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The Warren Astronomical Society is a local, non-profit organization of amateur astronomers. The Society
holds meetings on the first and third Thursdays of each month. The two meeting locations are listed below:
1st Thursday - Cranbrook Institute of Science
500 Lone Pine Road
Bloomfield Hills, MI

3rd Thursday – Green Acres School
Cousino at Holmes
Warren, MI 48092
264-2509

Membership is open to those interested in astronomy and its related fields. Dues are as follows and include a
year's subscription to Sky and Telescope.
Student ............................. $12.00
Individual ......................... $21.00

College ............................ $16.00
Family ............................. $26.00

Senior Citizen ............. $16.00

Observatory Chairman: Dave Dobrzelewski 979-3273
Stargate Observatory is owned and operated by the Warren Astronomical Society in conjunction with Rotary
International. Located on the grounds of Camp Rotary, Stargate features a 12½” club-built Cassegrainian
telescope under an aluminum dome. The observatory is open to all club members according to the "Stargate
Observatory Code of Conduct."
Lectures are given at Stargate Observatory each weekend. The lecture will be either Friday or Saturday night,
depending on the weather and the lecturer's personal schedule. If you cannot lecture on your scheduled
weekend, please call the Chairman as early as possible or contact an alternative lecturer. Those wishing to
use Stargate must call by 9:00 p.m. on the evening of the observing session. The lecturers for the coming
month are:
March 20/21 ............................... Jim Yax
March 27/28 ............................... Dave Dobrzelewski . 979-3273
April 3/4 ..................................... Marty Kunz ........... 477-0546
April 10/11 ................................. Ray Bullock ........... 879-9458
April 17/18 ................................. John Root ............ 646-7908

Emergency back-up lecturers:
Doug Bock ................... 533-0898
Alan Rothenberg ......... 355-5844
Don Misson ................. 727-9083

Comet West – taken by Ken Kelly in Mexico on March 7, 1976 at 12:30 U.T., using a Celestron 14.
The shot was taken at prime focus using 2475 recording film.

MINUTES OF THE FEBRUARY 1981 MEETING OF THE WARREN ASTRONOMICAL SOCIETY
On Thursday, February 19, members met in the library of the Green Acres Elementary
School in Warren. Green Acres will be the new location for the monthly meeting which will
start at 7:30 p.m. Cranbrook meetings (first Thursday in month) will start at 8 p.m.
The meeting was called to order by President Frank McCullough. Frank announced the plans
that are being made for the Photo Show at the Light Guard Armory on East Eight Nile Road,
March 13-15. A 4½” telescope, donated by Gary Boyd of Civic Camera, will be raffled off at
the show.
Ray Bullock announced that Jim Loudon will be lecturing at Cranbrook. Those interested
should call the Institute. Doug Bock announced observing sessions February 28 and March
7.
Frank McCullough was the first speaker of the evening. He talked about the upcoming
shuttle launch. Frank showed slides of previous space launches and also a movie
accompanied by terrific sound effects.
After the break for refreshments Larry Kalinowski gave a talk on astrophotography. He
discussed how to use math in calculating the correct setting for photographing the moon,
planets, etc. Larry will be conducting a class on calculators Thursday, February 26.
Frank concluded the meeting with his slide show "The Winter Astronomer."
The meeting was adjourned shortly after 10 p.m. and members retired to Denny's.

Respectfully submitted,

Connie Shannon
Secretary

The following is an interesting and sometimes provocative interview with a
very active long time W.A.S. member—Lou Faix. I'm sure you'll find it
fascinating and instructive.
-Bob Wilson
HOW LONG HAVE YOU BEEN A WAS MEMBER?
It was back in the summer of 1972 that I became a member. I had been into
amateur astronomy alone for about two years. Using Sam Brown's book,
ALLABOUT TELESCOPES, I had succeeded in building my first telescope
from scratch without knowing there was another amateur in the whole world. I
felt very isolated and lonely. I fell into a period of poor health and was
hospitalized in St. Johns in Mt. Clemens. While I was lying there, one day I
read an article in SKYANDTELESCOPE in which some aurora was reported
by a Frank McCullough of the Warren, Michigan Astronomical Society. Well
I was literally beside myself with delight. I finally succeeded in calling him
and in a very formal voice Frank advised me that he was the president of the
society. They were very active in this area and would look forward to making
contact with me. That was nine years ago and it's been a steady thing ever
since.
WHAT STARTED YOUR INTEREST IN ASTRONOMY AND WHEN?
There are two people who influenced my life very, very much. One, of course,
was my father. He was a unique individual. The other was a man named John
Edwards. He was a Science and Mathematics instructor in my high school.
My father was an engineer by trade, a self-educated man, never got beyond
the eighth grade, ended up with a rather prestigious reputation in his chosen
profession. He instilled in me both an ability and a desire to make things;
create things with my hands.
In the summer of 1970 I built a swimming pool. I about knocked myself out. I
resolved the following summer I would do nothing but sit at poolside and
enjoy the splendors of my handiwork. And that I did. Each evening I would sit
there well into the dark hours, sucking a
Manhattan, a beer or something and watch the stars drift by. Because of this
curiosity John Edwards had left me with, I started looking at the individual
stars and noticed that there were two red stars in the night sky.
That was the first time I had ever noticed color among stars. Each night these
two stars would drift by. I thought it rather curious that most stars were
changing position relative to each other. I went down to Sears.
I quickly determined that their telescopes weren't much more than toys. Then I
went out and priced Celestrons and some of the other makes and said at those
prices I wasn't that curious. So I spent one evening digging
feverously through dusty, old boxes and finally found an Edmund Scientific
Catalog and wrote for the Sam Brown book, ALL ABOUT TELESCOPES for
$3.00. Figured that was kind of a safe investment. I read it and decided that
making a telescope didn't sound so tough. If I can build race cars, I can build a
telescope. Bought the kit and spent the next few months grinding my own
mirror. I loved that first telescope. It was a simplistic thing—cardboard tube,
pipe mount with a plywood base; no clock drives or anything like that. It was
a lot of fun grinding and polishing. I got down to figuring where you make
your own Foucault tester. You measure and polish and recheck.
Working in a little room where there were no hot air currents to disturb my
Foucault readings. The whole family thought I was nuts. I finally shipped the
mirror off to a plater. I was like a kid hanging by my fingernails waiting with
anxious expectation for the postman to come. It finally came and I hastily
assembled it into the mirror cell and put it into the back of the cardboard tube
and drug the pipe mount outdoors on a bitterly cold night. I pointed it at
Saturn. You talk about a kid with his bubble burst--I was just destroyed! There

was nothing there but this oblated blur where Saturn ought to be. Big boys
don't cry, but I think I wanted to. I got my log book out where I kept fastidious
records of each night's activities. Where did I go wrong? I Looked and
searched and rechecked and it all looked like it just had to be. I don't know
what prompted me, but I got back up and went outdoors again and repointed
the telescope at Saturn and there it was in all its splendor!
Just a beautiful image! Cassini's division was crisp and black and you could
see the shadow of the rings cast on the planet and the little pinpricks of the
satellites out to the sides. Of course what had happened is the telescope was
not temperature stabilized and needed a half hour or so to adjust to the cold. I
don't think I ever enjoyed any telescope as much as that one. It's like your first
car--it may be a $25 jalopy, but it's yours.
HOW MANY TELESCOPES HAVE YOU HAD? WHAT KIND DO YOU
HAVE NOW? WHAT'S YOUR FAVORITE?
Nostalgia will have to prevail and say the first was my favorite. We used to
kid around the club that it was a 1/28th wave mirror (the calculations came out
that way). My first telescope was a 6", then a simple 8" strapped on the same
old mount. Then I built my first motor drive, a crude Boston gear set up with a
little clock motor and wing nut screw for declination and some wooden setting
circles. From there I moved into the 10"lens I still use. I ground and polished a
10" and tried to put it on the same mount and that's what we laughingly
referred to as “old shaky”. I tried to do some astrophotography with it which
was a complete disaster. I then decided to build a good mount for the 10". I
did a lot of design work and studying other mountings and ended up with the
fork mount I have now, with a rather sophisticated worm/pinion drive system
with dec. motor, illumined setting circles, electronic controls, bells, whistles,
whizbangs and gadgets draped all over it. That's been the workhorse of my
amateur career. I almost forgot a 4" f/10 I built once which still does yeoman
service as a guide scope. I also assembled a couple astrocameras with surplus
76 mm acromats. Also a 6" f5 for eclipse chasing.
I KNOW YOU ARE AN AVID ATM. WHY?
I inherited a desire to build things from my father. I get as much satisfaction
out of building things as I do out of using them. And, I've spent as many hours
building telescopes as I have using them.
WHAT PROMPTED YOU TO BUILD YOUR OWN OBSERVATORY?
I helped Dave Harrington a little on his observatory. But I guess the real
reason was "old shaky" (the 10"). Anything that big is going to shake in the
wind and it turned out I needed a dead calm night to do any work.
Nights like that in Michigan are few and far between. Also the older I get, the
colder I get. All this combined to make me want to get the darn thing indoors.
If Dave Harrington could do it… (anybody can). (Thought competed by the
editor.) It's a unique design. It's completely transportable if I move. I've done
astrophotography with a 25 mph wind outside.
ARE YOU GLAD YOU DID? DO YOU USE IT A LOT?
You bet. I guess we all have anxieties and guilt about under use of our
equipment. I don't use it as much as I think I'd like to. I guess I'm satisfied by
the roll it's played.
WHAT DO YOU GET OUT OF ASTRONOMY? WHY IS YOUR
INTEREST MORE THAN A PASSING ONE?
I'm not a professional and don't have any desire to be a professional.
Astronomy complements one of my character traits--compelling curiosity--a
thirst to know the whys and intricacies of the universe that we live in. We can
pick a facet, anyone of a hundred, investigate it to the limits of our own
satisfaction. Spend, as much, or as little time as our own personalities and
lives permit. We’ll never exhaust it. There will always be a new adventure out
there in the cosmos someplace.

WHAT HAVE YOU DONE IN ASTRONOMY THAT YOU'RE MOST
PROUD OF?
I'd rather say what's brought me the greatest measure of satisfaction, which is
astrophotography. Going out beyond our planetary system and capturing an
image of what's out there. In making my own photo album of the "zoo" of
outer space and all the creatures and features out there and then sharing that
with the other members particularly the young people who haven't had a
chance to study astronomy as much as I've been able to. And then watch their
eyes as they get turned on by the beauties and mysteries of the universe--to
pass on the curiosity that John Edwards gave me.
DO YOU SPEND TOO MUCH TIME ON ASTRONOMY? TOO LITTLE?
Astronomy is an avocation for me. I'm an automotive engineer by profession
and sometimes making your avocation a vocation causes it to lose some of its
flavor. I was into auto racing at any early age. I was into soap box derby to the
point where I could win the thing at age 14. Through the years I built many
sophisticated race cars, and ended up part of the General Motors factory
racing team. It got to be a vocation and some of that boyhood romance with
the automobile was lost. To go into astronomy any deeper, to make it my
vocation, as Rich Hill has done, would make it lose some its excitement. I
choose to remain at my level of activity.
WHAT ARE YOU CURRENTLY WORKING ON?
As light pollution encroaches and astrophotos are becoming more difficult,
I've struck upon double stars as an area that needs amateur work. A black sky
is not a prerequisite when dealing with point sources. You don't need
sophisticated guiding apparatus either. I have been looking around for
techniques for making precision measurements on both separation and
position angles of double stars. I'm joining the Webb Society in England (a
clearing house for double star data). I've started to construct some devices for
making those measurements. Initially I've built a couple diffraction
micrometers. I hope to report on my early activity by next summer. It's an
opportunity to serve the scientific community. It's something amateurs can do-just plain grunt work.
WHO IS YOUR HERO?
I guess I have three of them--Vestro Melvin Slipher, Edwin Hubble, and
Albert Einstein. Everybody says Vestro Melvin who? He is the fellow who
made possible Hubble's work for understanding the scale of the universe and
the confirmation of Einstein's prediction that the universe could not be static.
Slipher was one of those under sung heroes who did the yeoman's work on
spectroscopy. He discovered the red shift in galaxies. It was left to Hubble to
expand on Slipher's initial studies on galaxy spectra. But it was Slipher who
did the spade work. Hubble's contribution was insight. He was a man of great
perception and great personal humility. He was not a headline grabber but was
careful to check and recheck work before making any pronouncements.
Einstein is my hero because of the beauty of the man's mind. He wasn't a
scientist but a mathematician who had a compelling curiosity about the
universe. He taught us not to grab too quickly for the easy, obvious answer.
DO YOU HAVE ANY SAGE ADVICE FOR NEW W.A.S. MEMBERS?
I would encourage our younger members not to pursue competitiveness too
early. Not to make achievement and recognition a goal lest they deprive
themselves of the satisfaction that comes from individual learning
experiences. My concern is that by seeking recognition too early they may
leapfrog over the basic work needed to achieve excellence. Avoid getting into
positions or offices in the club too early. After you have achieved a level of
expertise, the accolades will come your way. We need personal achievement
first. Also, young people should build as much of their equipment as possible.
Acquired equipment is seldom understood the way personally constructed
things are, and consequently you are unable to use them to their fullest. For
example, I never felt I accomplished much with the observatory at Michigan
State, mainly because I didn't understand the equipment—its capacities and

limitations. Often, fine purchased amateur equipment is grossly underutilized
for the same reasons. Basic understanding of, for example, light and optics
comes best from building your own telescope.
TELL US ABOUT YOUR MOST DIFFICULT ASTRO PHOTO.
The most difficult was my effort to photograph the Veil Nebula. It's very big
with low light intensity (low surface brightness). A difficult image to
photograph. I've only seen it twice when conditions were excellent. The key to
succeeding involved modifying the telescope's optic system and carefully
matching up the film characteristics and processing technique. Because of the
low luminosity of the object I had to construct a condenser lens between the
telescope and the camera. (A little positive lens that has the effect of
changing, the f ratio.) My 10" is normally an f5.8, with the condenser lens it is
reduced to f4. The lens reduces the image size but increases the light density
on the film. Old Fujichrome R-100 failed as badly as any other color film in
the blue and green portion of the spectrum but was very good in the red and
near infrared range, which made it ideal for recording in Hydrogen alpha light.
While only a fraction of the Veil Nebula light, red light is a significant
fraction. So, using the film in a speeded up system and push processing it two
stops for contrast, I was finally able to get a red hydrogen light image of the
Veil.
WHAT DO YOU THINK OF THE CURRENT LEVEL OF ACTIVITY
AMONG AMATEURS?
There's a trend I've noticed which bothers me. There has been a downturn in
participation of amateurs in general and our club in particular. The W.A.S.
used to be known as a high achievement group—a big participator. Lately
we've been resting on our oars and letting others carry the load. I wish it was
just the W.A.S. doing this, but I think the problem is wider spread. In some of
the telescope competitions there are fewer and fewer entrants each year. The
number of papers presented by people conducting investigations in astronomy
seems to be withering. Last year at G.L.A.S. there were only two amateur
papers on the subject of astronomy presented. In past years one practically had
to bid to get on the agenda. As program content weakens, we all lose
something in satisfaction by attending these events. As this trend spreads,
attendance falls off, and then the whole thing just collapses. If we all want to
continue to attend these events, we have an obligation to participate. An
embarrassing example of this is the time I won an amateur telescope
competition because it was the only telescope entered. A few years previous at
this same gathering there were a couple dozen telescopes to be judged.
Amateurs are an innovative lot and there's no reason we shouldn't bring forth
our best efforts to these affairs. Some people think their work has to be of
great scientific note but that's not the point at all. I think they should represent
what is achievable by the amateur. No one expects us to solve the great
mysteries of the universe. What we are looking for is encouragement from
others, something to applaud, to incite our own imagination. Even relating
failures can be interesting.
WHAT'S BEEN YOUR BIGGEST THRILL?
Oh, I don't know. The eclipse expeditions were major events in my life.
Chasing half way around the world, in and out of the edges of a typhoon was
exciting. Probably my biggest thrill was the achievement of my first
successful deep space photographs. I had many, many failures in my early
days of astrophotography and the time I got my first full, clear photo of the
Orion nebula, devoid of star trails, properly exposed, properly developed—the
sense of achievement from that was one of my greatest thrills.

Milan D. Radakovic
Saturn is in the morning sky until March 26. From March 26 it will be in the
evening sky until October 15. From then on it will be in the morning sky for
the rest of 1981. With Jupiter and Pluto, it will be in the constellation Virgo
all year.
Jupiter will be in the morning skies until March 26. Then it will be in the
evening skies until October 13. From then on it will be in the morning sky for
the rest of the year. Like Saturn. and Pluto, it will be in the constellation
Virgo all year.
Uranus is in Libra until October, 1981. Then in Scorpius the rest of the year.
It will be in retrograde motion between March and August going backwards
among the stars.
Mars is in the evening sky until April 2. Then in the morning sky the rest of
1981.
Neptune is in Ophiuchus all year but in conjunction or behind the sun in
December.
Venus is in the morning sky until April 7. Then it is in the evening sky for
the rest of the year. During February it will be in Capricornus, March in
Aquarius, April in Pisces, May in Taurus, June in Gemini, July in Leo,
August and September in Virgo with Saturn, Jupiter and Pluto, October in
Scorpius, November in Sagittarius, and in Capricornus in December.

FOR SALE a 8" f/5 NEWTONIAN Very Fine Optics. Rack & Pinion & Helical Focusing,
Clock Drive, Setting Circles, Zoom Eye Piece, etc. $400.00
Contact Steve Biondo - evenings - 245-0493

A BOOK REPORT
on
WHEN THE SPACE SHUTTLE FINALLY FLIES
This is from an exceptional story appearing in the March, 1981 issue of National Geographic.
Space shuttle flight one will depart Cape Canaveral for low earth orbit as early as March 14
(now, hopefully, April 7). Its trip will be short - two and one third days during which it will
make 36 orbits around the earth to test the “Columbia’s” wings and then make a steep descent
down onto the Mojave Desert. The flagship will be flown by Astronauts John Young and Bob
Crippen. At least three dozen space flights will follow, for tours of one week or more. The
Columbia will be followed by Challenger, Discovery and Atlantis. By the late 1980s, this fleet of
orbiters could be making about 50 flights per year.
It has taken the Rocketdyne engineers about a year longer than anticipated to work out
problems encountered. For a while, the main engines received most of the blame for the Shuttle's
delays. Then the thermal tiles proved much trickier to apply than expected. It was decided to
ferry the Columbia from California to Florida atop of a 747 (a real fiasco) with only a small
number (thousands) of tiles in place. En route, fake tiles, put on to protect the un-tiled surface,
blew off, ruining some of the real tiles. Later, thousands of tiles had to be removed and rebound.
There also were delays in developing the computer programs used in the flight simulators in
which the astronauts were to get their flight training. These delays meant that the astronauts
could not have been ready in time even if the Columbia had been ready.
The configuration that (hopefully) will finally spew fireballs and steam across the launch pad at
the Kennedy Space Center at Cape Canaveral has three main components: an orbiter (the shuttle
craft), an external tank, and two solid-rocket boosters, all bolted together. This ungainly
configuration stands 184 feet tall, about half the height of the Apollo lunar launch assembly.
The most obvious component of the shuttle will be the mammoth white bullet-shaped external
tank. It will carry an enormous volume of liquid hydrogen and oxygen in two separate
compartments. This fuel will be burned by the orbiter's main engines to get the orbiter up to
orbit position where the tank will be dropped into the Indian Ocean. In just eight minutes, the
three ultra high performance engines will burn enough fuel to fill 18 average size backyard
swimming pools.
Unfortunately, on the ground, the fuel in that tank weighs a million and half pounds. As
powerful as they are, the orbiter's main engines could scarcely budge this load. So the third
components are needed, the solid rocket boosters, to get the configuration off the ground.
NO MAN HAS RIDDEN SOLID ROCKETS BEFORE, LARGELY BECAUSE THEY ARE HARD TO
CONTROL. ONCE IGNITFD, THEY ARE ON FOR GOOD. NO SECOND THOUGHTS, NO THROTTLE
BACK! THAT HAS BEEN FINE FOR LAUNCHING MISSILES, BUT NOT FOR THE SUBTLETIES OF
MANNED SPACEFLIGHT.
On the shuttle, the solid rockets are there to provide “get-off” muscle. The two rockets are bolted
to the external tank, and, for two minutes, they will provide 5.3 million pounds of thrust which
is enough thrust to get 25 fully loaded 747s airborne. Once the solid fuel is exhausted, explosives

fire the rockets away, sets of three enormous parachutes will deploy on each rocket so that the
rockets can be recovered by ship for reuse.
The large tank will be targeted to land in the Indian Ocean at least 200 miles from land and in a
low density shipping area. The tank is sufficiently insulated to keep it intact down to 165,000
feet of altitude where it will begin to burn up and break apart spewing pieces of debris over an
area 100 miles wide and 600 miles long.
So that is the system. One orbiter, one external tank, and two solid-rocket boosters, all taking off
in one conf'iguration. Two minutes after blast-off, the two solid rockets falloff. And just before
reaching orbit, the orbiter will shed its massive fuel tank. The orbiter will then fire its two
secondary engines, called the orbital maneuvering system (OMS), which will put the orbiter in
revolution around the earth.
During' its orbital flight and later descent, these OMS engines and 44 small thrusters placed
strategically along the spacecraft will enable the orbiter to turn over, straighten up, change
orbits or, later, to rendezvous and dock.
The main purpose of this first flight is to test the system and the space craft. So most of the 55
hours will be used making sure all systems are working. Almost immediately after reaching
orbit, the crew will open the big, silver doors of the cargo bay so that radiators inside can
discharge the considerable amount of heat built up by the electronic gear on board.
A later test will be closing the doors again, a must for descent. The doors might warp from
uneven solar heating. If such difficulty arises, Crippen may need to don a spacesuit, go outside,
and fix the problem.
On the second day, the crew will rehearse their deorbiting routine. Then, later, they do it for
real. Small reaction control jets turn the orbiter around so that it will be flying backwards,
engines first, enabling them to apply reverse thrust for breaking. Over the Indian Ocean, the
OMS engines will burn for two minutes to slow the orbiter slightly from its orbital speed,
equivalent to about 25 times the speed of sound. (At this point, I believe the craft will then turn
180 degrees so that its nose will point in the direction of flight) At the slower speed, the craft
will begin to drop and the nose will be turned up so that its tile-coated belly will absorb the
reentry heat when it hits the atmosphere some 35 minutes later over Midway Island. By now,
the orbiter is banking and flying wide traverses to control its speed. The strain on the structure
is tremendous, and NASA has only wind tunnel data to say that the machine will not fall apart.
Gradually the nose is dropped. By the time it becomes visible from earth, the orbiter will be
descending ten times more steeply than a jet liner on its landing approach. (I estimate about
7000 ft per minute descent as compared to about 700 for a jet liner. I make my landings in a
Cessna 170 at about 600 ft per minute!) Commander Young is flying the orbiter manually
because NASA figures this is safer on its maiden voyage.
At about 1800 feet over the Mojave Desert and a speed of 290 knots, Young lifts the nose slowly
to gently pullout of the dive. At 270 Knots, he lowers the landing gear (which increase the drag
and act as brakes), and at 190 knots, he touches down, puts on the brakes, and bounces to a
stop on the wide-open dry lake bed at Edwards Air Force Base.
Four months later, Columbia will be scheduled to fly again. After four test flights, landings will
be on the much narrower runway at Canaveral. The shuttle will then be declared operational.

(All of this is very interesting and can be the subject of the day. But, what does this have to do
with astronomy and our Warren Astronomical Society, and why are some of our members so
interested to go down to Florida to witness the blast-off, and with telescopes yet?) There is moreSome 40 out of 50 planned flights are already sold out and there is very little space left through
1986. The first shuttle payload will be a series of environmental and earth-resources
experiments on flight two. An evaluation will be made whether orbiting radar can be used to
make usable geological maps for oil and mineral exploration. Another experiment will measure
Ocean color as a means of locating plankton or good fishing grounds. Other equipment will
measure man-made carbon monoxide pollution in the atmosphere and study the structure of
lightning from above. (Still waiting?)
On the next: flight, the unloading arm called the remote manipulator system (RMS) will be
thoroughly tested when a number of various satellites will be deployed. While most of the
satellites will be released by springs, a few of them will be unloaded by means of the RMS.
However the arm's most important chore will be to retrieve payloads from space.
In October, 1984, a long duration exposure facility (LDFF) will be deployed. The LDEF is a big
free flying ark with a menagerie of experiments and materials that scientists want to expose for
long periods of time to the uncertainties of space. On this mission, the orbiter will retrieve the
solar maximum mission, a satellite that has been focusing telescopes and other instruments on
the sun's surface during a period of maximum sunspot activity.
In 1985, the shuttle will deploy a 45 foot long space telescope which will train five astronomical
instruments on tantalizing regions of the universe. The space telescope will detect objects 50
times fainter than those seen by the best earthbound instruments. We will be able to see seven
times deeper into space and look at 350 times the volume of the universe now visible to us. Our
knowledge of the universe should take off like a solid rocket as we zoom in on mysterious objects
such as quasars and pulsars and locate black holes and perhaps the borders of the universe
itself. (I thought the universe was without borders, continuous????)

