
 

  


 

  

     
     
    

      





             
          
              

            
             
 

             
               
            
              
    

            
            
             
        

           
          
       

             
              
   

      



 

           
            
           
            
    

         
   

           


              
           
 

         

      



  

   
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     
     
      
       
         
      
    

        

      



      

  

       
       
  
      
    
     
         
    
          

    
       

           
     

  
     

   
 

  

       
      
  

   
      
         
      
     
     
     
     
             

       
   
    

     

             
 
  
        
               
     



       
   
 

         
    

      
    

      



  

          
        
          
           
        
        
      

             
           
               
           
       

            
               
         

          
         
        

      



   

3.1 Optical Features:

             
               
             
              
             
           
            
              
         

    

            
               
           
            
     

               

             
             
                
               
          
              
              

      



      

             
             
             
                 
            
              
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do not remove
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Ferrule end 

        

          
           
          
           
          
  


               
                
              
            
     



 
3.2 Electrical Features:

          
            

               
  

          
             

 

             
           
              
              

               

  

       
     
        
       
            
  

    
    
         
         
         

      



           
            
         

    

          
             
   

  

      
        
        
       
          
     

   

      



   



             
          
        
            
             
        

         
        

              
              
 

           
         

           
      

4.1 Unpacking 

           
                
 

          
         

        

4.2 Getting Started 

    

             
   

               
       

               
 

      



              
      

            
        

      
                
            
   

           
              
        
           
            
            
             
          

            
          
     

           

      

      



       

            
         

 

            
          

          
        
     

          
         

            
 

         

           
              
              
           
               
               
         

       

            
              
              
            
              
                  
 

      



   

               
               
                
  

     

   

             
           
          
           
     

      



      

    

      

               
              
             
               
              
           

            
        

      
 
5.1 Polarization Parameters 

        

             

  


      



      
         
         
            
             
             



      

    

                
              
              
          
              
                 
             
              
            
             
               
    
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

    

             
            
               
              
          
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              
           
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       

                
              
   

       

  

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            
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       
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5.2 Polarization State Generator (PSG) Module 

          
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 

          
             
              

      



                 


             
            
               
               
              
              
              
               
   

     

    

              
               
                
                
           
             
              
              
 

   

               
              
                


      



      

               
 

5.3 Polarization State Analyzer (PSA) Module 

            
         
 

              
                 
            

              
              
         



 
 

          

      



  

          


        
          
           
            

 

    

  

             
             
              
             
             

  

            
   

            
 

               
  

      



 

    

   

           
              
          
            
           

      

      



   

            
     

         
 

         
 

        

        


To zoom in on data on the Poincare sphere, 

   

           
   
   

        

            
            
          


      



  

6.1 Polarization Mode Dispersion (PMD) Measurement 

 

            
              
           
            
           
 

      
          
           
  

         
         
              
          
          
            
    

      



      

        




          
         
        
         
          
        
       
     

          
         
         
          
         
     

          
             
   

          
           
             
 

           
       
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              
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             
              
          
              
             
              
          
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         

Jones Matrix Eigenanalysis data acquisition and analysis methods: 

           
          
            
   MJ(1)    
        2

  = MJ(2)MJ
-1(1)  
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Generalized Mueller Matrix Method data acquisition and analysis methods: 
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Poincaré Sphere Analysis data acquisition and analysis methods:  
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Wavelength step size selection for PMD measurement using JME, MMM or PS 
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               
            
            
             
  

Wavelength scanning method data acquisition and analysis 

           
       
          
           
       
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                 
           
                
           

Wavelength range selection for wavelength scanning method 

           
           
           
             
           
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“Delta” parameter selection 

           
           
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           
            
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Calculation method selection 
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              
          

             
             
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      



    

         
               
              
           
                

   



   







    

         

          

     

      



           
   

         

      

           
            
               
            

             
          
              
              
            
 

            
            
            
           
             
            
             

             
            

      



          
             
              
  

    

        

        

             
           
               
           
             
         
              
               
            
              
           
             
            
     

            
          
        

             
                

      



               
            
              
             
            

            
              
               
      
              
          

              
              
 

 

               
    

             

            
          

           
           
  

           
    

           
           

       

      



         

             
                

             
               

       

          
           
            
  

       

      



                
                 
               
 

           
             
          
           
      

            





















 

      

              
        

                
     

             
           
            
         

            
            
           
              

             
                
               
    

           
              
   
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6.2  Polarization Dependent Loss (PDL) Measurement 

          
            
           
              
         
             

   

            
               
          
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Differences between Mueller matrix and Jones matrix methods 

             
             
            
             
           
          
            
             
           
          
                
     

             
            
             
            
            
          
            
          
          

            
            
              
             
             
             
        



      

    

             
              
           

   



     

   

 





   

        
       
        
     
     

        

 

          
       


     

      



           
            
            
            
            
          
           
         

 

        
         
             
        
      

        

           
           
             
           
        
     
         
 

      



            
          
     
            
    

             
          
           
            
          
            
        

    

             
                
            
            
       

             
             
 

      



6.3 Polarization Extinction Ratio (PER) Measurement:  

            
             
            
               
               
         

   

            
              
           
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           
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        



   

              
              

 

 

         

            
      

   

             
   

    

            

         

      



    

              
   

            
           
           
             
           
          
              
              
           
             

 

              
        

                  
               
   

               
           

  

            
             
             

      



             
              
                 
            

    

               
     

           
          

       
           

  

6.4 Mueller Matrix measurement  

         

      



      

 
     

      

             
  

                
         

           
     

           
    















































































































 









 























              
     

         





   

   

 

 

 

 

   

   

   

   

 







      

      

               
              
              
               
              
               
           






   










  


      

      

         
      



     

             
       
             
    
        

               
           
    
               
          
         

      



    

               
              
   

6.5 Long Term Measurement  

             
       

   

            
          
               
  

      

     

         

             
          
        
        

             
            
         


      



   

              
 

          
 

            
    

              
               
            
              
    

           
           
          
       
            
           
           
              
       

            
            
 

      



6.6 Angle Measurement
 
            

  

            
          
             

         

    

              
              
             
               
            
             
      

              
             
             
          

     

      



      

            
            

6.7 Beat-length Measurement  

              
              
           
              
            
    

    

                 
   



 

           
           
  

   

            
       

  



 

          







 






        











 







































 

       






 


 


     






 
















 


 



                 
      

  


  

         

    

            
     

     

            
           
           
      

              
             
            
            
 

      



     

                
            
             
             
             
          
            
              
    

           
             
           

      



      

    

           
            
         

              
      

       

            
          
       

      

               
               
       

               
              
                
              
       

            
              
              

 

 



    

     
     
     
     
     
             
      
              
 
      
      
         

             


              


      



      

   
           

7.1 PSG control 
 
 

       

      

              
          

             
            
             
            

               
              
             
           

              

             
              
             
         

            
           

               
            
 

   
  

  

 
  

   
   













      

             
            
  

            
             
     

7.2 PSA control 

      

             
 

              
  

            
           
             
            

             


             
            
        

             
            
         

  
  

 

   
   

 
   

  






      

7.3 PER measurement 

             

       

             
         
             
              
 

                 the 
internal tunable laser must be turned on

             
            
            


  
 

  
  



      

7.4 PMD measurement 

            

       

              
      

             
              
           
        

          
           
            
          
            
         
     

            
             
             
          
   

             
            
              
                
             
             

  
  

  

     
  








  










      

7.5 PDL measurement 

          


       

               

            
 

               
   

             
    

                


             
              




 

 
   

 



      

7.6 PMD measurement laser selection  

    

             

            

               
    

  

  

  

  



      

 Wavelength/wavelength scan setup for PMD measurement 

       

        

             

              
         

            
             
       

             
             
            


  

   
  

   
  

    

  
  











      

        

        

             

             
          

           
            
    

             
            
            
 

 
 

   
  

   
  

    

  
  













      

7.8 Measurement or setup data storage 

              
             

    

              
      

                  
            

                  
                
              
          

                  
      

               
            
         

              
      
      
                

            
        

  
   



     

         
           
                
        

            
                 
          

       

       

                
           
          
  

           
       
           


         
 

      



          

             

              
          

          

          

           

 

  

         
         
          

         
       
        
          

        
      

       

    

   

   

      

          
         
     

      

 

   

    
 
  
        
       
        


          


            
         

      



        

  


  


  


1 1528.77 31 1540.56 61 1552.52
2 1529.16 32 1540.95 62 1552.93 
3 1529.55 33 1541.35 63 1553.33 
4 1529.94 34 1541.75 64 1553.73 
5 1530.33 35 1542.14 65 1554.13 
6 1530.72 36 1542.54 66 1554.54 
7 1531.12 37 1542.94 67 1554.94 
8 1531.51 38 1543.33 68 1555.34 
9 1531.90 39 1543.73 69 1555.75 
10 1532.29 40 1544.13 70 1556.15 
11 1532.68 41 1544.53 71 1556.55 
12 1533.07 42 1544.92 72 1556.96 
13 1533.47 43 1545.32 73 1557.36 
14 1533.86 44 1545.72 74 1557.77 
15 1534.25 45 1546.12 75 1558.17 
16 1534.64 46 1546.52 76 1558.58 
17 1535.04 47 1546.92 77 1558.98 
18 1535.43 48 1547.32 78 1559.39 
19 1535.82 49 1547.72 79 1559.79 
20 1536.22 50 1548.11 80 1560.20 
21 1536.61 51 1548.51 81 1560.61 
22 1537.00 52 1548.91 82 1561.01 
23 1537.40 53 1549.32 83 1561.42 
24 1537.79 54 1549.72 84 1561.83 
25 1538.19 55 1550.12 85 1562.23 
26 1538.58 56 1550.52 86 1562.64 
27 1538.98 57 1550.92 87 1563.05 
28 1539.37 58 1551.32 88 1563.45 
29 1539.77 59 1551.72 89 1563.86 
30 1540.16 60 1552.12   

      



   

            
   

9.1 GPIB Control





       

              
            
 

            
      

  

    

      



              


          

             
             
          
            
              
             
           
               
              
  

             
              
             
            
          
             
         
         
 

     

      



            
         

9.2 Ethernet Control 

           
               
             
               
             
              
                
               
             
        
          

   

      



   

   

            
           

      



             
         
   
            

 
9.3 PSG GPIB/Ethernet Commands

 

    
       

  
        

  

         
       
        
 

  


        
       
  
 

  


       
      
       
 

  

  

     
        

  


     




    
   

 
  



       
  



      



9.4 PSA GPIB/Ethernet Commands: 

 

    
   

    
  


   
    
    


       
    
       


      
     

        
  
     
 



  

    
    

  
 

   
 


  

       
  



    
 

  
 
  



    


  

    
  

  

   
   

  

  
    

  

   


    

  


 

               
             

      



9.5 PMD/PDL scan GPIB/Ethernet Commands 

 

   
      

   
   
  
  
   


       
      

            

   

  
  
  



    
    

       
        

      
 



      



  

    
     


 
  
    

   
   


    
   
   
    

 

    
   
 



      
   

  

   
     
   
 



     
  
   

  

   
     
   
 



      
   

  

  
    
 



      
  



      
  



     
   




     
  



     
  



     
   




    


   
  
  
  

      
   

  

   
     
   
 



      
  



     
   




     
  



     
  



      



9.6 PDL single wavelength measurement GPIB/Ethernet Commands 

 

   
     

   
   

 

    
    

  

    
     


 
  

 

    
     
  

 

      



9.7 Wavelength Setup Commands for PMD and PDL measurement 

 

   
  

         
  



         
         
            

 
        

    


         
         
          

  

    

  
    

  


      
      
    

  


 
     

  


      
     
       

      



9.8 Internal tunable laser commands 

  
         
     

      
       
         
    

   
    
  
   
  

           
 

 
 

      
     

 
 


       
       
        

      
    

  
  
   

   
   
   


     
  
  

       
          

         
        
       
 
 
 
 

           


           
      
     
 
 

         
     

 
         
      
         
      
     

      



        
  

          
 
 
 

       
          
       
        


       
         



  
 

 
 

 
 

 
   
   
  
  
 
  
     
   
   
    
  
   
     
 
     
  
   
  
  


    
       

         
   

 
 

 
 
   
  


         


        
        
       



      



9.9 Error Definitions

    
  
    
      
       
         
     
   
    
    
   

   
    
    
           

        
        
          
     
        

        
    
      
     
     
    
     
     
       
       
   
   
         
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10.1 Technical Support 

           
            
         
         
            
       

 
  
  

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10.2 Factory Service Information 

         
         
        
 

      

    

               
             
              
          
 

             

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Name_________________________________  Return Authorization # _________________________ 
   (Please obtain RMA# prior to return of item) 
 
Company _________________________________________________________  
 
Address ______________________________  Date _______________________________________ 
 
Country _______________________________  Phone Number _______________________________ 
 
P.O. Number ___________________________  FAX Number_________________________________ 
 
Item(s) Being Returned: 
 
Model # _______________________________  Serial # _____________________________________ 
 
Description  
___________________________________________________________________________________  
___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 
___________________________________________________________________________________ 

 
Reason for return of goods (please list any specific problems): 
  
_____________________________________________________________________
_____________________________________________________________________  
_____________________________________________________________________  
_____________________________________________________________________  
_____________________________________________________________________
_____________________________________________________________________  
_____________________________________________________________________  
_____________________________________________________________________  
_____________________________________________________________________
_____________________________________________________________________  
_____________________________________________________________________  
_____________________________________________________________________  
_____________________________________________________________________
_____________________________________________________________________  
_____________________________________________________________________  
_____________________________________________________________________  
_____________________________________________________________________
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