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Introduction to Nonlinear Optics
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Linear term Nonlinear corrections

Example of second-order effect: second
harmonic generation (Franken 1961):

Symmetry restriction for second-order processes



voer Raman Effect

- Scattered Radiations at different
frequencies

~ Three photon process




Hyper Raman and Surface-Enhanced
Hyper Raman Spectroscopy

With focused, pulsed laser, you can induce a non-
linear interaction:
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Selection Rules:

All IR active modes are also hyper-Raman active
Some hyper-Raman active modes are neither IR
or Raman active







Hyper Raman Scaftering
Selection Rules

~ All Infrared — Active bands are Raman
active

- All Raman active bands are not Hyper
Raman active

= Vibration which are both Infrared and
Raman active are Hyper Raman active

- Hyper Raman active vibrations which are
IR active are always polarized




Classical Treatment of Hyper .
Raman Effect

- Findings of Eight Distinct Frequency
Components

~ Effect of Non-Linear Susceptibility







Experimental Technigques for .
Hyper Raoman Effect

- Single Channel and Multi Channel
Detection

- Block Diagram of Multichannel
Raman Spectrometer
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