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Introduction 

This report will supply the results of the transmitted wavefront error (TWE) and wedge angle tests performed by 
Absolute Metrology Services on the off-axis parabola (OAP) samples supplied by the CHARA Array of Georgia 
State University. 

Interferometer Used: 

The 4” 633nm Zygo Mark IV, coupled with a 4” – 12” beam expander 
(shown in later photos) was used to measure these pieces. 

 

 

 

 

 

Measurement of Samples:  Test Setup Diagram 

 

 

  

 

 
 
 
 
Figure 1.  Diagram of test setup used.  A 12” Transmission flat was used to generate the reference beam, 
a reflection off of the front surface of the TF back into the interferometer.  The test beam was made from 
the beam exiting the interferometer, reflecting off of the OAP to the reference sphere, and returning to the 
TF along the same path.  To ease the alignment of the OAP, a parallel polished ‘reference ring’ was made 
and screwed to the front of the OAP backplate.  This was aligned to the reference surface (which is 
aligned to the optical axis of the interferometer). 
 



 

AMS 

  

OAP Test Report 
Prepared For 

 
 

3 
 

 
Measurement of Samples:  Test Setup Photos 

 

 
 

Figure 2.  Photos of setup used.  
Photo at left, taken from parabola 
position, shows 12” TF with returning 
RS mounted just behind parabola 
focus.  Lower photo shows parabola 
mounted with ½” wide polished ring 
mounted to it. Parabola was adjusted 
with ring perpendicular to outgoing 
beam before fine-tuning was 
performed to minimize aberrations. 
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Testing/Analysis Notes: 
 Both a 125mm and „no mask‟ conditions were used for analysis. 

 „Minimum aberration‟ condition was determined during measurement by minimizing PV, saving an 

adjustment in a particular direction, then repeating that adjustment again to confirm continual rising of 

PV and/or aberrations before repeating this procedure in each of the four tilt adjustment directions.  This 

was done with a subaperture created on-site which may be slightly different than the 125mm mask used 

for final analysis.    

 Data was acquired over an „orange‟ area such as the one shown in Figure 3.  It is comprised of the 

fringe pattern plus a small area surrounding it.  Areas marked with black circles show the positions of 

very small dings in the 12” transmission flat surface.  The marks produce data „blips‟ from 10-20nm in 

height and did not adversely affect the Zernike values.   

 Also to be noted is the large diffraction effect (concentric circles, defocused edge) caused by the long 

distance required between the test part and the RS; this may cause quick data bends just outside of the 

125mm mask area.  The slightly light/dark pixel rows of this particular camera caused a 5-10nm PV 

ripple in this direction only. 

 The name of the original data set (usually called “NMinA.dat” or similar) was loaded and analyzed for the 

screen shots.  

o After analysis, the 125mm masked data for each part, with best fit sphere removed, was saved 

as “N_125mm.dat”. 

o After analysis, the full data set for each part, with best fit sphere removed, was saved as 

N_full.dat”. 

o “N_125mm.dat” and “N_full.dat” were then re-loaded to produce the Zernike table, which is 

provided separately in Excel format. 

 

 
 
Figure 3.  Area of data acquired for one particular part, showing locations of very small pits 
present on the 12” TF, enlarged due to the defocusing effect of the very long cavity.  One circle 
is not in the measured area of this particular piece, but is in the measured area of others. 
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Figure 4.  Resulting valid data area with 125mm mask applied. 
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Figure 5.  Example of Data View (SAMPLE ONLY). 
  

 
 
 
 
  

Filled Plot:  This 
shows the shape of 
the wavefront after it 
has traveled through 
your test part.  High 
(red) areas indicate 
higher areas of the 
test part. 

Surface profiles, 
aligned on the X and 
Y axes are shown 
here.  The green line 
marks the „triangle-
end‟ profile from the 
Filled Plot. 

Specific parameters 
that AMS tracked 
during alignment are 
found here for the 
125mm analysis.  
Position 1 is the best 
tip/tilt location, while 
positions 2-5 are 
adjustments in each 
of the four directions. 

General information 
about the original data 
file being analyzed and 
testing conditions can 
be found here.  
1_TWE.dat with PST 
removed is saved as 
“1_TWE_pstrem.dat” in 
your final data sets. 

“Removed” attributes:  
This shows what has 
been removed from 
your data before 
presenting the plots.  
In this case, it is Piston 
(PST) only. 

Intensity Map:  The 
actual view of the 
fringes as taken by the 
camera.  This is one of 
the thirteen „phase 
shift‟ frames taken. 
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OAP #1, 125mm mask 
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OAP #2, 125mm mask 
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OAP #3, 125mm mask 
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OAP #4, 125mm mask 
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OAP #5, 125mm mask.  Remaining tilt-adjustment measurements were missing; see next image for check. 
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OAP #5, 125mm mask, best fit astigmatic (‘potato chip’) shape removed for double-check. 
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OAP #6, 125mm mask 
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OAP #7, 125mm mask 
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OAP #8, 125mm mask 
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OAP #1, full aperture.  Note:  full aperture comparisons of tilt adjustments were not performed due to varying edge data 
quantity from one measurement to the next. 
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OAP #2, full aperture 
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OAP #3, full aperture 
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OAP #4, full aperture 
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OAP #5, full aperture 

 
  



 

AMS 

  
 

OAP Test Report 
Prepared For 

 
21 

 
   

OAP #5, full aperture, best fit astigmatic (‘potato chip’) shape removed as a double-check. 
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OAP #6, full aperture 
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OAP #7, full aperture 
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OAP #8, full aperture 
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Company Profile:  Absolute Metrology Services 
 
Absolute Metrology Services was established in 2005 by Maria D. Robinson (Chief Metrologist). Maria has a B.S. in 
Applied Physics from the California Institute of Technology (1993) and a M.S. in Optical Sciences from the 
University of Arizona (1995). Maria shifted her career from optical design to interferometry in 1998, working for Zygo 
Corporation in customer education, applications engineering, and later moving into research and development 
projects where only the most precise metrology would be used.  

AMS was originally created as a means to meet the demand for quality interferometry training while continuing to 
satisfy the need for high level R&D project testing. We have taught proper metrology methods to over one thousand 
students: at Zygo Corporation, the University of Rochester, ASPE, and optics manufacturers around the world. 
High-level metrology experience includes absolute testing and calibration of optics to nanometer levels. Maria 
states, "We enjoy the customer training just as much as the high-level metrology projects, and AMS given us the 
flexibility to do both. It has been very rewarding." 

When the economic downturn in the fall of 2008 diminished the need for nanometer-level testing, AMS expanded its 
offerings to include general optical testing.  Maria states, “We thought that we could provide basic metrology 
services at a more affordable price than the larger optical testing services, and that this would be well received.”   

 

Our Mission Statement: 
 

AMS strives to deliver quality training and testing at an exceptional value to our customers. 
 
 

AMS has the advantage of nanometer-level training and testing experience without the large-company prices.  We 
are able to do this because we are in constant contact with optics manufacturers who own interferometers and have 
used AMS‟ training and testing services, and we do not hire separate salespeople, secretaries, or accountants for 
day-to-day business. 

We are enjoying our sixth year as we continue to assist customers with their metrology challenges.  Thank you for 
your business! 


