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Birefringence 

Maltese Cross in a Pringles Can Cover 

Creating a Maltese Cross Pattern 

History & Applications 
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Polarized Light 

The experimental part of this project was to create a Maltese cross 
pattern using a piece of linear birefringent transparency film (the 
plastic used for overhead projectors). I cut out triangles from the film as 
shown in the following diagram: 

 
 

Normally, light is unpolarized, which means the 
electric field oscillates in all directions. Linear 
polarized light is when the electric field 
oscillates in only one direction. 

When a radially birefringent material is placed between two polarizers, 
there are certain directions in which the material does not influence 
the transmitted light, thus forming a Maltese cross pattern.  

We took this plastic circle and put it between two polarizers. We were 
looking for a Maltese cross pattern. Our results are shown below. 

Circularly polarized light occurs when the 
electric field is oscillating in a circle. It can be 
created using a circular polarizer consisting of 
a linear polarizer and a quarter-wave plate. 

Birefringence occurs when a substance has two 
different indices of refraction in perpendicular 
directions. The different indices of refraction split 
the E-field into components traveling at different 
speeds. The two components recombine with a 
wave-length dependent phase shift when they 
leave the material, producing colors. 

Want to Learn More? 

Visit my website at laser.physics.sunysb.edu/~jasmine 
 
We thank former LTC student Jacob Chamoun for 
discovering the birefringence of Pringles can covers. 

Crossed polarizers, dark cross Parallel Polarizers, light cross 

Linear birefringence: 
indices of refraction 
are perpendicular 
to each other in the 
x- and y- directions. 

We arranged the triangles into a circle. The images below show how we 
constructed the circle and assembled the final pattern. 

Radial birefringence: 
indices of refraction 
are in the radial and 
azimuthal directions. 

The Maltese Cross pattern is used in urine 
sedimentary analysis. The pattern is found in 
the urine of patients with nephrotic syndrome, 
eclampsia, renal toxicity, fat embolism, after 
crash injury, and Fabry disease. 

C. Etter et al. 2009 

Urine sedimentary 
analysis of a patient with 
nephrotic syndrome. 

The Maltese cross pattern is being used in a 
metamaterial which presents a new 
opportunity for the development of 
polarimetry, terahertz variable wave plates, 
and tunable filters (W.M. Zhu et al.). 

The universal symbol of fire fighters and fire 
rescue is the Maltese cross. The “Knights of 
Malta” had a cross on their skirts and often 
had to save their comrades when they fought 
the Saracens, who used fire as a weapon. 

Mica Calfee, fireserviceinfo.com 
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