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When the data distribution is irregular enough that cannot be fit to a usual PDF,

the KDE provides a solution for the data distribution.

This method works by assigning kernel functions to each data value and then

combining them to get the result.

The resulting function of the addition of the the Kernel functions is the following.

Where h is the width of each point.

A F F I L I A T I O N S
  Universidad Complutese de Madrid, Madrid, Spain
  Instituto de Investigación Tecnológica, Escuela Técnica Superior de Ingeniería-
ICAI, Universidad Pontificia Comillas, Madrid, España
  Universitat Oberta de Catalunya, Barcelona, Spain

Transcendence of generalized
Lorentz-Lorenz relation in
refractometry: statistical incidences.
The well-known Lorentz-Lorenz relation is currently used in several branches of Optics and Materials Properties for understanding the
behaviour of materials and gases under the presence of light. However, this relation was obtained under the assumption of an ideal
system. Although, the virial coefficients were introduced to solve this limitation, a new scope has been considered by us, which
introduces the molecules physical dimensions and their shape into the Lorentz-Lorenz relation, achieving a generalized form of that L-L
relation. In this study, the statistical analysis of refractivity versus pressure for Ar, Ne and N data was performed, in order to explore the
asymmetry in the statistical distributions in relation to their molecular shape and gas interactions.
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INTRODUCTION
The Lorentz-Lorenz formal relation is calculated under the assumption that the

molecules are small conducting spheres whose mutual distances are large

compared to their respective diameters. In Moltó et all 2023, a new parameter

named Shape Factor was introduced to the Lorentz-Lorez relation, in order to

minimize the effect due to the molecules’ shape.

In the present study, a statistical analysis was conducted using different gases in

order to observe any possible asymmetries resulting from the shape and

interaction of the non-ideal molecules.

ANALYSIS
Data was organized in clusters using the K-means algorithm.

Robust Pearson skewness analysis was conducted for each cluster

using the median.

In the Figure 1 is possible to appreciate that:

Nitrogen shows negative asymmetries for refractivity and pressure

assessment As it is shown in Figure 2. However, a strong positive

asymmetry occurs when measuring temperature.

Argon has positive asymmetries for refractivity and pressure

assessment. Also a strong positive asymmetry in the temperature

assessment.

Neon has positive asymmetries for refractivity and pressure

assessment. In addition to a small positive asymmetry when

measuring the temperature.

CONCLUSION
 The KDE method was used for refractivity, pressure and temperature

measurements of 3 different molecules for 2 different wavelengths.
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 Results are independent of the wavelength.2.

 Asymmetries are shown for every studied molecule.3.

 Nitrogen is the only studied gas that showed negative asymmetries

and showed a stronger asymmetrical effect.
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Figure 1: Results of the Robust Pearson Skewness for Nitrogen, Argon and

Neon for two different wavelengths.
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Figure 2:  Nit rogen refractometry by c luster  and pressure for
a frequency of 194.368893 THz.


