
Mirror C
Foucault 
Results

Tester Experience P/V-Wave RMS-wave Strehl SA Error Good Edge? Comments Rating

SDR 21-50 0.07 0.01 0.99 over
narrow, steep 
TDE high zone 25%, TDE most serious problem

good-
excellent

QAS 1 to 2 0.07 under
1/8" Turned 
edge excellent

OKJ 0.05 0.99 0.1" TDE No astig.  Mask edge
perfect if 
masked

ASW 3 to 5 0.16 0.03
center over 
edge under

1/16" TDE, 
edge high very smooth, bevel out edge Outstanding

TDC 6 to 25 0.12 over yes
abrupt transition zone 1-2, otherwise 
smooth Outstanding

PPD 3 to 5 0.01 0.99 b = -1.020 yes outstanding
MNN 0.06 0.01 0.98 excellent
ZBD 6 to 25 0.13 0.97 under slightly turned depressed area 2" from center good
BGH 0.09 0.02 0.92 Lateral wire test

WED 3 to 5 0.05 0.01 0.99 b = -1.03
1 mm long 
focus very smooth outstanding

LOP 1 to 2 0.05 none maks 1/8" good smooth surface, edge problem excellent
UTR 1 to 2 0.14 under no, but > "A"

Median 0.07 0.01 0.99
Average 0.09 0.02 0.98
Sigma 0.04 0.01 0.02







Mel Bartels 
 
Mirror C 
 
Plot Caption 
152.0 Mirror diameter (mm) 
poor_man's 
1643.0 Source distance (0=moving source) y, mm X, mm 
19 0 
35.6 1.27 
45.7 2.54 
55.9 3.81 
76.2 6.35 
* 
0.000 1643.417 Conic targets: b, R (mm) 
0.1000 Measurement std deviation, mm 
1643.0 Longitudinal reading bias, mm 
 
0.837 Strehl, 18.4nm surface 
 
***************************************************************  



 
Guy Brandenburg; 6-25 mirrors prepared 
 
 
MIRROR C: 
optical diam 6" Radius of curvature 64" 
fixed slit, units inches, diameter #1 
 
zone 0  zone 1   zone 2   zone 3   zone 4   zone 5 
radii: 
0.50   1.40     1.91     2.32     2.67      3.00 
readings: 
        .078    .100     .129     .158       .189 
        .068    .110     .114     .152       .184 
 
sorry, I got tired, only did 2 sets. 
Numerical reading (P-V) was 1/14 wave (via Figure4.5) 
and 1/11 wave (via Tex) 
I think it's slightly undercorrected by my 
calculations. 
Edge is slightly turned, a tiny bit, about 1/8" 
No other errors noticed, smooth surface. 
I predict excellent performance. 
 
 
 



Return to Scott Rychnovsky by e-mail (Error! Reference source not found.) or Fax (949) 824-6379 

Mirror Tester Name:  Jim Burrows 
Number of telescope mirrors prepared by tester (experience level; circle one)  
 None 1-2 3-5 6-25 More than 25 
 

Mirror     A,      B     or     C  (circle one) 
 

Optical diameter: 152 mm   Radius of Curvature: 1639 mm 

Moving Slit  Fixed Slit   (Circle one) 

Mirror C, diam 1                    Mirror C, diam 2 
     152        0                        152        0 
Caustic                             Caustic 
    1653                                1652 
y, mm    X, mm    Y, mm             y, mm    X, mm    Y, mm 
    1.25        0    0.054              1.25        0    0.055 
      10        0    0.432                10        0    0.443 
      20        0    0.859                20        0    0.886 
      30        0    1.298                30        0    1.338 
      40        0    1.755                40        0    1.794 
      50        0    2.209                50        0    2.259 
      60        0    2.666                60        0    2.731 
      70        0    3.149                70        0    3.222 
*                                   * 
  -1.038 1638.418                     -0.986 1638.899 
   0.002                               0.002 
    1554                                1554 
 
Mirror Numerical Rating:  Surface RMS 5.3 ± 2.0 (2σ) nm, Strehl ratio 0.985   
Is it overcorrected or undercorrected? slightly over, b=-1.020, but never mind.  
Is the edge good?   Remarkably good, within 5 nm of best-fit parabola.  
What other errors are present?          
             
             
 Predict Performance: 
 Outstanding Excellent Good Acceptable  Poor 
 (>45X per inch) (35-45X) (25-35X) (20-25X) (15-20X) 
 



Jim Burrows 2D Hartmann test and data reduction. 
 
 
 
 

 



Roger Ceragioli 
 
The preliminary results are in. I've sent you the interferograms 
as attachments, but in a few days I'll send you the full test 
data and an explanation.  
 
Mirror C is 1/10th wv. or slightly better, except that it has a 
very narrow, sharply turned down edge. It MAY have some 
astigmatism. Not quite sure about that. The interferogram shows 
it, but flexure in the test set up can create the appearance of 
astigmatism. I tried to compensate for flexure, but only a star 
test would settle the matter definitively. On the whole, 
however, I suspect that there is indeed some astigmatism.  
  
 
(My comments to Roger) 
Mirror C: 
Slightly overcorrected, about 1/15 wave P-V, 1/80 wave RNS 
(sixtests) Narrow, steep TDE. Narrow High zone at 1.4" that is 
not obvious in the other diameter. TDE most serious problem.  
 
O.k I retested this mirror, and there IS astigmatism (about 0.2 
wv PV). It's aligned nearly along the two axes which you defined 
on the mirror. The closer focus occurs roughly along the 2-2 
axis, and the further focus roughly along 1-1. There is also 
trefoil error. Ignoring all that, the PV of the spherical error 
is about 1/13th wv. RMS is about 1/16th wv, because of the 
astigmatism. With that subtracted, it goes down to 1/24th wv 
RMS. Your assessment of TDE is correct, except that the 
astigmatism is the worse error.  
 
I've sent you a second interferogram of the mirror, take from 
wholly new data. It's almost identical to the first. I've also 
sent the same interferogram with the astigmatism removed so that 
you can see the trefoil.  
 
The high zone at 1.4" is real, but it's preceded by a low zone, 
making it more visible and worse.  
 
 
(My comments to Roger) 
With regard to astigmatism in mirror C, I got correction values 
of 1/15 wave on one diameter and 1/13 wave along the other. I 
did not notice significant astigmatism. Please confirm your 
measurement of astigmatism! Can to tell me which axis it is 
along? The 1 and 2 axes should be marked on the edge of the 
blank.  
 



Could you define the #1 axis in each interferogram? If it is 
symmetric I realize that it doesn't matter.  
 
 
Yes, in all the interferograms 1-1 axis is vertical (12 o'clock 
to 6 o'clock as you view the mirror in the tester). As for 
detecting astigmatism in Foucault, the problem is that one 
typically always measures along a horizontal axis, rotating the 
mirror between measurements. But this is a dubious method, 
because all optics sag in the tester, sometimes markedly. And 
the sagging isn't exactly predictable, and there are local 
deformations caused by the pegs that the glass sits on. 
Interferometry reveals all this stuff easily.  
 
What we do to overcome the various flexures is to take multiple 
interferograms, rotating the part by 90 degrees between each set 
and then making the computer counter-rotate the images. So, in 
effect, I align 1-1 axis vertically (take data), then 
horizontally (take data) again, cause machine to align all the 
images with 1-1 vertical and average. That averages out most of 
the flexuring errors, because they typically stay aligned with 
the tester and NOT with the glass. But if the error really is in 
the glass, it doesn't average out, because the error rotates 
with the glass during the test. Hope I'm making myself clear.  
 
But with Foucault/Ronchi you can't average out the flexuring, so 
you may not see the full extent of the astigmatism, because it's 
getting confused with flexure. This is why a star test is 
important, since then the optic is well supported and lying on 
its back. Flexure is generally much less a concern during the 
test, and astigmatism actually in the glass will be evident.  
 
 
I have not star tested the three mirrors but I will in the end 
if i need to confirm astigmatism problems.  
 
 
I would star test mirrors 1 and 3 if possible. In 1 look for the 
trefoil, which should be evident. In 3 look for the astigmatism.  
 
Cheers and I'll send you the full data in a week or so. Let me 
know if you have any other questions. :-)  
 
Roger Ceragioli 
 
 Three Interferograms follow.  The first two show astigmatism.  
In the third the astigmatism has been removed and it shows 
trefoil distortion. 





















Return to Scott Rychnovsky by e-mail (srychnov@chem.ps.uci.edu) or Fax (949) 824-6379 

Mirror Tester Name:  Michael Mills 
Number of telescope mirrors prepared by tester (experience level; circle one)  
 None 1-2 3-5 6-25 More than 25 
 

Mirror     A,      B     or     C  (circle one) 
 

Optical diameter: 5.98”  Radius of Curvature: 64.75” 
Moving Slit  Fixed Slit   (Circle one) 

Foucault Measurements, Diameter One  Units: Inches 
Zone 0 Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 
radius: 1.002 1.665 2.120 2.498 2.832  
Data set 1 0.4852 0.5062 0.5149 0.5298 0.5437  
Data set 2 0.4841 0.5049 0.5148 0.5292 0.5412  
Data set 3 0.4838 0.5071 0.5160 0.5295 0.5412  
Data set 4       
Data set 5       
Data set 6       
 
Foucault Measurements, Diameter Two  Units: Inches 
Zone 0 Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 
Data set 1 0.5130 0.5348 0.5450 0.5583 0.5692  
Data set 2 0.5150 0.5362 0.5479 0.5595 0.5725  
Data set 3 0.5149 0.5374 0.5470 0.5590 0.5720  
Data set 4       
Data set 5       
Data set 6       
 
Mirror Numerical Rating:  Wavefront:  88 nm PV, 14 nm RMS.  I would call this “1/6th wave”, 
based on the PV measurement, but it’s really better than that. 
Is it overcorrected or undercorrected? Center is overcorrected, edge is undercorrected 
Is the edge good? Overall, the edge is high, but there is a very narrow turned down edge about  
1/16-1/8 inch wide.  This was visible under the knife edge, and was captured by the lateral 
wire test, but the Foucault test did not detect it. 
What other errors are present? The mirror is very smooth.  If the bevel were increased to hide 
the TDE, it would be a wonderful mirror.  
 
I also performed the lateral wire test on this mirror.  A Sixtests setup file for that test will be 
e-mailed as well. 
 
Predict Performance: 
 Outstanding Excellent Good Acceptable  Poor 
(>45X per inch) (35-45X) (25-35X) (20-25X) (15-20X) 









From Steve Vegos 
 
Mirror C: 
 
ROC 64.75" 
Dia. 6" 
 
radius .916 1.818 2.358 2.793 
 
data 1 .243 .277 .311 .345 
data 2 .279 .320 .359 .381 
 
normalized 
 
data 1 0 .034 .068 .102 
data 2 0 .041 .080 .102 
 
ave. 0 .0375 .074 .102 
 
 
PV 1/17.7 
RMS 1/78 
SR .984 
 
 
Comments: 
Individual reduction of my wild numbers have a low of RMS 1/49 and 
SR of .984. I suppose this would be worst case. Nice mirror. 
Predicted performance: Excellent. 
 
 
Steve Vegos 




