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Introduction
During the design of any optical system destined to be manufactured, it is critical to define 
a fabrication and assembly budget. This budget must consider any potential compensation 
that will be used during the manufacturing process to mitigate the performance degradation 
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With Wavefront Differential Tolerancing, You Can:
• Utilize the following performance metrics: RMS wavefront error, diffraction MTF, single mode fiber insertion loss 

or polarization-dependent loss, and Zernike wavefront coefficients

• Perform a sensitivity analysis to the current tolerance set

• Use the Inverse Sensitivity mode to automatically determine each tolerance within user-defined tolerance limits 
such that it contributes about equally to a specific system performance degradation for the worst case field 
and zoom position. A subset of tolerances can be frozen so that their values remain fixed

• Use the Interactive Tolerancing mode to make changes to individual tolerance values and instantly see the 
performance impact

• List tolerance sensitivities and performance predictions for every field and zoom position, with either common 
or independent compensation across field and zoom position

• Assign specific compensators to specific tolerances by using tolerance and compensator labels

• 
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Figure 1: F/2.5 Double Gauss Lens

Table 2 shows the tolerance set, based on first running the Wavefront Differential tolerancing method in inverse sensitivity mode.In 
this mode, TOR tries to set the tolerance values so that each results in identical performance degradation at the worst case field and 
zoom, after compensation. More sensitive parameters are assigned tighter tolerances, and less sensitive ones, looser tolerances. 
However, the tolerance values must remain between realistic default or user-specified tolerance limits.
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                                                C E N T E R E D 
                                              T O L E R A N C E S 
 

           F/3.55 Inverted Telephoto 
  ----------------------------------------------------------------------------- ----------------- 
                       RADIUS      FRINGES                  THICKNESS              INDEX   V -NO     
  SUR       RADIUS       TOL       POW/IRR       THICKNESS     TOL     GLASS        TOL    (%)     

    1     82.52700     0.0417     1.0/ 0.25        3.62536   0.05000  627.586    0.00050  0.50 
    2    552.75182     2.0127     1.0/ 0.25        0.10000   0.05000  
    3     70.28017     0.0412     1.0/ 0.25        4.24208   0.05000  669.523    0.00050  0.50  
    4     14.03202     0.0036     1.0/ 0.25       20.96646   0.05000 
    5     25.18458     0.0262     1.0/ 0.25        4.32311   0.05000  680.339    0.00050  0.50  
    6    -92.32481     0.4040     1.0/ 0.25        2.91221   0.05000 
    7                                              0.67259   0.05000 
    8     53.77045     0.2177     1.0/ 0.25        2.39888   0.05000  646.556    0.00050  0.50  
    9    -23.74002     0.0446     1.0/ 0.25        0.89584   0.05000 
   10    -15.73622     0.0212     1.0/ 0.25        3.03014   0.05000  755.275    0 .00050  0.50 
   11     28.32816     0.0670     1.0/ 0.25        0.78824   0.05000  
   12    -67.78803     0.3832     1.0/ 0.25        2.57758   0.05000  692.496    0.00050  0.50  
   13    -13.97934     0.0133     1.0/ 0.25       37.99347 
   14                                             -0.49333 
  
                                              D E C E N T E R E D 
                                              T O L E R A N C E S 
 

           F/3.55 Inverted Telephoto 
  -------------------------------------------------------------------------------------------------------- 
  ELEMENT          FRONT       BACK           ELEMENT WEDGE         ELEMENT TILT          EL. DEC/ROLL(R)  
    NO.           RADIUS      RADIUS         TIR     ARC MIN       TIR     ARC MIN       TIR     mm. 
 

     1          82.52700   552.75182       0.0130      1.1       0.0040      0.3       0.0107   0.0250  
     2          70.28017    14.03202       0.0130      1.9       0.0024      0.3       0.0299   0.0250  
     3          25.18458   -92.32481       0.0130      3.0       0.0015      0.3       0.0198   0.0250 
     4          53.77045   -23.74002       0.0130      3.9       0.0011      0.3       0.0175   0.0250  
     5         -15.73622    28.32816       0.0130      4.1       0.0011      0.3       0.0274   0.0250 
     6         -67.78803   -13.97934       0.0130      4.0       0.0011      0.3       0.0180   0.0250  
 

Table 6: “Select [5] Tolerance set

To illustrate the improvement possible using SAB, we will compare the final as-built performance for an inverted telephoto lens 
optimized without and with SAB. Figure 4 shows the best optimized result, without using SAB.
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