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The Alt-Az Initiative is an informal international organization that promotes the development of low cost, meter class telescopes.  Initiative members have visited many large mountaintop alt-az telescopes with the goal of “transferring” advanced technologies at low cost to smaller alt-az telescopes.  Now in its fourth year, the members of the Alt-Az initiative have organized a dozen workshops and two major conferences, and have published two edited books: The Alt-Az Initiative: Telescope, Mirror, and Instrument Developments, and Small Telescopes and Astronomical Research.  They have also written over a dozen papers, and participated in the National Academies of Science Astro 2010 study (the Astronomy and Astrophysics Decadal Survey) with Position Paper No. 17, The Small Research Telescope Challenge.  The Initiative maintains an active Yahoo discussion group and website, www.AltAzInitiative.org.  


The Alt-Az Initiative encourages commercialization of its open-source developments and ideas.  For instance, the Cal Poly 18 Technology Demonstration Telescope, developed by the members of the Alt-Az Initiative in cooperation with Prof. John Ridgely and two student teams from the Mechanical Engineering Department at California Polytechnic State University, employed a low cost direct drive motor developed by Dave Rowe and a matching control system developed by Dan Gray in a telescope that also featured a lightweight fused glass sandwich mirror developed by Tong Liu at Hubble Optics, and carbon fiber composite structures.  Direct drive technology eliminates all gears, belts, etc., from telescope drives—the telescopes themselves become the “motor.”  This technology has been applied by PlaneWave Instruments to their CDK 700 alt-az telescope and will soon be applied to their CDK 1000 (1 meter) telescope.  The Sidereal Technology direct drive controller will be available shortly to all those who which to build their own direct drive telescopes, as will meter class sandwich mirrors from Hubble Optics.

The Alt-Az Initiative aims to reduce the cost per photon of meter class telescopes by a factor of 10 to 100.  For a given signal-to-noise ratio, for each fainter stellar magnitude, the number of stars one can reach increases by 300%.  For instance, a portable 1 meter telescope will be able to observe many more occultation events than is currently possible, thanks to the system’s ability to reach fainter magnitudes.  A portable 1 meter telescope can reach some 2.5 magnitudes fainter than a portable 14 inch telescope.  In terms of stellar “targets” this is a factor of almost 30 (the 300% is compounded).  Such ground-based observations will be supportive of NASA missions such as the New Horizons observations of Kuiper Belt Objects (KBOs), the proposed Discover class Trojan/Centaur Reconnaissance Flyby mission, and the occultation observations via high speed photometry from SOFIA.  Marc Buie, Leslie Young, and others involved in these NASA missions have expressed an interest in portable 1 meter telescopes.

To help “spark” the development of portable meter class telescopes, one of us (RG), along with Reed and Chris Estrada, and with generous suggestions by the members of the Alt-Az Initiative, designed and built a “learning prototype” 1 meter portable telescope.  This low cost, lightweight (just over 300 lbs), prime focus telescope features a thin, spherical, meniscus mirror kindly donated by DOTI Optical, and a control system donated by Sidereal Technology.  


Much like small airplanes, this telescope has two main pneumatic wheels and a third, steerable nose wheel.  A tow bar attached to the nose wheel allows the telescope to be steered and easily moved over rough ground by a single person.  The telescope, with its top truss removed, rolls up three tracks into the back of a Jeep Cherokee for transport.  The “Banich Bylaw of Portability” states that to be truly portable, a telescope must be capable of being set up and operational in a half hour or less (not more than two persons).  So far our record setup time is 45 minutes, but we are planning modifications that will allow us to meet Howard Banich’s stringent criteria.


The key to portable (lightweight) affordable telescopes is, of course, low cost, lightweight primary mirrors.  
Thus it is not surprising that many of the Alt-Az Initiative’s development efforts have taken up this challenge across a broad front.  


David Davis has developed low cost kiln slumping technologies for meniscus mirrors, while Mel Bartels has developed optical finishing techniques for these mirrors.  Both David and Mel use ordinary, low cost soda lime float glass as their substrate.  Michael Connelly is developing a low cost, primary mirror active support technology that can overcome the astigmatism inherent in very thin mirrors.  Mike’s initial experiment was with a thin 8-inch mirror with 8 active adjustments.  He recently acquired a thin 1 meter mirror and will be experimenting with it, perhaps with 18 adjustments.

Andrew Aurigema and David Davis have developed very lightweight foam glass core mirrors.  Andrew’s mirror making facility in Florida now includes a CNC mill to machine the foam glass cores, a kiln for slumping the thin front glass plates, a grinding and polishing machine, and a vacuum aluminizing chamber—all capable of handling up to 1.5 meter mirrors.  David’s experimental foam glass mirrors include a 1.5 meter, tessellated mirror that weighs less than 200 lbs.


Tong Liu at Hubble Optics is expanding his sandwich mirror technology from 0.5 to 1.0 meters.  These sandwich mirrors, made from low cost soda lime glass, are not only lightweight, but they cool rapidly because air can circulate between the front and back plates.

Lisa Brodhacker and Terry Richardson are developing spin-cast epoxy mirrors.  Epoxy is poured into a large container which is then spun at a carefully regulated speed on an air bearing turntable in a controlled-temperature environment.  As the liquid epoxy spins it naturally assumes a parabolic shape, and once the epoxy sets it maintains its shape, so no grinding, polishing, or figuring is involved!  Once the epoxy sets, the mirror is ready for aluminizing.

One of us (BH) is developing low cost deformable secondary mirrors that can be used to overcome optical deficiencies in low cost primary mirrors, and could also be used to correct compensate for undesired movements of the telescope (wind shake can be a factor with portable 1 meter telescopes—especially if they are transported to remote mountaiops).  Low cost piezo actuators and high voltage transistors are computer controlled to shape the mirror.  Umesh Korde and Brian Fehrman, at the South Dakota School of Mines and Technology, are developing thin secondary mirrors that are shaped by electrostatic forces.  

Several Alt-Az Initiative members, including one of us (BH), Sagar Venkateswaran (Peacock Laboratories), and Lisa Brodhacker are experimenting with low cost, non-vacuum, chemical deposition silvering and nano-particle (sol-gel) overcoating processes.  It might be possible to avoid the expense and risk of shipping large mirrors to vacuum coaters.  Silvering, of course, has had a long, successful track record in astronomy, so our concentration is on the non-vacuum transparent overcoating to protect the silver against oxidation and abrassion.


Besides our developments in lightweight, low cost mirror-related technologies, Initiative members are working on other telescope developments across a broad front.  Design work has been initiated on a second generation, 1 meter, portable prototype telescope.  A low cost near IR aperture photometer is being developed by Greg Jones that features thermoelectrically cooled, low noise photodiode detectors in a vacuum canister.  The two of us are working with Frank Suits and others on the evaluation of high speed CCD cameras, including an Andor emCCD camera.

Three more books are being worked on.  One is a follow-on book to The Alt-Az Initiative: Telescope, Mirror, and Instrument Developments, that is being edited by the two of us.  Chapter contributions to this book are most welcome—contact either one of us.  Another is a follow on to Small Telescopes and Astronomical Research that is being edited by Doug Arion, Paul Hardersen, and one of us (RG).  The third is a team effort book, The Alt-Az Telescopes, a comprehensive summary of the Alt-Az Initiative’s development activities edited along the line of the classic The Design and Construction of Large Optical Telescopes (Pierre Bely, 2003).  One of us (RG) will be the managing editor, with Alt-Az Initiative members as the contributors and reviewers.

We hope you can joint us in person at one of our three 2011 gatherings: 

** Light Bucket Astronomy conference, Canada France Hawaii Telescope Headquarters in Waimea, Island of Hawaii, Dec 31-Jan 2, with insider tours of telescopes on both Mauna Kea and Mona Loa the two days before the conference.
** Florida Fringe Festival, Andrew Aurigema’s shop, Feb 25-27.
** Portland V Workshop, Sidereal Technology, July 30-31.


You would also be most welcome at the conference, Telescopes from Afar, a conference on robotic and remote access telescopes large and small, Feb 28 – Mar 3 (2011), at the Waikoloa Beach Marriott on the Big Island of Hawaii.  One of us (RG) is cochairing this conference with Sarah Gajadhar (Canada France Hawaii Telescope) and Josh Walawender (Institute for Astronomy, University of Hawaii).
