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Incident light induces molecular 
vibrations. Wavelength 

of scattered light may change 
or not (inelastic or elastic 

scattering)

Calculated vibrational frequencies. Blue
arrows show displacement vectors:

Experimental Resonance Raman spectra in
monomer and aggregate conformation:

Everything in life is vibration.

A molecular vibration is 
excited when the molecule 

absorbs a quantum of 
energy, E, corresponding to 
the vibration's frequency, ν:

E = hν

Supramolecular conformation in PBIs:

IR absorption

Raman scattering

Raman Application:

1355 cm-1

Fspring = - kx

Raman Scattering process:

Vibrational motions:
But…. What is a vibration ?

E.g. Sound, mechanical wave which needs a 

medium

Light, electromagnetic wave which needs

no medium
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Vibrating strings

PBI4 solutions at 25°C (left) and 
40°C (right):

CO2

How to probe the vibrational state of a molecule ?

• A vibration is a periodic oscillation in time around an equilibrium point
• A periodic oscillation in both space & time is a wave

The word vibration comes from Latin ‘vibratio’ ("shaking") and it is used to describe mechanical
oscillation. E.g. swinging pendulum, helical spring
Oscillations occur also in dynamic systems in virtually every science area of science:

Oscillation of a sequence n:
Oscillations at different frequencies:

Climate oscillation

The swing

Alternating Current


