














The bonding orbital (a) shows a local 
minimum in the wavefunction in the 
region between the 2 H atoms but the 
function does not go to zero.
Thus there is a finite probability of 
finding the electron between the 2 
atoms (they partially share electrons).
The anti-bonding orbital (b) 
wavefuntion goes to zero between the 
2 atoms and hence the probability of 
finding the electron between the 2 
atoms is zero. This is called a node. 
Thus, the bonding orbital has zero 
nodes and the anti-bonding orbital has 
1 node

Figure 1: Formation of (a) bonding 
and (b) anti-bonding orbitals when 2 H 
atoms come together.







Figure 3: (a) Energy vs. 
bond length plot for 2 H 
atoms. (b) The schematic
representation of the 
formation of the H2 
molecule. Both electrons 
go to the bonding orbital 
while the anti-bonding 
orbital is empty. 





Figure 4: MOs formed when 3 H atoms come together. When the number 
of nodes increases, the energy increases while the stability decreases. 
The configuration with the lowest number of nodes is most stable.
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Figure 5: Energy vs. bond 
length diagram for 3H 
atoms forming 3 MOs. The
3 electrons occupy the 
conguration with 0 noes (2 
electrons) and 1 node (1
electron)







Figure 6: Energy vs. bond length diagram for N Li atoms. There are a total
of 2N energy states (including spin) out of which N are occupied, half full.
This makes Li a metal



Figure 7: Energy vs. 
bond length diagram for 
large values of N 
showing a continuous 
band formation. The 
overlap between the 2s, 
2p, and 3s levels are 
also shown



Figure 8: Fermi energy and work function in Li. By convention the vacuum level is 
taken as zero and energy levels within the metal are shown as negative.
If the lowest energy level in the valence band is used as reference all these energy 
levels become positive. 





Figure 9: Energy band in a metal formed through overlap of individual bands.
This diagram is similar to figure 7, at the equilibrium distance. For N Li atoms, 
2s forms the valence band and 2p forms the conduction band which overlaps 
with valence band
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