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less stability;
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Note: an orbital is said 

to have garade 

configuration if we start 

from any point of any 

lobe of the orbital and 

proceed through the 

centre of gravity of the 

orbital to the point just 

diametrically opposite 

to the initial point and 

we reach to the same 

sign of the wave 

function on the orbital 

lobe; similarly, an 

orbital is said to have 

ungarade configuration 

if we start from any 
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more electron density in the region between the 
two nuclei;Nu-Nu repulsion is low; stability; 

bonding m.o. π type

π or πb or πu ; ungarade type
p
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Less electron density in the region
 between the two nuclei: Nu-Nu repulsion 
is more; Less stability; antibonding m.o.
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if we start from any 

point of any lobe of the 

orbital and proceed 

through the centre of 

gravity of the orbital to 

the point just 

diametrically opposite 

to the initial point and 

we reach to the 

opposite sign of the 

wave function on the 

orbital lobe.





Thus we see that there are two unpaired electrons in the two 

antibonding π∗ orbitals.

Bond Order = (no. of electrons in the bonding level- no of 

electrons in the antibonding levels)/2 = (8-4)/2 = 2
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We can also show the m.o. of O2 (12e) with 

the help of linear scheme m.o diagram: σ2s
2 < 

σ2s
* 2 < σ2px 

2 < π2py
2 = π2pz

2 < π2py
* 1 = π2pz

* 1 < 

σ2px
*; Proceeding exactly in the same way, we 

can write the m.o. diagram for O +(11e): σ 2 < 
2s

σ
2sO O
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__ can write the m.o. diagram for O2
+(11e): σ2s

2 < 

σ2s
* 2 < σ2px 

2 < π2py
2 = π2pz

2 < π2py
* 1 = π2pz

* < 

σ2px
* ; one unpaired electron and B.O. = (8-

3)/2 = 2.5, then for O2
-(13e): σ2s

2 < σ2s
* 2 < σ2px 

2 < π2py
2 = π2pz

2 < π2py
* 2 = π2pz

* 1 < σ2px
* ; one 

unpaired electron and B.O. = (8-5)/2 = 1.5 and 

finally for O2
2-(14e): σ2s

2 <  σ2s
* 2 < σ2px 

2 < π2py
2

= π2pz
2 < π2py

* 2 = π2pz
* 2 < σ2px

* ; no unpaired 

electron and B.O. = (8-6)/2 = 1.0
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As the odd electron is present in high energy π∗ orbital, it can easily be lost and in NO+ bond order 

is increased, stability is increased. That is why NO loses electron very easily even if it is formed
by the combination of two very much electronegatve elements (O and N). Ionization Energy of Hg is
10.43 eV/atom and that of NO is 9.23eV/molecule. This indicates that NO is more prompt in giving 
up an electron that Hg, the later being regarded as metal.  

N

M.O. for NO

As O is Smaller in size than N, the energy of 2s and 2p
of O is lower than those of N; The total no. of electrons 
that are to be filled in the m.o.s are 11( 5 for N and 
6 for O); Bond Order = (8-3)/2 = 2.5
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M.O. without sp interaction Linear Scheme: 

σsp1<σsp1∗< π2py=π2pz<σsp2<π∗2pyπ∗2pz<σ∗sp2
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2
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2
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 and we see the same result is coming out.
 B.O. = 2.0 and no. of unpaired e = 2

Thus for O2 we add 12 e as
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 B.O. = 2.0 and no. of unpaired e = 2

But for hypothetical B2 molecule we add 6 e as

σsp1
2
<σsp1∗  2< π2py

 1 = π2pz
1
<σsp2<π∗2pyπ∗2pz<σ∗sp2

The result is no. of unpaired e's are 2




