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December Special Events:

Geminid and Ursid Meteor Showers: Geminid Meteor Shower Radiant
Much of this is from the last few years with
modification of dates and Iunar phases. We are
fortunate to have two meteor showers this month.
The Moon will be three days passed third quarter
so should not affect your viewing of the Geminid
meteor shower. The shower is visible from
December 4 to December 17 and peaks the night
of December 13/14. This is a good shower, )
peaking at about 100-150 meteors an hour. Gemini Castor «
is overhead about 1:00 a.m., so any time after
midnight is ideal NS 3:00 OE 4:00 likely to be the \
best viewing. Unlike most showers the Geminids Pols
is related to the asteroid 3200 Phaethon, which
either had an impact or is no longer showing any
cometary activity. This asteroid was the first
discovered by a spacecraft, the Infrared
Astronomical Satellite or IRAS for short, in 1983.
In mythology, Phaethon was the son of Helios (the
Sun). Unlike the Leonids, the Geminids are
relatively slow-moving meteors, “only” about
125,000 kilometers per hour (35 km/s) and is
known for its bright meteors. Remember not to
look directly at that radiant left, right, or above).

Radiant

The illustrations from the EarthSky website will give you an
idea of where the meteors appear to radiate for each of the
meteor showers.

The Ursids will be less affected by the Moon this North-Northeast, Midnight
year. The shower peaks late on December 21/early on
December 22. The Ursids are active from December
17 to December 26. The radiant is visible all night, « Merak
but the radiant will be low in the sky before Dubhe «

midnight. The New Moon is December 19, so the
Moon will not affect your observing. Therefore, you
can observe after midnight until before sunrise. The
Ursids are not as active as the Geminids. According
to Astronomy magazine, there have been outbursts in
the past above the normal 10 meteors per hour, but
no outburst is expected this year. The Ursids is |
related to comet 8P/Tuttle, a periodic comet with an Radiant
orbital period of 13.6 years.

“Big Dipper”

Polaris «

When I was on Mt. Lemmon for Adult Astronomy Camp last year, I took some pictures of the sky around
Gemini and Ursa Minor. You can see what they look like below. Mars has moved on and Jupiter is in Gemini.
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This image was taken at about 5:30 a.m. on October 27 .
Th k 4: .m. 27
looking southeast (a 2-minute exposure). This is what these is image was taken at about 4:30 a.m. on October 27 (last

constellations will look like at about 1:00 a.m. on December year) looking N.Mth (i.l 2-m1nu'te exposure). This is what
14 these constellations will look like at about 12:30 a.m. on

December 22. Look at the December sky charts below to see
where bright Jupiter is relative to Gemini.

Some Pictures:

My friend Tim Hunter took the picture on the left of 3I/ATLAS. You can see multiple tails as well as the anti-tail

of dust. This was taken from Sonoita, AZ with a 20-inch telescope, very low to the horizon. He was able to clean

up the streaks, but I thought the original was better to show you the effects of all the satellites (there may be a

drone, too, as the observatory is near the Mexico border). The image of comet Lemmon on the right was taken by

Laurie Ansorge (thanks, as usual).

‘
.

Shortest Day of the Year:

I like to remind people of this every year or two. Times are for Tucson and will vary with your latitude. Winter
Solstice is on December 21 at 8:03 a.m. Tucson time (10:03 on the East Coast, etc.). December 21 is also the
shortest day of the year. In Tucson, it is 10 hours, 2 minutes, and 16 seconds long (this includes the atmospheric
refraction that Don talks about at Astronomy Camp). This compares to 14 hours and 16 minutes on June 20.
However, there are 13 days centered around December 3 that the Sun sets at 5:18 p.m., the earliest sunset. The
latest sunrise is not until January 8, 2026, when we have our latest sunrise (13 days in a row the Sun rises at 7:25
a.m.). On January 3, 2026, the Earth is at perihelion, closest to the Sun. On that date, the Earth is 147,103,686 km
(91,403,637 miles, 0.983 AU) from the Sun. There is one person on this list who lives in Uruguay. It is nearly
Summer there and on December 21 the day will be lg hours and 31 minutes long.



Astronomy in the News

Comet Updates:
First, oops, my bad. The very last thing that I put into the
Newsletter toward the end of November was the breakup
of Comet C/2025 K1 (ATLAS), not to be confused with
3I/ATLAS. 3I/ATLAS has multiple tails but is not
breaking up (as my last bullet stated), sorry for my
confusion. I posted one of the images recently released
by NASA. Below are a few more.
https://www.livescience.com/space/comets/from-another-
world-3i-atlas-photobombs-a-galaxy-and-shows-off-its-
multiple-tails-in-stunning-new-image

https://www.livescience.com/space/comets/3i-atlas-is-a-
comet-nasa-finally-releases-new-3i-atlas-images-and-
addresses-alien-rumors

https://www.space.com/astronomy/comets/4-key-things-
nasa-just-revealed-about-the-interstellar-comet-3i-atlas

Four photos of the interstellar comet 3I/ATLAS, taken by
NASA assets around the Solar System. (Image credit:
NASA)

The Other Comet ATLAS

The image on the right was posted on
spaceeweather.com. To view the article, you have to go
to the site and go to the Archive for November 24.
Below, I quote from the post.

“Nick James of the British Astronomical Association
created the image using data gathered by Helen Usher's
Comet Chasers group. "The new fragment is just in front
of fragment C," he points out. "Also, component A has
brightened significantly over the past few days." This
could herald the birth of yet another fragment in the
nights ahead.”

https://spaceweather.com/

“The new photo shows the long tail and secondary anti-tail
of 3I/ATLAS, as well as several other smaller jets emerging
from its coma. The distant galaxy NGC4691 can also be
seen in the top left of the image. (Image credit: Satoru
Murata)”

F65 (2.0-m, /6.2 RC) - 2025-11-23 11:31:01, Span: 120s, Exposure: 3x10s, Filter: rp.
FOV 2.3' square, N up. 0".27/pix resampled by 2
LCOGT/BAA/Comet Chasers/Nick James.

https://www.livescience.com/space/comets/rip-other-atlas-watch-the-doomed-comet-explode-into-pieces-in-incredible-

new-image


https://spaceweather.com/

Voyager 1:
Voyager 1 was launched from Earth in 1977 and flew by Jupiter, Saturn, and several moons of Saturn. Because of
its trajectory in the Saturn system, after this, it was put on a path out of the plane of the planets. Voyager 2
remained in the plane of the Solar System and then visited Uranus and Neptune. The flyby of Saturn increased
Voyager 1’s speed and so while Voyager 2 is presently about 19 billion kilometers (12 billion miles) from the
Sun, Voyager 1 is about 25.4 billion kilometers (15.8 billion miles from the Earth). It is estimated that on
November 15, 2026, Voyager 1 will be 16.1 billion miles (25.9 billion km, 173 AU) from the Earth. At that time,
it will take exactly 24 hours for a signal to go from the spacecraft to the Earth, a light-day. Note that since the
spacecraft is traveling up out of the plane of the planets, the position of the Earth in its orbit does not affect these
numbers much. For comparison, the Moon is 1.3 light-seconds from us, and we are 8.3 light-minutes from the
Sun.

https://newatlas.com/space/voyager-approaches-1-light-day-from-earth/

JWST, Orbiting Stars:
Previously (2022 and earlier this year), I talked about
WR 140, a Wolf-Rayet star that is orbited by an O-
type star. Wolf-Rayet stars are evolved stars that are
extremely hot and luminous stars that are losing a lot
of their mass. Apep (named for the Egyptian god of
chaos) is a binary star system made up of a pair of
Wolf-Rayet stars that orbit each other with a period
of 190 years. JWST refined the orbital period and
confirmed the presence of a third star, a supergiant,
that orbits the pair at a distance of about 1,700 AU (orbital period 10,000 years) and is carving a cavity into the
dust shell. The system is about 4,500 light-years from us. Just to enhance your mythology knowledge, Apep is
the Egyptian god of chaos and Greek name for this god is Apophis!
https://www.stsci.edu/contents/news-releases/2025/news-2025-132.html

Black Hole in Little Red Dot:

I have had several Newsletter articles over the last
few years about distant objects, Little Red Dots
(LRD), that have been discovered by JWST.
Astronomers now agree that these are small star-
forming galaxies with accreting black holes. One
of these, CANUCS-LRD-z8.6, was seen by
JWST as it was 570 million years after the Big
Bang. The Press Release and the links below note
that this LRD and its accreting black hole are
massive. From the published paper, the LRD is
about 5 billion solar masses, 10 times the mass of
“typical” LRDs (this soon after the Big Bang),
and the central black hole has a mass that is
estimated to be about 100 million solar masses,
about 100 times the mass of “typical” black holes

“(Left) an image of many glowing galaxies in various shapes and
colors, including spiral and elliptical galaxies....A small box near
X . the top of this image highlights a small collection of galaxies.
(this soon after the Big Bang). These masses put (Right) the same area zoomed in to reveal its details up close.

new constraints on the models for the formation This region shows a small circular red galaxy in the center,
of early forming galaxies and their central black which is labelled “CANUCS-LRD-z8.6” Image credit:
holes. ESA/Webb, NASA & CSA, G. Rihtarsi¢ (University of

Ljubljana, FMF), R. Tripodi (University of Ljubljana, FMF)”
https://earthsky.org/space/supermassive-black-hole-early-universe-canucs-lrd-z8-6/

https://www.space.com/astronomy/black-holes/james-webb-space-telescope-spots-rapidly-feeding-supermassive-black-
hole-in-the-infant-universe-this-discovery-is-truly-remarkable



OSIRIS-APEX:

After the OSIRIS-REXx spacecraft dropped off the sample
from asteroid 101955 Bennu, it continued its orbit around
the Sun. With new funding and a new mission, the
spacecraft is now headed for a rendezvous with the
asteroid 99942 Apophis. The asteroid is 0.37 km (0.23
miles) in diameter. Apophis is a PHA (Potentially
Hazardous Asteroid) whose mean distance from the Sun
is 0.922 AU, but crosses the Earth’s orbit (at perihelion,
Earth’s closest distance to the Sun) at its greatest distance
from the Sun, the asteroid’s aphelion. When it was first
discovered in 2004, there was a 2.7% chance it would
impact the in 2039. However, after its last flyby of the
Earth, we now know that it will only get about 31,600 km
(19,600 miles) from the Earth on April 13, 2029 (a
Friday). OSIRIS-APEX (Origins, Spectral Interpretation,
Resource Identification, and Security—APophis Explorer
will rendezvous with Apophis after closest approach and
will fly along with APOPHIS and orbit around it for about
18 months. I think that the spacecraft is proposed to get
close to Apophis to be able to kit up some dust with it
maneuvering thrusters. There have been other proposed ~ “OSIRIS-APEX captured this view of our planet some 9
missions to Apophis, but the one that is in development is  1ours after its closest approach. At this time, it was
RAMSES (Rapid Apophis Mission for Space Safety). It is around 142,000 miles (228,500 km) away. The image is a

.. . . composite of 6 photographs captured by the spacecraft’s
an ESA (European Space Agency) mission with potential MapCam imager using red, green and blue filters. Image

support by JAXA (Japan Space Agency). It will get to via NASA/ Goddard/ University of Arizona.”
Apophis before closest approach. Since this project is still

in the works, it is proposed to have an orbiter to study the surface, including radar, a lander (with a seismometer)
and two possible mini-rovers. Back to OSIRIS-APEX. On September 23, the spacecraft flew by the Earth and
took images of the Earth to check on the status of its instruments, including its cameras. Sometime ago (I am still
looking) I tried to explain the early OSIRIS-APEX maneuvering. It will have multiple flyby’s of the Earth in or
to change its orbital parameters to match those of Apophis (distance from the Sun, orbital inclination, etc)
https://earthsky.org/space/osiris-apex-apophis-asteroids-osiris-rex/

December Night Sky
Sky Stories:
Some of you were around when Nancy did the Newsletter, came to Astronomy Camp, and told her versions of
sky stories appropriate for the season. Here is what she wrote back in 2006 (the original story was found by our
colleague Thea Cafiizo). The sky, other than the positions of the planets and the Moon have not changed in this
time! I used this in a Newsletter about five years ago, but we have had many new people join the list since then.
This story connects with the constellation Gemini and is where we see the Geminid meteor shower in December.

Beaver and Rock, the Twins (Native American, Blackfoot)

Once long ago in the lands of the Blackfoot, twin sons were born to a man named Smart Crow and his beloved
wife. The wife fell ill soon after the birth of the babies and within a short time, she died. Smart Crow grieved
very much for his lost wife. He had no interest in his two infant sons and abandoned them to be raised by others.


https://science.nasa.gov/mission/osiris-apex/
https://science.nasa.gov/blogs/osiris-apex/2025/11/25/nasas-osiris-apex-spacecraft-slingshots-past-earth/

As the years passed the brothers, named Beaver and Rock, were allowed to do exactly as they pleased. Rock
especially grew to be wild and foolhardy. The boys roamed and ran throughout the land, playing, exploring, and
learning how to use their bows and arrows.

At that time all Blackfoot children were forbidden to shoot at a kind of bird named the morning bird. Rock,
however, would not be bound by any of the rules of his people. One day he spied a morning bird flying high
above him. Taking careful aim with his bow, he hit the bird on his first try and watched as it fell into the high
branches of a nearby tree. He was eager to show off to the other children, so he climbed into the tree to get the
fallen bird. But each time he was within grasp of the bird and reached out for it, the branches of the tree grew
higher and higher. Rock kept on climbing. Soon Beaver, left behind on the ground, could no longer see his twin
or even the top of the tree. It seemed to reach into the sky.

Poor Beaver was now all alone! But he learned to get along on his own and grew up to be a fine young man.
Eventually Beaver married the younger daughter of a Blackfoot chief. They lived happily together and Beaver
was able to teach her all he had learned about living from the land.

During these years Beaver performed many good deeds for his tribe. One season, when the buffalo hunted by the
Blackfoot seemed to be disappearing from the Earth, Beaver was able to find the herds and thus saved his people
from starvation. He returned to camp as a hero, happy to be with his wife again.

Then one day his wife forgot what Beaver had taught her about good and bad medicine and did something Beaver
had told her she must never do: she threw sagebrush on the campfire. This was a terrible mistake. It meant that
Beaver’s life on Earth must end. When Beaver saw what his wife had done, he said, “Now I must leave you and
go to live with my brother.”

He put on a white robe and taking a plume in his hand, he blew on it and was lifted into the sky. He followed the
path of the tree that his twin had climbed years before. Beaver reached the heavens and came to rest at the side of
his brother. The twins were together once again. The two stars seen side by side in the sky are Rock and Beaver,
also known as Castor and Pollux.

Featured Constellation: Hydrus and Mensa

Our featured constellations this month is Hydrus (the Male / g / _j}ﬁwana [
Water Snake; not to be confused with Hydra) and Mensa ~ — >/ N e s 7 1
(Latin for Table, commemorating Table Mountain). The \ E e
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Hydrus has two stars between magnitudes 2.0 and 2.99, The constellations alfout 7:30 pm in early December
one star between magnitudes 3.0 and 3.99, and an (without horizon)

additional five stars between magnitudes 4.00 and 4.99.
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https://en.wikipedia.org/wiki/Petrus_Plancius
https://en.wikipedia.org/wiki/Pieter_Dirkszoon_Keyser
https://en.wikipedia.org/wiki/Pieter_Dirkszoon_Keyser
https://en.wikipedia.org/wiki/Frederick_de_Houtman

Hydrus has 31 known (both o ey T
confirmed and candidate) : o
exoplanets orbiting 16 stars. One of
these stars, HD 10180 is a Sun-like
star that has six confirmed
exoplanets (detected by radial ‘ : A e
velocity) and an additional three oo v e\
that have yet to be confirmed. \ e ,
Mensa has no stars brighter than ; , :
magnitude 4.99 and 15 stars i N =g
between magnitudes 5.0 and 5.99. e _’ /. "Octans

The brightest star in Hydrus is Beta
Hydri at magnitude 2.80. The Bl o : : , e
second brightest star in Hydra is Photos of the constellations Hydrus and Mensa with annotations from the

Alpha Hydri at magnitude 2.90. TAU and Sky & Telescope. Credit: E. Slowik/ NOIRLab/NSF/AURA/M. Zamani
The brightest star in Mensa is

Alpha Mensae (Hoerikwaggo, Afrikaans for the Khoekhoe name for Huritoaxa, the Sea Monster) at magnitude

5.09. The second brightest star in Mensa is Gamma Mensae at magnitude 5.19.
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Beta Hydri 1s a G2 IV (yellow) subgiant star that is just evolving off the Main Sequence. Beta Hydri has a surface
temperature (visible surface) of 5,920 K. It is about 3.5 times as luminous as the Sun with a mass that is about 1.1
times that of the Sun and a diameter that is about 1.8 times that of the Sun. Beta Hydri is about 24.3 light-years
from us. It is estimated to be about 7 billion years old.

Hoerikwaggo is a G7 V (yellow) Main Sequence star. Hoerikwaggo has a surface temperature (visible surfaces)
of 5,600 K. It is about 0.8 times as luminous as the Sun with a mass that are about 0.96 times that of the Sun and
diameter that are about 0.96 times that of the Sun. Hoerikwaggo about 33.3 light-years from us. It is estimated to
be about 6 billion years old. Hoerikwaggo is a binary star system, Alpha Mensae A and Alpha Mensae B. Alpha
Mensae B orbits at a distance of about 30 AU. It has been proposed that Alpha Mensae has a close-in exoplanet
and a distant circumstellar disk, but further observations have failed to confirm either. Here are three other
interesting things about Hoerikwaggo. After Alpha Octantis, it is the faintest star to have the designation
“Alpha.” It is also the faintest lucida in the sky. I will admit that I had never heard the term lucida before. In
astronomy, “ ‘Lucida’ refers to the brightest star in a constellation, originating from the Latin phrase stella lucida,
which means ‘bright star’. ” Also, relative to our Solar System, Hoerikwaggo is a fast-moving star. About
250,000 years ago, it was only 10 light-years from us. It would have been about 2.4 magnitudes brighter than it is
now (as seen from Earth).

Telescope, Binocular, and Camera Targets:

With a small telescope, you will be able to see Saturn, its rings, and Titan. Neptune is less than 4 degrees from
Saturn and is about a 0.6 magnitude brighter than Titan. Saturn is visible until about midnight by the end of the
month. Jupiter and its four Galilean moons are evening objects, rising around 6:00 pm by the end of the month.
Rising before Jupiter rises in Gemini, you should be able to see the Pleiades, Orion, the Orion Nebula, and Sirius
in the east. Mercury should be a nice target in the morning sky before sunrise. Both Venus and Mars are close to
the Sun in the sky all month and into January.

Moon and Planets:

First Quarter Moon was on November 27. December’s Full Moon, the Cold Moon, is on December 4. Last
Quarter Moon is on December 11. The next New Moon is on December 19. The First Quarter Moon is on
December 27. The Full Moon is a “Super Full Moon,” but not as close to the Earth as last month.

From Timeanddate.com:
“In December, when winter sets in the Northern Hemisphere, the Full Moon is called the Cold Moon. It is
also called Long Nights Moon, and the Moon before Yule.”
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https://www.iau.org/public/themes/constellations/
https://skyandtelescope.org/
https://www.google.com/search?q=stella+lucida&rlz=1C1VDKB_enUS1116US1118&oq=&gs_lcrp=EgZjaHJvbWUqCQgBECMYJxjqAjISCAAQIxgnGOoCGIAEGIoFGK0GMgkIARAjGCcY6gIyDwgCECMYJxjqAhiABBiKBTIPCAMQIxgnGOoCGIAEGIoFMg8IBBAjGCcY6gIYgAQYigUyEggFECMYJxjqAhiABBiKBRitBjIPCAYQIxgnGOoCGIAEGIoFMhIIBxAjGCcY6gIYgAQYigUYrQYyGAgIEAAYQhiRAhi0AhjqAhiABBiKBRjnBjIYCAkQABhCGJECGLQCGOoCGIAEGIoFGOcGMhgIChAAGEIYkQIYtAIY6gIYgAQYigUY5wYyGAgLEAAYQhiRAhi0AhjqAhiABBiKBRjnBtIBCTI3NTdqMGoxNagCDLACAfEF2ziXxhfARXU&sourceid=chrome&ie=UTF-8&mstk=AUtExfAOoPeA-KJ2rWb93DTPv4scjcay7RaVM82r8If0zN834IAfE6xMhACU1S62eXIY4OEzG9ABLDiUyAm3WL9XWwKPyQU_zRBh_gei9OzgILYI2HjLN_2xLT04ri-PRhLDi7L9B2jPeD_ilfN5Ixq7jENkqZJybM3ON7xJeXTxnyFtWLnYeiXTETGQ3qCdxAzpZ0mBbI_v7weFZkMoN5Cm7ErptuPQ01VCXhwm5v5iQNuvIMI2wYGg9EKNra3sCc9JvQldNjtDQ6Q9oH0jHrixOmvm&csui=3&ved=2ahUKEwjE0p2Xu5ORAxWNHkQIHWBaLqIQgK4QegQIARAC
https://www.timeanddate.com/geography/southern-northern-hemisphere.html
https://www.timeanddate.com/astronomy/moon/full-moon.html

“Named after the Cold Setting In

“December is the month when winter truly begins in large parts of the Northern Hemisphere. Most of the
ancient Full Moon names are related to the low temperatures and darkness at this time of year—the Celts
called it the Cold Moon or the Full Cold Moon.

“Is December really cold? Well, that depends of course on the climate where you live.

“Ancient Solstice Celebration
“The Old English and Anglo-Saxon names of the December Full Moon are the Moon Before Yule and
the Long Night Moon. Both names refer to the winter solstice, and the ancient celebration of Yule.
Another Celtic name is the Oak Moon.”

https://www.timeanddate.com/astronomy/moon/harvest.html

From Space.com:

“The Full Cold Moon; among some tribes, the Full Long Nights Moon. In this month the winter cold
fastens its grip, and the nights are at their longest and darkest. Also sometimes called the Moon before Yule
(Yule is Christmas, and this time the Moon is only just after it; the next Full Moon that falls on Christmas
Day will come in 2034).

“The term Long Night Moon is a doubly appropriate name because the midwinter night is indeed long and
the Moon is above the horizon a long time. The midwinter Full Moon takes a high trajectory across the sky
because it is opposite to the low Sun.”

The Moon is at apogee (406,322 km [252,477 miles] from the Earth) on December 16. The Moon will be at
perigee (356,965 km [221,808 miles] from Earth) on December 4.

On December 2, the Moon passes 5 degrees north of Uranus (seen only with binoculars or a telescope) at 10:00
p.m. EST. On December 7, the Moon passes 4 degrees north of Jupiter at 11:00 a.m. (observe that night). On
December 18, the Moon passes 6 degrees south of Mercury at 7:00 a.m. (this is 1.5 days before New Moon). On
December 26, the Moon passes 4 degrees north of Saturn at 11:00 p.m. and 5 hours later, the Moon passes 3
degrees north of Neptune at 4:00 a.m., December 27 (seen only with a telescope; this is after Neptune sets, so
observe a few hours earlier). On December 31, the Moon passes 5 degrees north of Uranus at 7:00 a.m.

Early Evening Sky Viewing:

All times in this paragraph are for Tucson (Standard Time), so, since the rest of the country is now on Daylight
Saving Time, we are now in the same zone as California. Any other differences will be related only to your latitude
and location in your time zone. In Tucson, on the evening of December 15, 2025, sunset is at 5:20 p.m. (3 minutes earlier
than on November 15), Civil Twilight is at 5:47 p.m. (2 minutes earlier), Nautical Twilight is at 6:18 p.m. (same time), and
Astronomical Twilight is at 6:48 p.m. (1 minute later). You may see a few of the brightest stars and planets after Civil
Twilight. You start seeing fainter stars and planets by around Nautical Twilight and the sky is darkest by Astronomical
Twilight. The length of the day in Tucson is 10 hours and 3 minutes on December 15 (27 minutes shorter than on
November 15). Times will also vary depending on where you are in your time zone and your latitude. In New York,
sunset is at 4:29 p.m. on December 15 (8 minutes earlier than on November 15). The length of the day in New York
is 9 hours 16 minutes on December 15 (38 minutes shorter than on November 15).


https://www.timeanddate.com/calendar/months/december.html
https://www.timeanddate.com/geography/southern-northern-hemisphere.html
https://www.timeanddate.com/scripts/go.php?type=climate
https://www.timeanddate.com/calendar/december-solstice.html
https://www.timeanddate.com/calendar/december-solstice-customs.html

Draco

December 15, 2025, looking North at 6:30 p.m. (Standard Time). The + marks the Zenith (overhead). This is half-way
between Nautical Twilight and Astronomical Twilight, so the sky is fairly dark. The red line is the celestial equator, the
projection of Earth’s equator onto the sky and the green line is the ecliptic, the path of the Sun through the sky.

Looking North at about 6:30 p.m. (Standard Time) in mid-December, many of the constellations that were low in
the West last month have set or are setting as the constellations and their stars rise earlier/set earlier. The Sun is
setting earlier (and rising later), so the nights are getting longer [after early December, the Sun will slowly start to
set later]. The nights here in Tucson are more than three hours longer than they were four months ago in mid-
August. Hercules (the Hero) is setting in the northwest and Serpens Cauda (the Serpent’s Tail) is setting in the west.
Above them and higher in the northwest/west are Lyra (the Lyre), Vulpecula (the Little Fox), Sagitta (the Arrow),
and Aquila (the Eagle). Above these and still west of north are Cygnus (the Swan), Equuleus (the Little Horse), and
Delphinus (the Dolphin). Even though it is December, we can still see the Summer Triangle! Low in the northwest
and west of Polaris (the North Star) are Ursa Minor (the Lessor Bear) and Draco (the Dragon). For those of us in
Tucson, Ursa Major (the Great Bear) is mostly below the northern horizon (and completely invisible for those of us
who have the Catalina Mountains to the north of us). Cepheus (the King), Lacerta (the Lizard), and Pegasus (the
Flying Horse) are all above Polaris. Cassiopea (the Queen) and Andromeda (the daughter of Cassiopea and Perseus)
are just west of due north. Below Cassiopea and just east of Polaris is Camelopardalis (the Giraffe). To the right
(east) of Camelopardalis etc. are Auriga (the Charioteer), Perseus (the Hero, who rescued Andromeda from Cetus),
Triangulum (the Triangle), Aries (the Ram), and Pisces (the Fishes). Taurus (the Bull) along with Uranus are in the
east and Cetus (the Sea Monster or Whale) is higher in the southeast. Orion (the Hunter) is just rising in the east.
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December 15, 2025, looking South at 6:30 p.m. (Standard Time). The + marks the Zenith (overhead).

Describing constellations not discussed above, looking South, at 6:30 p.m., by mid-December, we have lost a few
of the constellations that were very low in the south. Low in the southwest and setting are Grus (the Crane),
Microscopium (the Microscope), Sagittarius (the Archer), and Scutum (the Shield). West of south and higher in
the sky are Capricornus (the Horned Goat), Piscis Austrinus (the Southern Fish), and Aquarius (the Water
Bearer), along with Saturn. Phoenix (the Phoenix) is low in the south. Cetus and Taurus are much better seen
looking south/southeast. Between Cetus and Phoenix is Sculptor (the Sculptor). Low in the southeast/east are
Fornax (the Furnace) and Orion (the Hunter). Between these, Eridanus (the River) continues to rise. You can see
all of Eridanus in the sky chart for Winter Hexagon below.

Early Morning Sky Viewing:

All times in this paragraph are for Tucson (Standard Time), so, since the rest of the country is now on
Daylight Saving Time, we are now in the same zone as California. Any other differences will be related
only to your latitude and location in your time zone. In Tucson, on December 15, in the morning,
Astronomical Twilight is at 5:49 a.m. (21 minutes later than on November 15), Nautical Twilight is at 6:19 a.m.
(22 minutes later), Civil Twilight is at 6:50 a.m. (23 minutes later), and sunrise is at 7:17 a.m. (24 minutes later).
You start losing your fainter stars by around Nautical Twilight and lose all but the very brightest stars and planets
before Civil Twilight. Times will also vary depending on where you are in your time zone and your latitude.
Times will also vary depending on where you are in your time zone and your latitude. Times will also vary
depending on where you are in your time zone and your latitude. In New York, sunrise is at 7:13 a.m. on
December 15 (5 minutes later than on November 15).
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December 15, 2025, looking North at 6:00 a.m. (Standard Time). The + marks the Zenith (overhead). This is
between Nautical and Astronomical Twilight, so the sky is still fairly dark.

Looking North at 6:00 a.m. (Standard Time) in mid-December, the constellations that are just rising in the
evening are the ones that are setting in the west and northwest before dawn. The constellations that are in the east
before dawn were evening constellations one or two months ago (if they are not circumpolar). We have “lost”
(have already set at this time) a number of morning constellations as the season progresses. Setting in the
northwest/west are Perseus (the Hero), Taurus (the Bull), and Orion (the Hunter). We saw these constellations
rising in the evening sky. Very low in the north are Cassiopeia (the Queen) and Cepheus (the King). Higher in the
northwest/west. These are circumpolar constellations, so they may not go below your northern horizon if you are
far enough north. Higher in the northwest/west are Camelopardalis (the Giraffe), Auriga (the Charioteer), and
Gemini (the Twins), along with Jupiter. Above these are Canis Minor (the Lessor Dog) and Monoceros (the
Unicorn, best seen looking south). Higher, but still west of due north are Lynx (the Lynx) and Cancer (the Crab).
High above Polaris are Ursa Major (the Great Bear) on his back, Leo Minor (the Lessor Lion) and Leo (the Lion)
on his back, best seen looking south. East of Polaris are Ursa Minor (the Little Bear) and Draco (the Dragon).
East of Ursa Major are Canes Venatici (the Hunting Dogs) and Coma Berenices (Berenice's Hair). East of these
are Bootes (the Herdsman) and Corona Borealis (the Northern Crown). Just rising are Cygnus (the Swan), Lyra
(the Lyre), Hercules (the Hero), Serpens Caput (the Serpent’s Head), and Ophiuchus (the Serpent-Bearer).

11



Corona Borealis .

Gemini

Coma Berenices
Makemake

~ s~ JUPI
Cancer el
$/2003 J18

~Haumea

Serpens Caput

[ Canis Minor

Origh

Crater

The Moon

-':M{rc ury

Puppis|

Centaurus

December 15 2025 looking South at 6:00 a.m. (Standard Time). The + marks the Zenith (overhead).

Looking South in mid-December at 6:00 a.m., for the constellations that are not mentioned looking North, there
are constellations that are low in the south and low on the horizon, so they may not be visible for those in the
northern US. Setting low in the south and southwest are Vela (the Sails), Puppis (the Stern), and Canis Major (the
Greater Dog). A little higher in the south/southwest are Antlia (the Pump) and Pyxis (the Mariner’s Compass).
Above these, going from southwest to south to southeast is the long constellation Hydra (the Water Snake). It is
100 degrees long and is finally completely above the horizon in mid-December in the morning. Above Hydra are
Sextans (the Sextant), Crater (the Crater), and Corvus (the Crow). East of due south is Virgo (the Maiden). Low
is the south/southeast is Centaurus (the Centaur) and low in the southeast is Libra (the Scales). Just starting to rise
is Scorpius along with Mercury.
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The Winter Hexagon:
I am including one more sky chart. Here is the sky on December 15 at 10:00 p.m. By this time, Gemini has risen
and all the stars of the Witer Hexagon are visible.
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Where are the Planets?

Mercury is now a morning object. At the beginning of the month, it rises about 90 minutes before sunrise at
magnitude 0.04. It is at greatest western elongation on December 7 and brightens to magnitude -0.5 by December
10. The waning crescent Moon is close to Mercury on December 17, three days after Mercury moves into
Scorpius. By December 18, Mercury is in Ophiuchus. By the end of the month, Mercury has moved out on
Ophiuchus and into Sagittarius and is lost in the rising Sun.

Venus and Mars are too close to the Sun to be visible.

Jupiter is in Gemini all month. Jupiter starts out the month at magnitude -2.5 and ends the month at magnitude
-2.7. The waning gibbous Moon passes near Jupiter on December 7. Jupiter rises in the even and is visible all
night.

Saturn rises in the afternoon and by the end of the month, is setting a little before midnight. Saturn starts the
month at magnitude 1.1 and fades to magnitude 1.2 by the end of the month. Saturn is in Aquarius all month. The
waxing crescent Moon passes by Saturn on December 26.

Uranus is in Taurus, about 4 degrees away from the Pleiades, all month. It is at magnitude 5.6 all month. The
waxing gibbous Moon passes near Uranus December 3, and the waxing gibbous Moon passes by Uranus on
December 31

Neptune is in Pisces all month. It is still close to Saturn for all of December, about 3 degrees apart all month.
Neptune is at magnitude 7.9 all month. With a telescope, Saturn is a good starting point to find Neptune in the
sky. The waxing crescent Moon passes Neptune on December 27.
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Connecting with the Human Orrery

Using the Orrery, it is easy to model the positions of the planets relative to each other and to the Sun. Because the
stars in the constellations are not at their true relative distances (many kilometers away in this model), the
positions of the planets relative to the constellations may be “off” by more than a constellation. The first Orrery
image below shows the planets out to Saturn. Jupiter and Saturn are at their correct relative distances. When
printed out on 8.5 inch by 11inch paper (standard paper), the scale is about 1.5 cm =1 AU, the Sun-Earth
distance. The second Orrery has circles relevant for December only. I have given the relative positions for
December 11, 2025 . Printed out on standard paper gives a scale of 5 cm =1 AU. On the page-sized scale, Jupiter
is 26 cm from the Sun’s position and Saturn is 48 cm from the Sun’s position. Because Jupiter and Saturn are
“off the page,” the lines from the Earth to Jupiter and Saturn go off the page toward their true relative positions. I
should note that the Orrery is not perfect. It uses circular rather than elliptical orbits. For this reason, the relative
positions of the planets may be off by a few days.

Using the Orrery, if you are on the Earth, as you (the Earth) rotate in a counterclockwise direction, just after the
Sun sets (over your right shoulder as you stand on the Earth), on December 11, you will first come to Mars, but it
is too close to the Sun to be visible. If you now look toward your left, a little bit east of south, you can see Saturn
high in the southwest. As you continue to rotate, you will soon see Jupiter just rising over your left shoulder. By
midnight, the Sun is at your back. Saturn is low in the southwest (over your right shoulder). High in the

southeast, toward your left shoulder, you will now see Jupiter. Continuing to rotate to your left, a little before
you would see the Sun over your left shoulder, you will see Mercury rising in the east. Venus is too close to be
visible. This model does not include Uranus and Neptune (or Pluto).
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