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 Fixed Correctors

 Spherical

 Aspherics

 Projection lenses

 Bimorph Secondary Project
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 Spherical  aberration problem: LBTs may be 
f/4, f/2, even f/1

 One & two spherical lens designs (off-the-
shelf) considered

 Slumped meniscus

 Projection lenses with aspherics
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 Olive3 is out-of-date

 Projection lenses

 Movie

 LCD ~f/2

 Rear Proj. TV ~f/1
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 Goals

 Active, not adaptive, correction for LBTs

 Low-cost & replicable

 Explore  relationship between prediction and 
experiment

 Current State

 Deformable  Cass-like secondary (not 45o Newt.) 

 40 actuators
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 Controller
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 Re-used old ISA 
OKO boards

 USB 
μChameleon

 500Hz update 
rate

 40-channel

 0-200v Out
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 HV amp: 0-3v in, 0-
200v out

 500Hz update rate

 MPSA42 @ $0.05ea. 
Qty. 2k

14



 Zernike orthonormal functions

 Closed loop

 Wavefront sampling

 Active correction

 Open loop

 Minimize PSF (simulated 
annealing)

 Lookup table
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 Control Software



 Unblocked deflection of+/-35 microns over 
120VAC (340Vpp)

 About 0.2microns/Volt
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 10-g swing from +/- 150V
 Some hysteresis
 >200V force reversal!
 Plop for 0.5-mm glass shows 1/5 wave from 0.5-g 

support 
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 Low-cost piezos design can deform 3-mm plate 
glass sufficiently & repeatably

 Need to finish 37-piezo secondary

 Test under a variety of circumstances

 Determine hysteresis & temperature affects

 Try PSF-size feedback  
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 Email: bholenstein@gravic.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
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