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Concept of normal modes in a 

molecule
• There are 3N possible movements in a molecule made of N 

atoms, each of which moving in one of three directions, x, y and 

z.

– There are three transitional movements: all atoms in the 

molecule moving in x, y or z direction at the same time.

– There are three rotational movements around x, y or z-axis

• Linear molecules are exceptions because two axes that 

are perpendicular to the molecular axis are identical.

– The rest of movements are vibrational movements

• For linear molecules, 3N – 5 movements

• For non-linear molecules, 3N – 6 movements

– All vibrational movements of the sample can be described as 

linear combinations of vibrational normal modes.



















































Thank you for your  attention!


