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MIRA’s Transit of  Venus Event
Two youthful guests point to the silhouette of  Venus.

Photo by Dr. Wm. Bruce Weaver
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Sunday, July 22, 2:30-4:00pm Free tour of  the
Oliver Observing Station on Chews Ridge. Open to the
public, but reservations are required; phone 883-1000.

A Transit of  Venus
Success Story

by Arthur Babcock

It may have seemed like tempting fate to publish, in the
last Newsletter, Dr. Bruce Weaver’s account of  the tragicomic
adventures of French astronomer Le Gentil, who spent 11
years of  his life attempting to observe two eighteenth-
century transits of  Venus, only to fail both times. In the
same Newsletter, we announced a public event to observe the
transit of  Venus from the Hamming Astronomy Center
(HAC) in Marina. It does not require the intervention of  a
hostile fate or even bad luck to miss an astronomical event
in Marina due to clouds. Clouds are what one expects in
Marina, especially in late spring. Indeed, during the weeks
leading up to the 5 June event, we encountered clouds more
often than not.

So that as many people as possible could see the
beginning of the transit, we decided to project video from
the Weaver Student Observatory (WSO) onto a screen on
the first floor of  the HAC. This entailed mounting a third

telescope to our equatorial mount, acquiring a solar filter, a
color video camera, a video capture device, and another
digital projector. In the weeks leading up to the transit, we
needed not only to get all this gear working, but actually to
observe the Sun so that we would know where north was;
in that way we would know from which side of the image
the silhouette of  Venus would approach.

I don’t believe that any of the trials and practice runs
was totally free from clouds. On some days, there were
periods of clarity interspersed with thin passing clouds
(actually, not a disagreeable visual effect); at other times, all
we could say was that the Sun was in the field; at still other
times, the clouds were so thick that we gave up. I don’t
mind saying I was rather pessimistic about our chances of
success.

On Monday, the day before the event, there was a rare
June rainstorm in Monterey County. This was actually a good
thing; usually the day after a storm it is clear near the coast,

The silhouette of  Venus makes its stately way across the disc of  the
Sun, as seen on a video screen in the Hamming Astronomy Center.

The fainter and less distinct darks areas are sunspots.

The scene in HAC as the crowd awaits the start of the transit. The
screen on the right is the live video feed from the WSO; Dr. Weaver

used the screen on the left for his presentation on the transit of  Venus.

Sunday, August 5, 2:30-4:00pm Free tour of  the
Oliver Observing Station on Chews Ridge. Open to the
public, but reservations are required; phone 883-1000.

Sunday, September 9, 2:30-4:00pm Free tour of
the Oliver Observing Station on Chews Ridge. Open to
the public, but reservations are required; phone 883-1000.
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with convection clouds over the higher elevations. And that
is exactly what happened—Tuesday in Marina was com-
pletely cloudless from dawn until dark.

The video feed from the WSO went off without a
hitch. Dr. Bruce Weaver warmed up the crowd with an
illustrated presentation on the transits of  Venus. Kim Cohan,
Jim Eagle, and Rod Norden brought telescopes and
binoculars equipped with solar filters and shared them with
the attendees. We also shared some solar-filtered cardboard
sunglasses, and most of the folks were able to see the tiny
dot of  Venus with no magnification. Tami Huntley’s 35
dozen freshly-baked cookies vanished without a trace. Many
people came for the start of the transit just after 3:00pm
(there was standing room only), but many more came
later—perhaps after work. The last couple arrived just in
time to see the transit, minutes before the Sun began to
disappear behind the roof  of  an old Army building.

All told, we estimate that as many as 500 people
attended some part of the event. If only Le Gentil could
have been there.

Standing room only.

This snapshot of the screen in HAC appears to show the “black
drop” effect (see page 5 of the Spring 2012 Newsletter).

Observing the Sun Safely with
Pinhole Projection

Dr. Bruce Weaver observed the annular eclipse of  the
Sun on 20 May from his garden using a quick and easy
form of  pinhole projection. (In Monterey County, the
eclipse was only partial.) All that is required is two pieces of
cardboard.

Sandra Weaver holds the projection screen. Bruce
Weaver is holding a piece of  cardboard which

appears to have two pinholes of different size (and
taking the picture, too). Below, a contrast-enhanced

image of the annular eclipse.

The same effect occurs when, during the partial phases
of  a solar eclipse, you observe a surface (a sidewalk,
perhaps) illuminated by the dappled sunshine that occurs
under a tree. All of a sudden, you realize you are looking at
dozens of images of the partially-eclipsed Sun.
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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.

Brooks Fiske asks: When we last met, I asked you what
is new in astronomy and you told me that 95% of the
Universe is made up of  dark matter and dark energy that
we can’t see.  How do you know it exists if you can’t see it?

Dr. Bruce Weaver replies: Good question.  We believe
they exist because we can see their effects.

The first notice of dark matter was by Fritz Zwicky
(1898 - 1974), the eccentric but brilliant Swiss astronomer
who spent most of his career at Mt. Wilson and Palomar
Observatories.  In 1933, he noticed that the motions of

galaxies in clusters of
galaxies could be
explained only if much
more mass were in the
clusters than was
inferred by the numbers
of stars and glowing gas
clouds in the galaxies.  If
you added up all the
mass that you could see
in these galaxies, this

“ordinary” matter is only about 17% of the mass needed to
keep the galaxies from flying apart from the cluster.  Like
many of  Zwicky’s ideas - such as neutron stars and gravita-
tional lenses - they were too advanced to be accepted until
many years later.

Much later, in 1978, Vera Rubin, at the Carnegie Insti-
tute, found that the rotation of spiral galaxies could be
explained only if there was much more “missing mass” than
observed mass.  Unseen mass but with measurable effects.

Dark energy is even stranger, and a bit closer to MIRA
and involves some of the most famous names in as-
tronomy.  In 1917, Albert Einstein applied his theory of
general relativity to the Universe as a whole.  To make the
equations work with the then-accepted concept of a static
Universe, he had to add a “cosmological constant” to keep
the Universe stable.  What he didn’t know was that Vesto
Slipher, at the Lowell Observatory in Flagstaff, Arizona, had
measured the redshifts of 15 nearby galaxies by 1915, and
most of  them were receding from us.  Several astronomers
understood the significance of these measures, but this
motion of galaxies away from the Earth was made famous
by Edwin Hubble in 1924.  Hubble combined galaxy

velocity measurements from Slipher and Milton Humason1

with his own observations to make a convincing argument
for the now well-known relationship of distant objects and
their recessional velocities - Hubble’s Law.  Einstein then
called his “cosmological constant” his biggest blunder.

Fast forward 90 years and two teams, one led by Adam
Riess and another led by Saul Perlmutter, used an improved
calibration of  the brightness of  Type Ia supernovae2.  These
teams, using a technique pioneered by Stirling Colgate of
New Mexico
Tech, used a
variety of
small and,
later, larger,
telescopes to
automatically
search for the
rare and
ephemeral
Type Ia
supernovae.
The Berkeley
team, led by
Perlmutter,
was originally
started by
Carl
Pennypaker and Rich Muller and involved MIRA’s Bob
Bogardus and Bruce Weaver during the early stages in 1970s.
Over time, Pennypacker, Muller, and the MIRA team
dropped out of the project.  Riess, team member Brian
Schmidt, and Perlmutter won the 2011 Nobel Prize in
Physics for showing that not only was the Universe expand-
ing but it was accelerating!

Fritz Zwicky (1898-1974)

1Most of these characters have very interesting histories
but Milton Humason’s may be the most inspiring. A high
school dropout at age 14, he worked as a mule skinner on
the mountain route to Mt. Wilson Observatory. He later
became a janitor at the Observatory and then volunteered
to become a night assistant. George Ellery Hale recognized
his technical skill and made him a member of the staff. He
was a meticulous observer and even Hubble, who wasn’t
known for spreading credit for discoveries about, included
him in his published work as co-author. Humason’s 113th

and last research paper, co-authored by Fritz Zwicky, was
published in 1964, eight years before his death.

2“Supernovae” are extremely bright stellar explosions.
The term “supernova” was invented by Zwicky and a
colleague, Walter Baade.

A supernova (arrow) explodes in a nearby galaxy.
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Since the discovery of the expansion of the Universe,

astronomers had been working hard to determine if  the
expansion of the Universe was slowing down - to ulti-
mately collapse in on itself -, speeding up - to eventually
become spread so thin that nothing would be visible in the
night sky -, or expanding at a fixed rate.  The problem had
been that there were no objects so bright that they could be
seen at the edges of the Universe and had a known bright-
ness.  It turns out that supernovae not only become brighter
than the billions of stars in their host galaxies for a short
time, but their explosions have a fixed peak brightness.
They are excellent “standard candles.”

What the teams discovered, without a doubt, was that
the Universe was accelerating - expanding at a steadily
increasing rate.  Einstein’s equations did need the cosmologi-
cal constant - his biggest blunder may have been his re-
nouncing the cosmological constant as his biggest blunder.

But if  the Universe’s expansion is accelerating, like a
balloon being blown up, where is that pressure coming
from?  That is what has come to be called dark energy.
Dark pressure probably would have been a better name.
Since matter and energy are sides of  the same coin, related
by the famous E=mc2, we can now see how much of the
matter/energy of  the Universe is the every-day stuff  we are
used to and how much is this “dark stuff.”  Dark Energy
accounts for about 72% of the stuff in the Universe, Dark
Matter 24%, and ordinary stuff less than 4%!

It sort of makes you wonder if we are the real ghosts
of the Universe and the main constituents, living in what we
call the dark stuff, see themselves as the real Universe.  We’re
barely here!

Finally, while the discoveries of  these invisible constitu-
ents of the Universe are definitely surprising; the concept of
invisible features of the Universe that we know about only
because of  their effects is hardly new.  For example, our

This supernova illustrates the subtraction technique used by the
Berkeley group to find supernovae automatically. Their cameras image
an area of  the sky for reference (left). They image the same area again
several days later (center). The first image is automatically subtracted

from the second (right), and any remaining bright spots may be
supernova candidates.

familiar, everyday gravity, that is keeping me from floating
off my seat while I type this Q&A, we know of only
because of its effects on us and the orbits of planets, stars,
and galaxies. Slightly more philosophically, every abstract
form that we believe in comes to us through its effect on
our senses; but that line of thinking takes us a bit far from
the original question and is best saved for another Newslet-
ter.

Thanks again, Brooks, for the great question.

How do you know that the exploding star is a Type Ia supernova? Its
brightness varies in a very recognizable way. There are several types of

supernovae, distinguished either by the different chemical elements in
their spectra or by their characteristic light curves. Types Ia and II are

easily distinguished by their light curves. Supernova 2006gy was
extremely bright and unusual. It is the second intrinsically brightest

supernova ever observed. Supernova 1987A, in the Large Magellanic
Cloud - a satellite galaxy to the Milky Way - was the most recent
supernova in our nearest galaxies since the Kepler supernova in the

Milky Way in 1604.
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The Summer Sky
by Rod Norden

The summer of 2012 is a bit of a letdown after our
great spring events, the annular eclipse of the Sun and the
transit of  Venus.  Summer nights near Monterey Bay can be
very clear until the fog sets in.  If you increase your altitude a
bit, the onset of fog can be eliminated or at least delayed.
Above Carmel Valley and Fremont Peak are good places to
observe until the fog layer reaches your altitude, which it
often does not.

There are two reasons why my favorite summer
constellation is Sagittarius. The first is that it contains an
asterism called the Teapot that is really easy to find above
the southern horizon.  The
second is that Sagittarius
contains several objects that
look good with optics of
almost any aperture, from
binoculars to very large
telescopes, and from low
power and wide fields to high
magnification.

Using my 7x42 or 15x80
binoculars, the star clouds
above the Teapot are spectacu-
lar.  The best is Messier 24,
The Great Sagittarius Star
Cloud, which spans an area
one degree by two degrees.
Up to 1,000 stars are visible
with large binoculars under a
dark sky.  This is the greatest
number of stars visible in so
small an area of  the sky.  The
more aperture you use, the more faint stars you’ll see with
the density of stars remaining the same.

Note that Messier 24 contains a couple of  Barnard’s
dark nebulae (B92 and B93), which are dust clouds that
scatter or block the light coming from stars farther away.
More can be seen across this entire region of star clouds
along the Milky Way as well. If  you have been following this
column for the last few years, you will note that faint Pluto
has been passing through this crowded region of the Milky
Way looking just like one of  the many thousands of  stars.

Again, using binoculars to view the area of  the Teapot
leads to a fuzzy “star” just over the Teapot’s lid and a pair

of fuzzy objects aligned north and south just above the
spout.  Each of these three bright blurs among the stars is
an object of different age.

Messier 22 is the fuzzy “star” above and to the east of
the top of  the Teapot.  It is a giant globular star cluster,
which, if  located farther north in the sky, would far outshine
Messier 13, our most celebrated summer globular.  In a
telescope of 4- to 8-inch aperture at moderate to high
magnification, M22 appears to have diamond dust
sprinkled over a grayish sphere.  It is one of the nearest of
the very old globular star clusters surrounding the center of

our galaxy with an estimated
age of  12 billion years.  M22 is
one of the finest globulars in
the sky and the more aperture,
the more resolved it becomes.
It appeared to be totally
resolved when I saw it in the
McDonald 82-inch and the
Kitt Peak 90-inch telescopes.

Messier 8 is located just
above the spout of  the Teapot
one degree below M20.  Also
known as the Lagoon Nebula,
it is a cloud of gas with a
highly visible cluster of about
25 stars which have recently
formed from the gas at an
estimated age of only a few
million years.  In a small
telescope, the nebula appears
to have a dark lane and a star

cluster in a region about twice the diameter of the moon.
As you use more aperture at low power, and optionally, an
additional nebula filter, the Lagoon reveals incredible detail
of undulating brightness and small dark nebulae, called Bok
globules, that may contain new planetary systems in various
stages of  formation.  I spent several hours one night
studying the Lagoon in my 18-inch reflector, and many
more hours with 36-inch telescopes.  The details are amaz-
ing.

The Trifid Nebula, Messier 20, is found about one
degree north the Lagoon Nebula.  Using a small telescope,
it appears to be broken into three parts by dark nebulae in
front of the gas cloud.  M20 is an excellent example of

How to find Pluto in the Sagittarius Star Cloud?  Do as my friend
Ray Gralak did in 2010: wait until it passes in front of  Barnard

B92.  Pluto is indicated by the tick marks in the dark nebula at the
center of the image.  Copyright Ray Gralak. Used by permission.
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both an emission and a reflection nebula.  The red emission
nebula contains a cluster of hot blue young stars near its
center.  It glows red because the ultraviolet light of  the stars
ionizes the hydrogen gas, which then emits the characteristic
red hydrogen-alpha light.  Those of you who looked at the
Transit of  Venus through my solar telescope (which trans-
mits only hydrogen-alpha light) should remember the
striking red color.  Farther out, when the radiation from
these hot young stars becomes too weak to ionize hydro-
gen, the gas and dust instead glow by reflecting the original
bluish light from the hot new stars.  There is great complex-
ity visible in the nebulosity which becomes increasingly
visible as you view with more aperture.

You will find the area in and around the Teapot to be
worth many nights of careful study as it will reveal many
clusters and nebulae that allow us to imagine how crowded
the galactic center must be.  In fact, the center of the Milky
Way is just to the northwest of  the end of  the spout.

Planets

The Sun is at aphelion on 4 July at 7pm PDT and it
reaches the Autumnal Equinox on 22 September at 7:49am
PDT (14:49 UTC on the 22nd).

Mercury moves closer to the Sun in the evening sky in
the first half  of  July.  Inferior conjunction occurs on 28 July
and the planet reaches greatest western elongation on 16
August for a good morning view.  It reaches superior
conjunction (on the far side of the Sun) on 10 September
and remains too close to the Sun all month.

Venus is drifting slowly away from the Sun in the
morning sky after its wonderful and rare transit that many
of  us observed quite well from MIRA on 5 June. Venus
reaches greatest western elongation on 15 August and is
beautiful in the morning sky before sunrise.

Mars is low in the southern evening sky in Leo
throughout the period.  Mars passes between Saturn and
Spica in mid-August and all three first-magnitude objects are
found with a 4.5 degree circle.  Note that Mars is moving
across the sky much faster than Saturn since it is so much
closer to the Earth.

Jupiter begins the period low in the eastern morning
sky in Taurus, and it passes the Hyades in August.

Saturn remains in Virgo through the period, but sinks
lower in the western evening sky getting closer to the Sun.
It will become too close to the Sun for observing by the
end of  the period so enjoy it in July.

Uranus rises near midnight in Pisces in July, but rises
earlier each night until it reaches opposition on 29 Septem-
ber only 2.6 light hours from the earth.  It is close to a fairly

bright star (44 Psc at magnitude 5.8) during the period and
passes very close to it on 23 September.

Neptune is in Aquarius near the border of Capricorn
and reaches opposition on 24 August only 4.0 light hours
from the Earth.  It is not far from a fairly bright star (38
Aqr at magnitude 5.4) during the period

Pluto is just past opposition and still in a very crowded
portion of  the Milky Way near M25 in Sagittarius.  I’m
going to wait a few years until it reaches a less crowded area
of  the sky.

Meteor Showers

The dependable Perseid meteor shower reaches
maximum on 11-12 August.  The zenithal hourly rate can be
60 to 100 under perfect conditions.  The Moon is a waning
crescent 3 days after last quarter at Perseid maximum. It
rises in the early morning hours and will interfere somewhat
with observing the fainter meteors.  The Perseid radiant is
observable from about 10:30 PM local time onwards, and
it gains altitude throughout the night, so chances of seeing
numbers of meteors are good even with the Moon this
year. MIRA will hold a Friends event on Chews Ridge to
view this shower.

Comets

Comet 96P/Macholz1 passes perihelion on 14 July at
2nd magnitude too close to the Sun to be seen.  It will very
rapidly fade (to 10th magnitude by 1 August) and move
west from Cancer, over the top of  Leo, between Coma
Berenices and Virgo, and on to Libra where it slows down
and continues fading as it recedes from the Earth and Sun.
A finder chart with current magnitude can be found on
Heavens-Above.com, which is an excellent site for finder
charts for many orbiting satellites.

Comet C/2009 P1 (Garradd) should continue to fade
from 11th to 13th magnitude or below as it moves between
Cancer and Leo.  It has been a wonderful comet to watch,
even though I wish it were much brighter.  This is the last
notification you’ll get about this comet as it has faded
beyond the reach of  most amateur telescopes.

Please be aware that overall comet magnitudes are
averaged over the area of the coma and nucleus of the
comet, so comets appear as a fainter smudge on the sky
than their magnitude indicates.  Use as much aperture as
possible on these fuzzy objects.

Eclipses

Throughout the quarter there are no eclipses visible
from central California.
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Dr. Arthur Babcock, Astronomer

Elizabeth Cameron, OOS Caretaker
Dr. Craig Chester, Astronomer
Dr. Martin Cohen, Astronomer

Dr. Donna Dulo, Docent
Dr. James Eagle, Docent
Brian Jacobson, Docent

Gary Love, Physicist
Jim Neeland, Volunteer Systems Administrator
Dr. Whitney Shane, Astronomer and Charles

Hitchcock Adams Fellow
Joanna Sorci, Librarian

Dr. Russell Walker, AstronomerAnother View of  the Transit of  Venus

Friend of  MIRA Prof. Gene Barnes brought us photo of  the
transit taken in Monterey with his Celestron telescope.


