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The year's first month ends with perhaps the best
skywatching show of the year, as the Moon passes

through Earth's shadow, creating a total lunar eclipse.
The nights leading up to the eclipse provide plenty of
beautiful sights, though. Mars and Jupiter are climb-
ing higher into the morning sky, and snuggle close
together for several days. Orion climbs high across
the south during the evening hours, with its belt point-
ing toward Sirius, the brightest star in the night sky.

1 Mercury stands farthest from the Sun for its current morning appear-
ance. Although it is bright, it is quite low in the east-southeast at first light,
so you need a clear horizon to spot it.

2 Earth is at perihelion tonight, its closest approach to the Sun for the
year, at about 91.3 million miles.

4 The Moon will pass just a whisker from Regulus, the brightest star of
Leo, late tonight. As seen from Alaska and northern Canada, the Moon will
pass directly in front of Regulus, blocking it from view.

6 Jupiter and Mars stand side by side at first light, in the southeast. Ju-
piter is the brighter of the two, with Mars quite close to the right of Jupiter.

9 Venus passes behind the Sun today, so it is lost from view in the Sun's
glare. It will return to view next month.

11 The Moon and the planets Jupiter and Mars form a tight, beautiful
triangle at first light. Jupiter is the brighter of the two planets.

26 The Moon tonight takes aim at Aldebaran, the eye of the bull. Aldeba-
ran will stand to the lower left of the Moon at nightfall, but the two will be
much closer together as they set in the wee hours of tomorrow morning.

FEATURED EVENT

31 The Moon is full before dawn today. As the second full Moon of the
calendar month, it's a Blue Moon. There's also a total lunar eclipse.

I
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Colorful Moon
The full Moon will experience a whole spectrum of

colors on January 31. As the second full Moon of
the calendar month, it's known as a Blue Moon. It won't
actually look blue, though. Instead, as seen from most
of the United States it will turn dark orange or red as it
undergoes a total eclipse, passing through Earth's dark
shadow.

The meaning of "blue moon" has undergone several
transformations over the years. It has referred to the
13th full Moon in a calendar year or the fourth full
Moon in a three-month period. Because these events are
relatively rare, the phrase also refers to something that
happens rarely "once in a blue moon." (On even rarer
occasions, ash from volcanoes or forest fires can make
the Moon look blue.)

In recent decades, though, the term has come to mean
the second full Moon in a calendar month, which occurs,
on average, about every 2.7 years.

Lunar eclipses are more common, but still rare. There
are several lunar eclipses per year, although not all of
them are total, and any eclipse is visi-
ble from only a portion of Earth's
surface.

This month's eclipse
gets under way in the
wee hours of the
morning as seen
from the United
States. In fact,
from the eastern
half of the coun-

try, the eclipse will
be under way as
the Moon sets. The
western half will see
the entire total eclipse, ag g
as the Moon both enters .
and exits the dark inner por-
tion of Earth's shadow.

As the shadow creeps across the lunar
disk, the portion of the disk that's still illuminated will
turn gold or orange. And when the Moon is fully im-
mersed, it will be colored dark orange or red by sunlight
filtering through Earth's atmosphere. The color often is
more pronounced in photographs than it is to the eye
alone.

The Moon will be just past its closest approach to
Earth during the eclipse, so it will appear slightly larger
than average, making this event a Super Blue Lunar
Eclipse.
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Nothing But Blue Skies
January brings strong cold fronts

to most of the United States.

These blankets of dry air push

away the clouds, providing some

amazingly clear, crisp blue skies.

That color is produced by the in-

teraction of sunlight with Earth's

atmosphere.
Sunlight includes all the colors of

the rainbow. When you blend them

together you get white, so unfil-

tered sunlight looks white.
As the Sun's light enters Earth's

atmosphere, though, it's subjected

to a number of effects. Most of

the time, the most significant of

these effects is Rayleigh scattering,
named for a British scientist who

studied the effect in the late 19th

century.
Blue light waves are shorter than

red light waves. That makes them

the right size to bounce off mol-

ecules of nitrogen and oxygen in

the atmosphere, so they're scat-

tered in random directions. Since

the blue light waves are scattered
across the entire sky, the sky looks

blue, while the longer, redder wave-
lengths shine straight through.

Atmospheric molecules actually

scatter a lot of violet light as well.

Our eyes are more sensitive to blue
wavelengths, though, so we see the

sky as distinctly blue a frosty

color that's perfect for clear winter

days.

Isn't the Sun Yellow?

T he Sun is classified as a yellow star be-
cause its energy output peaks at yellow

wavelengths. From close range, however,
the Sun is so intensely bright that we see
its light as an even mixture of all the colors
of the visible spectrum, so it looks white. If
we could see the Sun from a distance of a
few light-years, though, where it would ap-
pear as only a point of light, it would have
a yellow hue.

January 8
Frank Watson Dyson, a British Astronomer Royal, was born 150 years
ago. He was a leading eclipse researcher, and he organized a series of
broadcast time signals that were adopted by the British Broadcasting
Corporation.

January 9
The final mission in NASA's series of lunar landers, Surveyor 7, alit near
the rim of the crater Tycho 50 years ago. It operated until February 21,
1968, transmitting more than 20,000 pictures of the lunar surface.
Surveyor 7 also analyzed the chemistry of the regolith (the powdery lunar
dirt), and it detected a glow above the horizon after nightfall that might
have been caused by sunlight reflecting off dust grains suspended above
the surface by an electric charge.

A mosaic of images shows the rough terrain near the
rim of Tycho crater, Surveyor 7's landing site.

January 30
A cosmic hailstorm fell near the town
of Pultusk, Poland, 150 years
ago. Thousands of witnesses saw
a large fireball and heard several
explosions before thousands of
meteorites fell across the region.
Scientists estimate the total number
of meteorites at almost 70,000, with
the largest weighing about 20 pounds. One of the

Pultusk meteorites
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Three bright planets congregate in the southeastern
quadrant of the sIky at dawn this month. Jupiter is

the brightest and highest of the three, shining bril-
liantly from near the center of Libra, high in the south
at first light. At the same time, Saturn is low in the
southeast, just above the teapot formed by the bright-
est stars of Sagittarius. Mars slides between them. It
begins the month closer to Jupiter (and close to its
"rival," Antares), but ends the month closer to Saturn.

1 Regulus, the brightest star of Leo, crouches to the upper left of the
Moon at down.

5 Spica is the bright stor standing below the Moon at first light.

7 The brilliant planet Jupiter is to the lower left of the Moon at first light.
Jupiter is the brightest object in the night sky after the Moon and Venus.

8 Jupiter stands to the right of the Moon at first light. The fainter planet
Mars is a bit farther to the lower left of the Moon, with the star Antares,
the heart of the scorpion, below Mars.

FEATURED EVENT

9 Mars stands close to the right of the Moon at dawn, with Antares lining
up below Mars.

11 Saturn is quite close below or to the lower right of the Moon at first
light. The ringed planet looks like a bright star.

17 The planet Mercury is in superior conjunction, passing behind the Sun
as seen from Earth.

23 Aldebaran, the
as darkness falls.

I,

I I
eye of the bull, is the bright star close to the Moon

28 From most of the United States, the Moon
will pass a fraction of a degree from Regulus to-
night. The Moon will occult the star for skywatchers
in much of Alaska, blocking it from view.

Passing Rivalry
Mars and Antares, two legendary "rivals," stick

together in the dawn sky this month. Both shine

bright orange, making them easy to find. They will be

closest to each other on February 11 and 12, after the

Moon swings past them on the 9th.

The ancient rivalry between the two comes from their

resemblance. Mars reminded ancient skywatchers of the
color of blood, so they named the planet for the god of

war: Mars in Rome and Ares in Greece. Since the heart

of the scorpion looked so much like Mars, it was called
Ant-Ares, which means "rival of Ares" or, in the Roman
version, rival of Mars.

Mars is colored by iron-rich dust that covers much

of its surface. The dust is generally orange or yellow-
orange. Combined with darker areas of exposed rock,
that gives the planet an overall reddish orange appear-

ance, especially when Mars is at its brightest, as it will be
in July. That's why Mars is also known as the Red Planet.

Antares looks orange because of its temperature.
Like all stars, it's a glowing ball of gas. The color of that

gas depends on its temperature. Cool stars shine red or

orange, while hot stars are blue or white. Antares is at
the cool end of that range, with a surface temperature
thousands of degrees lower than the Sun's, making it
shine bright orange.

As Mars travels against the starry background, it

passes by Antares once every couple of years. This
month, it will pass within about five degrees of Antares,
which is about half the width of a finger held at arm's
length. They will be in the south at first light during that
close approach, with Antares to the lower right of Mars.
As a bonus, the brilliant planet Jupiter will stand to their
upper right, with another giant planet, Saturn, farther
to the lower left of the colorful celestial rivals.
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Over the Rainbow

In Norse mythology, Earth was
connected to Asgard, the realm

of the gods, by a rainbow. Only the

gods and mortals killed in battle

could ascend the colorful bridge.

And in the folklore of Ireland, the

end of a rainbow always pointed

to a leprechaun's pot of gold. The

treasure was safe, though, because

no one could reach the rainbow's

end.
The physics of rainbows is less

romantic, but in some ways more

intriguing. That's because a rain-

bow isn't a physical object that you

can reach out and touch. Instead,

it's an optical effect caused by sun-

light passing through water drop-

lets. That means a rainbow is dif-

ferent for everyone who sees it. And

no matter how hard you try, you

can never reach its end to hunt for

that pot of gold.

A rainbow is born when sun-

light shines into a spray of water,
whether it's falling rain, mist from

a crashing waterfall, or some other

source. As sunlight enters a water

droplet, it slows down, because

water is denser than air. Differ-

ent wavelengths of light move at

slightly different speeds, causing

the beam of light to split into an

array of colors. This band of colors

then reflects off the back of the

water droplet and out through the

side from which it entered. Both the

reflection and the passage back into

the air spread the beam even more,

forming wider bands of color.

The emerging rainbow consists

of millions of individual colors, but

human eyes and brains merge them

into several major bands. Large

water droplets create more intense

displays than small ones, so depart-

ing thunderstorms usually make

the best rainbows.

Sometimes we see two rainbows.

The second rainbow is caused by a

second reflection within the rain-

drops, which sends the light out at

a higher angle than the primary re-

flection. It also reverses the colors,

so while a primary rainbow has red

on top and violet on the bottom, a

secondary rainbow has violet on

top and red on the bottom.

February 2 CALENDAR EVENT

Legend says that if a groundhog sees its shadow when it pokes its head
out of its burrow on February 2, winter will lost another six weeks; if
not, expect an early spring. In ancient Britain, February 2 was known
as Candlemas, and it represented the end of winter and the beginning
of spring. It was one of the year's four cross-quarter days, which occur
between a solstice and an equinox. These dates were celebrated with
feasts and religious ceremonies.

February 5
The Great Comet of 1843 was discovered 175 years ago. The comet,
which caused a sensation, passed closest to Earth on March 6, and
developed the longest tail recorded until the 1990s. It became so bright
that it was visible in daylight.

February 15

A small asteroid exploded high above Chelyabinsk, Russia, in 2013. The
shock wave from the blast shattered windows and caused other damage,
injuring more than 1,000 people. Astronomers later determined that the
asteroid was about 65 feet in diameter and weighed more than 13,000
tons when it hit the upper atmosphere. It streaked across the sky as a
brilliant fireball before it exploded. It was the largest known asteroid to hit
Earth in more than a century.

February 16 CALENDAR EVENT

Today is the Chinese new year. The Chinese calendar is based on the mo-
tions of the Moon, not the Sun as is the case with the western calendar.
The year typically begins at the second new Moon after December's
winter solstice.

STARDATE 7



A pair of planets pushes up into the western skyshortly after sunset this month. Venus, the brilliant
Evening Star, is beginning a long run in the evening
sky. Mercury reaches its farthest point from the Sun in
our sky this month, and will be dropping back toward
the Sun by the end of the month. It is a difficult planet
to watch, so its proximity to Venus will help it stand out.

1 Regulus poses to the upper right of the Moon in early evening.

5 The planets Venus and Mercury hunker low in the west at nightfall.
Venus is the Evening Star, with fainter Mercury close to the upper right of
Venus.

7 Jupiter, the brightest pinpoint of light in the night sky other than Venus,
stands close to the lower right of the Moon at first light.

9 Mars stands to the lower left of the Moon at first light.

10 Mars is to the right of the Moon this morning, with the planet Saturn
about the same distance to the lower left of the Moon.

11 Saturn is to the right or upper right of the Moon at dawn.

11 Daylight Saving Time begins at 2 a.m. local time.

FEATURED EVENT

18 The Moon, the planet Venus, and the planet Mercury line up, in that
order, quite low in the west just after sunset. Mercury is standing at almost
its greatest distance from the Sun for its current evening appearance.

20 The vernal equinox occurs at 11:15 a.m.
CDT as the Sun crosses the celestial equator
from south to north. The equinox ushers in
spring in the northern hemisphere and fall in
the southern hemisphere. Day and night are of
roughly equal length on the equinox, hence the
name: equinox means equal nights.

22 Aldebaran, the brightest star of Taurus, stands close below the Moon
at sunset.

I

4 A Shy Planet Shows Off
Mercury is shy. The solar system's smallest planet

seldom peeks into view for more than a few days
at a time, either just before sunrise or just after sunset.
But it's putting in one of its best appearances of the year
this month. It's in the west as the color of twilight begins
to drain from the evening sky. It looks like a fairly bright
star. Its visibility is enhanced by its proximity to much
brighter Venus, the Evening Star. Mercury is to the right
or upper right of Venus in the middle of the month,
when Mercury stands farthest from the Sun for its cur-
rent evening apparition.

Mercury appears infrequently not because of its size,
but because it is the closest planet to the Sun, at an aver-
age distance of about 36 million miles (58 million km).
Because Earth is farther out, Mercury never moves far
from the Sun as seen from our planet.

Mercury becomes visible only near its widest angular
separation from the Sun, known as greatest elongation.
That happens several times per year as the little planet
swings back and forth between evening and morning
skies. The angle at which the planet rises and sets plays
an important role in its visibility as well, so it stages bet-
ter appearances at some times of year than at others.

Like the Moon, Mercury shows a cycle of phases as
it loops around the Sun, from crescent (when near the
point at which it passes between Earth and the Sun) to
gibbous (near its passage behind the Sun). It is closer to
Earth when it's a crescent, though, which partially com-
pensates for its less-illuminated appearance.

This time around, Mercury will shine brightest at the
beginning of March, and will fade substantially by the
time it disappears in the Sun's glare later in the month.
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Dogging the Sun

A pair of tiny rainbow-like
splashes of color sometimes

flanks the rising or setting Sun

like dogs attending their master.

Perhaps that's why these small dis-

plays are known as sun dogs. (Then

again, perhaps it's not; dictionaries

say the origin of the name is un-

certain.)
Regardless of the name, though,

sun dogs faithfully maintain the

same respectful distance from the

Sun: roughly 22 degrees. They

sometimes are accompanied by

ed by flat, six-sided ice crystals in

thin clouds that appear between

the Sun and the viewer. The crys-

tals act as tiny prisms, bending the

sunlight. Different colors are bent

at different angles, so red appears

on the inside of the sun dog or halo

and blue on the outside, farthest

from the Sun.
The ice crystals that form a halo

are oriented in random directions,

so a halo generally is faint and

often looks white, with little or no
color. Halos are
seen around the
Moon as well, also
with a varying in-
tensity of color.

The crystals that
form a sun dog, on

the other hand, are
fluttering down
through the clouds
like leaves fall-
ing from a tree, so
most of them align
parallel to the ho-
rizon. That pro-
vides more prisms
to bend and split
the light, produc-
ing brighter and
more saturated dis-
plays. Larger crys-
tals wobble more
as they descend,
which spreads
their light across

a wider area, producing a larger

fainter halos that completely en- splotch of color.

circle the Sun. Because the clouds that produce

Both sun dogs (also known as solar and lunar halos often preceed

parhelia, which means "with the cold fronts, they long have been re-

Sun") and solar halos are creat- garded as portents of bad weather.

March 14
Today is Pi Day. It honors the mathematical constant that expresses the
ratio between the circumference and diameter of a circle. It's a critical
constant in astronomy, used in calculating orbits, the volumes of stars,
and many other parameters.

March 24
German astronomer Walter Baade was born
125 years ago. He emigrated to the United
States before World War I. Although he
continued to support Germany, he stayed
in the U.S. throughout the war, working
at Mount Wilson Observatory near Los An-
geles. With most of the other astronomers
gone and L.A. blacked out, Baade made
important discoveries about the size of the
universe and the nature of stars.

March 31
Daylight Saving Time first went into effect

Walter Baade, 1955

in the United States on this
date in 1918. It was designed to save fuel for the war effort. The idea
was that bedtime would come not long after sunset, so people would use
less energy during the evening hours, leaving more fuel for the military.

Meteor Showers

Shower Peak Moon

Quadrantids Night of January 3

Lyrids Night of April 21/22

Eta Aquarids Night of May 6

Perseids

Orionids

Leonids

Geminids

Night of August 12

Night of October 21

Night of November 17

Night of December 13

Just past full

Sets around 2 a.m.

Rises around 2 a.m.

Just past new

Almost full

Sets around 2 n.m.

Sets in late evening

" Actual times may vary.
" For most showers, the best view comes after local midnight.
* The glare of a bright Moon makes it harder to see the meteors.
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The constellations of spring begin to dominate theevening sky this month. Leo, the celestial lion,
stands in good view at nightfall and leaps high across
the south later on. Virgo follows the lion across the sky,
with their brightest stars, Regulus and Spica, respec-
tively, separated by more than 50 degrees - more
than five times the width of your fist held at arm's
length.

1 Mercury is at inferior conjunction, crossing between Earth and the Sun.

2 The planets Mars and Saturn pass a bit more than one degree from
each other in the morning sky. Saturn is above Mars at first light, with both
planets standing above the teapot of Sagittarius.

3 The bright planet Jupiter rises below the Moon as they climb into good
view after midnight, and is closer to the lower left of the Moon at first light.

7 The Moon teams up with Mars and Saturn at first light. Saturn is close
below the Moon, with Mars to the lower left.

8 Mars and Saturn are now to the upper right of the Moon at dawn.

14 Mercury is stationary, so it moves neither eastward nor westward
across the sky.

FEATURED EVENT

17 Saturn is stationary.

18 Aldebaran, the brightest star of Taurus, is to the upper left of the
Moon at nightfall.

23-24 Regulus, the bright heart of Leo, stands to the lower left of the
Moon as night falls on the 23rd, and closer to the right of the Moon the
following evening.

27-28 Spica, in Virgo, stands below the Moon as darkness falls on the
27th, and closer to the right of the Moon on the 28th.

29-30 Jupiter rises below the Moon on the evening of the 29th, and
closer to the upper right of the Moon on the 30th.

I

I

Changing Directions
SDlanet" comes from a Greek word that means wan-

derer. The title was bestowed on several lights that
appeared to move past the other pinpoints in the night
sky, known as the fixed stars. Over time, each of the five
easily visible planets completes a full circle through the

sky, crossing all the constellations of the zodiac.

Occasionally, though, a planet stops wandering for
a bit and stands still against the starry background. In
astronomical (and astrological) parlance, the planet is
stationary. The planets Mercury and Saturn both reach
such a standstill this month. For a while, each will move
in sync with the surrounding stars, like members of a
band marching in a parade.

The temporary synchrony is the result of our changing
viewing angle, which shifts as a result of the relative mo-
tions of Earth and the other planet.

Saturn, for example, spends most of the year moving
from west to east across the background of stars. But
Earth follows a smaller orbit around the Sun, like a race
car on the inside lane, so once every 13 months our plan-
et passes Saturn and pulls ahead of it. As it does so, the
viewing angle changes quickly, causing Saturn's position
against the stars to shift as well. When the angle is just
right, Saturn appears to stop moving at all. After a few
days it reverses its normal eastward motion and begins to
slip toward the west, known as retrograde motion.

The effect is E A S TAS

like overtaking

another vehicle WEST

on the highway. A planet sometimes reverses course,
When you're forming a loop against the back-
well behind the ground. It is stationary at the begin-
other car, it ap- ning and end of the loop, represented
pears to move by the black dots in this diagram.
forward against the background of trees, buildings, and
other objects. As you get close and then pass it, though, it
briefly stands still against that background, then appears
to move backward for a while before it resumes its normal
forward progress.

For Saturn, that backward trek will become noticeable
by the end of April, as the planet moves westward above
the teapot formed by the brightest stars of Sagittarius.
The westward motion will continue until Saturn becomes
stationary again, in September. Then the planet will turn
back toward the east, forming a small loop on the sky as
it resumes its normal course until next April.

And despite what astrology tells us, there is no cosmic
significance to Saturn or any other planet standing still
against the stars. It's simply part of the eternal cycle of
the planets as they "wander" across the night sky.
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Skies Worth Screaming About
I rakatoa was the volcanic ex-

plosion seen 'round the world.

Ash and dust from the tremendous

blast spread across the globe, creat-

ing fiery sunsets in the Americas

and western Europe in late 1883

and early 1884. Norwegian art-

ist Edvard Munch wrote, "the sky

became blood red," with "clouds

like blood and tongues of fire." "I

felt a great, unending scream pierc-

ing through nature," he said. That

vivid sunset may have been one of

the inspirations for Munch's most

famous work, The Scream.

Sunrises

and sunsets

have inspired

many other

artists, poets,
philosophers,

and just

about anyone

else who has

bathed in the

glory of na-

ture's most

all-encom-
passing light

shows.
These twi-

light displays The Scream, Edvar
are made pos-

sible by the same interaction of

sunlight and Earth's atmosphere

that produces blue skies during the

day. Blue wavelengths of light in

the Sun's spectrum are scattered by

molecules of oxygen and nitrogen

in the atmosphere. During the day,

when the Sun shines through a

thinner layer of air, the scattered

blue light dominates the view.

When the Sun is low above the

horizon, though, it shines through

a much thicker layer of air. The blue

wavelengths are scattered so thor-

oughly that almost no blue light is

left to reach your eyes. The longer,

redder wavelengths of light don't

interact with the air molecules, so

they shine straight through.

As The Scream demonstrates,

though, not all sunrises and sun-

sets are alike. Particles of dust, air

pollution, and volcanic ash can

have a dramatic effect on the color

palette and intensity. Dust and

pollution tend

d Munch, 1893

example, muc

to block the redder
wavelengths,
making sun-
rise and sunset
look subdued
or murky. They
also turn the
Sun itself red-
der.

o ash and gases,
on the other

z hand, inten-
sify the colors.
After Mount

erupted in the
Philippines
in 1991, for

h of the world saw

vivid twilight displays for weeks.

The volcano created a thin layer

of dust and other materials at high

altitudes. When the rising or set-

ting Sun reached the right angle,

it illuminated this layer, seemingly

setting the sky ablaze.

So while most sunrises and sun-

sets are inspirational, a few are a

real scream.

April 12
Today is International Human Spaceflight Day,
which was declared by the United Nations to
commemorate the flight of Yuri Gagarin, who
became the first person to fly in space on this
date in 1961. One celebration of the date is
Yuri's Night, the "World Space Party," with events held at
museums, planetaria, and bars. yurisnight.net

Viewing the Planets*
Venus
The brilliant morning or evening star starts 2018 lost from sight as it
passes behind the Sun. It returns to view in February as the Evening Star.
It will remain in view in the evening until late October, when it will pass
between Earth and Sun. It will return to view as the Morning Star a few
days later, and will remain in the morning sky through the end of the year.

Jupiter
The largest planet in the solar system, and usually the brightest object in
the night sky after the Moon and Venus, shines at its best in early May,
when it is brightest and is in the sky all night.

Mars
The Red Planet shines brightest this year in July, when it will rank as the
third-brightest object in the night sky, briefly surpassing Jupiter.

Mercury
The Sun's closest planet is visible for a few days at a time just before
sunrise or just after sunset. Mercury is at its best this year in the dawn
sky in early January and late August, and in the evening sky in the middle
of March.

Saturn
The ringed planet shines brightest this year in late June and early July, as
it moves through Sagittarius.

Uranus
The seventh planet is at its brightest in late October, when it barely reaches
naked-eye visibility. Most skywatchers will need binoculars or a telescope
to spot it, however.

* Ranked in order of maximum brightness when not too near the Sun for viewing
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Q f the five planets easily visible to the unaidedeye, only Mercury is missing from view this
month. The other four are in good view, with one
of them, Jupiter, putting in its best showing of the
year. Venus climbs higher as the Evening Star, while
Mars and Saturn remain in the early morning sky.
Among the stars, Regulus and Spica climb to their
full spring glory.

1 The brilliant planet Jupiter poses to the lower right of the Moon at
first light.

4 The planet Saturn, which looks like a bright golden star, stands to the
lower left of the Moon as they climb into good view by 1 or 2 a.m., and
closer to the Moon at first light.

5 Saturn is to the upper right of the Moon this morning, with Mars farther
to the lower left of the Moon.

6 Mars is quite close to the lower right of the Moon at first light.

FEATURED EVENT

8 The giant planet Jupiter is at opposition.

17 Venus, the dazzling Evening Star, aligns side by side with the crescent
Moon this evening.

21 Regulus, the heart of Leo, stands just a smidgen below the Moon
as night falls.

25 Spica, the brightest star of Virgo, reclines to the lower right of the
Moon at nightfall.

26 Jupiter stands to the lower left of the Moon as night falls, with Spica
to their upper right.

27 Jupiter is quite close to the Moon tonight, shining like a brilliant star.

30-31 Saturn is to the upper left of the Moon at dawn on the 30th,
and much closer to the Moon on the 31st.

Changes in Attitude
It's amazing what a difference

a few centuries can make.

Consider Jupiter, the
largest planet in the
solar system, which
shines at its best
for the year on
the night of May
8. It's at a point
known as op-
position, when
it aligns directly

opposite the Sun
in Earth's sky. It t
rises around sun-

set, scoots low across
the south during the *

night, and sets around*
sunrise. It's brightest for the

year, too, outshining everything
else in the night sky except the Moon
and Venus.

When people first looked at Jupiter and the other plan-
ets, they saw bright lights sliding across the background
of stars (see page 10). Over time, though, they noticed
patterns in the motions of these mysterious lights. Com-
bined with their brightness and color, that appeared to
give each planet a unique personality.

Jupiter, for example, is the third-brightest object in the
night sky, and its motion is slow and stately it takes a
bit less than 12 years to complete one full circle against
the background of stars. That gave Jupiter a majestic,
regal quality, so early cultures thought of the planet as
a heavenly representation of the most majestic of their
gods. To the Greeks he was Zeus, the king of the gods of
Olympus, whom the Romans adopted as Jupiter.

Centuries later, scientists realized the lights were heav-
enly bodies of some type, moving along predictable
paths. And in the early 17th century, Galileo Galilei saw
Jupiter as a world in its own right, orbited by a retinue of
small moons.

In the centuries since, better telescopes have revealed
that Jupiter is a giant ball of gas with wide stripes of
clouds and mammoth storms decorating its upper at-
mosphere.

We don't know what future centuries will bring, but
we can be pretty sure that humanity's concepts of this
planet will continue to evolve perhaps as radically as
they have in the past.

12 SKY ALMANAC 2018
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Twilight Ray Gun

One of the icons of classic west-
ern movies is the sunset. Even

in black and white, shafts of sun-

light radiate into the vast sky like

streamers of water erupting from a

decorative fountain. Those rays of

light add a bit of grandeur to any

sunrise or sunset, giving it depth

that an ordinary sunset lacks.

They are known as crepuscular

rays, from the Latin word for twi-

light. Technically, that means the

name applies to rays that appear

during morning or evening twi-

light, while the Sun is below the

horizon. In modern usage, though,

it applies to rays of sunlight erupt-

ing from behind an intervening ob-

stacle at any time of day.

The bright rays alternate with

darker shadow bands, where clouds

or mountains block some of the

sunlight. They appear to radiate

in all directions, although that's

just an illusion. In reality, all of

the rays are parallel. They appear

to converge on the Sun because of

perspective. It's like looking down

a long, straight railroad track. The

tracks appear to converge in the

distance even though they're the

same distance apart. Crepuscular

rays all converge at the Sun, which

is 93 million miles away. The rays

can even pass overhead then con-

verge again on the opposite horizon

from the Sun, forming anticrepus-

cular rays.
We see the rays because they scat-

ter off small particles in the atmo-

sphere, such as grains of dust and

pollen or tiny droplets of water. In

especially clean skies, crepuscular

rays are much less common. And

the rays usually look orange or red

for the same reason the twilight sky

shows those colors: air molecules

scatter out most or all of the blue

light, leaving only the redder tones

to shine through.
The Moon can produce crepus-

cular rays as well. Since the Sun is

almost half a million times brighter

than the full Moon, though, lunar

rays aren't easy to see. It takes spe-

cial circumstances for the Moon to

produce a set of rays that's even

close to the glory of the Sun's.

May 1 CALENDAR EVENT

Today is Beltane, an ancient Celtic festival that was celebrated with bon-
fires. The date is a cross-quarter day, which falls roughly half-way between
a solstice and an equinox. In many cultures, these dates marked the
beginning of the seasons, so May 1 was the first day of summer. Some
of the traditions of Beltane are preserved as May Day.

May 5
The launch window opens for Insight (Interior Exploration using Seismic
Investigations, Geodesy and Heat Transport), a Mars lander. The station-
ary craft will drill below the surface to deploy a seismograph and a heat
probe, which will reveal new details about the planet's interior. Scientists
say the mission should help them better understand the processes that
shaped Mars, Earth, and the other rocky planets. Landing is scheduled
for November 26.

May 22
Autumn begins in the northern hemisphere of Mars today, as the Sun
crosses the planet's equator from north to south. The season will continue
until the winter solstice, in October.

May 25
The Phoenix Mars lander touched down on Mars 10 years ago. During
five months of operations in the high northern plains, it discovered water
ice buried below a thin layer of dirt, measured the chemistry of the
dirt, tracked clouds and snow, and made other observations. Phoenix's
mission ended when the Sun dropped too low in the sky to charge its
solar-powered batteries.

z

The northern plains of Mars extend beyond Phoenix's
robotic arm and one of its solar panels.
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The planets seem especially busy this month, high-
lighting both morning and evening skies. Venus

reigns as the Evening Star, and points out some inter-
esting sights in Gemini and Cancer during the month.
Saturn puts in its best showing of the year, with Jupiter
just past its best. And Mars climbs inexorably across
the sky, toward its best appearance next month.

1 The planet Saturn stands to the lower right of the Moon at first light.

3-4 Mars rises just below the Moon shortly after midnight on the morn-
ing of the 3rd, and to the upper right of the Moon on the 4th. They will
stand low in the south at first light. Mars looks like a bright orange star.

11 Venus, the Evening Star, aligns with the twins of Gemini tonight, with
Pollux closer to Venus than its fainter twin, Castor.

15-16 Venus stands above the crescent Moon at nightfall on the 15th,
and to the lower right of the Moon on the 16th.

19 Venus passes through the outskirts of M44, the Beehive Cluster, in
the constellation Cancer this evening. Binoculars will reveal many of the
cluster's stars.

21-23 The Moon passes by the star Spica and the planet Jupiter. Spica
stands below the Moon at nightfall on the 21st. On the 22nd, Spica is to
the lower right of the Moon, with much brighter Jupiter to the lower left
of the Moon. Jupiter is closer to the lower right of the Moon on the 23rd.

25 Antares, the brightest star of Scorpius, perches to the lower right of
the Moon this evening.

FEATURED EVENT

27 Saturn is at opposition, with the full Moon close by.

29-30
29th, and

Mars rises to the lower left of the Moon by midnight on the
closer to the lower right of the Moon on the 30th.

Opposing the Sun
Saturn is at opposition this month. That doesn't mean

it has changed political parties or turned into a
contrarian. Instead, it means the giant planet lines up
in the opposite direction from the Sun in our sky. Such
an alignment provides the best viewing conditions for
a planet. Like a full Moon (which also is in opposition
to the Sun), it rises at sunset and is in view all night. A
planet is closest to Earth around opposition as well, so it
shines brightest for the year.

Saturn will reach opposition on June 27, coinciden-
tally appearing quite close to the full Moon.

Not every planet can experience opposition. Mercury
and Venus orbit the Sun inside Earth's orbit, so they can
never align opposite the Sun. (That's why you'll almost
never see either planet at true local midnight.) Instead,
they are in view for only a few minutes or hours before
sunrise or after sunset.

Saturn, Mars, and Jupiter, on the other hand, orbit
outside Earth's orbit, so they can circle all the way across
the nighttime sky.

Saturn's brightness can vary by quite a bit at different
oppositions because we view its rings at different angles
throughout its almost 30-year orbit around the Sun.
Near the planet's summer and winter solstices, the rings
are tilted up or down, so they reflect more sunlight in
our direction than near the equinoxes, when we view the
rings edge-on. Saturn is just a year past the summer sol-
stice, so the rings are at a relatively open angle, making
Saturn shine especially bright. It will reach magnitude
zero at opposition, making it brighter than all but the
Moon and a handful of other planets and stars.

If you can't see Saturn on the 27th, though, it's just
about as bright for weeks before and after opposition -
there's not a sudden spike in the planet's brilliance. So
Saturn will be a beautiful sight throughout June and
beyond.
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The Sun Goes Green

T he colors of a sunset havesomething in common: all are

near the red end of the spectrum,

which is why sunsets look fiery.

If you're looking at just the right

time from just the right location,

though, you may catch a brief flash

of another part of the spectrum:

green.
The green flash is perhaps the

most rarely seen effect produced by

the interaction between sunlight

and Earth's atmosphere. It seldom

lasts for more than a second or two,

and it requires a perfect horizon,

such as an ocean view. For that rea-

son, it's most often recorded from

the seashore.
The flash occurs just as the Sun

disappears. In fact, by the time you

see the Sun vanish it already has

dropped well below the horizon.

Earth's atmosphere acts as a lens,

though, curving the last rays of

sunlight back over the horizon and

projecting an image of the Sun into

view.
Different wavelengths of light,

which represent different colors,

are curved at different angles. As

the last bit of the Sun drops from

view, the red wavelengths are de-

flected higher into the sky, above

your head. At the same time, the at-

mosphere absorbs most of the blue

light. That leaves only the green to

shine through.
A green flash generally takes the

form of a crown at the top of the

solar disk or a blob that appears

separate from the disk, forming

strips or layers, like a green apple

that's been sliced horizontally. On

rare occasions it can even form a

bright ray that shines straight up

into the sky.

Calm, clear air provides the best

conditions for viewing the green

flash. Water vapor and air pollu-

tion can absorb green wavelengths,

blocking the flash from view.

The green flash also can appear

with the first glimpse of the Sun at

sunrise, although morning appari-

tions are less common than eve-

ning ones.

June 29
Pietro Angelo Secchi, one of the first
astronomers to develop a system for
classifying stars, was born on this date
in 1818, 200 years ago. He directed
the observatory of the Roman College,
a division of the Vatican (and, later, the
country of Italy). There, he developed
early spectrographs, which split starlight
into its individual wavelengths or colors.
Based on the spectra of more than
4,000 stars, he classified the stars into Father Angelo Secchi
five categories. These categories helped
astronomers understand that stars belong to distinct groups.

June 29
George Ellery Hale was born 150 years
ago, in 1868. The American astronomer
studied the Sun and other objects, but
he is best known for pushing the art of
telescope making. Over half a century,
he spearheaded construction of four
telescopes that held the title "world's
largest." The first was a 40-inch refrac-
tor at Yerkes Observatory in Wisconsin

George Ellery Hale (still the world's largest refractor). He
then moved to California, where he directed Mount Wilson Observatory
and built its 100-inch reflecting telescope. Finally, he headed the 200-inch
telescope at Palomar Observatory. It is named in Hale's honor.

June 30
Today is Asteroid Day, which was established to raise awareness of the po-
tential threat from these giant space rocks. An impact by a large asteroid
could decimate a wide region or even the entire planet.

asteroidday.org

3Q DAY
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A lthough July offers warm, dry conditions for sky-watching, it also provides some of the shortest
nights of the year in the northern hemisphere, limiting
the hours under the stars. Fortunately, some of the best
skywatching sights are visible in the early evening,
not long after sunset. Venus reigns as the Evening Star
all month, slowly climbing the western sky. Mercury
peeks into view below Venus for much of the month,
with the star Regulus close to both of them.

1 Bright orange Mars stands below the Moon at first light.

6 Earth is farthest from the Sun for the year today.

9 The star Regulus is close to the lower left of the planet Venus, the
Evening Star, at nightfall.

10 Aldebaran, the eye of Taurus, stands quite close to the right of the
Moon at first light. From parts of the United States, the Moon will cover
the star for a while.

12 The little planet Mercury is farthest from the Sun for its current
evening appearance. It looks like a fairly bright star quite low in the west
as darkness falls. (Don't mistake Venus, which is much brighter and higher
in the sky, for Mercury.)

14 Mercury stands below the crescent Moon early this evening.

15 Venus stands to the left of the Moon at nightfall, with Regulus to
their lower right.

18-20 Spica, the bright star of Virgo, poses to the lower left of the
Moon on the evening of the 18th. Jupiter is to the lower left of the Moon,
and Spica to the lower right, on the 19th, and Jupiter stands below the
Moon on the evening of the 20th.

24 Bright golden Saturn is close below the Moon shortly after sunset.

FEATURED EVENT

26-27 Mars is at opposition. The full Moon will pass close to it on
the 27th.

Stirring Up Martian Storms
Clouds waft across the dust-stained skies of Mars,

sometimes dropping nighttime snowfalls. Winds
scud across the planet's arid landscape, although, with
regrets to The Martian, they are not strong enough to
topple a spacecraft. That combination makes the weather
on Mars more Earth-like than that of any other planet in
the solar system.

Mars stages its best display of the year on July 27,
when it reaches opposition, the point opposite the Sun in
Earth's sky (see page 14 for more about oppositions). The
Moon hangs with it on the nights of July 26 and 27, pass-
ing especially close on the 27th, when the Moon is full.

Mars is extremely dry, with no liquid water on its sur-
face and almost no water vapor in its atmosphere. There
is enough water, however, to form clouds. Most of the
clouds are quite thin, like cirrus clouds on Earth.

A few clouds become thicker, though, especially at
night. They can produce storms that dump snow toward
the surface quickly. Most of the snow vaporizes before it
reaches the ground, but it can stick to mountainsides.

Winds on Mars are driven by daytime heating. Typical
winds top out at 10-20 miles per hour. When the sea-
sons change, though, giant dust storms can form. They
typically begin when frozen water and carbon dioxide
at the poles vaporize and gush into the atmosphere,
carrying plumes of dust with them. These events can
trigger giant dust storms that, at times, cover almost
the entire globe. The Viking land-
ers of the 1970s recorded top
winds of about 70 miles

per hour during such
massive storms.

Because the
Martian air is less
than one per-
cent as dense as
Earth's, though,
the winds carry
little force. So un-
like the storm in
The Martian, which

topples an an-
tenna and threatens
to knock over a space-
craft, even a gale-speed
wind on Mars wouldn't
be strong enough to do
much damage. So a big
wind on Mars would feel
like nothing more than a
gentle breeze.

Hazy clouds and small dust
storms whirl across Mars in

this May 2017 view, at the
start of spring in the planet's

northern hemisphere.
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Electric Blue Clouds

M ost of the clouds in Earth'satmosphere top out at about

10 miles (16 km). Over the past

century or so, though, a new type

of cloud has appeared in summer

skies at high latitudes. Known

as noctilucent ("night shining")

clouds, they inhabit the meso-

sphere, a layer of atmosphere

about 50 miles (80 km) above the

surface. They are visible from high

latitudes (between 50 and 60 de-

grees north and south) during twi-

light on summer nights, and they

glow electric blue.

The clouds probably form as

water vapor freezes around tiny bits

of meteoritic dust, volcanic ash,

or other solid particles. Although

the mesosphere is extremely dry,

minute amounts of water vapor

work their way up from lower in

the sky, and more water may form

as chemical reactions transform

molecules of methane.

Noctilucent clouds form during

late spring and summer because
that's when the mesosphere is cold-

est, with temperatures of minus-

18 5 degrees Fahrenheit (minus-

120 C) or lower. Such extreme cold

is necessary because of the low

pressure and humidity at that al-

titude.
Research suggests a link between

noctilucent clouds and climate

change. The clouds have become
more common in recent years

(they were first recorded in 1885),
and they have been appearing ear-

lier in the year. Studies say that

could be because more water vapor

and methane are being driven into

the mesosphere, providing more

material to create ice crystals.

Noctilucent clouds are most vis-

ible from a narrow band of lat-

itudes because of the angle be-

tween the clouds and the Sun. The

clouds appear before sunrise or

after sunset, when the ground is in

darkness but the clouds are still il-

luminated by sunshine. They usu-

ally look white or blue because

ozone between the clouds and the

surface absorbs red wavelengths

of light creating electric-blue

streamers in the sky.

July 12
A partial solar eclipse will be visible across the Southern Ocean between
Australia and Antarctica.

July 20
The asteroid 2012 BV26 will pass just five million miles (8 million km)
from Earth today.

July 27
A total lunar eclipse will be visible across much of the eastern hemisphere

and parts of South America, but not North America.

July 31
The launch window opens for Parker Solar Probe, which is designed to
pass just 3.7 million miles (5.9 million km) above the surface of the
Sun. The craft will fly past Venus several times to reduce its orbital speed,
allowing it to skim deep into the Sun's corona, its hot outer atmosphere, in
2024. The probe will measure the composition of the corona, plot subtle
variations in the Sun's magnetic field, and make other observations. It will
help astronomers determine what heats the corona to millions of degrees
and map the origin of the solar wind, a stream of charged particles from
the Sun's surface.

Artist's concept of Parker Solar Probe near the Sun
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T he Moon rolls past one bright light after anotherthis month, including the brilliant planets Venus,
Jupiter, and Mars. At the same time, two of the sig-
nature star patterns of summer, Scorpius and Sagit-
tarius, roll low across the south. Scorpius really does
look like a scorpion, while the brightest stars of Sagit-
tarius, which represents a centaur holding a bow and
arrow, form a wide teapot.

6 Aldebaran, the brightest star of Taurus, perches to the lower left of the
Moon at first light.

8 Betelgeuse, the shoulder of Orion, stands to the right of the Moon at
first light.

13-14 Venus, the Evening Star, stands to the left of the Moon at
nightfall on the 13th, and below the Moon on the 14th.

15 Spica stands below the Moon at nightfall, with brilliant Jupiter to the
left and brighter Venus to the lower right.

16-17 Jupiter is to the left of the Moon on the evening of the 16th, and
to the lower right of the Moon on the 17th. Zubenelgenubi, the brightest
star of Libra, is a fraction of a degree from Jupiter.

FEATURED EVENT

18-23 The Moon will pass by a succession of bright stars and planets
on these evenings. The sequence begins with Antares, the brightest star of
Scorpius, followed by the planet Saturn, which is closest to the Moon on
the 20th. The sequence ends with Mars, which is equal distances to the
lower left and lower right of the Moon on the 22nd and 23rd, respectively.

26 The planet Mercury stands farthest from the Sun for its current morn-
ing appearance. It looks like a moderately bright star quite low in the east
as twilight begins to paint the dawn sky.

Stars are not born equal. Some are tiny and weak,while others are huge and powerful. A famous ex-

ample of the latter stands to the lower left of the Moon

as night falls on August 18: Antares, the bright heart of

the celestial scorpion.

Antares is classified as a supergiant. It is about a dozen

times as massive as the Sun, hundreds of times the Sun's

diameter, and perhaps a hundred thousand times the

Sun's brightness. Yet despite those impressive numbers,
it will live a much shorter life than the Sun will, and die
in a more spectacular fashion.

A star's key parameter is its mass. The gravity of a

heavy star squeezes its core tightly, revving up the rate of
nuclear reactions in its core. As a result, the star converts

its original hydrogen fuel to helium in millions of years,
versus billions of years for a star like the Sun.

Temperatures in the cores of Antares and other super-
giants are so high that nuclear fusion reactions produce
dozens of chemical elements, all the way up to iron. At
that point, the reactions stop and the star's core collaps-
es, forming either a super-dense neutron star or a black

hole. (Antares probably will form a neutron star.) The

star's outer layers fall inward then rebound, blasting into
space as a supernova. For a few weeks, the supernova

can shine brighter than billions of normal stars.

Antares is a red supergiant, which is the most com-
mon variety. Radiation from the core pushes outward on

such a star's outer layers, causing them to puff up. They

get cooler as they expand, so they shine orange or red.

Other supergiants, such as Rigel, at the foot of Orion, are
smaller, so their surfaces are much hotter, shining blue
or blue-white.

No one knows exactly when any supergiant will blast
itself to bits. Antares, however, is thought to be near the
end of its lifetime, with a supernova blast coming any
time in the next million years.
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The Astonishing Milky Way

F or those who live in a light-polluted city, a trip to a dark

skywatching location on a moon-

less summer night is a revelation.

A subtly glowing cloud arches

overhead, from horizon to horizon,
punctuated by dark stripes. That

astonishing glow is the Milky Way,

the combined glow of millions of

stars in the disk of our home gal-

axy.

For most of human history, the

Milky Way was a given - a part of

nature that was visible most nights

of the year. With the rise of cities,

though, the Milky Way began to

disappear. Artificial light sources

cast a bright glow into the sky,

blocking the Milky Way, meteor

showers, and other subtle sights.

The Milky Way encircles Earth

because we reside inside its disk,

which spans 100,000 light-years

or more. The view is better in sum-

mer, though, because we face to-

ward the galaxy's core, which is

about 27,000 light-years away, in

the constellation Sagittarius, which

scoots low across the south on Au-

gust nights. Its brightest stars form

a teapot, with the handle on the

left and the spout on the right. The

galactic core is just above the spout.

The core doesn't look especially

impressive, though, because it's ob-

scured by vast clouds of dark dust.

In fact, you can see lanes of dust

scattered throughout the Milky

Way. Some of those clouds con-

tain stellar nurseries that are giving

birth to new stars, while others are

home to vast star clusters.

Some nurseries and clusters are

visible to the unaided eye, including

a couple near the tail of Scorpius,

the scorpion, to the lower right of

the teapot's spout. Like the Milky

Way itself, though, you need a dark

sky to see these beautiful features

of our galactic home.

August 1
Maria Mitchell, the first American
woman to become a professional
astronomer, was born in Nantucket,
Massachusetts, in 1818. Her father,
a teacher who owned a telescope,
taught her astronomy, and in 1847
she discovered a camet, which made
her an international celebrity. Mitchell
worked as a librarian for 20 years, A portrait of Maria
then was appointed professor of as- Mitchell, 1851
tranamy at Vassar College, in 1865.
She was the first faculty member hired at the new college. Mitchell also
was the first woman appointed to several leading scientific societies. She
died in 1889, one year after retiring from Vassar.

August 11
A partial solar eclipse will be visible across Europe and most of Asia and
Africa, but not the Americas.

August 25

A Spitzer infrared view of the Andromeda Galaxy.

Spitzer Space Telescope launched on this date in 2003. The last of NASA's
Great Observatories, it was designed to study the infrared light from galax-
ies, stellar nurseries, and other relatively cool objects. Its primary mission
lasted almost six years before it exhausted the coolant that allowed its
most sensitive instruments to view the infrared. Today, it continues an
extended mission with reduced capabilities.

August 28
En route to Jupiter, the Galileo spacecraft flew past the asteroid Ida 25
years ago, in 1992. Galileo's images revealed that a small moon, later
named Dactyl, orbits the asteroid - the first discovery of an asteroid
moon.
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z

z



F or much of the country, September is a perfecttime for some evening skywatching. The nights are
longer and cooler but not yet frigid, and there's plenty
to look at. The Summer Triangle remains in good view
high in the sky, while Scorpius and Sagittarius wheel
across the southwest. In the east, Pegasus, Andromeda,
and Perseus climb into view after sunset.

I
3 Aldebaron is close to the upper right of the Moon as they climb into
good view this morning, after midnight.

7 The planet Neptune is at opposition. It lines up opposite the Sun, so it
rises at sunset, remains in the sky al night, and shines brightest for the year.

11-12 Venus, the Evening Star, stands far to the left of the Moon in
the early evening twilight on the 11 th, and below the Moon on the 12th.

13 Jupiter is close to the lower left of the Moon at nightfall.

16-17 Saturn, which looks like a bright star, perches to the left of the
Moon at nightfall on the 16th, and closer to the lower right of the Moon
on the 17th.

19 Mars is close below the Moon as darkness falls tonight, shining like
a bright orange star.

20 Venus shines at its brightest for its current evening appearance. It is
disappearing rapidly in the evening twilight, though.

FEATURED EVENT

21-22 Fomalhaut, a bright star in a lonely patch of sky, stands to the
lower right of the Moon as the star climbs into good view on the evening
of the 21st, and closer below the Moon on the 22nd.

22 Autumn arrives in the northern hemisphere at 8:54 p.m. CDT, the
moment of the equinox. The Sun crosses the celestial equator, which is the
projection of Earth's equator on the sky, from north to south.

29 Aldebaran rises close below the Moon late this evening.

I
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Zooming in on the Autumn Star
Every star in the night sky looks like nothing more

than a dot against the darkness of space. Some are
brighter than others, and some show a bit of color, but
all are still just pinpoints of light. As modern telescopes
allow us to zoom in closer, though, we see that often
there is a lot more to a star system than meets the eye.

An example is Fomalhaut,
the leading light of Piscis
Austrinus, the southern
fish. It climbs low across
the south on autumn
evenings, and it's the
only bright star across a
large region of the sky, so
it's known as the Autumn
Star. It rises to the lower
right of the Moon on the Fomalhaut, the Autumn Star
evening of September 22.

Fomalhaut is bigger, heavier, and brighter than the
Sun, and billions of years younger. It is surrounded by a
disk of debris that spans tens of billions of miles. Much of
the disk's material consists of grains of dust coated with
ice. These particles are warmed by Fomalhaut, causing
the disk to glow in the infrared. But the disk also contains
many larger bodies: icy comets and rocky asteroids. They
stage frequent collisions, pulverizing them and renewing
the supply of material in the disk.

Fomalhaut's disk also contains a giant planet. Hubble
Space Telescope has snapped photographs of it, although
all we see is a small orange dot. The planet follows an
elongated orbit around Fomalhaut. That may mean that
another planet that's closer to the star is pushing the vis-
ible planet, altering its orbit. That would give the system
at least two planets, plus a vast cloud of debris - mean-
ing there's a lot more to Fomalhaut than meets the eye.

I
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Dusty Solar System

T he space between the planets
is a near-perfect vacuum, but

not quite perfect. Tiny dust grains

swarm throughout the solar sys-
tem, forming a cloud that's on dis-

play in the pre-dawn sky in Septem-

ber and October.
This glowing debris is called

zodiacal light because it appears

along the zodiac - the stretch of

constellations that the Sun travers-

es. Astronomers call this path the

ecliptic.
Zodiacal light is sunlight reflect-

ing off a layer of dust grains scat-

tered along the ecliptic. They range

from the size of particles of smoke

to the size of grains of sand. Many

of them may come from disinte-
grating comets that pass near Jupi-

ter. Others probably were stripped

from comets that passed near the

Sun, while still others are the debris

from collisions between asteroids in

the belt between Mars and Jupiter.

Zodiacal light forms a pyramid in

the sky, with the base at the horizon
and the apex about a third to half

of the way to the point overhead. It

is most visible in the morning sky in

September and October (in the east)
and in the evening sky in March

and April (in the west), when the
ecliptic extends almost straight up

from the horizon. From the United

States, the view is best from more

southerly latitudes, although the
glow is visible from northern re-
gions as well.

To find the zodiacal light, look
toward the east before twilight, par-

ticularly as the Moon wanes past
last quarter. (This year, the best
views should come in early Sep-
tember and early October.) If your

skies are dark enough, you'll see
what looks like an early twilight or
perhaps the glow of a city beyond
the horizon a ghostly pyramid
formed by zodiacal light.

September 22
A Soviet spacecraft became the first to fly around the Moon and return
safely to Earth when it splashed down in the Indian Ocean 50 years
ago. Zond 5, which was a test flight for systems designed to take
cosmonauts to the Moon, carried tortoises, insects, and plants, all of
which survived. Zond passed just 1,210 miles (1,950 km) from the
Moon on September 18.

Online

StarDate Online
Daily skywatching tips, lunar phases, daily StarDate
other skywatching resources

Publicly Accessible Telescope Viewing
State-by-state listings

radio program, and
stardate.org

telescopes.stardate.org/guide/public.html

U.S. Naval Observatory
Custom sunrise/sunset and moonrise/moonset charts and much more

www.usno.navy.mil/USNO/astronomical-applications

SpaceWeather
Updates on solar flares, photo galleries, skywatching news, aurora-
watching details spaceweather.com

Meteor Shower Calendar
International Meteor Organization www.imo.net/calendar/2018

Publications

Observer's Handbook 2018, edited by Patrick Kelly
rasc.ca/handbook
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A giant mythological soap opera stretches upthe eastern half of the sky on October nights,
encompassing five major constellations: Cassiopeia,
Andromeda, Cepheus, Cetus, and Perseus. In the
tale, Cassiopeia, queen of Ethiopia, claimed that
she was more beautiful than the sea nymphs. The
nymphs complained to the god Poseidon, who sent
the sea monster Cetus to ravage the country. To
save his people, King Cepheus chained his daughter
Andromeda at the seashore as a sacrifice. At the last
second, though, she was rescued by Perseus, who
flashed the snake-topped head of Medusa at Cetus,
turning the monster to stone.

5-6 Regulus, the heart of the lion, stands below the Moon at first light
on October 5, and to the upper right of the Moon on the 6th.

FEATURED EVENT

8 The fickle Draconid meteor shower should be at its best tonight.

11 Brilliant Jupiter, the solar system's largest planet, lines up below the
Moon in early evening.

14 The bright planet Saturn lurks near the Moon tonight.

17-18 Mars stands to the lower left of the Moon at nightfall on the
17th, and to the right of the Moon on the 18th.

23 Uranus is at opposition, aligning opposite the Sun
in our sky. The solar system's third-largest planet (and
seventh from the Sun) rises at sunset, remains in the
sky all night, and shines at its brightest for the year,
near the border between Pisces and Aries. Tonight, it
is close to the left of the full Moon, making it difficult
to find, even with binoculars. It will be in better view
when the Moon swings out of the way.

26 Aldebaran is close to the lower left of the Moon as they climb into
good view by 9 or 10 p.m.

z

Fire from the Dragon

On the night of October 9, 1933, astronomer W.F.A.
Ellison of Armagh Observatory in Northern Ireland

was heading home to dinner when he noticed "some-

thing unusual": dozens of meteors were shooting across

the sky. After a quick meal he perched on his roof to

watch the show, and was astonished by the fireworks.

He counted 200 meteors in just two minutes, then there

were too many to track. "The fire-stars became as thick

as the flakes of a snowstorm," Ellison wrote in a dispatch

to the Belfast newspaper. "Instead of twos and threes they

came in flocks and gusts. The sky was thick with them

wherever one looked."

The vivid storm was one of two great outbursts pro-

duced by the Draconid meteor shower, which should

reach its peak this year on the night of October 8. It's best

seen from more northerly latitudes, where the shower's

radiant (the point from which its meteors appear to

"rain" from the sky, in Draco) is higher in the sky.

The Draconids are spawned by Comet 2 1P/Giacobini-
Zinner, which orbits the Sun once every 6.5 years. The

comet leaves a trail of bits of rock and dust along its or-

bital path. When Earth rams through this path, it sweeps

up some of the debris, which vaporizes as it plunges into

the atmosphere, creating shooting stars.

The trail of comet dust is lumpy, though, so the num-

ber of meteors varies widely. There were big storms in

1933 and 1946, with thousands of meteors per hour.

And rates of a hundred or more were recorded several

times in recent decades. Most years, though, the shower

creates no more than a handful of meteors.

Giacobini-Zinner will pass about 35 million miles from

Earth on September 11, bringing a fresh supply of dust.

Earth won't pass through much of the newer material

this year, though. Instead, it's projected to pass through a

region with relatively little dust. Even so, experts say the

Draconids could produce up to a few dozen meteors per

hour, surpassing most of the year's other showers.
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Shadowing the Sun
It's hard to look away from a stun-

Ining sunset. If you turn hard
about, though, you may see an-
other colorful light show, although

one that's more subdued than the
main event.

As the Sun drops below the west-
ern horizon, Earth's shadow climbs
into view above the opposite hori-
zon. It forms a dark blue or purple
band that climbs higher as the
evening progresses. (The shadow
also is visible before sunrise, on the
western side of the sky.) The band
can span half of the sky, forming a
thin wedge where it intersects the
horizon and growing thicker as it
approaches the point directly op-
posite the Sun.

At the same time, a band of

bright pink appears above the
shadow. It's known as the antitwi-
light arch or, more poetically, the
Belt of Venus. It's created when the
red hues of sunlight strike particles

in the atmosphere on the oppo-
site horizon, causing them to shine
reddish pink.

The shadow and the arch are
best seen when you have a low,
clear horizon opposite the sun-
set (or sunrise) point; mountains,
trees, or cityscapes will block the
colorful bands from view.

As the fuzzy line that separates
the two colors climbs higher into
the sky, it gets even hazier. Soon,
it reaches an altitude where the
atmosphere is thinner, so less red
light is scattered there. The pink
belt fades to blue, and both the
Belt of Venus and Earth's shadow
quickly merge into the darkening
night.

Earth's shadow extends hun-
dreds of thousands of miles into
space. When the geometry is right,
the Moon passes through the shad-
ow, creating another colorful light
show: a lunar eclipse.

Earth's shadow and the Belt of Venus
climb the sky behind the Hobby-Eberly

Telescope at McDonald Observatory.

October 4
World Space Week begins today. It is a celebration of the more than six
decades of space exploration. www.worldspaceweek.org

October 11

America's race to the Moon celebrated a major milestone in 1968, 50
years ago, with the launch of Apollo 7, the first manned test flight of the
ship that would take astronauts to the Moon. Wally Schirra, Don Eisele,
and Walter Cunningham spent almost 11 days checking out the craft in
Earth orbit. They became minor TV stars through regular broadcasts of
their activities, developed nasty head colds, and angered Mission Control
by refusing to perform some of the scientific experiments and other chores
planned for the flight.

October 16

Today marks the winter solstice on Mars, with winter beginning in the
northern hemisphere and summer in the southern hemisphere.

October 22

India entered the space exploration field 10 years ago today when it
launched Chandrayaon-1, a Moon-orbiting spacecraft. It deployed a small
probe that slammed into the lunar surface near the south pole, and Chan-
dra's instruments detected the presence of water mixed with the powdery
lunar dirt. The orbiter operated until August 2009.

October 31 CALENDAR EVENT

Today is Halloween, a cross-quarter day. In many cultures, such dates
represented the start of a new season, not its mid-point. In northern Eu-
rope, this was a dreaded time of year, with the long, cold nights of winter
ahead. Many thought it was a time when lost souls roamed the land.
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Taurus, the celestial bull, is one of the highlights ofautumn nights. Its brightest star, orange Aldebaran,
rises around sunset in November and reaches its

highest point in the sky around midnight. The sparkly
Pleiades star cluster, which looks like a tiny dipper,
rises to the upper left of Aldebaran. One of its horns
ends at the appropriately named star El Nath, the
butting one.

I

I

Pointing the Way to Pluto
Pluto isn't an easy target for skywatching. The

solar system's most famous dwarf planet is so

small, remote, and faint that it's visible only through

a good-sized telescope. In November and December,

though, you can get a good idea of its position in the

sky because the Moon will pass quite close to it. In

fact, as seen from some parts of the globe, the Moon

will briefly occult Pluto, standing directly in front of it.

New Horizons, which flew past Pluto in July 2015,

showed us that Pluto is a fascinating little world. Al-

though it's only about two-thirds the diameter of the

Moon, it has a dynamic surface, with massive glaciers

flowing around ice mountains, a possible ice-belching

volcano, and other features. It has a thin atmosphere

that isn't leaking out into space at the rate scientists

had expected.

I
2 Regulus stands close to the upper right of the Moon at first light.

4 Daylight Saving Time ends at 2 a.m. local time.

5-6 The bright planet Venus, the Morning Star, is well below the Moon
shortly before sunrise on the 5th, and close to the right of the Moon on
the 6th.

10-11 The planet Saturn is to the upper left of the Moon at nightfall on
the 10th, and closer to the lower right of the Moon on the 11th.

FEATURED EVENT

12 The Moon occults Pluto.

15 Bright orange Mars stands close to the upper left of the Moon this
evening.

22 Spica perches quite close to the right of Venus at first light.

23 Aldebaran stands close to the upper left of the Moon at first light
today, and about the same distance to the upper right of the Moon shortly
after sunset.

26 Jupiter is in conjunction, passing behind the Sun as seen from Earth
and moving from evening to morning sky.

29 Regulus rises just to the lower right of the Moon as they climb into
good view by 12:30 or 1 a.m. It is closer below the Moon at first light.

Yet some of the nitro-

gen in Pluto's atmosphere

may have coated the

north polar region of Plu-

to's largest moon, Char-

on, giving it a red "beanie

cap." And by estimating

the ages of craters on

Charon and Pluto's four

smaller moons, astrono-
mers determined that all

of the moons probably

formed when Pluto was

smacked by another large

body, blasting debris into

space.

Pluto is passing through Pluto's position relative to th
the constellation Sagit- Moon (not to scale); Pluto a
tarius, which crosses the largest moon, Charon (top le
daytime sky at this time of shown to scale.
year. The Moon will occult

Pluto around mid-day on November 12 and around

midnight on the night of December 9.

For the November event, the crescent Moon will

climb into good view in the southeast in early after-

noon. It is so faint compared to the blue sky, though,

that you will need to look carefully to find it. For

American skywatchers in all but the far northeastern

tip of the country, Pluto will stand just to the upper

right of the Moon as they rise, and a little farther to

the lower right of the Moon after night falls. Pluto is

a feeble 14th-magnitude object, so you will need a

significant telescope to pluck the little world from the

starry background.
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An aurora glows above Big Bear Lake in Alaska.

Solar Winds Paint the Sky

A steady rain of particles fromthe Sun pelts Earth's upper at-

mosphere. For skywatchers at just
the right location, that produces a
light show like no other glim-

mering curtains of green and red in
the night sky known as an aurora,
also called the northern lights in the
northern hemisphere and the south-

ern lights in the south. A display can
last for hours, and can whip across
the sky like a sail flapping in an
ocean breeze.

An auroral display is powered by
the solar wind, a stream of elec-
trically charged particles (mainly

electrons) from the surface of the

Sun. The solar wind blows at more
than one million miles per hour (and
sometimes a good bit faster), creating
a bubble of hot but thin gas around
the Sun.

When the particles hit Earth, our
planet's magnetic field funnels them
toward the magnetic poles. At al-
titudes of roughly 60 to 250 miles
(100-400 km), the particles strike

atoms and molecules of nitrogen and

oxygen that form the upper fringes of

the atmosphere. The impacts knock

the atoms and molecules to a higher

energy level; when they return to

their base level, they emit a pho-

ton a particle of light. Oxygen

produces red and green light, with

nitrogen glowing red, blue, or purple.

The green glow is usually brightest,

and the human eye is more sensi-

tive to green wavelengths, so green

dominates an auroral curtain. The

curtain whips around as the velocity

of the solar wind changes.

In the northern hemisphere, the

aurora is seen most frequently in

a narrow band that extends a few

degrees outside the magnetic pole.

That band forms a ring that stretches

from Alaska through northern Can-

ada and into Scandinavia. During

solar storms, however, the auroral

band can extend southward; during

especially powerful storms, aurorae

are seen as far south as Texas and

Georgia.

November 8
The last of a successful series
of Sun-watching missions was
launched on this date in 1968,
50 years ago. Pioneer 9 and
three sister craft studied the solar
wind, cosmic rays from the Sun
and other sources, interplanetary
radio waves, and other phenom- An artist's view of the Sun-
ena. Their observations helped watching Pioneers.
scientists predict space weather,
which is the interaction of the Sun with Earth's atmosphere. It can knock
out satellites, ground aircraft, interfere with radio communications, and
cause other problems. Scientists stayed in touch with Pioneer 9 until
1983.

November 10
The Soviet Union launched a dress
rehearsal for a manned mission to
the Moon 50 years ago today. Zond
6 entered lunar orbit and came as
close as 1,500 miles (2,400 km)
from the Moon before heading back
to Earth. During reentry, however,
the crew cabin, which was based on
the Soyuz craft that carried cosmo-
nouts to Earth orbit, lost pressure,

Zonu a v Ldli saig killing a set of test animals. The
above the Moon. craft's parachute then jettisoned

too early, so Zond 6 crashed in
Kazakhstan. The failure forced the Soviets to cancel an attempt to send
cosmonauts looping around the Moon in December 1968.

November 11 CALENDAR EVENT

A second celebration tied to the start-of-winter cross-quarter day (after
Halloween), Martinmas commemorates Saint Martin of Tours, who was
executed on that date in the year 397. In Scotland, landlords collected
rent on Martinmas.
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The smallest and largest of the Sun's major planetswill stage a relatively rare encounter this month
as they pass each other in the dawn twilight. Jupiter
should be easy to see, but Mercury could take some
work. The great Winter Circle climbs higher each
night, and is in good view by 8 p.m. by month's
end. It consists of seven bright stars encircling orange
Betelgeuse, the shoulder of Orion.

I

I I
1-2 Brilliant Venus is brightest for its current Morning Star appearance.

3-4 Venus stands below the Moon on the morning of the 3rd, with the
star Spica to their right. On the 4th, Venus lines up to the upper right of the
Moon, with Spica farther along the same line.

8-9 Saturn is close to the upper left/lower right of the Moon shortly
after sunset on the 8th and 9th, respectively. They are quite low in the sky,
so you may want binoculars to pluck Saturn from the twilight glow.

14 Mars stands close above the Moon at nightfall.

20-21 Aldebaran, the ruddy eye of the bull, is close to the lower left
of the Moon at nightfall on the 20th, and to the upper right on the 21st.

FEATURED EVENT

21 Winter arrives in the northern hemisphere at 4:23 p.m. CST, the mo-
ment of the December solstice.

21-23 Jupiter and Mercury swing past each other, quite low in the
southeast in the down sky. Jupiter is the brightest object in the night sky
after the Moon and Venus, so it's easy to pick out. Fainter Mercury stands
just to its upper left on the 21st, side by side with the giant planet on the
22nd, and close to the lower left on the 23rd.

25-26 Regulus is to the lower left/upper right of the Moon, respec-
tively, as they climb into good view before midnight on these nights.

30 Spica perches to the lower right of the Moon at first light.

z

The Sun Takes a Holiday
W ith much of the country taking a holiday in late

December, perhaps it's not surprising that the

Sun does as well. It's in view for less time than during
any other month of the year. Its absence is particu-

larly acute on December 21, the winter solstice - the

shortest day of the year and the beginning of winter

in the northern hemisphere.

The seasons change because of Earth's tilt on its

axis.

Our planet is tilted at an angle of about 23 degrees,
with the axis always aiming at Polaris, the North

Star. As viewed from the Sun, though, Earth appears
to nod up and down over the course of a year. At the

start of northern summer, the north pole dips to-

ward the Sun during the day, giving us longer days
in the United States. At the start

of northern winter, though,
Earth is on the opposite

side of the Sun, so the

south pole nods to-
ward the Sun. That

brings short days
and long nights to

the north, with the

days getting short-
er as you move far-
ther north; Honolu-

lu will see about 11
hours of daylight on

Earth photographe
Apollo 17 astronau
days before the De
solstice. Antarctica,
bottom, is in full da
with Africa above it

the solstice, for exam-
ple, while Anchorage will

see just half as much. And

d by those north of the Arctic

ts a few Circle, at latitude 661/2 de-

cember grees, won't see the Sun at

at the all it will remain below

li ht the horizon.

diately after the solstice,

CST. Latitudes just north

The Sun will begin

creeping northward imme-

which comes at 4:23 p.m.

of the Arctic Circle will see
the Sun again in a day or two. The north pole, on the
other hand, will remain in the dark until the vernal
equinox, in March. (Twilight begins a few days before
that, as the Sun inches closer to the horizon.)

The Arctic Circle isn't constant, though. The gravi-
tational pull of the Moon causes the tilt of Earth's axis
to vary by about two degrees over a period of 40,000
years. The location of the Arctic Circle moves by the
same amount over the same period. Right now, it's
drifting northward at almost 50 feet (15 meters) per
year - extending the sunlight to new latitudes.
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Sparkling Lights for Every Night

Sparkling lights fill December'snight skies, twinkling on every-

thing from Christmas trees to sky-

scrapers to a certain reindeer's nose.

And a big space rock gets into the act

on the night of December 13, as it

spawns the Geminid meteors. It's one

of the most reliable meteor showers

of the year, so from a dark skywatch-

ing site, after the Moon sets around

midnight, you might see several hun-

dred shooting stars in all.

The Geminids are spawned by the

asteroid 3200 Phaethon. It sheds

small grains of rock and dirt as it

orbits the Sun. When Earth crosses

its orbital path, the bits of asteroid

dust hit the upper atmosphere at tens

of thousands of miles per hour. They

quickly vaporize as glowing streaks

of light.
You don't have to wait for the

Geminids or any other shower to

see meteors, though. They streak

across the sky every night. Like the

Geminids, they form as bits of debris

from comets or asteroids burn up

in the atmosphere. But unlike the

meteors from a shower, which ap-

pear to enter the atmosphere from a

common point, most meteors fly in

random directions across the sky. On

a good night, you might see a half

dozen or more every hour.

Most meteors are so faint that

they're overpowered by the Moon or

the glow of streetlights, so they're vis-

ible only from dark skywatching sites.

A few, though, can be quite bright.

These form when larger chunks of

debris hit the atmosphere from

the size of small rocks to giant boul-

ders. They can be visible across paths

that are hundreds or thousands of

miles long. In some cases, some of

their mass survives the fiery plunge

through the atmosphere and hits the

ground as meteorites solid remind-

ers of one of nature's most beautiful

but ephemeral light shows.

December 5
Astronauts conducted the first
spacewalk to repair the flawed
Hubble Space Telescope 25 years
ago today. The telescope had
been launched with an improperly
shaped main mirror, which blurred
its view of the universe. Flying
aboard space shuttle Endeavour
on shuttle mission STS-61, as-
tronauts captured the telescope,
then conducted five spacewalks
to service it. They installed correc-
tive optics to sharpen its vision,
along with a new scientific instru-
ment and new solar arrays, gyro-
scopes, and computer processors.
They then released the upgraded
telescope back into orbit.

December 17

AsLiunauis JeWiey

Hoffmann (bottom) and
Story Musgrave (on the
robotic arm) prepare to
service Hubble Space
Telescope as Endeavour
passes above Italy

CALENDAR EVENT

Today is Saturnalia, one of several ancient festival days tied to the winter
solstice. This Roman event honored Saturn, the god of the harvest. People
decorated trees with sweets and ornaments, performed acts of charity,
exchanged gifts, and decorated their houses with candles and lamps to
cheer up the long winter nights. Many of Saturnalia's customs survive in
the celebration of Christmas.

December 24

A view or the lunar /dasoIe

from Apollo 8, whose
astronauts were the first
people to see it with their
eyes alone

Apollo 8, only the second crew-
carrying mission of the Apollo pro-
gram, entered orbit around the
Moon 50 years ago today, with
astronauts Frank Borman, James
Lovell, and William Anders aboard.
The crew orbited the Moon 10
times and, in the most-watched
television broadcast to that time,
read from the Book of Genesis
from lunar orbit on Christmas Eve
night. After a flawless flight, the
astronauts returned to Earth on
December 21.
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A s the new year begins, no naked-eye planets graceour evening skies. But the stars are bright! Orange

Aldebaran and Betelgeuse, plus blue-white Rigel, are

beacons drawing your attention to the star patterns

of winter. Taurus, the bull, is ever-ready to charge the

great hunter, Orion. Orion's faithful hunting dog, Canis

Major, at his heels, is lit by Sirius, the brightest star of

all. Mars and Jupiter light up the early morning skies.

JANUARY 1 -15

As the stars come out in the
cold January twilights of the
new year, which will you see
first?

Forget about planets. Not
one of the five classical na-
ked-eye planets is in view dur-
ing evening. The first
of them, Jupiter, rises
above the eastern hori-
zon a few hours before
sunrise.

So that leaves Ca-
pella, shining at magni-
tude zero, as your first
point to try for after
sunset. It's the brightest
star high in the direc-
tion opposite the sunset
afterglow. Face north-
east and look about
halfway from horizon-
tal to straight up.

How early can you
spot it? That will de-
pend on how long you
try. As stargazers quick-
ly learn, a pinpoint in
a bright sky remains
invisible until your eye
lands precisely on it,
and this requires a lot
of looking. Then sud-
denly, bam, there it is.

That's because a tiny
point will blur slightly
and blend into the bright back-
ground unless it lands on the
tiny part of your retina that
has the sharpest resolution, at
exactly your center of vision.

At least the fading twilight
works in your favor; the game
becomes a little easier every
minute. Once you hit Capella,
it may appear so obvious that
you'll wonder what took you
so long.

Now walk around to place

Capella straight above a land-
mark such as a chimney or
treetop. Mark where you're
standing. That will make it
easier to come back and catch

it earlier tomorrow night.
Old folklore says to wish on

the first star you see tonight.
It also says that if you tell any-
one your wish, it won't come
true. Horse hockey, say I. Tell
the wish out loud, spread it
around, and this will help di-
rect your own footsteps toward
making it happen.

Try next for fainter Aldeba-
ran. It's to the right of Ca-
pella by about three fist-widths
at arm's length, at about the
same height (depending on
your latitude). Can you make
out Aldebaran's yellow-orange
tint against the darkening
blue?

The first full constellation

to come into view surely will
be Orion, rising in the east-
southeast below Aldebaran.
Its brightest stars are orange
Betelgeuse two fists below Al-

debaran, and white Rigel two
fists to the right of Betelgeuse.
Look midway between them
for Orion's fainter belt of three
stars, now almost vertical.

JANUARY 16 - 31
Orion walks up the south-

eastern sky a little higher each
night. Below it, watch for Sir-
ius rising above the horizon
as twilight fades. Sirius, the
brightest star in the sky after
the Sun, rises two fists below
Orion's Belt very close to the
place on the horizon where the
belt points.

In the other direction, Ori-
on's Belt points up more or less
to Aldebaran and, higher, the

Pleiades star cluster.
Look off to Orion's

left for another land-
mark of winter eve-
nings: the Gemini twins
lying on their sides.
Their head stars are
Castor and Pollux, one
almost above the other.
Pollux, slightly the
brighter of the two, is
the lower one. They're
far beneath Capella.

Draw a line from Siri-
us to Castor and Pollux
and note its midpoint.
The bright star just to
the lower left of there is
Procyon, which means
"before the dog." From
the latitudes of most
of the United States, it

- rises a little before Siri-
us, the Dog Star. Procy-
on, the brightest star of

SCanis Minor, is known
Y as the "little dog star."
E These two canine

sparks are linked in an-
other way: They're unusually
close to us as stars go. Sirius
is 8.6 light-years away; Pro-
cyon is 11. Of the 400 or so
brightest stars (brighter than
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magnitude 3.5) that are ever
visible from Earth's mid-north-
ern latitudes, these two are the
closest.

FEBRUARY 1 - 15
Orion now stands upright at

his highest in the south by mid-
evening, and his belt is now
diagonal: pointing to the lower
left to Sirius and to the upper
right toward Aldebaran.

Compare Aldebaran's color
to that of Betelgeuse, Orion's
east shoulder (his left shoulder
as seen by us). Betelgeuse is
usually called a "red" supergi-
ant because it's spectral type
M, while Aldebaran is sup-
posed to be an "orange" giant,
since it's type K.

But I can't tell their colors
apart - even though their
measured color indexes (blue
magnitude minus visual mag-
nitude) are 1.85 and 1.44, re-
spectively. That ought to be a
big enough color difference to
detect, but the eye gets tricked
by Betelgeuse being brighter.
The brighter a light shines, the
more desaturated (mixed with
white) its color appears to be.

If you don't believe this,
stare at an incandescent light
bulb close up. Pure white,
right? Look at the same light
bulb from a few hundred yards
away at night so it doesn't daz-
zle your eye, and you'll see that
it's actually pale yellow. The
light bulb, of course, hasn't
changed.

That illusion, however, is

Today, that region is part of Bobtes,
the herdsman.

Peak
Morning of January 4

Notes
The Quadrantids produce a large num-
ber of meteors at their peak, but the
peak lasts only a few hours, providing
a short viewing window. The Moon
will be just past full, though, so its
light will overpower all but the bright-
est meteors.

nothing compared to the pat-
terns our eyes see in random
scatterings. Aldebaran marks
the eye of Taurus, the charging
bull, which the hunter Orion is
supposed to be driving back-
ward, ever westward, with his
club and shield. Sirius is the
brightest light of Orion's big
dog, Canis Major, prancing
along behind. Star maps today
often connect the dots of Canis
Major to make a fine stick-fig-
ure dog with Sirius as a shiny
tag on his chest. But in ancient
times, Sirius was supposed to
mark the dog's mouth.

Capella is now practically
overhead when you face east in
early evening. It's the brightest
star of Auriga, the charioteer,
who looks more like a large,

flattened pentagon. Capella
marks the pentagon's top left
corner when you face east and
look up at dusk.

Look high in the northwest
for Cassiopeia, a flattened W or
M, starting its long descent for
the season.

Now about those missing
planets: Go out just as dawn be-
gins to brighten, and you'll find
Jupiter blazing in the south.
Look to its lower left for Mars
and the "rival of Mars," An-
tares. Mars is the upper of the
two. They're almost identically
bright now, which presents a
chance to compare their colors
correctly. To me, Antares looks
just a touch redder.

Saturn is far to their lower
left, pale yellowish.

The other two bright planets,
Mercury and Venus, are hid-
den in the glare of the Sun.

FEBRUARY 16 - 28
As Orion and company con-

tinue shifting westward across
the southern evening sky, let's
take a look at new arrivals in
the east.

The Big Dipper, part of Ursa
Major, the great bear, stands
upright on its handle in the
northeast. The top two stars of
the Dipper's bowl point to Po-
laris, the North Star, three fists
to the left. Follow the Pointer
stars in the opposite direction,
to the right, by about four fists
and you'll land in Leo, the lion
of late winter and early spring.
Its brightest star is Regulus.

Procyon is shining high in
the southeast, to the left of
Orion and to the upper left
of bright Sirius. Look about
halfway between Procyon and
Regulus for a dim but distinc-
tive star pattern: the head of
Hydra, the sea serpent, about
thumb-size. Most of Hydra's
long, dim body is only start-
ing to snake up from the east-
southeast horizon. But look
low there and you may spot
orange-red Alphard, Hydra's
heart, making its way up.

The great bear, the lion, the
sea serpent they're an odd
trio of beasts, but every spring
they rise up in parallel as if
emerging out of hibernation.

And wait up until after 10
p.m. and you'll find zero-mag-
nitude Arcturus rising in the
east-northeast. The curve of
the Big Dipper's handle arcs
around to point toward its ris-
ing spot.

The early morning plan-
ets remain on parade. Before
and during early dawn, bright
Jupiter and fainter Mars and
Saturn form a long, diagonal
line, in that order, from fairly
high the south to lower in the
southeast. Antares now glitters
to Mars' lower right. Jupiter is
on its way to opposition (clos-
est to Earth) in May, and Mars
will take center stage for its
closest opposition in 15 years
in late July.

Alan MacRobert is a senior editor
of Sky & Telescope.
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