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 MOLECULAR VIBRATIONS 

The Heisenberg uncertainty principle argues that all atoms in a 

molecule are constantly in motion (otherwise we would know 

position and momentum accurately). For molecules, they exhibit 

three general types of motions: translations (external), rotations 

(internal) and vibrations (internal). A diatomic molecule contains 

only a single motion., while polyatomic molecules exhibit more 

complex vibrations, known as normal modes. 

https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Map:_Physical_Chemistry_(McQuarrie_and_Simon)/03._The_Schrodinger_Equation_and_a_Particle_In_a_Box/3.8:_The_Uncertainty_Principle_-_Estimating_Uncertainties_from_Wavefunctions
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Map:_Physical_Chemistry_(McQuarrie_and_Simon)/03._The_Schrodinger_Equation_and_a_Particle_In_a_Box/3.8:_The_Uncertainty_Principle_-_Estimating_Uncertainties_from_Wavefunctions
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Supplemental_Modules_(Physical_and_Theoretical_Chemistry)/Spectroscopy/Vibrational_Spectroscopy/Vibrational_Modes
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Supplemental_Modules_(Physical_and_Theoretical_Chemistry)/Spectroscopy/Vibrational_Spectroscopy/Vibrational_Modes


MODES OF MOLECULAR 

VIBRATIONS 
 The normal modes of vibration are:  

 Fundamental Vibrations 

 Non-Fundamental Vibrations 



WHAT IS VIBRATION IN 

MOLECULE? 
  ‘Any change in shape of the molecule-  streching  of bonds, 

bending of bonds , or internal rotation around single bonds ”. 



Why we study the molecular 

vibration? 
 Because whenever the interactions b/w electromagnetic 

waves & matter occur so change appears in these vibrations 



Classification Molecular Vibration 

 VIBRATIONS TYPES 



FUNDAMENTAL & NON 

FUNDAMENTAL  VIBRATIONS 

Vibrations which appears as band in the 

spectra is known as fundamental 

vibrations. 

Vibrations which appears as a result of 

fundamental vibrations is known as non- 

fundamental . 



    FUNDAMENTAL VIBRATIONS 



STRECHING VIBRATIONS 







NON-FUNDAMENTAL VIBRATIONS 



OUT PLANE BENDING 
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