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6 June, 2:30-4pm (Sunday)  Free tour of  the
MIRA Oliver Observing Station on Chews Ridge.
Reservations are required; call 883-1000.
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High-School Intern Searches for
Emission-Line Stars

Dr. Bruce Weaver advises Faith de Leon, a senior at
Everett Alvarez High School in Salinas working on her
senior project. Faith is using a stereo microscope to examine
a glass Schmidt telescope plate, exposed using an objective
prism to spread the light from thousands of stars into
spectra. The plate was exposed in 1976, long before Faith
was born!
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&AQ 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.

René Morris asks (via the Internet),

I have a simple question for anyone in your organization
that can answer it: is there an optical telescope powerful
enough to see any equipment left on the Moon, such as the
Lunar Rover? I don’t doubt that man has been on the Moon.
However, I would like to see the evidence with my own eyes. I
have met more than a few people who think it was Hollywood
special effects. I would like to be
100% sure when I tell them we
have been there!

Dr. Bruce Weaver replies,

The problem with looking at
anything through the earth’s
atmosphere is that the turbulence in
the atmosphere causes distortions
similar to looking across a hot road
at something in the distance.  Large
telescopes collect more light but
they don’t have any better resolution
than a medium-sized amateur
telescope.  So you cannot image
anything left on the Moon.

If  a space-based telescope were
used (the Moon is too bright to
look at with most space-based
instruments without damaging
them), doubters wouldn’t believe that because the images
would, of  course, come through NASA.

Let me address the Hollywood special effects part. This is
basically a conspiracy theory sort of  thing. It requires that
thousands of  folks working for their entire careers at NASA,
thousands of  folks who watched Saturn V launches, the
media, and who knows how many other thousands of  others,
including those who allegedly worked on these special effects,
are all in on the conspiracy. This will also include the astrono-
mers who measured the distance to the Moon to a few
centimeters for years with the retroreflectors left behind, the
seismographic data that continued to be sent back, the rocks
that came back and have been studied by geologists, etc. Even
if  many of  them were deceived in individual and clever ways,
it still leaves many thousands who have to be in on the secret.
It seems cheaper and easier just to send manned missions to
the Moon.  Personally, I don’t know very many people who are

that good at keeping secrets.

Moreover, most folks believe in satellites (satellite tele-
phone calls, satellite TV, watching satellites go overhead in the
night sky, etc.). The distance to the stationary communication
satellites (24-hour orbits so they stay over one spot on earth) is
about 10% of  the distance to the moon. By the time you’re
that far out, most of  the hard work of  getting up out of  the
earth’s gravity has been accomplished. So the real consipracy
question to ask is why isn’t the government telling us about all
the other trips to the Moon? What secret mission(s) is being
performed on the Moon that we are not being told about?

Finally, there is the question of  not believing anything you
don’t see with your own eyes. Of  course you do that all the

time. You believe, I assume, in
history, bacteria, viruses,
Uzbekistan, and art and people
that you’ve only seen pictures of.
Also, your own senses aren’t all
that reliable, which you know if
you’ve seen even a mediocre magic
act.

I think it is a lot easier to go to
the Moon than to fake it and there
is no technical reason that we
didn’t go there.  I hope we return
soon; it has been too long since
our last visit.  There are lots of
powerful science studies that can
best be accomplished from the
Moon.Part of  a vast hoax? Dr. Bruce Weaver doesn’t think so.

 MIRA was selected by the organizers of  First Night
Monterey to head the annual New Year’s Eve parade. This
float was constructed by  students of  Seaside High School,
relecting the parade’s theme of  Dancing on the Moon. Our
thanks to Gordon Jones and his students!

MIRA Float Leads First Night Parade
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Personal data assistants, or PDAs as they are frequently
called, are excellent tools for amateur astronomers due to their
compact size and wide range of  available programs. They not
only can display real time star charts, but also can run many
astronomy programs ranging from educational programs
through celestial object specific programs. Their small size and
lightweight construction make them a convenient tool to carry
out in the field.

One of  the first programs to load on your PDA before
using it is a red light program. This is a small program de-
signed to reduce the bright display of  your PDA to black and
red, which will help you avoid losing your night vision while
viewing your program. Red light
programs are available for almost
every PDA model and can be
downloaded directly from the
Internet. More sophisticated
programs may even have a red filter
built into the software.

The most popular type of
software found for PDAs is star
charting software. This type of
software is quite useful, as the
display changes in real time,
accurately reflecting the night sky. It
also makes paper or plastic star
finder wheels obsolete, and does
not require the use of  a flashlight in your other hand. The
quality of  star charting programs varies for PDAs, from the
simple display of  local constellations, to the detailed tracking
of  Messier objects and planets.

A second type of  PDA astronomy is the star almanac.
This software mirrors paper based astronomy almanacs, but
has the added convenience of  a smaller size and a backlit
display for night use in the field. Most PDA almanacs contain
a large quantity of  astronomical data on the sun, moon,
planets, stars, deep sky objects, and transient objects such as
comets. An entire night’s observing or even a field trip can be
planned based on this software alone.

Simulation software is another type of  PDA program that
replicates such things as the phases of  the Moon, the orbit of
comets and asteroids, the position of  planetary moons such as
the moons of  Jupiter and other types of  celestial events.
Simulation software is effective as it puts time and orbital
motion into perspective, enabling observers to understand
more fully the objects they are observing and studying. It also

is an effective tool for teaching new observers in the field.

All types of  PDA software can be easily acquired through
the Internet. A large majority of  astronomy PDA software is
shareware and freeware, which means that it is either free or
free on a trial basis. Commercial PDA software is also readily
available with the click of  the mouse, and is quite inexpensive.
All PDA software is designed for the conservation of  physical
memory in the PDA unit, which allows you to have relatively
powerful software on the limited space of  your PDA. This is
especially important on older PDA models.

The following links contain the most popular PDA
software products and collections of  freeware and shareware

for the Palm series of  PDAs as well
as for the Pocket PC. You should
ensure that you download the
proper version of  software for your
PDA model and operating system.
There is also a link to a popular
PDA astronomy discussion group,
which will allow you to share your
ideas and get new ones from PDA
users all over the world. PDA
astronomy is both fun and educa-
tional, and once you use your PDA
in the field, you will wonder how
you survived without it!

2Red Redlight Program:
http://www.in2space.com/2red.html

AstroInfo: Astronomy Almanac for Palm:
http://astroinfo.sourceforge.net/

Pocket Stars PDA: Astronomy Almanac for Pocket PC
http://www.nomadelectronics.com/

Large Collections of  Astronomy Programs for Palm:
http://www.star-pilot.com/
http://www.palmpilotarchives.com/astronomy.html
http://www.palmsource.com/interests/astronomy//

Large Collection of  Astronomy Programs for Pocket PC:
http://www.4-pocketpc.com/      Go to Astronomy Section

Virtual Astronomy: Palm and Pocket PC Astronomy
Programs:
http://www1.chapman.edu/oca/virtual.htm

PDA Astronomy Discussion Group:
http://groups.yahoo.com/group/Palmastro/

PDA Astronomy
by Donna A. Dulo, M.S., M.A.

Learning the astronomical uses of  PDAs at MIRA
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The Spring Sky
by Dr. Whitney Shane, MIRA’s Charles Hitchcock Adams Fellow

Fixed Stars

One of  the brightest galaxies in the spring sky is the
relatively unknown NGC4258. Although considerably brighter
than many objects on Messier’s original list, this object was
apparently added only later, with the number M106. It also
lacks a descriptive name. It is located, along with several other
bright galaxies, in the constellation
Canes Venatici. It is in a rather
empty region close to Ursa Major,
about eight degrees southeast of
the bright star Phecda, one of the
stars in the big dipper.

In addition to being bright,
NGC4258 is also quite large, at
least in angular size, so that, while it
is a very attractive object for smaller
telescopes, it appears rather diffuse
with larger apertures. It is a moder-
ately late type spiral, so that it has
rather open and well separated
arms, but these have an irregular
and ragged appearance. To further
complicate matters, it is generally
classified as a barred spiral, al-
though the barred structure is not
immediately obvious.

When the Westerbork Synthe-
sis Radio Telescope in The Nether-
lands was brought into operation in
the early 1970s it became possible to make detailed radio
observations of  nearby galaxies. NGC4258 was one of  the
first objects chosen for observations because of  its size, which
just filled the field of  observation, and the good separation of
the spiral arms. Imagine the consternation of  the astronomers
when they saw the first results, which showed the spiral arms
rotated 90 degrees from their expected position! The com-
puter programmers were immediately called upon the carpet
and told to correct the error so as to get the orientation right.
Only after they were unable to find any error did it occur to
the astronomers that they might be seeing the real thing.

It was already known that some galaxies showed radio
jets, pointing out in two opposite directions from their centers.
When found in disk galaxies, these directions are generally

perpendicular to the disks, suggesting that the jets pointed
along a rotation axis, possibly of  a compact object in the
center of  the galaxy. The jets became visible only after they
had encountered enough of  the very diffuse intergalactic
material that it could influence their motion. Supposing that,
through some dynamical accident, such as a collision with
another galaxy, this compact object should be turned around

so that its rotation axis lay in the
plane of  the disk. Then the very high
velocity particles, which make up the
jet, would encounter the gas and
magnetic fields in the disk. This
would make the jets visible in the
disk itself, and just in the form of
radiation (we call it synchrotron
radiation because it is also observed
in particle accelerators right here on
Earth) that was being observed with
the Westerbork telescope. The jets,
which are initially straight, will be
bent into a spiral form by the
rotation of  the galaxy, so that they
will closely imitate the normal spiral
arms, but they can be located in an
entirely different place.

Shortly before the discovery of
the radio arms, concentrations of
ionized hydrogen had been found
outlining the same regions. With the
help of the radio data, these could
be interpreted as due to heating of

the interstellar medium by the action of  the jets. Observations
of  neutral hydrogen were made, also with the Westerbork
telescope, shortly after the discovery of  the radio arms. Rather
to our surprise (your correspondent played some part in this),
these observations showed very little that could be attributed
to the jets or the radio arms. The normal spiral arms showed
up very clearly and had the normal sort of  motion, although
the situation was complicated by the fact the NGC4258 is a
barred spiral. The gas density in the regions between the arms
is too low to give reliable results, and the fact that much of  it
is ionized only makes matters worse.

Recently the presence of  a massive object in the center of
NGC4258 has been confirmed by observations of  a rapidly
rotating disk of  gas. Such disks are not uncommon in galaxies,

NGC4258 (M106)
(N.A.Sharp, REU program/NOAO/AURA/NSF)
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and they are interpreted as indicating the presence of  a
compact object. Such an object is probably present in the
center of  the Milky Way, although it is not currently active.
The unusual thing about NGC4258 is not the presence of  the
compact object itself, but  its remarkable orientation, which
allows the jet to interact with the disk. There are only a few
other cases in which such an interaction is suspected, but in
none of  them is the effect so clearly illustrated as here.
Unfortunately the visual observer will see none of  this, but
hopefully knowing what is going on will increase his pleasure
in observing this exciting object.

Planets

Mercury can be glimpsed briefly at the beginning of  April
in the western evening sky, and again, under unfavorable
circumstances, in the eastern morning sky around the middle
of  May.

During April, Venus will still be high in the evening sky,
but it will be dropping lower into the northwest. It will reach
maximum brightness at the beginning of  May before disap-
pearing into the evening twilight. It will be occulted by the
Moon on May 21, but this will be visible mainly form the
eastern hemisphere. A very rare event, a transit of  Venus, in
which it passes in front of  the solar disk, will occur on June 8.
The last time this happened was in 1882. There will be another
transit in 2012 and then not again for more than 100 years.
The transit will be seen from most of  the eastern hemisphere.
The last phase will be visible from eastern North America, but
in our part of  the world it will be finished before sunrise.
Transits of  Venus (and of  Mercury) used to be of  great
importance in determining the dimensions of  the Solar
System. With the advent of  new techniques, this is no longer
the case, but they remain events of  great interest.

Mars will still be well observable in the evening during
April, but it will disappear into the evening twilight before the
end of  June.

Jupiter will be visible in the evening sky during the whole
quarter, but by June it will be rather low in the west. It is
stationary on May 5.

Saturn remains visible in the evening sky during most of
the quarter, but it will be lost in the evening twilight early in
June.

Pluto, which is around the border of  Ophiuchus and
Serpens Cauda, will be in opposition on June 10, with a
magnitude of  13.8. Good luck!

Meteor Showers

The strongest meteor shower of  the spring quarter, the
eta Aquarids, peaking on May 4, will be lost in the full moon
this year. It could be best observed, if  at all, in the morning
hours.

The best chance to observe meteors comes on the night
of  April 21-22 when the Lyrids are expected to peak. The
Moon will interfere only in the early evening. The shower is
very brief, but both the time of  maximum and the intensity are
variable, making this a worthwhile observing opportunity.

The pi Puppids belong to a new stream, associated with
Comet 26P/Grigg-Skjellerup. The maximum rate is as yet
quite variable, depending on the position of  the comet in its
orbit. Recent observations have given very low rates, but it will
be interesting to see how the meteors spread out along the
orbit as the stream ages. This stream is better observed from
the southern hemisphere.

After a long absence, the June Bootids reappeared
strongly in 1998. This year a maximum is predicted for the
early evening of  June 26-27. Unfortunately the Moon will
interfere with evening observations, but both the time and the
intensity of  the peak are quite uncertain, so observations
during any part of  the night might be rewarding.

Comets

There will be two bright comets visible during the quarter,
but both are quite far south for observation from our area.
Comet LINEAR (2002 T7) should be visible in the morning
twilight during part of  April and early May and again in the
evening twilight early in June, when it appears that it will be
well past maximum. Comet NEAT (2001 Q4) can be observed
during early May, when it will be near maximum, but it will be
very far south. Both comets are expected to reach second or
third magnitude, but with luck, they might become even
brighter. We are indebted to MIRA friend Tom Lougheed for
alerting us to these comets.

Eclipses

There will be two eclipses during the quarter, but neither
one will be visible from anywhere in North America. A partial
solar eclipse on April 29 will be visible only from the southern
Atlantic Ocean and the southern part of  Africa. A total lunar
eclipse two weeks later, on May 4, will be visible from most of
Africa and southern Asia and partly visible from most of  the
eastern hemisphere and South America. We will have to wait
until October for any eclipse activity.
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