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Meeting Dates
® Regular Monthly Meeting at Carlisle Visitor's Center Mar 02, 2005
Ken Hubal on
Refractive Optics 7:00 PM
° Monthly Board Meeting at the Blue Sky Restaurant = Mar 10, 2005
7:00 PM
® Saturday March 19, 2005 The Nielsen planning committee will meet
at Lorenzo's in Oberlin at 12:00 noon. All members are welcome to
attend.

Observing Dates

® Friday March 11,2005  7:00-9:00 PM Elusive Mercury

® Friday March 18,2005  7:00-9:00 PM Messier Marathon

® Note: This month the public observation dates are on consecutive Fridays

? Solar viewing will resume on Sunday, May 29, 2005
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Location Sites

NIELSEN OBSERVATORY is located at the Lorain Metro Parks
Equestrian Center on Diagonal Road in Carlisle Township

CARLISLE VISITOR'S CENTER is located at 12882 Diagonal Road in
Carlisle Township

BEAVER CREEK RESERVATION is located on N Lake St / Oak Point
just south of Rt 2 next to the Amherst Police Station.

BLUE SKY RESTAURANT is located on Rt 58 just north of Rt 2 on the
east side of the street in Amherst

LORENZO'S RESTAURANT is located in Oberlin in the SW quadrant of
RTS8 and College St behind the storefronts. There is a large parking lot,
and access can be gained from both RTS8 and College St

BIRMINGHAM METHODIST CHURCH is located in Birmingham,
Ohio. Take the Ohio Tunpike and exit at 135 (Baumhart Rd). [Alternately,
take RT2 to Baumhart Rd ] Go south on Baumhart to RT113, then head
west to Birmingham. Turn left (south) at the first street over the bridge as
you enter Birmingham. Continue on South St as it curves to the right, and
the meeting hall will be on the left.

BOY SCOUT CAMP is located on Bates Rd about 500 yds west of the
intersection of Bates and Gore Orphanage Rd. The gate is on the right

(north) side of the road as you head west.
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Sale & Trade

Astro Physics 5" F/12 super planetary scope with the original equipment
and a wooden tripod as well. Partial list of scope and equipment:

Optical tube, AP EQ mount, AP dual axis's drive corrector, AP field pier,
wooden tripod and more. I won't sell it as pieces, complete only. I want to
start with the price at a very reasonable $3,800.00 for all, this price doesn't
include any packing, shipping or insurance costs.

Mike Williams Tel: 440-235-9193 or 440-235-6867

back to contents

Whats Happenin

As noted last month, the Date for the 2005 OTAA wingding has been set
for September 10. Dates for other local club OTAA events can be found on
the Guidescope webpage.

The Black River Astronomical Society welcomes two new members voted
in at the last board meeting. Good to have you in the club, Denny Bodzash
and John Lake.

Membership lists should be available at the next club meeting.
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Dates from the Cleveland Museum

How the Milky Way Galaxy Changed with Time Dr Robert Zinn
Thursday, Mar 24, 2005

The Evolution of Galaxies Dr Jacqueline van Gorkom

Thursday, April 14, 2005
back to contents

Articles

Dissecting Light Pollution

By Arthur R. Upgren

From Sky & Telescope, November 1996. Copyright (¢) 1996 Sky
Publishing Corp. Reprinted with permission of the publisher.

Every astronomer knows the artificial skyglow that hangs over populated
areas, washing out almost everyone's view of the universe to a greater or
lesser degree. In the last two generations, light pollution has spread from a
problem in cities to a major astronomical disruption almost everywhere.
But some aspects of light pollution are not widely appreciated by amateur
astronomers. Knowledge is power; here are facts that may help you avoid
some of the problem and combat the rest more effectively.

Glare versus skyglow. The most annoying and destructive problem is light
that beams directly into your eye from a bright bulb. This is called glare; it
comes from fixtures that are poorly designed or improperly aimed, in
other words most of those currently in use. When glare crosses property
lines and creates a nuisance, it's called ''light trespass.' Glare is often the
easiest problem to avoid -- by setting up your telescope in a shadowy
corner, erecting a tarpaulin to shade the telescope, or negotiating with
your neighbors or local government to have the offending light turned off
or replaced with a modern one of better design.

Skyglow is what the term ''light pollution'' properly denotes. One way to
measure it is to compare it to the night sky's natural background light.
The sky does have a certain minimum surface brightness even in the most
pristine, unspoiled environment. This natural skyglow has four sources:
faint airglow in the upper atmosphere (a permanent, low-grade aurora),
sunlight reflected off interplanetary dust (zodiacal light), starlight
scattered in the atmosphere, and background light from faint, unresolved
stars and galaxies. Airglow peaks around the maximum of the 11-year
sunspot cycle; the other sources vary with the hour of night and the
seasons. But their combined average is well known.

A typical suburban sky today is about 5 to 10 times brighter at the zenith
than the natural sky. In city centers the zenith may be 25 or 50 times
brighter than the natural background.




Full-cutoff shielding in light fixtures is the essential remedy for both glare
and skyglow. A lamp should send all its light more or less down where the
light is intended to be used, not upward or sideways. ''Full cutoff"' is
usually taken to mean that no light rays from the fixture go above the
horizon, and that at least 90 percent of the light is blocked in the near-
sideways range from 0° to 20° below the horizontal plane.

Light that shines in this near-sideways range contributes nothing to most
lighting needs. It is merely a dazzling annoyance in the eyes of people
nearby and dissipates uselessly into the distance. Light spilling upward, of
course, is wasted totally. Tremendous above-the-horizon waste is tolerated
because it goes unseen; people who install lights don't normally check
them at night from high in the air! The electricity cost of this wasted light
has been put at $1 billion to $2 billion annually in the United States.
Near-horizontal light is especially destructive. A light ray aimed straight
up is usually not the worst kind. It escapes into space quickly, passing
through what astronomers call one ''air mass.'" A ray aimed 10° above the
horizon, on the other hand, passes through 5.6 times as much atmosphere -
- 5.6 air masses -- polluting all the way. A ray that skims the horizon
pollutes up to 10 air masses, though not much of the light is left by the time
it goes through the last few of them.

The situation is comparable to atmospheric extinction of starlight arriving
in the opposite direction. When a light ray travels straight up through
clear air from sea level, only 20 to 30 percent of it is absorbed or scattered
by the atmosphere. The rest escapes harmlessly into space. When the same
ray is aimed 5° above the horizon, about 90 percent of it is absorbed or
scattered. Thus it causes three or four times as much pollution, when all
the damage is summed up over an area many miles across. (That, anyway,
is the situation in clear air. Aerosols can complicate the picture.)

Add the fact that most lights provide some blockage at high angles, and it
becomes clear that most of the light-pollution war will be won or lost in the
narrow battleground just a little way above the horizon. At least this is
true at sites fairly far from the offending lights -- the semirural areas that
seem to have suffered the worst degradation in the last 20 years. Right
inside a city, rays at higher angles (and reflected from the ground) are the
primary problem.

Some skyglow is surprisingly local. You can often see more stars 15 miles
from a big city than a quarter mile from even one bad rural shopping
center.

I've made extensive sky-brightness measurements of the zenith at two sites
in Middletown, Connecticut: at the Van Vleck Observatory on the
Wesleyan University campus, and at my home two miles away in wooded,



semirural suburbia. The campus had, until recently, a night sky more than
20 times brighter than the natural sky background. The sky over my house
is only four to five times brighter than the natural level. The change in two
miles was remarkable -- from a nearly invisible Milky Way to views of the
Sagittarius and Scutum starclouds on good nights.

In 1994 the university agreed to replace most of its walkway lights within a
block of the observatory with properly shielded fixtures. The sky
brightness at the zenith dropped by almost half -- a dramatic improvement
of 0.6 or 0.7 magnitude.

Such observations point up the importance of dealing with local lights.
You don't have to convert an entire city to see results. Hartford,
Connecticut, a metropolitan area of a million people, is only 15 miles north
of the Wesleyan campus. Its lights obtrude only marginally. Those of New
York City about 90 miles southwest interfere not at all.

Another example appears on the light-pollution map of the Washington,
D.C., region made by the Northern Virginia Astronomy Club and
published in the June 1996 Sky & Telescope, page 82. The club members
found surprising holes of relatively dark sky in a region around
Washington that looks solid white in nighttime spacecraft photographs.
Watch the color of the daytime sky, especially near the horizon. The bluer
the sky, the darker the night will probably be. Whiteness in a daytime sky
is due to sunlight scattered by tiny particles. They do just as good a job of
scattering artificial light at night. A deep blue sky in the afternoon should
mean a transparent sky after dark.

Dry air is another good sign. Even if the upper atmosphere is fairly free of
haze, high humidity is liable to bring haze (or fog) lower down. Watch for
forecasts of low humidity.

Air pollution matters. The white haze in a blue sky consists of microscopic
water droplets that have condensed on tiny solid particles, primarily
sulfate dust from distant factories and power plants. These particles are
the precursors of acid rain. Sulfur emissions in the United States peaked in
1970 and have since been reduced by about 30 percent. Whether these
reductions will continue or backslide is an open question. But the Clean
Air Act of 1970 has meant darker skies in the 1990s than we otherwise
would have had.

A windy cold front sweeping through a city can clear out local pollution,
leaving the night marvelously dark. The windiest city and suburban nights
are often the darkest. A passing rainstorm or blizzard can also leave an
unusually dark night in its wake.

A case based on money, energy, and good-looking surroundings will get
you farther than one based only on astronomy when appealing for light-



pollution control. Light sent into the sky wastes money. It adds to noxious
power-plant emissions, dependence on foreign oil, and all the other
problems created by energy profligacy. It creates an annoying, garish
nighttime environment. Those are the points that will carry the most
influence with the public and elected officials.

Full-cutoff fixtures that illuminate the ground efficiently with a smaller
bulb can save electricity so fast that the cost of retrofitting is typically
recovered in three years. After that the savings are free and clear. The city
of San Diego, for example, is now saving about $3 million a year in this
manner.

Full-cutoff lighting looks more pleasant. By reducing glare it improves
nighttime visibility, so that motorists, for instance, can see pedestrians and
objects more clearly. Many full-cutoff fixtures are becoming available in
various styles. The best ones rely entirely on reflection above the bulb
rather than refraction by a plastic cover hanging below it. They provide
not only less waste and glare but smoother, more uniform illumination.
When people see what well-designed lighting looks like at night, they want
it for their own area.

When light pollution is reduced, everybody wins. This conceptual
breakthrough was what led David Crawford of Kitt Peak National
Observatory and his amateur colleague Tim Hunter to found the
International Dark Sky Association (IDA) in 1988. Kitt Peak's successful
efforts against light pollution from neighboring Tucson, Arizona,
convinced Crawford and Hunter that astronomers have common cause
with everyone else. Before then, most astronomers had assumed that ''good
lighting'' was exactly what they didn't want, and that they faced a hopeless
battle against the rest of the world.

Join the IDA. The IDA produces useful fact sheets and educational
materials (including sources for good lighting fixtures), lobbies the lighting
industry, and has worked for state, local, and international light-pollution
control initiatives. As of February 2002 it was supported by 8,803 dues-
paying members, nearly five times as many as just six years ago. "'l can
assure you that we in the IDA office are working under intense overload
all the time," writes Crawford. '"We get over a hundred emails a day, most
with requests for help, plus mail and phone requests and ordinary mail."
Dues from members are essential to pay for staff to handle this work and
carry out the IDA's numerous programs.

Supporting the IDA financially is the most effective thing you can do to
turn the light-pollution tide. Basic membership starts at $30 a year; the
address is 3225 N. First Ave., Tucson, AZ 85719, U.S.A. The IDA



maintains a Web site, which includes its fact sheets and newsletters, at
www.darksky.org. Every amateur astronomer should be eager to help.
Art Upgren is an astronomer at Wesleyan and Yale Universities and a
charter member of the IDA. He has long been active in night-sky

brightness research.
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