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Additional Testing of the 2.4-m Lick Primary Mirror 

 
 

1. Determination of the test optic tetrafoil errors. 
 
     The procedure given in the Test Plan used to measure the figure of the mirror during final 
figuring and testing does not determine the values of errors that repeat in the n4θ angular orders.   
We assumed in that procedure that these errors reside completely in the mirror and not in the test 
optics, the assumption based on the low probability of bending 4θ errors into the test optics given 
their low stress mountings.  However, by rotating the mirror 45 degrees with respect to one of 
the tests we can obtain a measure of the two lowest order tetrafoil terms of the Zernike 
polynomials. 
 
     To perform the test the mirror was rotated 45 degrees with respect to the final test position of 
the last test performed that was at 270 degrees from our chosen 0 so the new test position was at 
315 degrees.  The result of the measurement is shown in Figure 1.  No test optics have been 
subtracted, only tilt, focus, and coma. 
 
     To obtain two estimates of the two pairs of coefficients of the 4θ terms this measurement was 
averaged with the measurements of the mirror at 270 degrees and 0 degrees.  These averages will 
average out the 4θ contributions from the mirror and leave just the contributions from the test 
optics.  These two averages are shown in Figures 2 and 3. 
 
     The final estimate of the coefficients is obtained by averaging the coefficients from the two 
averaged maps.  The resulting coefficients and a phase map of their contribution to the test optics 
is shown in Figure 4.  The contribution from this error is 2.6 nm rms of surface error. 
 
     Finally, this contribution was subtracted from the final test data and the result is shown in 
Figure 5.  The resulting residual increased slightly from 23.6 nm rms to 24.1 nm rms of surface 
error. 
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Figure 1.  Average of 30 measurements of the mirror at 315 degrees. 
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Figure 2.  Average of the 315 deg measurement and the 0 degree measurement. 
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Figure 3.  Average of the 315 and 270 degree measurements. 
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Figure 4.  Test optic tetrafoil. 



 
 
         

Lick Primary Mirror  
 
 Rayleigh Optical Corporation 
___________________________________________________________________________________________ 
 

______________________________________________________________________________ 
Prepared by: David S. Anderson  11/20/07     Page  6  of  7 
 

 

 
 

Figure 5.  Final mirror data with test optic tetrafoil subtracted. 
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2. Scattering near the center hole. 
 
     We inspected the region near the center hole that retains some residual gray that contributes to 
increased scattering in the region.  We looked at the region with a bright light and find that the 
gray follows what the scattering measurements showed earlier.  From the center hole out to about 
50 mm from the center hole the gray is the worst but rapidly decreases from there out to about 
120 mm.  The gray is very fine and is undoubtedly a remnant of the final stage of fine grinding.  
The surface looks polished to the naked eye but the gray becomes visible under bright 
illumination.  We believe the high bulk scatter from the Astro-Sital contributed to our not 
noticing the remaining gray when we made our surface inspections during fabrication.  We 
certainly agree with Jerry Nelson that this was indeed sloppy work and we certainly will not let 
this happen again when using this material. 


