David H. Levy

Star Trails

Not the Stellafane Way

Here’s how to whip up a giant telescope mirror in the 21st century.

THE RECIPE below isn't exactly what the patron saint
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of Stellafane, Russell Porter, had in mind when he began
teaching amateur astronomers in Vermont to build their
own telescopes in the 1920s. But it’s a regular occurrence
at the Steward Observatory Mirror Lab in Tucson, Arizona.
And it’s the vision of the lab’s director, Roger Angel, upon

whose shoulders stand some of the world’s great telescopes.

During the first half of the 20th century, George Ellery
Hale’s quest to build ever larger telescopes dominated
astronomy. It culminated with the mammoth 200-inch
reflector on California’s Palomar Mountain, which
remained the largest telescope on Earth for more than 40
years. But it was Angel’s unconventional approach to mir-
ror fabrication that helped shepherd in a new era of giant
reflectors.

Perfected by the mid-1980s, Angel’s idea is to cast boro-
silicate glass in a rapidly spinning oven. When the mirror
blank cools, it already has a concave surface close to its
final shape, saving countless hours of laborious grinding.
After a string of successes that included spin-casting the
mirror for a 3.5-meter (138-inch) telescope atop Apache
Point in New Mexico, Angel’s lab expanded to where it
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can now spin-cast mirrors more than 8 meters across.
Last April my wife, Wendee, and 1 were invited to
witness a step in the casting of the 8.4-meter mirror for
the Large Synoptic Survey Telescope (LSST). With first
light expected as early as 2016, the LSST will be powerful
enough to image almost 10 square degrees of sky down to
25th magnitude in 15 seconds with a CCD camera having
an incredible 3.2 gigapixels. This remarkable telescope
will be able to survey the entire visible sky from its moun-
taintop home in Chile every three nights.
That isn’t all. As explained on page 30 of this issue,

data gathered by the LSST, unlike that from previous
professional telescopes, will rapidly be made available
over the Internet for everyone to use. It’s a plan that ush-
ers in a new era for astronomy. Discovering novae in the
Andromeda and Triangulum spirals and other nearby
galaxies will be just the beginning of what future ama-
teurs might do if they tap into the pipeline of data flowing
from the LSST. And what a boon it will be for professional
astronomers hoping, at last, to understand the estimated
95% of the unseen universe accounted for by dark matter
and dark energy (August issue, page 30).
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A review in the July 2008
issue of this magazine said
the Astro-Tech Voyager al-
tazimuth mount was “un-
usually stable for its size
and weight” and that it
was packed with “lots of
first-class engineering”
that made it “a really &
sweet grab-and-go ¥
setup that's ideal for viewing day or night.”

The Vioyager has automatic friction clutches that
let you quickly point your scope at a target manu-
ally, then smoothly track it in any direction using
Voyager’s dual 120-tooth worm gear 360° manual
slow-motion controls.

The review said the Voyager's "smooth slow
motion controls” were one of the mount's many
virtues. It said that their value was “immediately
obvious . . . Couple them with the Voyager's sta-
bility, and it was a pleasure viewing at magnifica-
tions approaching 200x — something I can't say
for most alt-azimuth mounts that you have to push
by hand.”

The all-metal adjustable-height Voyager weighs
an easily transportable 13.75 pounds, yet has a
20 pound payload capacity. The “really sweet”
$299 Astro-Tech Voyager is clearly the new leader
in altazimuth mount value.

This 2007 Hot Product
is still hot in 2008!

This Astro-Tech 1.25" star
diagonal, like all the Astro-Tech
diagonals, has durable 46-layer 99%
reflective dielectric coatings on its pre- $69%
mium 1/10th wave BK7 optical glass
substrate. 2" Astro-Tech dielectric diagonals start
at $119.95 and 2" quartz diagonals at $189.95.

Competitors? At $1195,
the Astro-Tech 102ED
has none!

No competi-
tive refractor
gives you the
same full array
of features that you get with the Astro-Tech
AT102ED for $1195.

You get a genuine Feather Touch dual-speed
micro-focuser custom-made for the AT102ED*;
illuminated multiple reticle finder*; hard case*;
dual split hinged tube rings, detachable 8" Vixen-
style dovetail*; 102mm f/6.95 ED doublet op-
tics; retractable dew shield with lock*; rotating
Crayford focuser; 1.25" and 2" compression ring
eyepiece holders; two-year warranty*; and more.

Competitive scopes? Sorry, but competitive
Scopes just can’t compete.

The AT102ED is one of nearly 20 superb Astro-
Tech ED refractors, large aperture Dobsonian re-
flectors, and advanced Ritchey-Chrétien
astrographs. Prices start at $359.

*Unavailable feature or optional with some or all competitive scopes.

ASTRO-TCCH

from Astronomy Technologies
680 24th Avenue SW, Norman, OK 73069
Astro-Tech is available in the U, S, at these dealer websites:
astronomics.com e highpointscientific.com
auroraastro.com e camerabug.com
In Europe, Astro-Tech is available at these websites:
aleph-lab.com e locascope.com
robtics.nl e scsastro.co.uk

Astro-Tech Voyager
shown with optional v

Astro-Tech AT102ED

4" refractor (see below)

g
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\ dealer inquiries welcome: info@astronomytechnologies.com /
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Having grown up with stories of the
200-inch telescope, I wish I could have
seen any stage of its fabrication. It would
have been something to have watched
the pouring of the great glass disk at the
Corning Glass Works in New York. Or
to have joined the crowds waving at the
mirror as it chugged along on its cross-
country rail journey to the California
Institute of Technology’s optical facilities
in Pasadena. Or to have been on one of the
winding switchbacks as the mirror made
its journey up Palomar Mountain on a wet
and foggy morning in November 1947. But
those things happened before I was born.

I was a small child in Canada when
Kitt Peak National Observatory was
founded in southern Arizona in the late
1950s. Two decades later, however, [ was
beginning my life in Arizona when Dan
Brocious, then the new public information
officer for the Multiple Mirror Telescope,
showed me a tiny silicon chip no bigger
than a little fingernail. “This is the future
of astronomy,” he correctly predicted. Just
as digital imaging has progressed from
that tiny CCD to the gigapixel behemoth
being developed for the LSST, astronomy
has progressed more in the past 30 years
than in the four centuries since the inven-
tion of the telescope. The LSST will be yet
another leap in the forward march to our
understanding the universe.

On Saturday, April 12th, we joined a
large group gathering at the Mirror Lab
to watch the oven as it reached its fastest
spin rate during the 8.4-meter mirror’s
casting. The finished disk will be espe-

The LSST will s¢an the visible
sky above Chile’s 8,800-foot
(2,680-meter) CetroPachén +
when the telescope becomes
operational about 2016.

cially noteworthy because it'll serve as two
optics in one. The outer portion of its sur-
face will act as the LSST’s primary mirror,
bouncing light up to the secondary. The
secondary will reflect light back to the
giant disk’s central 5.2-meter-diameter
area, which will be ground and polished
to a different curve that the outer ring and
act as the telescope’s tertiary mirror, feed-
ing light into the camera.

Just as it had done for other major
mirror castings, the University of Arizona
marked this event with a celebration. We
met a cadre of donors, many of whom
knew few details about the science they
were funding. And there were the scien-
tists, some of whom seemed more relaxed
when keeping to themselves. But the mix-
ture worked. The presentations were at a
perfect level for people with an inquiring,
though nontechnical, interest in the mol-
ten glass spinning like a merry-go-round
next door. This is the Arizona way: more
than anything else, it provided a chance
for those closest to the action to interact.

Sometime in the next decade, as the
sky darkens over remote Cerro Pachén in
Chile, the LSST will open its immense
eye for the first time. Astronomers will
begin a search for objects and ideas as yet
unimagined. As the universe expands, our
understanding of it is just beginning the
race to keep up. #

Veteran astronomy writer David Levy
keeps watch on the sky over his own home
in Arizona with a variety of telescopes and
cameras.



