Valence Bond Theory

As two atoms approach each other, the electron of each atom is attracted by the nucleus of the other atom as well as by its own nucleus. If these two electrons have opposite spins so that they can occupy the same region (orbital), both electrons can now preferentially occupy the region between the two nuclei, because they are attracted by both nuclei. The electrons are shared between the two atoms, and a single covalent bond is formed. We say that the orbitals of the two atoms overlap so that both electrons are now in the orbitals of both atoms.  This is the basic idea of the valence bond (VB) theory

Example: 
H2
H: 1s  ↑       since both hydrogen atoms have one electron each in their 1s subshell, they can have these 
                     orbitats overlap with each other to form a new orbital (region of space) where the 2 electrons
H: 1s  ↓          being shared by the 2 atoms will most likely be found
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Example: 
HF
     H: 1s  ↑       the hydrogen atom have one electron each in its 1s subshell and F has a 2p orbital with one 
                         electron, , they can have these orbitats overlap with each other to form a new orbital (region 
F: 2s ↓↑ 2p ↓↑  ↓↑   ↓          of space) where the 2 electrons being shared by the 2 atoms will most likely be found
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Example: 
F2
F: 2s ↓↑ 2p ↓↑  ↓↑    ↑        the two fluorine atom have one electron each in a 2p subshel, they can have these orbitats     
                                        overlap with each other to form a new orbital (region of space) where the 2 electrons 
F: 2s ↓↑ 2p ↓↑  ↓↑   ↓          being shared by the 2 atoms will most likely be found









Summary
A half-filled orbital in one atom can overlap with another half-filled orbital of a second atom to form a new, bonding orbital.
	The new, bonding orbital from the overlap of atomic orbitals contains a pair of electrons of opposite spin.

The total number of electrons in the bonding orbital must be two.
When atoms bond, they arrange themselves in space to achieve the maximum overlap of their half-filled orbitals. Maximum overlap produces a bonding orbital of lowest energy.

Sigma Bonds
	the end-to-end overlap of s orbitals, p orbitals, hybrid orbitals, or some pair of these orbitals

increase bond density on the bond axis between the two atoms involved in the bond
stable, requires lots of energy to break a sigma bond





