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The molecular surrounding environment effect on the linear polarizability and first and
second order hyperpolarizability of a azo dye in two different forms

Mahsa Khadem Sadigh
Department of Laser and Optical Engineering, University of Bonab, Bonab, Iran

Abstract- In this research, microscopic linear and nonlinear optical properties of an azo dye in two different
forms in solvent environments with different dielectric constant was investigated. For this reason, both DFT and
spectroscopic methods have been used. The results indicate that molecular linear and nonlinear optical
properties depend highly on the molecular structure and the properties of molecular surrounding environment.
In this case, the maximum linear polarizability and first and second order hyperpolarizability were observed in
azo form of molecule in DMSO with high dielectric constant. Therefore, by proper selection of molecular
surrounding environment, it is possible to increase its linear and nonlinear optical properties.

Keywords: Azo, First order hyperpolarizability, Linear Polarizability, Second order hyperpolarizability.
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Solvent name a x B x yx 10
10-23 10-30 34
Azo Form
DMSO 1.475 8.251 0.987
DMF 1.446 8.057 0.960
Ethanol 1.492 8.189 0.961
2-Propanol 1.558 8.549 1.003
Dichloromethane 2.251 12.247 1.425
Cyclohexane 1.801 9.630 1.101
Hydrazone form
DMSO 0.042 0.345 0.060
DMF 0.032 0.263 0.045
Ethanol 0.001 0.014 0.002
2-Propanol 0.001 0.013 0.002
Dichloromethane 0.017 0.134 0.022
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