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# APPLICATIONS OF HALL EFFECT: 

1. Hall effect gives information about the sign of charge carriers in 

electric conductor.  It is found that most metals have negatively 

charged electrons. 

2. Hall effect is quite helpful in understanding the electrical 

conduction in metals and semiconductors. 

3. Hall effect can be used to measure the drift velocity of the 

chare carriers. 

    i.e.,   vd = 
𝐽

𝑛𝑒
  (∵ From eqn.  7)  

4. Hall effect can be used to measure the carrier concentration. 

     If n be the carrier concentration (no of charge carriers per unit     

     volume) and A be the face area of plate, then. 

   i = neAVd                    →    (9)     ( ∵ J= 
𝐼

𝐴
 = nevd  ) 

        Also, from eqn (5) 

                   vd = 
𝐸𝑧

𝐵
                    (∵ Ez =  vd B   from 5) 

         Making this substitution in (9), we get 

   ∴ i = neA 
𝐸𝑧

𝑩
         →    (10) 

      Let b be the breadth and d be the width of face area of 

conductor, then A=bd  So 

    i = nebd 
𝐸𝑧

𝑩
      (or) 

    ∴        n = 
𝑖𝐵

𝒆𝒃𝒅𝑬𝒛
          

→    (11) 

 

     

-oOo- 
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# RADIATIVE AND NON-RADIATIVE RECOMBINATION 

MECHANISMS IN SEMICONDUCTORS: 

 

➢ In semiconductors a single event of covalent bond breaking 

leads to the generation of the charge carriers, an electron in 

the conduction band and a hole in the valence band. 

➢ The electron and hole are produced simultaneously as a pair 

and the process is called electron-hole pair generation. 

                      
“Generation is a process whereby charge carriers electrons and 

holes are generated”. 

➢ The process may be represented as 

 

➢ Thermal energy is one of the agents which causes pair 

generation. 

➢ Another agent is optical illumination. 

 

 

➢ It is likely that the electron in CB may lose its energy due to 

collision with other particles in the lattice and fall into the VB. 

➢ When a free electron falls into VB, it merges with a hole. 

Generation Process: 

Covalent bond + Thermal energy    
Rupture 

(Electron + Hole) pair 

Recombination Process: 



➢ This process is called Recombination. 

➢ When a recombination event occurs, the free electron enters a 

ruptured covalent bond and re-bridges it. (i.e., electron-hole 

pair disappears/destroyed). 

➢ In this process energy is released. 

“Recombination is a reversed process of generation whereby 

charge carriers electrons and holes are destroyed and energy is 

released”.  

➢ The process may be represented as 

 

 

Types of Recombination Process: 

It is of two types such as, 

1. Radiative Recombination:  

• Radiative recombination occurs when an electron in the CB 
recombines with a hole in the VB and excess energy is emitted 
in the form of (light)photon. 

• Semiconductors which obeys this mechanism are known as 

Direct bandgap(DBG) semiconductors. 

• This mechanism occurs only in compound semiconductors such 

as GaAs, InP etc. 

2. Non-Radiative Recombination: 

• Non-Radiative recombination occurs when an electron in the 
CB recombines with a hole in the VB and excess energy is 
emitted in the form of (heat)phonon. 

• Semiconductors which obeys this mechanism are known as 

Indirect bandgap(IBG) semiconductors. 

• This mechanism occurs only in elemental semiconductors such 

as Si, Ge etc. 

Electron+ Hole Covalent bond + Energy 
Re-bridges Ruptured 

Covalent bond 
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