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Importing Doublets 

INTRODUCTION 
This article outlines the general process for importing a Cemented Doublet from an optical model, using 

an Edmund Optics 45089 Achromat as an example (Zemax file used).  When FRED imports a doublet, 

two individual singlet elements are created and the user has two options: 

1. Use FRED’s Glue feature to specify a glue layer thickness between the two singlet elements.  

This has the effect of adding thickness to the doublet. 

2. Do not apply FRED’s Glue feature but modify the imported singlets to remove a surface 

coincidence problem at the common interface. 

These two options are described in detail in this article.  

IMPORTING A DOUBLET 
This article uses an Edmund Optics 45089 Achromatic lens as an example.  Lens files from CodeV, Zemax 

or OSLO can be imported in FRED by going to File > Import > Import Optical.  After selecting the file to be 

imported, the following dialog will be shown. 
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For the purposes of this discussion on doublet elements, the critical item on the import dialog is shown 

in the red box in the image above.  This import option indicates that every cemented surface found in 

the optical design will be represented by two identical surfaces having a 10 micron separation between 

them.  FRED then automatically “fills” this 10 micron gap with a standard glue material.  A graphical 

representation of this process is provided below. 

 

Option 1: Glued Singlets 
If the import is performed with a “Default cement thickness (microns)” value greater than zero, then you 

have opted to import with the Glue option.  An expanded view of the object tree following the import is 

shown below. 
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Notice that there are two copies of “Surface 2”.  One copy of the surface exists in “Lens 1-2” and the 

other copy exists in “Lens 2-3”.  Opening the dialogs for both of these “Surface 2” nodes will confirm 

that they are indeed identical surfaces. 

Now, the 10 micron glue layer thickness can be confirmed in the following way.  If we open the dialogs 

for “Lens 1-2” and “Lens 2-3” individually, we find that “Lens 2-3” is shifted an additional 0.01 mm away 

from “Lens 1-2”. 
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This confirms that the two singlet elements are indeed separated by an additional 10 microns from the 

original prescription.  What about the glue layer?  If you right mouse click on the “Lens 1-2.Surface 2” 

node in the object tree and select the “Glue” option, the glue dialog will open. 

 

 

From the glue dialog, we see that “Lens 1-2.Surface 2” is glued to “Lens 2-3.Surface 2” using FRED’s 

Optical Cement model. 

This option is straightforward to use.  No other action besides entering the desired glue layer thickness 

is required on the part of the user.  Just remember, this does alter the prescription slightly since glue 

layer thicknesses are being added at every cemented interface. 

Option 2: Non-glued Singlets 
If you don’t want FRED to insert a glue layer between cemented surfaces, which is the default import 

mode, then there is a bit more work involved.  However, the value in this approach is that the imported 

http://www.photonengr.com/fred-kb/
mailto:SUPPORT@PHOTONENGR.COM


www.photonengr.com/fred-kb/      June 4, 2015 

 

 
440 SOUTH WILLIAMS BLVD, #106 – TUCSON, AZ 85711 – 1 - (520) – 733 – 9557 – SUPPORT@PHOTONENGR.COM – WWW.PHOTONENGR.COM 

model has the same exact prescription as the original optical model by the time everything is finished.  

Implementation of the non-glued option proceeds in the following way. 

First, open the optical import dialog as shown previously, but set the “Default cement thickness 

(microns)” value to zero and then hit Create. 

 

FRED will complain about the fact that you have entered zero for the cement thickness… 

 

Just hit OK and then Dismiss the import dialog.  The expanded object tree view is shown below and, like 

before, note that there are two copies of “Surface 2” present. 
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However, this time, when we open the “Lens 2-3” dialog, we can see that the second lens element is not 

shifted by the additional 10 microns. 

 

Now we get to the most important point of this discussion.  The fact that we have two “Surface 2”’ 

nodes and the fact that there is no gap between the two singlets means that “Lens 1-2.Surface 2” and 

“Lens 2-3.Surface 2” are coincident.  While coincident surfaces aren’t a problem in sequential design 
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codes, this is a problem for non-sequential codes like FRED.  Remember, unlike Zemax and CodeV, 

FRED doesn’t know ahead of time the order in which surfaces should be intersected during the raytrace.  

FRED has to query multiple surfaces and determine which one is the next valid intersection.  When two 

surfaces are coincident with each other, there is an ambiguity as to which surface should be intersected.  

This is very bad because it generally means that the ray will pickup the wrong immersion material due to 

the intersection ambiguity and this error can propagate down the rest of the system. 

So, let us now deal with the coincident surface issue. 

Right mouse click on “Lens 2-3”, select the option, “Convert to Custom Element” and then hit Yes on the 

confirmation dialog.  The icon on the tree for Lens 2-3 will now have changed to the Custom Element 

symbol. 

 

This conversion from Lens construct to Custom Element is important because the Lens construct 

maintains certain rules that prevent us from modifying the surfaces in the manner appropriate for this 

application. 

Next, we open the dialog for “Lens 2-3.Surface 2” and go to the materials tab.  In this example lens, the 

materials assigned to “Lens 2-3” on import are Air and N-SF10.  Because surface 2 defines the boundary 

between “Lens 1-2” and “Lens 2-3”, we need this surface to be bounded by N-BAF10 and N-SF10.  So, we 

replace the Air designation with the N-BAF10 designation and hit OK on the dialog. 
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The last step in this process is to disable the remaining surface, “Lens 1-2.Surface 2”.  This is done by 

right mouse clicking on that surface in the tree and selecting the option, “Never Traceable”.  Our final 

object tree looks like the following: 

 

If you follow the surfaces sequentially, you would find that we have the following series of events: 

1. “Lens 1-2.Surface 1” – This is an Air/N-BAF10 material boundary 

2. “Lens 2-3.Surface 2” – This is an N-BAF10/N-SF10 material boundary 

3. “Lens 2-3.Surface 3” – This is an N-SF10/Air material boundary 
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CLOSING REMARKS 
 This document has presented two options for dealing with the cemented interfaces of an optical import 

in FRED.  Selecting an approach depends on your application.  The first approach described the use of a 

glue layer option, which does alter the prescription slightly due to the addition of glue thickness at every 

cemented interface.  The second approach described a method of preserving the optical prescription 

but at the expense of some manipulations of the model after the import. 
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