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In this talk, I will show how chemistry and 
strain dictate the phase distribution, 
crystallite 

orientation, and domain size of 2D perovskite 
thin films. Ion size determines which phases 

are most stable, and therefore most likely to 
form. Interestingly, the right combination of 

organic cation and solvent produces the 
desired phase, but the resulting material is 
missing 

one specific emission feature. Increasing the 
kinetics of growth imparts mechanical strain 

on the 2D phase, which weakens a different 
emission feature. Thus, film growth 
parameters 

can be used to tune the optoelectronic 
properties of 2D phases in ways not avai 
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most common method for identifying new 
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Antonio was born in Morelia, Mexico. He obtained his BS degree 
in physics and mathematics from the University of Michoacán. 
After that, he moved to Mexico City and got his MS degree in 
physics in 2014 at the Institute of Physics from the National 
University of Mexico. At the same place, he pursued a Ph.D. 
degree in physics focused on the experimental study of 
mechanical and dynamical responses of thread-like morphologies 
in complex fluids by rheology, microrheology with dynamic light 
multi-scattering, and static scattering techniques. In January 
2019, Antonio earned his Ph.D. degree with honors. Right after, 
he joined Professor Juan de Pablo’s group at the University of 
Chicago, where he currently conducts experimental research in 

liquid crystals, with focused attention activating micro-particles triggered by light within 
thermotropic liquid crystals. Antonio has also participated in different educational and outreach 
programs, as training students for the Physics Olympiads, science fairs, and more recently in 
“Clubes de Ciencia” in a collaborative effort between Mexican and US institutions. 

 

Tunable and activated soft materials with anisotropic 
morphologies 

Designing self-assembled materials has become crucial to the material sciences for engineering 

novel technologies. This can be achieved by either tuning their rheological properties or activating 

their dynamical mechanisms using external fields. Candidates for these materials are complex 

fluids, formed by different anisotropic structures exhibiting diverse length scales, widely found in 

nature or synthetically created. Furthermore, some of these materials organize displaying liquid 

crystalline mesophases with temperature and concentration dependence.   In this seminar, I will 

give an overview of recent research on some complex fluids with embedded thread-like 

morphologies, experimentally studied by mechanical rheology and light scattering techniques with 

tunable mechanical properties, as worm-like micelles made of amphiphilic building blocks and 

carbon nanotubes composites within polyelectrolytes. In the end, I will show an example of a 

quasi-2D active system consisting of solid micron-sized platelets immersed in a thermotropic 

nematic liquid crystal that self-propels in the presence of light.   Potential applications of these 

sorts of materials can be found in the food and medical industry, water filtration technologies, and 

as composites for electronic devices. 
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