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Why do we need another parameter?

 Modern optics
specification: PV is biased by noise*

Loosely related to

rms;, PSD, slope |
. . 11+ 1
e Historical (entrenched) .. f
AN (|e PVi) 2 10 :

PV, multiple of sigma
(o]
O (6]
e
B 0 11
U O

imaging for conventional | edoso
fabrication methods and 2 &5 o
heavily filtered data 8 * 2000x2000
e Uncertainty in PV tough "% 2 34 s
Number of pixels x 10°
to evaluate p ?
3 * PVyas = f(skew, kurtosis) ,
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PVr —arobust PV-like parameter

e For circular apertures:

PVr = I:)\/36Zernikes* + 3Xo 36 ZernikeResid

PV =13.7nm,rms =2.1 nm PV =10.0nm,rms =2.1 nm PV=7.7nm, rms =05 nm

PVr=10.0+ 3x0.5=11.5nm



What is meant by robust?

305 mm flat - analytical

Detector resolution

1024 x 1024
512 x 512
256 x 256

128 x 128

* Pixel averaging
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PV, nm

53.81

38.27

36.88

33.90

PVr, nm

39.46

39.41

39.33

39.19
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150 mm flat — change camera mode

Above: 1k x 1k; PV=85.5 nm, PVr=22.4 nm
Below: 500 x 500:PV=57.7 nm, PVr =21.6 nm
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Raw data variation

PV. Mean: 94.2914 nm. Std dev = 2.7687 nm
PVr. Mean: 23.2274 nm. Std dev =0.92181 nm

5nm

0 10 20 30 40 50 60 70 80
Measurement #
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“Clipping”

 PVI<PV — how many points not included In
characterization of the surface/wavefront?

4

f/0.6 TS, optimum clip x 10 /0.6 TS, raw data
10 2.5 w w
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PVr = 16.55 nm; points clipped = 13 (0.0020932 %)
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PV = 19.0894 nm; rms = 2.447 nm



Clipping (continued)

PV =29.8 nm, PVr=18.1 nm

B ZY90 Data clipped te PVE




Clipping (continued)

snh 109, optimum clip
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PVr = 5.45 nm nn; points clipped = 1895 (0.34921 %)
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PVr > PV?

 Checks for obvious errors (non-circular
aperture, pathological data sets).
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¢ Interlace noise (up to 5 nm PV)
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-8 gave zero noise on “peak”.
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PVr examples

Experimental data
" Part PV rms PV: rms PVr rms PVr:_rms
(nm) (nm) ratio (nm) (nm) ratio

1 | /0.75, 65 mm aperture 30.1 1.03 29 8.5 1.03 8

2 | /45 cavity 68.2 10.01 7 63.1 10.01 6

3 | Zerodur test sphere 25.9 1.99 13 13.6 1.99 7

4 | 800 mm aperture flat 162.9 20.68 8 147.9 20.68 7

5 | 300 mm calibration flat 147.9 11.42 13 515 11.42 5

6 | 305mmTF 26.4 5.21 S 24.0 5.21 S

7 11014mmTF 13.7 1.85 7 10.6 1.85 6

8 | 300 mm long cavity 45.4 4.9 9 31.1 4.9 6

9 | 200 mm spherical cavity 23.8 2.64 9 16.1 2.64 6
10 | Steep asphere 62.8 6.31 10 43.9 6.31 7
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PVr <6 O 36 ZernikeResid?

e Checks for “smooth surface” limit
For surface with PV 35,0 mikest ~ 0

If the residual has Gaussian height
distribution, 6 & 35 7ormikeresig FEPrESENts 99.7%
of height data.
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PVr proposal

e For circular apertures:
PVr = I3V36Zernikes* + NXo 36 ZernikeResid
Default N=3
Jy 36 ZernikeResid < PVr <PV
e Options (must be specified)
1<N<6
Limit clip total area
Limit maximum contiguous clip area
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