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https://www.westfield.ma.edu/cmasi/organic2/vibrations/co2_vibrations.html


Molecules are not static Section 13.10
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A vibration that changes the dipole of a molecule creates an oscillating electric field that can 
interact with Infra-red light. Consider the vibrations of the greenhouse gas CO2. 

Vibrations can be "IR Active" Section 13.10
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National Institute of Advanced Industrial Science and Technology (AIST), Japan http://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi 

An Example Spectrum Section 13.10
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Hooke’s Law 	 	 	 	 	 Harmonic Oscillator 	 	 	         Frequency of IR Absorbed	 


     

      F = kx


Positions of IR Bands Section 13.11, 13.12, 13.13
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f =
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Guides Section 13.11, 13.12, 13.13
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National Institute of Advanced Industrial Science and Technology (AIST), Japan http://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi 

Intensity and Shape, OH vs CH Section 13.14
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National Institute of Advanced Industrial Science and Technology (AIST), Japan http://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi 

Fine Tuning Position, CH's Section 13.15
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Fine Tuning Identification of Carbonyl Peaks Section 13.18
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Fine Tuning Position, C=O's Section 13.18
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Fine Tuning Position, C=O's Section 13.18
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Fine Tuning Position, C=O's Section 13.18
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IR Interpretation Guide 

 

Additional information for analyzing C=O stretches: 

 

aldehyde: RC(=O)H 1730, R=CHC(=O)H 1705 

unstrained ketone: RC(=O)R 1715, R=CHC(=O)R 1690 

strained ketone: 

O

 1750 

 

ester: RC(=O)OR 1735, R=CHC(=O)OR  1715. 

 

amide: R(C=O)NH2 < 1700 

 

acid: 1710 usually broad for a C=O 

 

Additional information for analyzing C–H stretches: 

 

If sp3 C–H stretch at < 3000 cm-1 then look around 1400, sp3 C–H bend is at 1430 and if peak at 1380 also present then sp3 C–H is 

CH3. 

 

If sp2 C–H stretch at > 3000 cm-1, and not benzene gives rise to bending vibrations from 1000–600. 

 

Some abbreviations for vibrational modes 

ν stretching 

δ in-plane bending or deformation 

ρw wagging 

ρr rocking 

ρt twisting 

π out-of-plane bending 

 

Abbreviations used to further characterize vibration modes 

a antisymmetric 

s symmetric 

d degenerate 

 

For example, references to νs(C–Cl) are references to the symmetrical stretching mode of a C to Cl bond. 

 


