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Some Mirrors
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Tests & Measures

= Foucault, Ronchi,
nterferometry, Artificial star
PSF

= Physical parameters

= Materials, Weight, Usable
D, CTE, Focal Length and
F/#

=Figure (conic)

= Aberrations present &
magnitude: P-V, Strehl

= Smoothness
= Reflectivity




Circle of Confusion

Diaphragm

| Detector

= Circle of Confusion = blur spot at focal plane
= Diaphragm = circular isolator before the detector

Vega — 12" pneumatic mirror, 1’ dia.



Aberration Characterization

< L8 Ve

= Zone-sampling with a
Right-angle Bath
Interferometer

= Analysis produces
Zernike representation
of wavefront , W(,0)

= Stitching and
statistical combination
of sample zone results



OTF Designs — Starstone 8" f/2.25 * ||

= Mirror 0001A 8” f/2.25




Lander 10” epoxy /3.7 No. J1R-1-147 |.
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Pixel counts
PSF diameter

EMS smrface
slope (Srms)

3-layer, weight —

Encircled energy

5-in. mask best focus at RoC

2Ibs.

16 pixel dia. S0 pixel dia.
“core” *disk”
2 '2 56 4

101318 123882

(.27 milliradians
9 arc min.

D.G %5. milliradia_ﬂs
3 arc mir

0.018 milliradians
(1.3 waves/radius)



Lander 10” /3.7 No. J1R-1-147

IGram of central 3.125”

Wavefront exror in Waves at 550ram RMS: 1.362 Strehl: 0.000 CC:-0550
Zemike Tems

Mirror Defanlt Igram Wavelength: 632 .0h (Wyat)
Diameter= 79.38 mm Piston 9410
10.278 1/0.1 ROC=1879 X Tik 7610
9.4 Best Conie=-0.650 Desired Conic: -1.00 ¥ Tik
Strehl=0.000 Artifical Null: 0.025 Defoous
rms wavefront= 100.7 1.362 X Astig
Y Astig
Nulle D3N
0.000 ¥ Coma
Spherical
X Trefod
Y Trefod

X 2nd Astig
¥ 2nd Astig
X 2ndComa
¥ 2nd Coma

J 2nd Spherical
X Tetrafod
¥ Tetrafod
2nd ¥ Trefol
2nd ¥ Trefoi

3rd ¥ Astig
3rd ¥ Astig
3rd ¥ Coma
3rd ¥ Coma

3rd Spherical

Wavefront Error in waves at 550nm

OpenFringe analysis

WaveFront

EMS

Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled
Disabled




Lander 11” f/1.75 No.
KLB-157 (rotated)

Central 7.75" rotated CCW 90 deg.




Artificial Star PSF

= Hubble Optics 5-star flashlight used for
illumination. The apertures are precision holes of = 3
50/100/150/200/250 microns. ‘

= Mirror 8” Starstone f/2 @ 11-m

25” — with correction . o



RMS Slope Characterization

Mirror 2
P-V and RMS measures are the same for both mirrors!
But, not |A@|ms (rms slope)

= Traditional quantification such as P-V and Strehl
Ratio may not be helpful for light buckets

Holenstein et. al. 2010



PSF size from slope error & 2 |.

aberrations

» FWHM spot size=4.70x S
= Where S

rms

ms 1S the rms slope error

= FWHM spot size (arc sec) = 10° E /D
= Where D is the aperature, E ~ peak aberration present

= Example:

= One wave of astigmatism in the visible on a 1-m mirror corresponds to
about an arc second FWHM spot (and vice versa)

= But note higher order aberrations are much worse!

Holenstein et. al. 2011



CTE - Starstone (8")

7:32:26pm 7:32:54pm 7:33:52pm

= Cooling after 30 sec. warming with heat gun



= Lander 1-m after night in cold
weather




Measuring CTE

CTE = g ap Where His the block height and

AR Max deflection x Rod separation
B Distance to wall

Max Def.(cm) Al (mm) H (mm) AT °C) CTE (ppm/'o(.f)
Sample 1 17.1 265 37.2 60.8



Coatings and Reflectivity Tests

= Cold silvered (4) — verify Strehl
= Extra Thin Peacock Labs Permalac coated (3)
= Flats (2 each) — test reflectivity




Coating Tests I

= Just silvered — very
fine (confirmed)

= Extra Thin still not
thin enough

RMS Wavefront
Error (waves (@

Silvered

17

Extra Thin Permalac
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Contact and further information

= Email:

= Gravic Labs Papers (source for many pictures):

= Alt-Az Telescope Initiative Website:

= Bath interferometer:

= Yahoo Discussion Groups:


mailto:bholenstein@gravic.com
http://www.gravic.com/graviclabs/rd/astronomy/papers.html
http://www.gravic.com/graviclabs/rd/astronomy/papers.html
http://www.gravic.com/graviclabs/rd/astronomy/papers.html
http://www.altazinitiative.org/
http://starryridge.com/mediawiki-1.9.1/index.php?title=Bath_Interferometer
http://starryridge.com/mediawiki-1.9.1/index.php?title=Bath_Interferometer
http://starryridge.com/mediawiki-1.9.1/index.php?title=Bath_Interferometer
http://starryridge.com/mediawiki-1.9.1/index.php?title=Bath_Interferometer
http://groups.yahoo.com/group/AltAzInitiative
http://groups.yahoo.com/group/Interferometry
http://groups.yahoo.com/group/Interferometry
http://groups.yahoo.com/group/Interferometry

