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By Jeff Hutton
January’s Four Principal Phases of the Moon

anuary 3 Full Moon

anuary 10 | Last Quarter

anuary 18 | New Moon

January 26 | First Quarter

What Are the Constellations?

Is there really a giant soup ladle forever swinging around the northern sky? Do we look
forward to a mighty hunter rising in the east on December evenings, destined to slay a
ferocious lion that in turn appears in the east when spring arrives? Unless you're a
follower of astrology, the answer is “no”. We have strung unrelated bright stars together
to form pictures of heroes, monsters and even kitchen implements because the clear
night sky seems so overwhelming that it is comforting (even to me) to be able to pick out
familiar patterns that appear overhead. If you’'ve been lucky enough to experience the
night sky, free from light pollution and obstructions you must have been struck that the
whole sky looks like an inverted bowl. The stars, Moon and planets seem to be stuck up
there (and ‘over there’ if you look toward the horizon).

There are two human-made contraptions that some folks get conflated. The first is an
observatory which is often a metal dome with an astronomical telescope inside. This



dome has some sort of shutters that open to allow the telescope to view objects in the
sky. The other contraption is called a planetarium. A planetarium also uses a dome but
this one is set above a small auditorium with comfortable seating. Visitors to the
planetarium are treated to a simulation of the night sky with stars projected from some
sort of mechanical or computerised device. Berea College has a fine example of a
computerized planetarium.
Under a clear night sky, the stars are real and the celestial dome is an
lllusion. In a planetarium, the stars are an illusion and the dome is real.

Take a look at the drawing above. The dome may represent that of a planetarium or the
night sky. | drew in the Earth at the center of the dome and set her even with the horizon,
shown in white. From the Earth, you would look right (to the west in summer) to see the
constellation of Leo, the lion. As the ancient myth goes, Orion the Hunter slayed the
ferocious Leo as one of his assignments to prove his awesomeness.
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This is how the constellation Leo would appear on a modern star chart. The purple
border shows the accepted ‘borders’ that mark off Leo’s official neighborhood.



Who says? The same people who demoted Pluto from being a planet (don’t blame me).
| have color-coded some of the stars of the constellation for future reference.

How Leo appears to us on Earth

The Sun

Now imagine that you were on a space ship and looking back on both Earth and the star

map at right that shows the area around Leo, pasted to the inside of the dome. Because
the stars are so far away that we never get a sense of the fact that the Cosmos is three
or more) dimensional and that the stars aren’t just stuck on the inside of a dome.
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Some Stars of Leo in 3-Dimensional Space




In the illustration above, | try to show that the constellation isn’t only a bunch of stars that
faintly resemble a reclining lion on the celestial dome, but the stars, some of which | color
coded for easy identification, really are very far from one another. They are separated
from each other by, in some cases hundreds of light years! Closest to us is the star
Denebola, representing the hind quarters of Leo, at around 39 light years. One light year
is about 6 trillion miles! The star Regulus, brightest of Leo, is about 85 light years from
us. Most of the stars in Leo are too far away to fit onto my drawing. So if an astrologer
tells you that your ‘sign’ is Leo, you might want to ask, “What exactly does that mean?”
Do these particular and unrelated stars, so deep in space, have something to say about
the trajectory of your life?

Now let's consider the Big Dipper which isn’t an official constellation, but part of a much
larger constellation known as Ursa Major, the Great Bear. Who says? Back to the Pluto
thing. The International Astronomical Union (IAU), who says so. These folks have
mostly ‘standardized’ constellations from the western Greek and Roman traditions.
There are many cultures and cultural traditions on planet Earth and many of their
constellations use the same stars we see as the familiar patterns declared as official’ by
the IAU.

Little Dipper

- Big Dipper

Image of the Two Dippers on an August Evening

About 10 years ago, | used a drafting program to create a 3-dimensional map of the
seven principal stars of the Big Dipper. The distance to each of these stars is more
uniform than those stars that make up Leo. That made creating a physical model easier.



Below is pictured the physical model | created of the stars of the Big Dipper, showing
their distances relative to the Earth. Here it is, pictured below.
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So from some plywood, a battery, some wiring and little light bulbs | constructed what you
see above. Atrightis where | set up a camera to take pictures of my contraption as |
rotated it, changing the figure made by the little lights.

In the illustration below, you see a picture of my model, taken from above, then a drawing
of the camera and, at lower left, the normal view of the Big Dipper that the camera sees.

Camera

View from Above

What the Camera Sees



Now, | rotate the model a little to the left. Notice that the familiar shape of the Big Dipper

completely disappears!

Camera

What the Camera Sees
Rotate the model to the‘right and yet another “constellation” appears!
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Camera

View from Above
Turned Right

What the Camera Sees
Now, turn the model all the way.around and you get a “reverse Big Dipper”.
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Turned All the Way Around

What the Camera Sees



Attractions in January

BIG DIPPER
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There are 180 degrees from, say, from the eastern horizon to the western horizon, and 90 degrees from any horizon to the straight-up
point that is called the zenith. When you hold you hand all the way out, then hold three fingers out, like the scout's salute shown in
panel 2 \your fingers trace out an angular distance of 5 degrees. That's about the width of the bowl of the Big Dipper. When |

mention the angular distance between two celestial objects | will state that they are separated by a certain number of degrees. The
magazine, Sky and Telescope, is the source of most of the following information.

January 3 Nothing really to see here but today is the day that Earth is closest to the
sun on her elliptical orbit. That ‘event’ is called perihelion.

Earth’s orbit around the Sun

March equinox
March 20 or 21

June solstice
June 21 or 22

perihelion
January 3

\
147,300,000 km ‘ _—

aphelion
July 4

December solstice
December 21 or 22

September equinox
September 22 or 23

© 2015 Encyclopzedia Britannica, Inc.

January 3 This evening look to the northeast to see the very pretty sight of the full
Moon rising flanked by the star Pollux, in Gemini, just over 3 degrees to the left and the
planet Jupiter about the same distance to the right.
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January 3-4 Tonight is the night for the annual Quadrantid Meteor Shower. [I've said in
previous issues of Skies over the Pinnacles that meteor showers are named for the
constellation from which they seem to originate. Not this one. The constellation called
“The Quadrant”, representing a drawing tool was eliminated by (you guessed it) the IAU.
The Moon will make nighttime skies too bright to see many meteors this time. Still, use
the finder chart below and head out around 2:30AM if you want to fetch a few “shooting
stars”.
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Meteors appear to radiate
from this area of the sky.

Looking northeast after midnight on Jan. 4

January 6 Tonight the Moon pays a visit to our friend, Leo, sliding about 6 degrees
past the bright star, Regulus.

January 9-10 The bright planet Jupiter reaches opposition to Earth. That means it will
be the closest to us as it will get all year. Opposition means that on this night, you can
draw a straight line from the Sun, through the Earth and directly on to Jupiter.
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Where to find Jupiter in the sky at around 7PM




January 22 Find the waxing (increasing) crescent Moon just 6 degrees to the lower right
of the planet Saturn.
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January 27 Tonight, the Moon pays another monthly visit to the Pleiades.

January 30 Look again at the constellation Gemini to find that the Moon has managed
another January triad, again with Pollux and Jupiter.




