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Paper AOP100-202 

Efficient and stable holographic gratings stored in an environmentally 
friendly photopolymer 

Authors: M. Morales-Vidal, Instituto Universitario de Física Aplicada a las Ciencias y las Tecnologías, Universidad 
de Alicante. (Spain); M. G. Ramírez, D. Sirvent, Departamento de Óptica, Farmacología y Anatomía, Universidad 
de Alicante. (Spain); F. Martínez-Guardiola, M. Álvarez, Departamento de Física, Ingeniería de Sistemas y Teoría 
de la Señal, Universidad de Alicante. (Spain); I. Pascual, Departamento de Óptica, Farmacología y Anatomía, 
Universidad de Alicante. (Spain) 

Holographic gratings stored in one of the greenest photopolymers, called Biophotopol and patented by Holography 
and Optical Processing group at the University of Alicante, have been analyzed to achieve stable over time and 
efficient holograms. A curing process usually produces a diffraction efficiency (DE) decrement. However, when a 
curing process is not performed, the holographic gratings are not stable and DE will decrease over time due to the 
diffusion of molecular components inside the photopolymer. 
In this work, a DE increment has been demonstrated after a curing stage (performed with an incoherent and low-
cost LED lamp). A detailed curing protocol to stabilize the holograms while maintaining high DE, has been carried 
out in unslanted transmission gratings of 1205 l/mm. The holographic transmission reflection setup allows the 
possibility to evaluate the transmitted and diffracted intensity beam relation, in real time, by using a He-Ne laser 
(633 nm), while the gratings were recording with an Argon laser (488 nm). 
It has been demonstrated more than a 30% DE increment after a curing process when a maximum DE in the 
recording stage had not been still achieved. However, in the singular case that a maximum DE in the recording stage 
has been already obtained, a curing stage process could produce overmodulation effects, and therefore, a DE 
decrement. In conclusion, a maximum DE is obtained in curing and stable hologram gratings (recording them with 
proper radiant exposures) over an environmentally compatible photopolymer. 
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New collective modes in twisted bilayer graphene 

Authors: T. Stauber, Instituto de Ciencia de Materiales de Madrid (Spain); G. Gómez-Santos, Universidad 
Autónoma de Madrid (Spain) 

I will discuss new collective modes hosted by twisted bilayer graphene. First, I will outline that there are quasi- 
localized modes that entirely consist of inter-band transistion [1] that might be responsible for the observed linear-T 
resistivity. Second, I will show that longitudinal plasmons in twisted bilayer graphene are necessarily “chiral”, i.e., a 
magnetic dipole is associated to the usual electrical dipole [2]. Last, I will argue that twisted bilayer graphene might 
act as photonic crystals for plasmonic excitations [3]. 
[1] T. Stauber and H. Kohler: Quasi-flat plasmonic bands in twisted bilayer graphene. Nano Lett. 16, 6844-6849 (2016). 
[2] T. Stauber, T. Low, and G. Gómez-Santos, Chiral response in twisted bilayer graphene. Phys. Rev. Lett.120, 046801 (2018); Linear response of 

twisted bilayer graphene: Continuum versus tight-binding models. Phys. Rev. B 98, 195414 (2018). 
[3] S. S. Sunku, G. X. Ni, B. Y. Jiang, H. Yoo, A. Sternbach, A. S. McLeod, T. Stauber, L. Xiong, T. Taniguchi, K. Watanabe, P. Kim, M. M. 

Fogler, and D. N. Basov. Quantum Photonic Crystal for Nano-Light. Science 362, 1153 (2018). 
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Photocatalytic and smart asphalt mixtures: an overview 

Authors: I. Rocha Segundo, E. F. Freitas, University of Minho (Portugal); S. Landi Jr., University of Minho 
(Portugal) and Instituto Federal Goiano (Brazil); M. F. Costa, J. O. Carneiro, University of Minho (Portugal) 

Road pavements must be able to withstand the effects promoted by vehicle traffic and also by climate, ensuring 
driving conditions to meet requisites related to safety, comfort, economy and with low environmental impact. A 
smart asphalt mixture is a material with properties that differ from the conventional ones, which can react to external 
stimulus complying with those requirements. Nowadays, there is an increasing concern about the use of less harmful 
techniques to the environment, and about the road safety in Transportation Engineering. In this sense, 
heterogeneous photocatalysis based on the semiconductors application onto asphalt mixtures is a promising 
technology because it can mitigate air pollution and road accidents. The functionalized asphalt mixtures can degrade 
pollutants, such as damaging gases and oil/greases over their surface from the reactions triggered by sunlight 
photons, providing major environmental and social benefits. Semiconductor materials can be applied by using 
different techniques such as spraying coating, bulk incorporation, bitumen modification, and spreading. The 
photocatalyst performance can be evaluated by optical spectrophotometry. The analysis from the UV/visible diffuse 
reflectance spectra is often used to determine the bandgap energy of the semiconductor materials, that is, the 
minimum photon energy that enables their activation. The optical absorbance spectroscopy is used to analyze the 
photocatalytic ability of the multifunctional asphalt mixture by monitoring over time the concentration variation of 
an organic dye (related to its chemical degradation), which is often used as a pollutant model. In this communication, 
a brief review of photocatalysis applied in asphalt mixtures will be presented. 


