BY DIETRICK E. THOMSEN

Stars and Bulbs over Arizona

The stars may not be able to compete with Candida, the beautiful woman of popular
song. She, however, is fiction. The streetlights of Arizona are real, and astronomers are
campaigning to lessen that competition.
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“The light shines in the darkness, and the darkness cannot overcome it.” Night views of Tucson taken from Kitt Peak in 1959, 1972 and 1980.

It didn't take a confrontation at the O-K
Corral to get Tombstone territory an ordi-
nance controlling light pollution, just a bit
of determined lobbying. And never fear;
the resulting law is unlikely to dim the
neon glitter of the saloons along Allen
Street. Streetlighting is the main target.

The lobbying for the measure was done
by astronomers and their friends as part of
a continuing campaign to darken the night
skies over Arizona so as to improve ob-
serving conditions for the several observ-
atories there. The campaign began some
years ago in Tucson and surrounding Pima
County. Successes in those jurisdictions
led to extension of the campaign to the
rest of southern Arizona. Recent months
have seen imposition of such regulations
in counties and municipalities in south-
eastern Arizona and at least one munici-
pality in the Mexican state of Sonora. The
next target, and possibly a somewhat
tougher nut because of its size, is Phoenix
and the counties surrounding it.

Astronomy thrives in the dark. Nowa-
days it needs the dark more than ever. New
large telescopes coupled to ultrasensitive
photoelectronic sensors provide images
of fainter and fainter objects, 22nd, 23rd,
24th magnitude and onward. Not only im-
ages, but, what is more important for as-
trophysicists and more difficult to get,
spectra. Success with these extremely
faint objects is dependent on an extremely
dark background sky for contrast. If too
much light generated by earthlings gets
into the telescope. such images will be
washed out.
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It is not possible to make all of Arizona
as unlighted at night as Boot Hill, but a
good deal can be done to lessen the glare.
The effort is led by Kitt Peak National Ob-
servatory, the Whipple Observatory, the
Multiple Mirror Telescope Observatory
and the University of Arizona Seward Ob-
servatory. Kitt Peak has retained an il-
luminating engineer, William Robinson Sr.,
to contact municipal and county author-
ities and advise them on ways that lighting
systems could be changed. Astronomer
David Crawford of Kitt Peak, who is chair-
man of the American Astronomical Soci-
ety’s committee on light pollution, spends
alot of his time testifying before legislative
bodies and talking to civic organizations
as do a number of other members of the
observatory staffs (especially Dan Broci-
ous of the Whipple Observatory, J.T.
Williams of the Multiple Mirror Telescope
Observatory and Nicholas Woolf of the
Seward Observatory).

The light pollution codes have evolved
somewhat since Tucson and Pima County
passed the first ones in 1972, says Robin-
son (SN: 12/15/73, p. 381). Basically they
aim at providing shielding for outdoor
lighting displays so that most of the light
goes downward, having such displays
turned off when not in use, and most im-
portant of all encouraging the substitution
of low-pressure sodium-vapor lamps for
the mercury-vapor streetlights that have
been so popular in past decades.

Mercury-vapor lamps produce a spec-
trum that involves five or six colors and
imposes itself on astronomical spectra,
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wiping out significant portions of them.
Mercury vapor also produces a lot of
ultraviolet. Ultraviolet astronomy is in-
strumentally more and more feasible
nowadays, and important things stand to
be learned from it if it doesn't get washed
out. Sodium-vapor lamps produce only
one color, basically two wavelengths of
yellow, and that is easily filtered out.

Substitution of sodium-vapor lamps is
not merely a charge on municipalities,
Robinson points out. It is energy efficient
and can save money. In California, Lick
Observatory astronomers convinced the
city of San Jose to retrofit its streetlamps
with sodium-vapor bulbs. That is now 90
percent completed, and Robinson cites
figures showing that San Jose saves about
$1.8 million a year as a result.

The stepped-up campaign in Arizona
began in 1981 when Robinson started in his
position with Kitt Peak. The effort was first
concentrated in southeastern Arizona, on
Cochise and Graham counties and the
municipalities in them. The reason, says
Crawford, is 11,000-foot Mt. Graham in
Graham County. This is a favored site for a
15-meter telescope that Kitt Peak would
like to build. Astronomers would like to
get protection for it in advance, Crawford
says. “If a code is in place now, you can
control growth,” Robinson adds.

No significant opposition developed,
Crawford says. The main problem is public
awareness and education. Ted Wolverton,
city manager of Willcox, agrees. Willcox,
he points out, is a town experiencing rapid
growth. In 1970 it had about 2,700 people;
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now it has about 3,500. “As long as 200
inches of snow continue to fall in the
Northeast,” he says, “people will come our
way. A town like ours can aid itself as well
as astronomers by delimiting light pollu-
tion while it is still manageable.” It aids it-
self, he says, not only esthetically but fi-
nancially. Although the capital cost of so-
dium-vapor lamps is higher than mer-
cury-vapor lamps, the sodium-vapor
variety cost less to run he says. “They use
fewer kilowatt-hours.” Willcox citizens are
also aware of the astronomers’ interest in
Mt. Graham as a possible observatory site,
and the city wants to do what it can to en-
hance that possibility. If any opposition
developed — at least in Willcox —Wolver-
ton says, it concerned certain recreational
interests who wanted playing fields lit at
night. “We can agree,” he says, “that maybe
baseball fields ought to be lighted at night.
We can also agree to turn the lights off at
11:00 p.m., and thereby also save ourselves
some money.”

Both Cochise and Graham counties
have passed light-pollution ordinances. A
number of cities have also done so. Craw-
ford cites Willcox, Bisbee, Tombstone,
Benson (almost a roll call of the old fron-
tier). The famous border towns, Nogales,
Ariz.,, and Nogales, Sonora, are on the list
by concerted action of their mayors. (Inci-
dentally, Mexican astronomers are plan-
ning a large new observatory at Cananea,
about 100 kilometers southeast of No-
gales.) Most recent effort is concentrated

on Santa Cruz County, Ariz., where the
northern Nogales and the Multiple Mirror
Telescope are located.

The Phoenix area, because of popula-
tion and a larger number of administrative
subdivisions, represents a bigger problem
than any encountered so far. Crawford
worries about the cost of the educational
effort. So far the money has been
“scrounged” from the Kitt Peak budget, but
that budget has been seriously cut. There
have been a few small private donations,
but Crawford would like to find more.

Because of even more concentrated
population and a much more complex
structure of governmental subdivisions,
California is an even more serious light
pollution problem. Although astronomers
there have had some successes, as in San
Jose, their campaign proceeds slower.
Hawaii has an ordinance to cover the
major observatory sites on the island of
Hawaii. There is only “a bit of a problem”
yet, Crawford says, in the region around
the big observatories in Chile. Texas west
of the Pecos, where the Macdonald Ob-
servatory is located, seems to be still dark
enough to make a lonesome cowpoke sing.

If the Arizonans succeed in the central
portion of their state, they will go on to the
north so as to cover all of Arizona with
light-pollution ordinances. If they accom-
plish that, it will not be the lights of
Tombstone, Willcox or other places — if it
is anything — that carves an epitaph for
modern astronomy. O

Get set for a once-in-a-litetime experience.

It's only once every 75 years that
Halley’s Comet passes near
Earth, and Nigel Calder wants
you to be ready for the 1985
presentation of its celebrated
celestial fireworks. The author

of Einstein’s Uni-
verse has now writ-
ten what the San
Francisco Chronicle
calls “a really splen
did book about
comets in general
and Halley in par-
ticular”” Tracing
the history of both
the resourceful

science and the ridiculous supersti-
tion that comets have occasioned,
THE COMET IS COMING is “a
potpourri of fact and fancy, a fas-
cinating compendium of all we
would ask about comets.”
—Washington Post
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Generously illus-
trated, including
| eight pages in
color, this new 6"
X 9” paperback is
available at book-
stores, or direct
from the
publisher.
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COMING @ $5.95 each. (Add sales tax where
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Mind-
stretchers
for all ages.

“Using age-old favorites and new
creations, Kohl has compiled a mul-
titude of games and puzzles that
painlessly teach language. Creating
comic alphabets, producing new
compound words, working with sen-
tence grids, developing paradoxes
and metaphors, writing fables, dis-
covering codes, and inventing dia-
gram stories are examples of the
more than 300 games and puzzles
found in this work which can be uti-
lized by people from the nursery
school student to the adult. In addi-
tion, Kohl explains, in his brisk,
humorous style, tactics for devel-
oping games. An excellent section
on teaching suggestions and a list of
additional sources for word games
complete this volume.

Highly recommended.
—Library Journal
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ISBN 0-8052-3786-0

At your bookstore or from

Schocken

200 Madison Avenue, New York 10016

T T S e R e e R i R T 2]
| Schocken Books SN |

i 200 Madison Avenue, New York, NY 10016 |
| Please send_____copy(ies) of A Book of |
| Puzzlements @ $15.95 each postpaid.

| 1 enclose % . NY residents add tax.

| Name

| Street.
| City
| :

State/Zip.
L |

SCIENCE NEWS, VOL. 121



