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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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18:00-18:15 Rosa Maŕıa Mart́ınez Ojeda (Universidad de Murcia). Enhanced second harmonic imaging
of the living human eye using deconvolution
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16:00-16:15 Tomás Lloret López (Universidad de Alicante). Quality metrics in holographic lenses

recorded in a low toxicity photopolymer
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16:45-17:00 V́ıctor Bonal D́ıaz (Universidad de Alicante). Latest advances in organic distributed feed-

back lasers with top-layer resonators
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• Joan Josep Sirvent Verdú (Universidad de Alicante). Precise-Integration Time-Domain for Optical
Anisotropic Media

• Iryna Standret (Universidad de Murcia). Investigating ergodicity for the determination of optical
coherence functions

• Pien Vinke (Universidad de Murcia). Impact of the detector response on the temporal second degree
of coherence of a chaotic light source

• Erik Baradit Allendes (Universidad del Bio-Bio). Characterization of topography hidden under paint
by means of algorithms stable to the number of frames under non-uniform illumination

517



XXXVIII Reunión Bienal de la RSEF - Murcia 2022 
 

Tópicos Avanzados en Óptica 
Oral 

 
 

Quality metrics in holographic lenses recorded in a low 
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Holographic Lenses (HLs) are holograms obtained from the interference of an object point (object 
beam) and a plane beam (reference beam). Unlike conventional refractive lenses (RLs), their physical 
principle is diffraction, and in addition to spectral dependence, they also exhibit angular dependence [1]. 
One of the main applications of such HLs is their use in AR optical systems such as head mounted displays 
(HMD). 

HLs also exhibit aberrations [2]. To measure the impact of these aberrations, diffraction efficiency is 
not a suitable optical parameter. For this purpose, different quality metrics can be used. In this work, the 
quality of positive symmetrical and negative asymmetrical HLs has been evaluated by studying different 
metrics: optical quality metrics (Zernike and Seidel coefficients, RMS for Zernike and Seidel aberrations, 
and critical pupil fraction (PF)); and image quality metrics based on the impulse response of the system 
(Strehl Ratio (SR), Entropy and cut-off frequency) [3]. The results obtained can be seen in Table 1. 
 

 Positive Symmetrical HLs Negative Asymmetrical HLs 

Zernike Coef. 
(𝜇𝜇𝜇𝜇) 

𝐶𝐶40 𝐶𝐶2−1 𝐶𝐶31 𝐶𝐶2−2 𝐶𝐶22 𝐶𝐶40 𝐶𝐶2−1 𝐶𝐶31 𝐶𝐶2−2 𝐶𝐶22 
−9
∙ 10−3 

1.1
∙ 10−1 

−2.2
∙ 10−2 

−1.8
∙ 10−1 0 −6

∙ 10−3 
2.3
∙ 10−2 

−6
∙ 10−3 

−1.5
∙ 10−6 

−7
∙ 10−6 

Seidel Coef. 
(𝜇𝜇𝜇𝜇) 

S C A S C A 

8.05 ∙ 10−5 2.21 ∙ 10−3 6.06
∙ 10−2 −8.05 ∙ 10−5 −1.94 ∙ 10−5 3.01

∙ 10−7 
RMS Zernike 

(𝜇𝜇𝜇𝜇) 0.209 0.030 

RMS Seidel 
(𝜇𝜇𝜇𝜇) 0.011 1.56 ∙ 10−5 

PF 0.063 0.25 
SR 0.124 (∼12%) 0.856 (∼86%) 

Normalized 
Entropy (10−3) 7.7 1.7 

Theoretical 
Cutoff Freq. 

(cycles/degree) 
68.2 110.7 

Table 1. Optical and image quality metrics for positive symmetrical and negative asymmetrical HLs. 
 

The best results were obtained for negative asymmetrical HLs, therefore their geometry is the most 
suitable for optical imaging systems. 
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