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F́ısica Teórica y de Part́ıculas
Nanociencia y Materiales Moleculares
F́ısica de Plasmas y sus Aplicaciones
Astrof́ısica y Astropart́ıculas
F́ısica de Sistemas Complejos
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• Juan Manuel Bueno Garćıa (Universidad de Murcia). Optical coherence tomography in retinitis
pigmentosa patients treated with an injection of autologous bone-marrow-derived mononuclear stem
cells
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ojos teóricos
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Numerical analysis of cross-talk phenomena
in pixelated PA-LCos devices

Adriana R. Sánchez-Montes1,∗, Jorge Francés1,2, Andrés Márquez1,2

1Instituto Universitario de Física Aplicada a las Ciencias y las Tecnologías, Universidad de Alicante, Spain.
2Departamento de Física, Ingeniería de Sistemas y Teoría de la Señal, Universidad de Alicante, Spain.

*e-mail: adrianaros.sanchez@gcloud.ua.es

The new technological developments and their impact on both the increase of the resolution and
the reduction of the pixel sizes on parallel-aligned liquid crystal on silicon (PA-LCoS) microdisplays
have made PA-LCoS a promising candidate for phase-only modulation and spatial light modulators
(SLMs) applications. The pixel grid pattern on PA-LCoS induces several phenomena, i.e. the electric
�eld crosstalk in the interpixel region, also known as fringing �elds, out-of-plane reorientation of the
liquid crystal director, and di�raction e�ects due to interpixel region. Here, a rigorous numerical
methodology has been applied to avoid simpli�ed models that neglect these kinds of phenomena.
More speci�cally, the Frank-Oseen elastic free energy has been minimised to �nd the optimal LC
director distribution [1]. This analysis has been carried on in a three-dimensional domain, taking
into account the external �eld's in�uence on the pixel. Once the LC director distribution has been
estimated, the electrical permittivity tensor is derived and used for a complete three-dimensional
Finite-di�erence time-domain method (FDTD) [2] analysis. The Stokes parameter is determined
in re�ection from the electromagnetic �eld computed by FDTD as a function of time and space.

Figure 1. Stokes parameters as a function of external voltage for 5 µm pixel

size (a),(c),(e) and (g), and 7 µm pixel size (b),(d),(f) and (h). Three di�erent

interpixel gaps are analysed 0.2, 0.4, and 0.6 µm.

Fig. 1 shows the Stokes parameters
as a function of the external
voltage for the pixel sizes of 5
and 7 µm. The �ll factor (FF)
is de�ned as the ratio of the
active area of the pixel (i.e., with-
out the interpixel gap area) and
the entire area of the pixel in
percentage. The interpixel gap
sizes considered are 0.2, 0.4 and
0.6 µm dealing with �ll-factor of
92%, 85% and 77% for the 5 µm
pixel size, and 94%, 89%, and 84%
for the 7 µm pixel size. Fig. 1(a)-
(b) shows the S1 parameter for
5 µm and 7 µm pixel sizes,
respectively. A reduction of the
deviation with respect to the in�-
nite pixel (FF 100%) is considered
for the largest pixel size. A similar
trend can be perceived for the de-
gree of polarization (DOP). The
in�uence of pixel and interpixel sizes is not clear for S2 and S3 parameters. The numerical results
here shown are consistent with the experimentation detailed in [3].
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