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Abstract 
In this talk, we present some advances about the work in the Applied 
Optics Group (AOG) of the Physics Department of the National 
University of Colombia in Bogotá. 
 
As an application of off-axis split beam systems to obtain the phase 
quantification images (PQI) in the AOG, the Digital Holographic 
Microscopy (DHM) technique was initially implemented, with which 
applications have been developed in two directions: initially were 
carried out palynological studies for the characterization of pollen 
grains of several species and families, measuring the thicknesses of their 
exine and nexin layers, and their respective refractive indexes, giving 
the palynologists new parameters for the taxopalinology. On the other 
hand, the morphometric and refractive index variations suffered by 
macrophages were studied when they were infected by the Leishmannia 
Brazilensis virus at different times of infection. 
 
As an application of off-axis and common path systems, the Diffraction 
Phase Microscopy (DPM) technique is currently being implemented, 
which has the characteristics of requiring only one record and with the 
quality of being mechanically very stable, since DPM uses a compact 
Mach-Zehnder interferometer to combine several attributes of the 
current PQI methods. With this technique, the study of human blood is 
being initiated in which blasts are being identified from the 
morphometric characterization of the peripherical blood cell 
population, for the diagnosis of acute lymphocytic leukemia. 

 
On the other hand, as an application of phase shift techniques, we are 
implementing the technique of the Point Diffraction interferometer (PDI), 
which, with the principle of Gabor's holography, has the main 
characteristic of using a monopixel liquid crystal display and perform a 
digital phase shift to the wave that carries the information of the object; 
with this technique, micrometric objects have been initially described and 
progress is made towards the study of biological samples. 
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