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SIGNIFICANCE OF  ѱ and ѱ2 

• S.W.E is a second order partial differential equation. 

 

• The symbol ѱ in the equation is called the wave 

function and represents the amplitude of the 

electron wave. 

 

• The symbol ѱ has no physical significance. 

 

• It is just a mathematical function. 

 

• The wave function ѱ is not a observable quantity. 



• In case of light waves,  

                  Intensity of light ∞ [Amplitude]2 

 
• It means that the intensity of light is proportional to 

the density of photons at that point in space. 

 

• Applying the same concept to electron wave 

function 

      [Amplitude]2 ∞ Intensity of  electrons at that point  

 

• Acc. to uncertainty principle, it is not possible to 

determine the position of electron accurately. 

 

 



• So, ѱ2 determines the probability density  of finding the 

electron at that point. 

 

• Higher the value of  ѱ2 , higher will be the probability of 

finding the electron at that point. 

 

• Lower the value of  ѱ2 , lesser will be the probability of 

finding the electron at that point. 

 

• For a volume element having volume dV where  (dV = dx, dy, 

dz) , the probability of finding the electron in this volume dV 

will be  ѱ2dV. 

 

• The probability of finding an electron can be large, small, zero 

but it can never be imaginary. 



 ψ2𝑑𝑥 𝑑𝑦 𝑑𝑧 = 1 

-∞ 

+∞ 

 ψψ ∗ 𝑑𝑥 𝑑𝑦 𝑑𝑧 = 1 
-∞ 

+∞ 

Normal Wave function: Is the integration of  ψ2 and 

ψψ*  (if is imaginary) over whole space is equal to one 

 (𝑁ψ)(𝑁ψ)𝑑𝑥 𝑑𝑦 𝑑𝑧 = 1 
-∞ 

+∞ 

If 𝝍has  imaginary value, then it is multiplied by its complex  

conjugate 𝝍*, so that the product gives real values. 



𝑁2 ψ2𝑑𝑥 𝑑𝑦 𝑑𝑧 = 1 

-∞ 

+∞ 

 ψ2𝑑𝑥 𝑑𝑦 𝑑𝑧 = 𝑁 − 2 
-∞ 

+∞ 

 (𝑁ψ)(𝑁ψ ∗)𝑑𝑥 𝑑𝑦 𝑑𝑧 = 1 
-∞ 

+∞ 

 ψψ ∗ 𝑑𝑥 𝑑𝑦 𝑑𝑧 = 𝑁 − 2 
-∞ 

+∞ 



Orthogonal Wave Function: The orthogonality means 

that the product of two wave function , integration 

over whole space is zero.  

 (ψ1)(ψ2 ∗)𝑑𝑥 𝑑𝑦 𝑑𝑧 = 0 
-∞ 

+∞ 

 (ψ2)(ψ1 ∗)𝑑𝑥 𝑑𝑦 𝑑𝑧 = 0 
-∞ 

+∞ 



CONCEPT OF ATOMIC ORBITALS 

Orbit - Bohr’s concept  

Orbital – Uncertainty principle  



















 Azimuthal quantum number gives the energy of the 

electron due to angular momentum of the electron. 

 

        Angular momentum (mvr) =  h [ l( l + 1)]1/2 

                                                       2π 
 

 The s, p ,d ,f designations arise from the characteristic of 

spectral lines produced in a spectra. 

Value of  l Symbol Designation 

0 s sharp 

1 p principal 

2 d diffuse 

3 f fundamental 





Why are electrons or subshells oriented in different directions 

in space ? 

• The movement of charged particle i.e. electron around the 

nucleus generates an electric field. 

 

• This electric field generates a magnetic field. 

 

• When an external magnetic field is applied , interaction 

occurs between the external magnetic field and the 

magnetic field of the electron. 

 

• Due to this interaction electrons tend to orient themselves 

in some preferred  direction in space around the nucleus. 

 

• These orientations or regions of space are called orbitals. 



• Magnetic quantum number determines the preferred orientations 

of the electrons present in a subshell. 

 

• Each orientation corresponds to a orbital. 

 

• So, magnetic quantum number gives the total number of  orbitals 

present in a sub shell. 

 

• The value of magnetic quantum number (m) depends on the 

value of azimuthal quantum number (l). 

 

• For a given value of  l, m can have values ranging from  

    –l…….0……+l 

 

• For any value of l, total m values will be equal to 2l + 1. 


















