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Definition 

Nonlinear optics (NLO) studies the behavior of 

light in nonlinear media, whose dielectric 

Nonlinear Electrokinetic Transport 

polarization (P) responds nonlinearly to the elec­

tric field (E) of the light. In general, such 

nonlinear behavior is observed under highly 

intense light beams. Several fundamental proper­

ties of materials such as nonlinear absorption, 

nonlinear refraction, harmonic generation, etc., 

can be probed using NLO spectroscopy. 

The field of nonlinear optics (NLO) emerged 

into prominence more than three decades ago with 

the development of the laser. These milestone 

discoveries have not only generated much interest 

in laser science but also set the stage for future 

work in nonlinear optics. In recent years, the dis­

covery of various nanoscale materials such as 

fullerenes, carbon nanotubes, and metallic and 

other semiconducting nanostructures has allowed 

nonlinear spectroscopy to progress towards tech­

nological applications, and the focus has been on 

the discovery of materials with higher photonic 

functionalities and better performance 

[1, 2]. Knowledge of electronic transitions is 

essential in understanding the linear and nonlinear 

optical properties of nanomaterials. Many spec­

troscopic techniques such as optical absorption, 

photoluminescence, photoacoustics, and x-ray 

photoelectron spectroscopy are often employed 

for the investigation of energy levels in 

nanostructures. More significantly, estimation of 

the nonlinear interaction of light with 

nanostructures helps one to probe the higher elec­

tronic levels, which are not easily accessible 

otherwise. 

In nanostructures, quantum confinement 

effects and surface plasmon resonance (SPR), in 

tandem with other crucial factors like morphol­

ogy, particle size, and chemical environment, can 

lead to interesting changes in nonlinear properties 

with many promising applications such as 

ultrafast optical switching, optical limiting, pas­

sive mode locking, frequency up-conversion las­

ing, optical data storage, multiphoton-based laser 

microscopy, etc. Interestingly, various 

nanomaterials exhibit distinct intensity-dependent 

nonlinear responses for laser excitation that 

depends on parameters such as laser wavelength, 

pulse duration, and repetition rate [2]. The phys­

ical basis of observed nonlinear optical responses 

in nanostructures is briefly elucidated in the 
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