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The Weaver Student Observatory is Back in Business
(See photos and text, pp.4-5)
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This feature is inspired by the questions we

have received over the years from interested
readers. If you have a question about an
astronomical topic, please send it to us.

A

Milena Chioibasu asks, via the Internet,

I am a producer at the History Channel and we are doing a
documentary on darkness and how over the years light pollu-
tion has affected different societies and the way they live. | have
a question that 1 am having a bit of a hard time answering and
I wondered if you might be able to help. To prove a point, | am
trying to find out if a person was to travel by sea from Los
Angeles west on the Pacific Ocean, how many miles would it
take for that person to no longer see the Los Angles coast and
the light pollution in the air? Complete darkness? And how
does one calculate that answer?

Dr. Bruce Weaver responds,

As you might expect, there is no simple answer to your
question. In particular, it depends on the amount of aerosols,
cloud cover, types of lights, etc. Also, it depends on what you
mean by “see the light pollution.” Finally, there are no very
accurate, well-confirmed models of this.

I used what 1 think is the best model, based on empirical
measures of light pollution at a distance for a variety of
California cities. I used the population of L.A. County since, at
a distance, the cities all blend together and there are both
theoretical and observational reasons to believe that you have
to consider the suburbs. | assumed a population 10 million.

The minimum perceptible brightness difference varies
quite a bit between individuals and it increases quickly at the
faintest and brightest sources. In general, for medium light
sources, 20% is the minimum perceptible difference.

So, at 45 degrees above the horizon, an increase of 20% in
sky brightness for the L.A. County population would occur at
about 220 kilometers.

Now the issue of it being visible on the horizon is more
complex and, at shorter ranges, the brightness increases
dramatically as the zenith distance approaches 90 degrees.
There are no measurements that | know of right offhand but
accounting for the curvature of the earth suggests a distance

Calendar of Events

Saturday, April 18 Free public lecture with Dr. Ben
Zuckerman of UCLA speaking on “Seeing is Believing:
Imaging Extra-Solar Planets.” 7:30pm Monterey Pen-
insula College Lecture Forum 102.

Sunday, May 17 2:30pm Free tour of the Oliver Observing
Station, subject to re-opening of Los Padres National
Forest. Reservations are required: 883-1000.

July 12-23 MIRA Eclipse Tour to China (and Tibet!).
Call 883-1000 to join the tour.

of 500 to 600 kilometers before you would not be able to
discern L.A. on the horizon. Of course, at that range, L.A.
would be well below the horizon.

I hope this helps and it would always be nice to credit
MIRA with the calculations.

On the Cover

As Newsletter readers may remember, the Weaver Student
Observatory was recently updated with an entirely new
telescope mount and control system (see the Summer 2008
issue, p. 4). We have used the facility for several school
groups since then; see pages 4 and 5 for more story and
pictures.

The photo below illustrates another improvement:
modification of the Ash dome’s two-part shutter. Formerly,
the astronomer had to reposition the lower door according
to which part of the sky was to be observed.

Recently, MIRA volunteer Steve Evans and Dr. Arthur
Babcock installed a special kit that allows the lower door to
hinge outward. Now the entire sky from horizon to zenith is
available throughout the observing session, without adjust-
ing the shutter.

RA Photo

l




SPRING 2009 =3

MIRA gratefully acknowledges memberships and gifts for 2008 from individuals,
families, corporations, and foundations.

2008 Associates Circle

($2500 and over)

Arthur & Barbara Babcock

The Bessemer Trust

The William McCaskey
Chapman and Adeline
Dinsmore Chapman Fund

The Harden Foundation

The Kenneth L. Hess Family
Charitable Foundation

Gordon Jones

The Ralph Knox Foundation

Nancy Buck Ransom
Foundation

Eugene Salamin

Bruce & Sandra Weaver

2008 Associates

($1,000-$2,499)

Kenneth & Gabrielle Adelman
Fund

Bill Bishop & Kerri Kirita

Homer Bosserman

Prof. James Eagle

Mrs. Richard W. Hamming

Mr. & Mrs. Herbert
Hoover, 111

Monterey Peninsula Volunteer
Services

Constance Murray

Whitney & Clasina Shane

The Upjohn California Fund

Russell & Nancy Walker

Yellow Brick Road

Warren Yogi

2008 Patrons

($500-$999)

Terry Alfriend

William Drake, Jr.

Debra & Max Gramespacher
Roy D. Hardy

Gary Love

Laura Zehm

2008 Sustaining
($250-$499)

Dr. Craig Chester
Marion Getz

Robert & Judith Kellogg

Dennis & Susan Mar
Frederick Terman
Roc Trout

2008 Sponsors

($100-$249)

Richard Baumgartner &
Elizabeth Salzer

Ronald & Laura Bell

Bob & Rita Bogardus

David Buckingham

Dr. & Mrs Robert G.
Chapman

Craig Cholar

Laura & Kim Cohan

Patti Compton

Charlie Craddock & Margaret
Butterfield

Stanley Duke

Randall Enger & Evely Tate

Sean Favin

Ron Gaasch

Sherwood Hall

Lisa & Tom Hoivik

JoAnn & Mark Holbrook

Mr & Mrs Robert Jones

Thomas Kehl

John Kochis

James & Ellen MclIntosh

Mr. & Mrs. Christopher
Mooers

Linda Newton

Nancy Porter

George & Adriana Roberts

Alan & Lyn Ann Rosen

Jean Rowell

James & Marcia Smellen

Franklin Smyth & Patrick
Waddell

Hugh Steven

D.C. & JM. Storkan

Donald & Ulrike Weaver

Kenneth & Judy Weaver

Mr. Richard L. Weiss

Dr. Kai Woehler

John & Sandra Zasio

M.M. Zelus

2008 Family

($50-%$99)

Christopher Angelos

Brian & Stephani Asherst

Gene Barnes

Dr. & Mrs. Robert L. Black

Bruce & Alex Bloxom

Robert Brauer

James Brown

Theodore & Dana Calhoon

Carl Christensen & Jo Ann
Novoson

Mark H. Curtis

E. Douglas

Jean Esary

William Falor

Daria Farnsworth

Barbara & Kalani Fonseca

William & Peri Frantz

John R. Geoghegan Insurance

Mr & Mrs. Bruce Guthrie

Steve Hall

Ruth Hartmann

Stewart W. Hobson

Gary Holzhausen

Joseph & Elizabeth Houston

Mark Jones

Kenneth P. Lange

Robert & Marli Melton

John & Bonnie Mulshine

Eileen Murphy

H. Munk

Mark Norris

Daniel Presser

Porter, Craft, & Clemens
Families

Trevor Roberts

Harrison & Margaret
Robinson

Salinas Public Library

Arthur & Elizabeth
Schoenstadt

Richard Spaulding

William & Maria Thompson

Monica Treadway

Mark & Patricia Trueblood

Jeff Uchida

John & Bonnie Whisler

Peter Willcox & Jovelette
Hathcock

2008 Members

(up to $49)

Harvey Bennett

John Bergez

Ralph Bohn

Thomas Bohn

Laura Brishy

John Calkins

John & Alice Carley

Holly Carson

Elizabeth Christian

Dennis Dyrud

Joyce Elisha

Joe Lee Frank

Monique Gardiner

John Goral & Sherry
Chapman

Glenn Grossman

Donald Hughes & Darcie
Fahrman

Florence Jensen

Jay Johnson

Tanya Johnson

Joseph & Mary Kames

Kim Treadway Kardel

William & Clara Keller

Francis Lloyd

Jean Lovell

Art McDole

Gary Mechler & Elizabeth
Vann Howell

Mr. & Mrs. Lee F. Mellinger

Joanne Millard

Lloyd Morain

William Murray

George & Mimi Niesen

Briar O'Bryant

Lawrence Omoto

Lynn Rambach

James Ray

Lorraine Schmit

Victor & Shayna Selby

Laurie Shaffi

Hyoksoo Song

June Stile

Anthony & Louise Taormina

Allen Tegtmeier

James Weinstein

Oscar Wilson

Lee Wininger




4 ——=MIRA NEWSLETTER

Learning at MIRA
Odile deFaymoreau brings the Rainbow Room (grades 1-3) from the Linscott Charter

School in Watsonville to the Hamming Astronomy Center.
Photos by Andrew Cohen.
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Kids at MIRA Demonstrate Distances in Solar System

Dr. Bruce Weaver teaches distances and
sizes in the Solar System by asking students
to play the sun and the planets by holding
scale models of each at scale distances. At
left, Sophia holds the “sun”; at right,
Andres shows off the seed which repre-
sents Mars. Below, Sophia, Kira, Kaitlyn,
and Andres show the inner Solar System as
far as Mars at about 1.4 Astronomical
Units (Mercury is omitted).

At 5.2 AU, Reid, as Jupiter, looks inward
at the group of students and teachers
near the fence, representing the asteroid
belt. At right, Dave Huntley holds up
Saturn at 9.5 Astronomical Units from
the sun. (MIRA's property isn't big
enough to include Uranus, at 19 AU, and
Neptune, at 30 AU.)
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The Spring Sky

by Rod Norden

Spring 2009 brings many very special opportunities
for the observer. Many of them in our solar system, but
don’t forget that spring is the season to find galaxies.
There are fine examples in Virgo, Leo, Coma Berenices,
and in our focus constellation for this spring, Ursa
Major. Go out with your favorite star charts and start
exploring.

Fixed Stars

The Big Dipper
asterism dominates the
northern part of the
sky in spring. Its
constellation, Ursa
Major, contains many
fine objects to observe
for amateur astrono-
mers at all levels.

The first galaxies |
remember observing
with my small tele-
scope after M31 in
Andromeda back in the
late 1950s were M81
and M82, just off the
bowl of the Big
Dipper. M81 and M82
form a close pair of
galaxies that have
gravitationally inter-
acted. The gas in the central region of M82 was
strongly affected by the near pass of M81, causing gas
turbulence and extensive new star formation. Over 100
young globular clusters have been found in M82 with
the Hubble Space Telescope. M82 is also the brightest
galaxy in the sky in the infrared. Both of these objects
were discovered 18 months before the signing of the
Declaration of Independence.

Just below the bowl of the Dipper are some very
fine deep sky objects. My favorite is the Owl Nebula
(M97), a fine planetary nebula with two dimmer “eyes”
best seen with an Ol11 filter. M97 actually appears to be
a toroid with the hollow poles forming the “eyes.” Just

The Owl Nebula, imaged with the MIRA 36-inch telescope.

0.8 degree away is the nearly edge-on spiral galaxy with a
distinct mottled very dusty center, M108, close to Beta
Ursae Majoris. At the other end of the bowl less than a
degree from Gamma is the 9th magnitude spiral galaxy
M109. Both M108 and M109 were added to Messier’s
list in 1953 after research on original manuscripts and
period letters from Messier’s assistant. All three objects
were discovered about six months before the end of the
American Revolution.

Planets

Mercury is at
greatest eastern
elongation (evening
views) on 26 April,
providing the best
view for Northern
Hemisphere observ-
ers this year. It
remains in the
evening sky through
mid-May.

Venus is at
superior conjunction
on 27 March and is
moving into the
morning sky
throughout the
period. It is at
greatest western
elongation on 5 June shining very brightly indeed. Near
dawn on 22 April, Venus will be occulted by the Moon.
You will need a low eastern horizon to see the event.
Venus will disappear behind the moon about 5:11am
PDT, and reappear at 6:05am. Venus will be very bright
and very low in the east, and will appear as a large thin
crescent.

Earth has summer solstice occurring at 5:45 UT on
21 June (10:45pm PDT on the 20th).

The Moon will occult Antares on the evening of 6-
7 June for most of the rest of the country. We will be
very close the limit of where the occultation is supposed
to occur. As the moon is rising, watch carefully to see if
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Antares emerges from behind the eastern limb of the
full moon.

Mars remains a morning object all year, moving
from Aquarius to Aries. On 15 April, Mars passes
within 0.5 degree of Uranus. Mars and Venus chase
each other around the morning sky through the period.

Jupiter is a morning object rising earlier each night,
and from mid-May until July, Jupiter and Neptune will
be within 1 degree of each other. There are a few
double shadow transits on Jupiter visible from our area
beginning on 16-17 June at 3:39am PDT (10:39UT).

Saturn remains visible in Leo most of the night as
it has passed
opposition in early
March. Some very
special events occur
only near Saturn’s
rare ring plane
crossing. Titan’s
very tiny shadow
(0.85”) will take
about 5 hours to
transit across Saturn
in the plane of the
ring, and closer to a
pole beginning at:
12-13 April 12:22am
PDT (7:22UT), 28-
29 April 11:22pm
PDT (6:22UT), 14-
15 May 10:26pm
PDT (5:26UT), 30-
31 May 9:32pm PDT (4:32UT), and 15-16 June at
8:40pm PDT (3:40UT).

Uranus is in Pisces near the sun through the entire
period.

Neptune is in eastern Capricorn within a degree of
Jupiter from mid-May onward. A good experiment is to
compare the sizes of Jupiter’s moon Ganymede (1.7)
with Neptune (2.357).

Pluto is at opposition on 23 June but is still only at
14th magnitude in Sagittarius, and is moving through the
most crowded part of the Sagittarius star clouds M-23
and M-24. Locating the planet should be very challeng-
ing. It may be best to wait until Pluto clears these very
rich areas unless you love to pattern match on star fields.

The irregular galaxy M82.
Image by Adam Block/NOAO/AURA/NSF

Meteor Showers

The maximum of the Lyrid meteor shower is very
favorable this year on the morning of 22 April. The
radiant is near Vega and the shower normally shows
about 20/hour, but very rarely can produce a burst of
90/hour or so. An added bonus this year is the occulta-
tion of Venusby the Moon, which occurs later at dawn.
These events should be a fine reason to stay out of bed
after midnight.

The 6 May maximum of the Eta Aquarids is
reasonably favorable this year since it occurs a few days
before the full moon, which will set before dawn leaving
a bit of dark sky for the shower.

Comets

There are two
comets visible during
the period. C/2007
N3 (Lulin) is fading
from 6th to 11th
magnitude through
the period moving
straight away from the
earth in Gemini.

C/2003 W3
(Christensen) could
be as bright as 8th
magnitude as it moves
through Pegasus-
Cygnus border.

Don't forget that
30 June is the 101st
anniversary of the Tunguska Impact Event in Siberia.

Eclipses

There will be no eclipses visible from Central
California this spring period.

On a better note, MIRA is planning a benefit trip to
China to see the 22 July 2009 eclipse in which totality
will last nearly 7 minutes, one of the longest possible. It
will be the longest solar eclipse until the 22nd century!
There is an optional extension to Tibet. Please contact
Tami at MIRA at (831) 883-1000 for more details.
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