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Watch a Lunar Eclipse December 20
(see article, p. 2)
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  Friday, January 7, 5:30-7:30 p.m., Garland Park.
    “Astronomical Adventures” with Dr. James Eagle.
      Enroll with the Monterey Peninsula Regional Park
     District, 372-3196.

Thursday, February 10, 5:45-7:45 p.m., Garland
  Park. Free public star party.

Thursday, March 10, 6:15-8:15 p.m., Garland Park.
  Free public star party.

An Excellent Lunar Eclipse?

On the night of December 20-21, we on the central
coast will have the best chance to see a total eclipse of the
Moon for quite a while. There will be two total lunar
eclipses in 2011, but we will miss the first one (in July)
completely, and be able to see only part of  the December
event. This December, however, we will be able (if the skies
are clear, of course!) to witness the entire event.

Some basics of  observing lunar eclipses may be useful
here. Figure 1 shows that a lunar eclipse occurs when the
Earth blocks the rays of the Sun from striking the Moon.
For this to happen, the alignment of  Sun, Earth, and Moon
needs to be exact, or almost exact, so there is always a full
Moon on the night of  a lunar eclipse. Fig. 1 also illustrates
the distinction between the umbra, where all of the direct
rays from the Sun are blocked, and the penumbra, where the
blocking of illumination is only partial. The portion of the
eclipse during which the Moon is within the umbra is most
dramatic: the Moon can be quite dark during this time.

Can be quite dark, but not necessarily. If  the Earth had
no atmosphere, the Moon would be totally dark during its
time in the umbra. We, of  course, would not be around to
witness such an eclipse. Since the Earth does have an
atmosphere, the result is that even when the Moon lies fully

within the Earth’s shadow, some of  the light from the Sun is
refracted (bent) by the Earth’s atmosphere, and thus reaches
the surface of the Moon.

How dark the Moon appears during a total lunar
eclipse depends on what is going on in the Earth’s atmo-
sphere. If the atmosphere is relatively clear, a fair amount
of light will reach the Moon. The light will be reddened for
the same reason that the Sun and Moon appear redder
when they rise or set than when they are overhead: mol-
ecules of air and particulate matter in the atmosphere scatter
blue light and transmit red light, and at times of  setting or
rising, or during a lunar eclipse, the path of light through the
atmosphere is very long. If  this is the case, the eclipsed
Moon will look reddish or copper-colored.

If, however, the Earth’s atmosphere is especially laden
with particulate matter, as can happen, for example, when a
large volcano spews gunk into the air for months at a time,
the Moon can appear so dark as to be nearly invisible.

Our cover photo of the eclipse of May 15, 2003, by
Robin Casady, shows the Moon partially within a very dark
umbra. The sight can strike us as very strange: the partially
dark Moon reminds us of a partial phase of the Moon, but
during partial phases we are accustomed to seeing craters
and mountains along the terminator. During an eclipse,
however, whatever light strikes the surface of the Moon is
coming from high overhead, not at the shallow angle that
exaggerates the lunar craters and mountains during the first
quarter Moon, for example.

Times: the Moon enters the penumbra at 9:28 p.m. PST
on December 20 and enters the umbra at 10:32 p.m.
Totality begins at 11:40 p.m., and lasts until 12:54 a.m. Those
who stay up to witness every part of the event will see the
Moon leave the umbra at 2:02 a.m., and exit the penumbra
at 3:06 a.m. December 21.

Figure 1. The geometry of  lunar eclipses.
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WISE Gets Hot

The Wide-Field Infrared Survey Explorer (WISE)
satellite started to “warm up” in August.  The solid hydro-
gen, which had cooled the four sensors to 17 degrees above
absolute zero (minus 429 degrees Fahrenheit) finally ran out.
By now, WISE has taken over 22 million pictures of  the sky.
MIRA’s work has been with small bodies, like asteroids and
comets, and the calibration of  the data.  To date, WISE has
discovered 16 new comets and 125 previously unknown
near-earth objects (asteroids whose orbits cross that of the
Earth’s and might collide with it some day.)  In addition, it
discovered over 33,500 new asteroids whose orbits lie
mostly between Mars and Jupiter.

Now the satellite has warmed up to minus 334 degrees
Fahrenheit, which is cold enough that two of the four
sensors can still operate.  NASA has agreed to continue the
mission for a few more months so that the second coverage
of the entire sky can be completed.

The first half of the data is scheduled to be released in
the spring of 2011 – a pretty short time frame so the
calibration folks are hard at work.  They hope to release the
rest of  the data about a year later.  Until then, the data have
been sequestered but some of the most exciting images

LCD Monitors and Laptops
MIRA is looking for a few good computer parts.  To

conserve power at the Oliver Observing Station, we try to
use only LCD (flat screen) monitors.  During an observing
session, we may have six to eight on at once.  Currently we
have to use a couple of  old tube-type monitors.  Do you
have an old, perhaps small, working flat screen in the closet
you were wondering what to do with?  Size and age is not
an issue but it does have to work.

We are also looking for a couple of  laptops to control
some motors and sensors at the OOS.  Laptops don’t use
much power and we use them as intelligent controllers for
instruments.  Again, age is not an issue, Windows XP or Win
2000-level machines are exactly what we’re looking for; just
as long as they’re working.

Thanks.

Comet 65/P Gunn imaged by WISE. NASA/JPL-Caltech/
WISE Team.

have been posted on a WISE image gallery at

http://ds9.ssl.berkeley.edu/wise/gallery_images.html

A scene in the Oliver Observing Station control room. Many of  the
computers and monitors in this picture were donated by Friends of

MIRA and others.
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Building Mechelle

Part I: The Empty Optical Bench
by Dr. Wm. Bruce Weaver

The Ralph Knox Shops are busy again.  After five years
of testing and design, MIRA has started to build our echelle
spectrograph.  Since it is the MIRA Echelle spectrograph,
we call it Mechelle.

Why build another spectrograph – especially a difficult
and complex one?  After all, our current spectrograph, just
refurbished a couple of years ago and producing several
hundred spectra a year, is working fine.  In fact, visiting
astronomers come from other institutions to use it.

In Figure 1 there is a sample spectrum from our current
spectrograph, the data from which we later convert to a
graph (Figure 2).

Figure 1. Raw ultra-violet spectrum of the
supergiant star Epsilon Aurigae. This mysterious
star, located near Capella, is undergoing a two-
year eclipse by a huge unknown object. This
eclipse occurs every 27 years.

Figure 2. Graph of the spectrum shown in Figure
1. This graph was calibrated and plotted by one of
our winter high school interns.

atmosphere of  the star.  Many of  these dips have been
measured in terrestrial laboratories and many are unknown,
but each tells a story of the conditions in which they were
formed and paints a detailed picture of  the outer layers of
the star.

Our example is the ultra-violet part of the spectrum of
the supergiant star Epsilon Aurigae.  But it is only about
1/20 the spectrum that could be observed from Chews
Ridge.  So I change settings on the spectrograph and take
up to five separate exposures, each covering different colors
of the spectrum.  Pieced together, they look like Figure 3.

To cover the gaps would take a lot more time as it
requires more changes to the spectrograph.

Mechelle will cover this entire range of colors in one
exposure, showing ten times as much detail in the blue part
of the spectrum and about 40 times more detail in the red
section!  The exposure time will be much longer but we will
be able to see details that are too fine for the current
spectrograph.  It is also designed to let us look farther into
the ultra-violet part of the spectrum. After Mechelle is
commissioned, the current spectrograph will still be much in

Figure 3. Five spectra of Epsilon Aurigae
combined. Figure 2 is the first third of the
combined spectra on the left. The two pieces on
the right have about 1/4 the resolution of the
three parts grouped together on the left. Their
broad lumpy appearance is not from the star but
from the variation in sensitivity of the spec-
trograph over those parts of the spectrum.

Each of the hundreds of dips in the spectrum repre-
sents a change in condition of some type of atom in the



5 WINTER 2010

Figure 4. Flying saucers? No. Tips of  the custom
Mechelle fiber optics glow from a test light at
their other end. There are two each of three
different sizes for different types of  observations.

demand as it will be able to observe much fainter stars than
Mechelle, and many studies do not require either the wide
wavelength coverage or the high resolution that Mechelle
will provide.

This new spectrograph is too big to fit on the telescope
so it will live in a special enclosure in the room below the
telescope.  The starlight will be brought to it via fiber optics
– long, very thin fibers of  quartz glass.  In its special enclo-
sure, Mechelle will be very stable and up to the task of
looking for planets around other stars, if needed.

The special, custom-made fiber optics have arrived and
Figure 4 shows their tips glowing in a “first light” test.
From these tips, the light from the stars will pass into the
spectrograph.  It took two years of work with three
manufacturers to design and produce just the special tips
and fibers needed for the best performance possible.

Echelle spectrographs are notoriously difficult to align
correctly – usually taking months of work in the shop to get
everything just right.  In the usual MIRA way, we are
building it for much less than such instruments typically cost
to build (and we’re not done fabricating all the mechanical
parts yet) so we are looking forward to many more months
of work before Mechelle is ready to go to the Oliver
Observing Station.

We are progressing, thanks to the help of  volunteers
Jim Neeland and Josh Rodeen.  We’ll record our progress in
the Newsletter.  As you can see from Figure 6, the optical
bench the optics will be laid out on is now empty.  A single
lens holder, in the middle of the table, gives a bit of scale to
the picture.  Future Newsletter issues will show the progress
as we assemble the parts of the instrument and carefully
align them.  Stay tuned while Mechelle blossoms into a full-
grown spectrograph.

Mechelle is possible only because of a generous grant
from the Tabasgo Foundation and support from the
Friends of MIRA.

Figure 5. Josh Rodeen, MIRA volunteer and
CSUMB student, works on the Styrofoam
insulating box that will keep Mechelle’s tempera-
ture stable during its long exposures.

Figure 6. The Empty Optical Bench. It is on this
canvas that we will create the MIRA high-resolu-
tion spectrograph. Volunteer Jim Neeland holds a
two-foot scale on the optical bench destined to
hold the Mechelle optics. Under his elbow, in the
background, is the 4K x 4K CCD that will record
the images from the spectrograph.
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The Winter Sky

In Praise of Winter

Astronomers might be forgiven for condemning winter
as a season of cold, rainy (or snowy) weather were it not
for the multiple attractions that the season affords both
amateur and professional astronomers.

First, the winter sky is very pretty to see with only the
naked eye. The Milky Way in winter cannot compare with
summer’s version, but the bright blue-white stars of  spectral
types O, B, and A, such as Sirius, Rigel, Algol, the belt stars
of Orion, and the
Pleiades stand out
beautifully against
the dark sky of a
crisp, clear winter
evening.

Then consider
the length of a
winter’s night. In
January, the sky is
fully dark for more
than 11 hours,
whereas in June the
hours of darkness
number less than
six. Indeed, research
observatories tend
to schedule major
maintenance jobs
such as mirror re-
aluminizing during
the summer,
because the tele-
scope has to be taken out of  service for much less time than
in the winter. Dr. Bruce Weaver once calculated that even
though the weather in summer at the Oliver Observing
Station is much better than in winter, the number of totally
clear (i.e., photometric) hours in winter compares quite
favorably with the summer. As for educational events,
consider that on the central coast of California, it isn’t fully
dark in June until around 10:20 p.m., making it very difficult
to schedule public star parties, especially for children.

So pile on another layer of clothing and take advantage
of   the winter sky.

Many types of  deep-sky objects may be observed

during the winter, but along the plane of the winter Milky
Way, open clusters seem especially to abound. The brightest
of these, such as the Double Cluster (see “The Fall Sky” in
the Fall 2009 Newsletter) can be seen even with the naked
eye; many others are available to users of binoculars and
small telescopes.  Why the Double Cluster was not listed in
Messier’s list of  fuzzy celestial objects that might look like
comets but are not is not known. After all, it is easy to see
and even looks like a comet to the naked eye. But Messier
also saw fit to include in his list such obviously non-comet

open clusters as the
Pleiades (M45), so
we will leave
Messier’s intentions
to him and to the
small number of
historians who
specialize in the
various versions of
his list.

Another
celestial “double”
that is available on
winter evenings is
the open cluster
Messier 35 in
Gemini and its near
neighbor, the much
fainter open cluster
NGC 2158, found
a few minutes of
arc to the southwest
of M35. M35 is
easily visible in

binoculars, having an integrated magnitude of about 5.1.
NGC 2158 is much fainter at around magnitude 11; its stars
may be resolved only in fairly large instruments. In a very
dark sky, NGC 2158 can be seen in large binoculars; in
suburban skies, it is a challenge in almost any instrument.
Unlike the two components of the Double Cluster, M35
and NGC 2158 are not located close to one another in
space; NGC 2158 is much further away from us than M35,
the apparent closeness of the two being the result of a
chance alignment. Indeed, research shows that intrinsically,
the two clusters are very similar; NGC 2158 looks much

M35 (left) and NGC 2158 (lower right).
Copyright N.A. Sharp (NOAO), AURA, NSF.
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Planets

Mercury is visible in the southeastern dawn sky during
the first two weeks in January. From mid-January until mid-
March it is lost in the glare of the Sun. It reappears in the
western evening sky during the last two weeks of the
quarter.

Venus is the bright morning “star” in the eastern pre-
dawn sky during the entire quarter. On the mornings of
January 29 and 30, it will be within a few degrees of the
crescent Moon; early risers take note.

Mars is too close to the Sun to be visible this quarter; it
is in conjunction with the Sun on February 4.

Jupiter is nicely visible in the evening sky from the start
of the quarter until it disappears in evening twilight in
March. During the first week of  January, it is very close to
Uranus; both planets should be visible in a one-degree
telescopic field.

Saturn rises near midnight at the start of  the quarter
and is thus visible in the morning hours. By the end of  the
quarter it will be visible all night, reaching opposition (when
it is due south at midnight) on April 3.

Uranus is visible in the western evening sky through
February.

Neptune spends the year near the Aquarius-
Capricornus border. It will be visible in the western evening
sky during January, vanish in the glare of  the Sun in Febru-
ary, and reappear in the morning eastern sky in March.

Pluto, for nostalgia buffs who still consider it a planet,
is in the southern Milky Way in the constellation Sagittarius.
Observing Pluto requires a largish telescope, a detailed
finder chart, and patience. It would make a fine project for
a warm summer night.

Meteor Showers

The best shower of the quarter, the Quadrantids, may
turn out to be the best shower of the entire year, for it is the
only major shower of 2011 with which the Moon does not
interfere. The Quadrantids peak is expected at 5 p.m. on
January 3. The Sun will set at about that time, so the sky will

not be fully dark until about 6:30. Still, that is close enough
to the predicted peak of the meteor shower that we may be
treated to a nice show. As always, meteor showers are
observed best from a dark-sky site with an unobstructed
view of  the sky. A comfortable chair, warm clothing, and a
suitable beverage round out the requirements. As for
observing aids, the naked eye is far and away the best
instrument for observing meteors, so nothing else is needed.

Incidentally, the Quadrantids are so called because they
seem to radiate from the constellation Quadrans Muralis.
However, this constellation, named by the French astrono-
mer Jérôme de Lalande in 1795, is no longer recognized by
astronomers, so you won’t find it on any star chart. Instead,
the radiant of the Quadrantids is in the constellation Bootes,
and, indeed, “Bootids” is an alternate name for the
Quadrantids.

Comets

Comet 103P/Hartley 2 passed within 0.12 au of Earth
in October, 2010, brightening to magnitude 4.6, and gained
further notoriety the following month in a flyby by the
NASA Deep Impact spacecraft. It starts the year in Canis
Major and may be visible in binoculars and small telescopes
at magnitude 8. Comet C/2010 V1 (Ikeya-Murakami)
begins the year in Libra, and is thus a potential morning
object at magnitude 9.

Eclipses

There will be no eclipses visible from the central coast
during the quarter. Winter officially starts a few hours after
the lunar eclipse featured on page 2 of this newsletter!

fainter only because it is much more distant.

The Sky & Telescope columnist Walter Scott Houston
wrote that of  all the non-comets in the sky, NGC 2158 is
most likely in modern times to be erroneously reported as a
comet, a distinction, one feels, that Charles Messier might
have appreciated.

Comet 103P/Hartley 2 as seen by the Deep Impact spacecraft.
NASA image.



Monterey Institute for Research in Astronomy
200 Eighth Street
Marina, CA  93933

Monterey Institute for Research in Astronomy
200 Eighth Street
Marina, CA  93933

(831) 883-1000
(fax) (831) 883-1031
www.mira.org

Visit our Web site and Field Trips to the Stars:

E-mail us at mira@mira.org

NON-PROFIT ORG.
U.S. POSTAGE

PAID
PERMIT NO. 16

MARINA, CA 93933

Staff

*  *  *
The Monterey Institute for Research in Astronomy owns and operates

the Oliver Observing Station under permit from the U.S. Dept. of
Agriculture-Forest Service.

*  *  *
The Monterey Institute for Research in Astronomy owns and operates

the Richard W. Hamming Astronomy Center and the Ralph Knox Shops
through an arrangement with the U.S. Dept. of  Education.

Friends of Membership
I would like to become a Friend of MIRA and receive the quarterly
MIRA Newsletter.
Enclosed is my membership donation of $_______________
In addition, I am making a special contribution of ________

$2500 Associates Circle                 $100 Sponsor
$1000 Associate                              $50 Family
$500 Patron                                    $35 Member
$250 Sustaining                               $15 Student
MIRA welcomes cor porate and business members. Contributions

are tax deductible as allowed by law.

Name_________________________________________

Address_______________________________________

City, State, Zip___________________________________

Phone/e-mail____________________________________

Visit our Web site and Field Trips to the Stars:
www.mira.org

E-mail us at mira@mira.org

RETURN SERVICE
REQUESTED

Welcome to our new Friends
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