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 Historical Light Buckets

 Some Current Meter-Class Scopes & Design 
Issues

 Telescope Arrays

 Stellar Intensity Interferometry Revival

 OSETI Arrays

 Giant Light Buckets
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Hanbury-Brown Intensity Interferometer 6.5-m

Herschell’s 49.5” 40-foot

Lord Rosse’s
Leviathan 72”

Wikipedia 
pictures



• Ritchey–Chrétien telescope 
• Hyperbolic primary and a 

hyperbolic secondary mirror, 
wide SA and coma-free 
image

• Keck 10-m

4
USNO 40-in



 No coma, astigmatism, 
field curvature

 Astrograph- very wide 
FOV
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PlaneWave CDK700 0.7-m

Source: planewave.com



 40-in f/3.6 Newtonian
 620 lbs
 Forged AL trunions, Baltic 

birch rocker and mirror box
 27-point cell, Lockwood 

mirror
 $59k USD
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Jupiter 40-in at NEAF



 36” f/4, 40” f/4, 50” f/3.75 
Newtonians

 375 to 900 lbs

 Sandwich AL trunions

 27-point cell

 $55 to 123k USD
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Monster 36-in at NEAF



 Peter Ceravolo (2006) 
One-m designs
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Gravic 42” f/2

1.6-m f/2 concept



115 ton, f/2                                                                  Kurita et. al. PASP 2009  121:266



 Spherical Aberration

 Custom spherical surfaces

 Aspherics

 Astigmatism

 Low-cost “eyeglass” lenses 75-
mm astigmatism correctors

12TruFocals liquid filled
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 Vacuum AL

 OTF Designs 60” chamber

 Transport to facility

 Polished AL

 Cold Silver

 Peacock Labs

 Overcoat – Permalac, Sol-Gel, 
Nanopool
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 Fairborn Observatory

 Federated

 IOTA arrays

 World Telescope

 Dedicated Arrays

 Cherenkov Radiation

 Solar

 Future types

 Alt-Az Initiative Goals
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Source: fairobs.org

IOTA 2009 Newsletter (Metis)



 Keck example:  Two 10-m 

 Large LBTs may need 
multiple spherical mirrors 
to keep down costs

 Various tradeoffs.

 e.g. Fiber feeding central 
detector vs. individual 
detectors
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LPI-Solar
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Veritas Four 12-m

gsfc.nasa.gov

MAGIC 236-m2 carbon fiber frame, 50-cmx50-cm

FUTURE: The Cherenkov 
Telescope Array (CTA) 
10,000-m2



 Hanbury-Brown in 60’s
measured diameters of 
32 stars

 <I1 * I2>/<I1><I2>

 LeBohec et. al.
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Modern Electronics with pair of 2-m LBTs = 3 magnitudes better than Narrabri - 4.5 
mag. with seven 2-m LBTs



 Three 12-cell 
Hamamatsu 
R1463P PMTs

 LeCroy 6100A
samples at 10GS/s

 NVIDEA CUDA GPU
for photon 
correlation 
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8-band dichroic beam splitter



 Oriel M125
Spectrograph (1/8 m) 
vs. dichroics
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 Optical SETI version of 
the Allen Telescope 
Array

 Active groups at 
Columbus, Princeton, 
Harvard, Berkeley & 
others
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ATA on Wikipedia



 Webb 25-m2

 Giant Light 
Bucket 500-m2

 Four relative 
apertures sizes

 No scintillation

 Shot noise only

 Gossamer 
structure?

26



 Emails: bholenstein@gravic.com, 
russmgenet@aol.com

 Initiative Website - www.AltAzInitiative.org

 Yahoo Discussion Group -
http://groups.yahoo.com/group/AltAzInitiative
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More details:
The Alt-Az Initiative: Telescope, Mirror, & Instrument 
Developments, eds. Genet, Johnson, & Wallen, (Payson, AZ: 
Collins Foundation Press) 2010

mailto:bholenstein@gravic.com
mailto:russmgenet@aol.com
http://www.altazinitiative.org/
http://groups.yahoo.com/group/AltAzInitiative
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 Optical Tube Assemblies (OTAs) types
 Newtonian, Cassegrain, SCT,  Dall-Kirkham, Corrected 

DK, Nasymth focus

 Mounts & controllers
 Alt-Az, Equatorial, field rotator, slew, pan, track, 

periodic error

 Nomenclature
 F/#, back focus, vignette, PSF, spherical aberration, 

astigmatism, Zernike, …
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Source: Wikipedia


