount of energy that must be imparted to  
an electron to let it escape from the surface of a metal is termed the  
Surface-energy Barrier (EB) and it depends upon the nature of the metals  
And its surface conditions. 

 

          ILLUSTRATION : 
To Understand the origin of Potential barrier, Consider the Electron A in fig 1.1. It is far away from 

the surface of and is symmetrically surrounded by positively charged Nuclei, so that the net force  
on it is zero, However, the electron B near the surface is not surrounded symmetrically by  
positively charged nuclei, so there is a net force on it acting towards the interior of the  
metal, and it can escape only if it overcomes this pull, or the surface barrier. Ordinarily,  
electrons move too slowly, or do not have kinetic energy to overcome the surface barrier. 
But they may do so if they acquire a minimum amount of energy from some external source. 
This minimum energy required by an electron from the surface of a metal is known as 
WORK FUNCTION, ϕo of the metal, and is generally expressed in “electronVolts(eV)’. 
One electronvolt is the energy required by an electron when it moves through a 
Potential difference of 1V.   
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                ◈ THERMIONIC EMISSION:                           : In this method, the metals is heated to a high temperature  

                                 and this increases the kinetic energy of the free electrons, causing a large number of them attains the  

                   energy needed to escape from the surface.  
 



   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

             ◈ PHOTO ELECTRIC EMISSION                                               : When light of suitable frequency is  

                   incident on the metal surface, the free electrons of the metal acquire the energy required to enable 
                   them to escape. Electrons liberated this way are known as PHOTOELECTRONs. 
 

             ◈ FIELD EMISSION (COLD CATHODE EMISSION): When a strong electric field is applied to a metal 

                                                  the electrons are pulled out of its surface . The stronger the field, the greater 
                                                  is field emission from the surface. 
 

             ◈ SECONDARY EMISSION: When high speed electron strikes a metallic surface, they transfer a part  

                                                             of their kinetic energy to the electrons in the metal. Some of the bombarding 
                                                             electrons collide directly with free electrons on the metal surface and may 

                                                             knock them out. The liberated electrons are known as Secondary – emission 

                                                             electrons, since primary electrons from some other source must be available 
                                                             to bombard the electron-emitting surface. 
 

           ◈ ◈ PHOTOELECTRIC EFFECT: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
      
  
 
 

 
 



 
 
 
 

  

 

 

 

 

 

 

                   ◈ CONCLUSION: 

 

 

 

 

 

                                                                                       

 

 

 

 

 

 

                   ◈ EXPERIMENTAL STUDIES (PHOTO EFFECTRIC EFFECT) : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  ◈ EFFECT OF INTENSITY OF LIGHT:  

 

 

 

 

 

 

 

 

 

 

 



 

 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

               Conclusion:  
 
 
 
 

         ◈ EFFECT OF FREQUENCY:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

           Conclusion:  
 
 
 
 
 
 

           ◈ ◈ LAWS OF PHOTOELECTRIC EMISSION: 
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                   ◈ ◈ PHOTOELECTRIC EFFECT AND WAVE THEORY: 
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     ◈ ◈ PLANCK’S QUANTUM THEORY OF RADIATION: 
 
 
 
 
 

 
 

 



 

 
 
 
 
                             

 
 
 
 
 
 
 
 
 

                  ◈ ◈ EINSTEIN’S PHOTOELECTRIC EQUATION: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 POSTULATE: 

 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
  



 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  ◈ ◈ PHOTOELECTRIC CELL: 

 
 
 
 
 
 

 
 

 



 
 
 
 
 

                 PHOTO-CONDUCTIVE CELL: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PHOTO-EMISSIVE CELL: 

 
                           
 
 

 
 
 
 
 
 
 
 
 
 

  ◈ ◈ MATTER WAVE: 
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    ◈ ◈ DE-BROGLIE WAVELENGTH ASSOCIATED WITH CHARGED PARTICLE: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   ◈ ◈ DE-BROGLIE WAVELENGTH ASSOCIATED WITH UNCHARGED PARTICLE: 
 
 
 
 
 
 
 



 
 
 
    
  
 
 
 
 
 
 
 
 

 

  ◈ ◈ DE-BROGLIE WAVELENGTH ASSOCIATED WITH UNCHARGED PARTICLE: 
 
 
 
 
 
 
 
 
 
 

    ◈ ◈ HEISENBERG UNCERTAINTY PRINCIPLE: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSION: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   
 
 
 
 
 

    ◈ ◈ ELECTRON MICROSCOPE: 
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◆◆◆ MEMORY PLUS…………………………………………………………………………………………….  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  
       

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

            ●● VERY SHORT QUESTION:  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


