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Abstract 

The principal property in the Pixelated Phase-

Mask (PPM) Interferometers is the capability of 

retrieve several phase shifted interferograms that 

will be used to calculate the phase information of the 

sample in a single capture[1]. As a result, dynamic 

events can be analyzed successfully[2]. A typical 

PPM interferometer is mainly composed by two 

systems: the polarization interferometer and the 

system in charge of obtaining the replicas of the 

interferogram (the pixelated phase camera) by  

adding polarization phase shifting techniques [3]. 

The purpose of this research is to analyze when the 

components of the interferometer p resent non-ideal 

polarization p roperties  and how they will affect in  

the measurement, by taking the pixelated camera as 

a detector.  

 

Basic Principle  

Figure 1 shows an implementation of a 

polarizing Michelson type interferometer that can be 

used with the pixelated phase camera. The purpose 

of the first non-polarizing beam splitter is to obtain  

orthogonal polarizing states in the object and 

reference beam respectively at the output. Using the 

Jones matrix approach, an homogeneus elliptical 

retarder (R) and diattenuator (D) can be represented 

as [4]: 
𝑅 =

 
𝑒𝑖𝜑 /2𝑐𝑜𝑠2𝛼+ 𝑒−𝑖𝜑 /2𝑠𝑖𝑛2𝛼  𝑒𝑖𝜑 /2 − 𝑒−𝑖𝜑 /2 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼𝑒−𝑖𝛿

 𝑒𝑖𝜑 /2 − 𝑒−𝑖𝜑 /2 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼𝑒𝑖𝛿 𝑒𝑖𝜑 /2𝑠𝑖𝑛2 𝛼+ 𝑒−𝑖𝜑 /2𝑐𝑜𝑠2𝛼
 ,  

 

𝐷 =  
𝑃𝑥𝑐𝑜𝑠

2𝛼+ 𝑃𝑦𝑠𝑖𝑛
2𝛼  𝑃𝑥− 𝑃𝑦 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼𝑒

−𝑖𝛿

 𝑃𝑥− 𝑃𝑦 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼𝑒
𝑖𝛿 𝑃𝑥𝑠𝑖𝑛

2𝛼+ 𝑃𝑦𝑐𝑜𝑠
2𝛼

  .       (1)  

       

Where (𝑃𝑥 ,𝑃𝑦 ) represent diattenuations parameters, 

(𝜑) phase retardance and (𝛿 ,𝛼) represents ellipticity  

parameters of the component. The interferograms  

capted by the pixelated camera can be retrieved as: 

 

𝐼1 =  𝑃𝑂𝐿0°𝑅𝑄𝑊𝑃
 𝐷𝑇𝐷𝑇 +𝐷𝑅𝑅𝑆𝐷𝑅 𝐽 𝑖𝑛𝑐   ,  

𝐼2 =  𝑃𝑂𝐿90°𝑅𝑄𝑊𝑃
 𝐷𝑇𝐷𝑇 + 𝐷𝑅𝑅𝑆𝐷𝑅  𝐽 𝑖𝑛𝑐   , 

𝐼3 =  𝑃𝑂𝐿45°𝑅𝑄𝑊𝑃
 𝐷𝑇𝐷𝑇 + 𝐷𝑅𝑅𝑆𝐷𝑅 𝐽 𝑖𝑛𝑐  ,  

𝐼4 =  𝑃𝑂𝐿−45°𝑅𝑄𝑊𝑃
 𝐷𝑇𝐷𝑇 + 𝐷𝑅𝑅𝑆𝐷𝑅  𝐽 𝑖𝑛𝑐  .         (2) 

 

The main purpose of this approach is to modelate the 

polarizing beam splitter (PBS), the Quarter Wave 

Plate (QWP) and the Sample as non ideal 

components by taking into account the passage of 

the reference-object beams and making the proper 

assumptions for each component during the passage.  

 

 
 

Figure1. Polarizing Michelson type interferometer 

that can be used with the pixelated phase camera. 
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