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Pauli’s Exclusion Principal

In an atom or molecule, no two electrons can have the same 
4 quantum numbers. 
Maximum only 3 Q.N. are same.
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Pauli’s Exclusion Principal- 

   by Quantum Mechanical Approach 
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[1] Wave function dependent on angular and spin Q.N. (n,l,m,s)



Angular w.f.
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Molecule’s possible structure & wave function
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Spin w.f
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[1] Wave function dependent on angular and spin Q.N. (n,l,m,s)
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Acceptable Wave Function

“When change the electron than the W.F. must be change”.- Pauli’s

)1()2()2()1( babas  += )1()2()2()1( babaA  −=

𝜑𝑠
′ = 𝜑𝑎(2)𝜑𝑏(1) + 𝜑𝑎(1)𝜑𝑏(2)

𝜑𝑠
′ = 𝜑𝑠

𝜑𝐴
′ = 𝜑𝑎(2)𝜑𝑏(1) − 𝜑𝑎(1)𝜑𝑏(2)

𝜑𝐴
′ = −𝜑𝐴

Anti symmetrical w.f. is Acceptable
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Pauli’s Exclusion Principal- by Quantum Mechanical Approach 
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There are three Q.N. (n,l,m) are same for electron of H2 than 

)2()2()2()2(

)1()1()1()1(

)2()2()2()2(

)1()1()1()1(










aa

bb

bb

aa

T +=

)2()2()2()2(

)1()1()1()1(

)2()2()2()2(

)1()1()1()1(










aa

aa

aa

aa

T +=

)2()2()2()2(

)1()1()1()1(
2






aa

aa

T =

𝜑𝑎 = 𝜑𝑏



Forth Q.N. (s) is same for two electron of H2 
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In an atom or molecule, no two electrons can have the 
same 4 quantum numbers. 
Maximum only 3 Q.N. are same.
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M.O. treatment for Oh complexes.

[ML6] Octahedral
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M.O. treatment for Oh complexes.

M           L
Coordination Covalent BondBonding atomic Orbitals of Metal and Legend 

𝑛𝑆 = 𝑎1𝑔

𝑛𝑃 = 𝑃𝑥 , 𝑃𝑦 , 𝑃𝑧 = 𝑡1𝑢

𝑛 − 1 𝑑 = 𝑑𝑥𝑦, 𝑑𝑦𝑧, 𝑑𝑥𝑧 = 𝑡2𝑔

                   =   (𝑑𝑥2−𝑦2 , 𝑑𝑧2) = 𝑒𝑔

L

𝑝𝜋
∗



M           L

d π-pπ Bond

n=4,5,6



-bonded orbitals of CMI



-bonded orbitals of CMI





𝑛𝑆 = 𝑎1𝑔

𝑛𝑃 = 𝑃𝑥, 𝑃𝑦 , 𝑃𝑧 = 𝑡1𝑢

𝑛 − 1 𝑑 =(𝑑𝑥2−𝑦2 , 𝑑𝑧2) = 𝑒𝑔

𝑛 − 1 𝑑 = 𝑑𝑥𝑦, 𝑑𝑦𝑧, 𝑑𝑥𝑧 = 𝑡2𝑔
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𝑏
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𝑎1𝑔
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𝑎1𝑔
∗

𝑒𝑔𝑏

𝑒𝑔∗

𝑡2𝑔
𝑁

∆𝑜{𝐶𝐹𝑆𝐸)

A.O. of CMI

M.O.

A.O. of Legends

MO diagram for Oh complex



M.O.
A.O. of Legends

MO diagram for Oh complex

𝑛𝑆 = 𝑎1𝑔

𝑛𝑃 = 𝑃𝑥, 𝑃𝑦 , 𝑃𝑧 = 𝑡1𝑢

𝑛 − 1 𝑑 =(𝑑𝑥2−𝑦2 , 𝑑𝑧2)

= 𝑒𝑔

𝑛 − 1 𝑑 =

𝑑𝑥𝑦, 𝑑𝑦𝑧, 𝑑𝑥𝑧 = 𝑡2𝑔
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𝐸𝑡2𝑔 > 𝐸𝑝𝜋∗
𝐸𝑡2𝑔 < 𝐸𝑝𝜋∗
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Ligand LigandMetal Metal

 -bonding in Oh Complex
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Spectrochemical series 



M.O.
A.O. of Legends

𝑛𝑆 = 𝑎1𝑔

𝑛𝑃 = 𝑃𝑥, 𝑃𝑦 , 𝑃𝑧 = 𝑡1𝑢

𝑛 − 1 𝑑 =(𝑑𝑥2−𝑦2 , 𝑑𝑧2) = 𝑒𝑔

𝑛 − 1 𝑑 =

𝑑𝑥𝑦, 𝑑𝑦𝑧, 𝑑𝑥𝑧 = 𝑡2𝑔

A.O. of CMI
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∆𝑜{𝐶𝐹𝑆𝐸)High value

N=0

Dipole moment =0 
nature of complex is diamagnetic 



M.O.
A.O. of Legends

𝑛𝑆 = 𝑎1𝑔

𝑛𝑃 = 𝑃𝑥, 𝑃𝑦 , 𝑃𝑧 = 𝑡1𝑢

𝑛 − 1 𝑑 =(𝑑𝑥2−𝑦2 , 𝑑𝑧2) = 𝑒𝑔

𝑛 − 1 𝑑 =

𝑑𝑥𝑦, 𝑑𝑦𝑧, 𝑑𝑥𝑧 = 𝑡2𝑔

A.O. of Co+3 
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∆𝑜{𝐶𝐹𝑆𝐸)Law value

N=4

Dipole moment > 0 
nature of complex is Paramagnetic 
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