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Some Pictures:

I have been to a few Family STEM nights so far this year and I am getting ready for our Regional Science

Fair and Tucson Festival of Book (as well as an upcoming observing run and a talk at a retirement home in

Green Valley). I did take time out to go to the Tucson Gem and Mineral Show (bought a few things) and go

hunting for Saffordites:
https://www.vaticanobservatory.org/sacred-space-astronomy/hunting-for-saffordites-east-of-mt-graham-and-the-
vatican-telescope-pt-3/

I found only 5 small ones on this trip. There are more people hunting for them, many looking to sell them.
Here are a few pictures from the trip. The left picture is me with snowy Mt. Graham in the distance. The
middle one, taken by Grace Spencer shows the rest of our group: Twink Monrad, Cyndy Bechard, and me (I
got the names backwards in the 2023 article). As a group, we found only 25 Saffordites this time, but it was
nice to get out in the field with friends and the weather was nice. I have shown more challenging images
before, but the right picture was one of my finds. They are not very easy to see most of the time!

Latest Solar Noon:

I saw an article (linked below) that reminded me of a consequence of the

Equation of Time. While the Earth rotates at a uniform rate, the Earth’s

speed in its orbit is faster in Winter (closest to the Sun) than it is in 4 / X

Summer (farthest from the Sun). That, along with the tilt of Earth’s axis " \ /’

relative to the plane of its orbit gives us the Equation of Time (and the N_V

MINUTE

analemma, the figure 8 we see on many globes). If you look at the figure

on the right, you will see that last week, solar noon, the exact time the Sun
is due South, or due North for Carmen in Uruguay, is behind clock time »
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the most. The time of solar noon also depends on where you are in your 20

time zone. In Tucson, I am west of the center of the time zone, so solar

noon is always after clock noon. Today, solar noon is at 12:37, but in early November, it was at 12:07. The

difference is 30 minutes for everyone in the world.
https://earthsky.org/astronomy-essentials/years-lateft-solar—noon/



Astronomy in the News

3I/ATLAS Update:
There is nothing new to report as the comet moves away from the Sun. I am sure that there are still a lot of
astronomers observing it, so we may eventually see more research papers, but nothing new to make the
headlines.
Sun Grazing Comet Update:
This is actually the tale (pun intended) of two comets. As I
mentioned in the last Newsletter, comet C/2026 A1 (MAPS) will
be making its closest approach to the Sun in early April. If it
survives, it may be visible in our evening sky soon after that. It is
too close to the Sun from our perspective, so it has not been
observed since January 20. I have included another image of this
comet from January 13. The one other comet that has been in the
news is C/2025 K1 (ATLANS). Its closest approach to the Sun was
in October. It was imaged in November/December, with the
images and an article recently released. The lower image shows
that the comet is breaking up and there are now at least four pieces
large enough to give them their own designations. C/2025 K1
(ATLAS) was about half the diameter of C/2026 A1 (MAPS), 1.5
km vs. 2.5 km, and is classified as an Oort cloud comet that is
making its first visit to the inner Solar System (some of the pieces
may now be on a trajectory to take them out of the Solar System).
The comet’s closest approach to the Sun was 0.33 AU (49 million
km, 31 million miles, but this was enough for the tidal pull of the
Sun to tear it apart. For comparison, C/2026 (MAPS) will get
about 0.005 AU from the Sun and is likely not to survive its close
passage. I will keep you updated, but it is likely that we will not
hear anything until April and then it might be that C/2026 A1
(MAPS) did not make it through its close approach. As I
mentioned previously, C/2026 Al is likely to be a piece of the
Great Comet of 1106, and C/2026 Al is estimated to have an
orbital period of between 500 and 2,000 years, with an aphelion “Comet C/2025 K1 (ATLAS) on Nov. 11 and
distance (farthest distance from the Sun) of between 150 and 250 ~ Dec. 6, 2025, as it began to break up, as seen by
AU, well beyond the outer edge of the Kuiper belt. the Gemini North telescope. (Image credit:

https://www.livescience.com/space/comets/new-sungrazing- International Gemini

comet-could-become-visible-to-the-naked-eye-during-the-day-if-the- Observatory/N.OI ab{NSF/AU B. .Bolln.
. Image Processing: J. Miller & M. Rodriguez
sun-doesnt-destroy-it

(International Gemini Observatory/NSF

https://www.livescience.com/space/comets/dramatic-death-of- NOIRLab), T.A. Rector (University of Alaska
comet-c-2025-k1-atlas-caught-on-camera-space-photo-of-the-week ~ Anchorage/NSF NOIRLab), M. Zamani [NSF
NOIRLab])”

Acronyms and Comet Designations:

MAPS is a survey program (I think they are looking for asteroids as well as distant comets), in Chile, named
for their team: Alain Maury, Georges Attard, Daniel Parrott, and Florian Signoret. ATLAS stands for
Asteroid Terrestrial-impact Last Alert System. It is a NASA funded Near-Earth Asteroid survey program
with telescopes in Hawaii, Chile, and South Africa.

Comets (since 1994) are named for the year of discovery, a letter for each half month and number for the
sequence of discovery, so 2026 A1 was the first comet in the first two weeks of January 2026. 2025 D4 was
the fourth comet discovered in the second half of February 2025. The name of the discoverer(s) or team will
usually appear in parentheses after this designation.

P/ = periodic comet with an orbital period under 200 years.
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C/ = long-period comet (period of 200 to 1,000 years) that originates in the Kuiper belt, or a near-parabolic
comet, with a period in excess of 1,000 years or an unknown period that is thought to come directly from the
Oort cloud.

I/ = interstellar objects, whether or not they show cometary activity.

D/ = lost comets, either they got too close to the Sun or is no longer with us, such as Comet Shoemaker—
Levy 9 (D/1993 F2) that crashed into the atmosphere of Jupiter.

A/ = an object that was initially given a comet designation due to its comet-like orbit or it was thought to
show some activity, but further observations did not show any activity. Some astronomers have come up
with the term “dark comet” for objects such as these, but this is a term not recognized by the IAU. It is
estimated that about 5% of NEOs are extinct comets that have lost their surface volatiles (which is why we
use NEO rather than NEA—ODbject rather than Asteroid).

JWST, Helix Nebula:

On the right is an image of the Helix Nebula, the result of a solar-
mass star shedding material as it becomes a white dwarf. It is located
about 650 light-years from us and is called a planetary nebula, similar
to the Ring Nebula (they looked like planets when first observed with
lower-powered telescopes). It is about 5.8 light-years across and is
about 12,000 years old, with the inner structure being about 6,500
years old. Within the nebula are about 40,000 “cometary knots,”
neutral molecular gas with photoionized fronts facing toward the
central white dwarf. Each of the knots (excluding the tails) is larger
than the Solar System. Below are images taken by the Webb
telescope. The middle image is about 2 light-years high (my estimate)
and the image on the right is about 0.25 light-years across (again, my
estimate).

A mosaic image fom HST (primarily)

A

“The image of the Helix Nebula on the left is from the “This zoomed-in image highlights cometary knots in

ESO's VISTA telescope in Chile, a visual and infrared the Helix Nebula. Each of the knots is likely larger

telescope with a 4.1 meter primary mirror. On the rightis a than the Solar System. A foreground star with

JWST image of the nebula taken with its NIRCam diffraction spikes is prominent, and stars and distant

instrument. Image Credit: ESO, VISTA, NASA, ESA, CSA, galaxies are hiding in the background. Image Credit:

STScl, J. Emerson (ESO); Acknowledgment: CASU” NASA, ESA, CSA, STScl; Image Processing: Alyssa
Pagan (STScl)”

https://www.universetoday.com/articles/gazing-into-the-eye-of-sauron-with-the-jwst


https://en.wikipedia.org/wiki/Comet_Shoemaker%E2%80%93Levy_9
https://en.wikipedia.org/wiki/Comet_Shoemaker%E2%80%93Levy_9

JWST, Most Distant Galaxy:

The Webb telescope has observed the farthest known
galaxy, named MoM-z14. That means astronomers
are seeing a galaxy as it was about 280 million years
after the Big Bang. Based on these observations and
other similar galaxies, it appears that there are about
100 times as many evolved galaxies as models
predict. This galaxy also appears to contain more
nitrogen than predicted, implying that stars, through
fusion, have already evolved enough to produce the
nitrogen seen. One thing that is not explained in any
of the linked articles is how the measurements were

MoM-z14

“NASA’s James Webb Space Telescope shows galaxy MoM-
z14 as it appeared in the distant past, only 280 million years
" . . after the universe began in the big bang.
{)nadz .Int}“aug“ ﬂiere s lmagi;ﬁf thlfse galaxiesin 000 NASA, ESA, CSA, STScl, Rohan Naidu (MIT);

road infrared colors (filters). at they see 13 . Image Processing: Joseph DePasquale (STScl)”
called the Lyman Break where the hydrogen gas in a

galaxy absorbs the light shortward of 0.09 microns. For distant galaxies, the cutoff is redshifted into the
infrared, so a galaxy is seen at a longer wavelength filter, but not at a shorter wavelength filter. This gives
only an approximate measure of the redshift. In this research, the astronomers were able to measure the
spectral lines in the galaxy and get a much more accurate measure of the redshift. They found that MoM-
z14 (Mirage or Miracle) had a redshift of z = 14.4 (hence the name), where the Lyman Break was redshifted
to about 1.4 microns and the spectral features were similarly redshifted. This confirmed the distance of this
galaxy.
https://science.nasa.gov/missions/webb/nasa-webb-pushes-boundaries-of-observable-universe-closer-to-big-bang/

https://earthsky.org/space/galaxy-mom-z14-confirmed-as-most-distant-object-ever-seen/

HST, a Dying Star:
CRL 2688, the Egg Nebula was originally thought to
be a galaxy, but observations about 50 years ago and
eventually observations by HST showed that the Egg
Nebula was a protoplanetary nebula, the earliest stages
of what would become a planetary nebula such as the
Ring Nebula. The Egg Nebula is estimated to be about
3,000 light-years from us (I think the Press Release is
wrong) and about 0.2 light-years across and is
estimated to be only a few thousand years old. At the
center of this nebula is the evolved giant star V1610
that is somewhere between 0.6 and 8 times the mass of
the Sun. It has created a dust and gas shell around it as
it loses mass through its solar wind. The ring nature of
the protoplanetary shell is thought to be either due to
periodic nature of mass loss or due to the effects of an
unseen stellar companion to V1610. This mass loss
phase is thought to last less than a few 10s of
thousands of years. Eventually, V1610 will likely look
something like the Ring Nebula and other similar
planetary nebula.
https://science.nasa.gov/missions/hubble/nasas-hubble-
captures-light-show-around-rapidly-dying-star/

“NASA’s Hubble Space Telescope reveals the clearest view
yet of the Egg Nebula. This structure of gas and dust was
created by a dying, Sun-like star. These newest
observations were taken with Hubble’s Wide Field
https://www.space.com/astronomy/hubble-space- Camera 3. NASA, ESA, Bruce Balick (UWashington)”
telescope/hubble-space-telescope-captures-the-final-

breaths-of-a-dying-star



HST, Unusual Objects in Hubble Archive Images:
In a previous study, astronomers had used the
Hubble Legacy Archive to create nearly 100
million small “cutouts” of the Hubble images
that contained extended objects. Each of the
cutouts was 7.5 arcsec by 7.5 arcsec (1/250 the
diameter of the Moon). The authors of this
paper then used assisted machine learning to
discover 1,300 unusual objects, including 800
previously undocumented objects. These
included “86 new candidate gravity lenses, 18
jellyfish galaxies, and 417 mergers or
interacting galaxies.” I had to look up jellyfish
galaxy in Wikipedia: “A jellyfish galaxy is a
type of galaxy found in galaxy clusters. They
are characterized by ram pressure stripping of

gas from the affected galaxy by the intracluster  «gjx previously undiscovered, weird, and fascinating astrophysical

medium, triggering starbursts along a tail of objects are displayed in this new image from NASA’s Hubble
gas.” On the right are examples of their Space Telescope. They include three lenses with arcs distorted by
discoveries. gravity, one galactic merger, one ring galaxy, and one galaxy that

defied classification. NASA, ESA, David O'Ryan (ESA), Pablo
Gomez (ESA), Mahdi Zamani (ESA/Hubble)”

https://science.nasa.gov/missions/hubble/ai-unlocks-hundreds-of-cosmic-anomalies-in-hubble-archive/
https://earthsky.org/space/ai-combed-hubbles-archive-revealing-hundreds-of-cosmic-anomalies/

Juno, Jupiter Size Updated:
Pioneer 10 flew by Jupiter at the end of 1973 and Pioneer 11 D
flew by in 1974. Voyager 1 and 2 few by Jupiter in 1979 Smaller,
. Flatter
(Voyage 2 got there first). Until the most recent results, these o
were the only radio occultation measurements of Jupiter (1
bar pressure level). The Galileo spacecraft made radio
occultation measurements of the Galilean satellites but did
not seem to have done similar observations of Jupiter’s
atmosphere. The work reported here refines the previous
measurements of the radius/diameter of Jupiter and shows
that Jupiter is slightly smaller and slightly flatter (more
oblate) than Pioneer and Voyager measured. As the image on  “An illustration of Jupiter showing the discrepancy
the right shows, the equatorial radius was decreased by 4 km  between Juno’s observations and those of the
(2.5 miles), from 71,492 km (44,423 miles) to 71,488 km Voyager and Pioneer probes. (Image credit:
(44,421 miles). The polar radius was decreased by 12 km (7.5 Weizmann Institute of Science)”
miles), from 66,854 km (41,542 miles) to 66,842 km (41,534 miles). The authors say that these
measurements are accurate to 400 meters (1,300 ft). I note that you cannot measure to the cloud tops as the
different cloud bands—zones and belts—have different altitudes in the Jovian atmosphere.
https://www.livescience.com/space/planets/textbooks-will-need-to-be-updated-jupiter-is-smaller-and-flatter-than-
we-thought-juno-spacecraft-reveals

Meteors, Meteorites, Asteroids, and Comets:

As of February 16, 2026, there are 1,493,114 known minor planets (25,145 added since January 21). Of
these, 875,150 are numbered (no change). There are 4,630 known comets (4 more). There are 40,941 (81
more) Near-Earth Objects (NEOs). There are 882 NEOs larger than a kilometer (0.6 miles) in diameter (five
more). There are 11,567 NEOs larger than 140 meters (460 ft) in diameter (16 more). [A note: there are two
sources for these numbers, and they never agree exactly, even if they are updated the same day. JPL has
more total asteroids by over 10 thousand (JPL inclgdes Trans-Neptunian Objects which IAU may not) and


https://en.wikipedia.org/wiki/Galaxy
https://en.wikipedia.org/wiki/Galaxy_cluster
https://en.wikipedia.org/wiki/Ram_pressure
https://en.wikipedia.org/wiki/Intracluster_medium
https://en.wikipedia.org/wiki/Intracluster_medium
https://en.wikipedia.org/wiki/Starburst_region

the IAU has more NEOs by a few hundred (a possible small difference in definition). I use JPL for total
asteroids and IAU for total NEOs. 347 NEOs have been discovered since the beginning of the year. A
potentially hazardous asteroid is an asteroid whose orbit could bring it with 0.05 AU of Earth and is
estimated to be at least 140 meters in diameter. However, many of these have orbits that are fairly-well
characterized so there is little to no risk of their hitting Earth in the near future. ESA lists just those that have
some potential chance of hitting Earth, usually due to orbital uncertainties. This is why my team observes
them on the VATT so that we can reduce these uncertainties. ESA’s “At Risk™ list as of February 16, 2026,
is 1,913 Near-Earth Objects (seven more). We have been credited with removing two asteroids from this list
in our January observing run!

Asteroid Close Approaches:

In the last 30 days, 14 asteroids have been observed to have come closer to the Earth than the distance to
the Moon (LD) with estimated diameters from about 1.0 meters in diameter to about 13 meters in diameter
(if high or low reflectivity, respectively). There were seven additional asteroids observed that came as close
as 1.0 to 2.0 times the distance of the Moon, with estimated diameters between 1.7 and 9.8 meters. In the
next 60 days, two asteroids are predicted to come closer to us than the Moon and none between 1.0 and 2.0
times the distance to the Moon with estimated diameters of between 2.3 and 33 (one of these has not been
observed in 13 years.

Between January 17 (observed) and April 7 (predicted in the next 60 days), seven asteroids with estimated
diameters between about 60 meters and 1,000 meters in diameter have passed/will pass between 7.7 and
16.9 lunar distances (LD) of the Earth. Of the two large asteroids that have been observed to pass within 20
LD (0.05 AU) of the Earth between January 17 and February 14, two were discovered prior to this year. One
was discovered in 2001 and one in 2004. Of the five asteroids that are predicted to pass within 20 LD (0.05
AU) of the Earth between February 16 and April 7, 2026, one was discovered in 2002, two were discovered
in 2025, and two were discovered in 2026. There are 165 asteroids that were seen or are predicted to come
within 20 lunar distances of the Earth (about 0.05 AU) between January 16, 2025, and April 14, 2026 (last
30 days to next 60 days). Of these 116 have been observed (through February 15) and 49 are predicted
(starting February 16). Of the 49 predicted close approaching asteroids, six were discovered in January and
10 were discovered in February 2026 (first half). This will give you an idea of how many close approaching
asteroids are likely to be discovered in the next month! I already reported on our January run and will report
on our upcoming run in the next Newsletter.

2024 YR4 Update:

This Near-Earth Asteroid was discovered on
December 27, 2024, two days after its closest
approach to the Earth (2 times the distance to the
Moon). It will fly by Earth again in 2028 (20 lunar
distances). At one point, it had a 3% chance of
hitting the Earth in 2032, but that has decreased to
essentially zero. However, there is still a 4% chance
that the asteroid will impact the Moon on

Impact angle (°)

December 22, 2032. The image on the right shows &

the potential impact site (within that 4% eEF S St o ks B o
hili 1 1 1 1 1 @ |mpact site A oI t site D
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day. The article referenced here estimates that the ® IeEae ». lpatsksp

(lon 35.5°W, lat 33.2°S, impact angle 36°) (lon 122.1°W, lat 31.9°S, impact angle 84°)

impact will be as bright as Jupiter looks like now. “The potential path along which asteroid 2024 YR4 may impact

However, there would be a 19t 9f debris exca\'/a‘ted the moon is highlighted in multiple colors. However, only a small

from the Moon, abou.t 100 million kg (200 million  gecion of this lies in the region that will be unlit on the predicted

pounds, that would give us spectacular meteor day of the crash (Dec. 22, 2032). (Image credit: Yifan He)”

showers for days to months.
https://www.livescience.com/space/asteroids/asteroid-2024-yr4s-collision-with-the-moon-could-create-a-flash-
visible-from-earth-study-finds 6


https://www.livescience.com/space/asteroids/asteroid-2024-yr4s-collision-with-the-moon-could-create-a-flash-visible-from-earth-study-finds
https://www.livescience.com/space/asteroids/asteroid-2024-yr4s-collision-with-the-moon-could-create-a-flash-visible-from-earth-study-finds

Classifying Near-Earth Asteroids:

Astronomers have surveyed 80 Near-Earth Asteroids, using broad visible filters to classify asteroid spectral
types. They found that nearly half of the asteroids were S-type (rocky), and about 25% were C-type dark
carbonaceous asteroids. The rest fell into several other spectral classifications. While this adds to the general
classification of Near-Earth Asteroids, it does not seem to be consistent with other studies where C-types
tend to dominate. This may be due to a bias in the observations that the authors have not taken into account:
for any given size, S-type asteroids will be significantly brighter (25% or higher reflectance vs. 5%
reflectance), so you would expect to be able to measure more S-type than C-type. I do not think that this
paper has been peer reviewed yet, so it will be interesting to see what comes out after critical review. The
data are valuable, but the statistical distribution may underrepresent the darker asteroids.

https://www.spacedaily.com/reports/Survey of 80 near Earth asteroids sharpens view of their origins and ri
sks 999.html

Ancient Meteorite and Mars’ Watery Past:
Northwest Africa 7034 (NWA 7034; Black Beauty)
was found in 2011 and is the oldest known meteorite
from the surface of Mars, 4.4 billion years old. It is a
basaltic (volcanic lava) rock and was known to
contain water in the form of hydrated minerals. The
research reported here used a relatively new
technique to do a non-destructive analysis and found
that the rock contains 0.6% water, more than
previously thought. This has implications (more
evidence) for the existence of water Mars in its early
history. This meteorite is also one of the few martian
meteorites that scientists think they have identified it
crater of origin, the crater Karratha about 5-10 million years ago in the Terra Cimmeria-Terra
Sirenum region of the southern highlands. They also think that an earlier impact about 1.5 billion years ago
created an ejecta blanket that this meteorite is a part of.
https://www.livescience.com/space/mars/martian-meteorite-that-fell-to-earth-is-full-of-ancient-water-new-scans-
reveal

: = : L‘." D
The meteorite NWA 7034, nicknamed Black Beauty

https://www.sciencealert.com/scientists-scanned-a-black-rock-from-mars-and-found-something-surprising

Moons and Rings:

As of February 2, 2026 (last update), there are 419 moons (satellites) orbiting six planets (no change in the
last few months). Several moons of Jupiter that were first seen several years ago have been recovered, but
they have not officially been confirmed. As of February 1, 2026 (last update), there are 607 asteroids, dwarf
planets, Centaurs, and Trans-Neptunian Objects with companions (no change since mid-January). There are
588 binary systems (same), 17 triple systems (same), 1 quadruple (130 Elektra), and 1 sextuple system
(Pluto), for a total of 630 companions (same). To break this down, 109 Near-Earth Objects (same) have
companion moons (5 have 2 moons, same), 36 Mars-Crossing Asteroids (same) have companion moons (1
with 2 moons), 310 Main Belt Asteroids (4 more) have companion moons (1 with 3 moons, 8 with two
moons, and 1 with 1 moon and rings; 1 also has dual asteroid/comet designation), 8 Trojan Asteroids have
companion moons (same), and 144 Outer Solar System Objects (dwarf planets, Centaurs, and Trans-
Neptunian Objects) (1 more) have companion moons (2 with 2 moons, 1 with 5 moons). There are 4 TNOs
and Centaurs with moons that have or are suspected to have rings (same) and 1 with rings but no moons. For
those of you doing the Solar System Classification activity, this is a good example of how there is overlap
among planets, dwarf planets, and asteroids as to how we classify them based on characteristics (moons and
rings in this case. There are more satellites/moons of asteroids than there are of planets, 630 vs. 419. There
are also more asteroids with rings than planetary ring systems.


https://en.wikipedia.org/wiki/Karratha_(crater)
https://en.wikipedia.org/wiki/Terra_Cimmeria
https://en.wikipedia.org/wiki/Terra_Sirenum
https://en.wikipedia.org/wiki/Terra_Sirenum

Formation of the Moons of Jupiter:
There have long been two theories for the
evolutionary state of the four Galilean satellite of

N\

Jupiter: they all formed with significant amounts of \

Anhydrous rocks \"\ Hydrous rocks \ Hydrous ro
\

water or lo was devoid of water from its time of
formation. In the second case, the assumption was
that Jupiter and these satellites formed as a mini-
Solar System, with the early heat from the formation
of Jupiter preventing lo from retaining any water. In
the research reported here, the authors have modeled
the formation of Jupiter and the four satellites,
confirming that Io was formed dry while Europa ,
Ganymede, and Calliston were cool enough for the
formation of hydrous minerals and, farther out, ice.
https://astrobiology.com/2026/01/the-water-makeup-of-jupiters-galilean-moons-was-set-at-birth.html

Hydration of Galilean Moons — SWRI

Europa, Life-Friendly Molecules:

The Galileo spacecraft went into orbit around Jupiter in
December of 1995 and orbited Jupiter for nearly eight
years before it was deorbited to burn up in Jupiter’s
atmosphere (to prevent the spacecraft from accidentally
crashing into a satellite and contaminating it). I recently
wrote about the spider-like features on Europa that were
formed by briny water seeping up through cracks in
Europa’s crust. In this research, scientists reexamined
infrared reflectance data from Galileo and discovered
ammonia-bearing compounds on the surface of Europa.
Ammonia in water acts like antifreeze to reduce the

freezing pgint Qf the water, allowing the water to leak “Ammonia-bearing compounds on Jupiter's moon Europa,
out of the interior of Europa (subsurface pools or a shown in red, were found by the Galileo spacecraft in
subsurface ocean) onto Europa’s surface. Ammonia is 1997. The finding was uncovered by a new analysis of the

an important ingredient for life, along with other organic  Galileo mission's data. (Image credit: NASA/JPL-

molecules. Because of sublimation and interaction with ~ Caltech)”

sunlight, frozen ammonia water does not last long on the surface of Europa, so finding it on the surface

implies it is continuously being supplied from the interior.
https://www.livescience.com/space/planets/life-friendly-molecules-are-leaking-out-of-jupiters-giant-moon-
europa-galileo-images-hint

Planets and Dwarf Planets:

Active Mercury:

The MESSENGER spacecraft orbited Mercury from 2011 to 2015.

Scientists have gone back and reexamined those images and have

found unusual white streaks on the slopes of some crater walls.

The researchers have found and mapped about 400 lineae—bright

linear streaks—scattered across Mercury. The streaks appear more on

Sun-facing slopes [could that be because they are easier to see?] and

the researchers propose that the streaks were caused by volatiles

(such as sulfur) seeping from below the surface. Also, similar

features on other surfaces tend to erode fairly quickly, so these are

relatively young—Mercury is still active.
https://www.sciencealert.com/strange-bright-lines-on-mercury-suggest-
its-not-dead-after-all

“The streaks on the slopes of a crater wall on
Mercury in an image taken on 10 April 2014.
(NASA/JHUAPL/Carnegie Inst. Wash.)”


https://en.wikipedia.org/wiki/Lineae
https://mediarelations.unibe.ch/media_releases/2026/media_releases_2026/streaks_mercury/index_eng.html

Venus Lava Tubes:

Here is another case of going back and looking at old
data! The Magellan spacecraft radar mapped the
surface of Venus, through its thick clouds, from 1990
to 1994 (at that time, more of the surface of Venus
had been mapped than the Earth’s ocean floor). At a
conference late last year, scientists reported the
discovery and mapping of four crater chains, similar
to what is seen on the Moon and Mars, and indicative
of collapsed lava tubes. In this research, the authors
discovered a “skylight,” a collapse that opens into the
subsurface lava tube. While only a few have been
confirmed, with this reported discovery, skylights
have now been seen on Venus, the Moon, and Mars. 1

“{Scientists analyzing decades-old NASA Magellan data
have identified what may be only the second reported lava

will n'ote that more than a thousand volcanoes have tube on Venus, adding to growing evidence that the planet
been identified on Venus, so there may be many is not a geologically dead world. (Image credit: RSLab,
more, as yet unidentified, lava tubes and skylights. University of Trento)”

https://www.space.com/astronomy/venus/venus-may-have-an-underground-tunnel-carved-by-volcano-eruptions

Mars Ocean:
Valles Marineris is the largest
known canyon in the Solar
System. It is 4,000 km (2,500
miles long). For comparison, the
Grand Canyon is 450 km (277
miles) long. Valles Marineris is
estimated to be about 3.5 billion
years old. It is mostly likely a
tectonic fault crack, caused by
the creation of the Tharis Bulge
and then widened by erosion and
slumping of its walls. There was
previous evidence of Valles
Marineris having had water in it
as there are outflow channels on
its eastern end. In the research
reported here, geologists have
examined a portion of the
northern rim, a region that
appears to have ancient river
deltas, implying the presence of
water at some time in the past. (I
think I have pointed this region
out in the left two images) They also propose that this implies that the northern ocean on Mars was much
more extensive than previously thought.
https://www.livescience.com/space/mars/an-ocean-the-size-of-the-arctic-once-covered-half-of-mars-new-images-
hint

Examples of deltas in Coprates
Chasma in Valles Marineris. Image
via Argadestya et al./ NPJ Space
Exploration (CC BY 4.0).

https://earthsky.org/space/ancient-mars-ocean-valles-marineris-coprates-chasma-deltas/


https://www.nature.com/articles/s44453-025-00015-8/figures/2
https://www.nature.com/articles/s44453-025-00015-8/figures/2
https://creativecommons.org/licenses/by/4.0/

Interior of Neptune:
In the January Newsletter, there was an article about
a model for the interiors of Uranus and Neptune that
has them being rocky bodies surrounded by a thick
atmosphere and not having icy interiors. Fortunately,
those researchers pointed out that there is still not
enough information to say which model is correct.
Now, another paper has been published that proposes
a different model for the interiors of the ice giants
Uranus and Neptune. The idea of “supersonic water,”
water at very high temperature and pressure has been
proposed before to explain the unusual behavior of
the planets’ tilted magnetic fields. In the research
reported here, the scientists have been able to
reproduce supersonic water in the lab and found that
the crystal structure was not as simple as they thought. Therefore, it is possible that there is supersonic water
in the interiors of the ice giants, and it can explain the unaligned magnetic fields that Voyager 2 observed
decades ago.

https://www.sciencealert.com/hot-black-ice-might-be-responsible-for-neptunes-wild-magnetism

Visualization showing the crystal structure of superionic
water and how it fits inside Ice Giant planets. (SLAC)

Exoplanet Update:

As of February 16, 2026, there are 7,966 confirmed extra-solar planets (27 more since January 21, my last
update) orbiting 5,406 stars (8 more), with 1,113 star systems (5 more) having more than one exoplanet
orbiting them. In addition, there are 2,592 candidate exoplanets (9 more) orbiting 2,275 stars (9 more), with
149 stars (1 more) having more than one exoplanet orbiting them. Most of these candidate exoplanets are
likely to be real but need to be confirmed by more detailed ground-based observations or other techniques. 1
have always used the complete list from the Catalogue of Exoplanets. This includes “exoplanets” with
masses greater than 13 times the mass of Jupiter which are more likely to be brown dwarfs. If I limit my list
to exoplanets having a mass less than 13 times the mass of Jupiter, the total number is obviously less. Here
are the revised statistics: 6,238 confirmed exoplanets (18 more) orbiting 4,650 stars (9 more), with 1,047
star systems (4 more) having more than one exoplanet orbiting it. In addition, there are 2,130 candidates
(unconfirmed) orbiting 1,971 stars, with 131 having more than one exoplanet. There are 824 binary star
systems (81 of these are triple or quadruple star systems) with about 1,085 exoplanets orbiting one of the
stars (no change from last month) and there are 35 star systems with 43 exoplanets orbiting both stars in the
binary system (no change). Two star systems have two exoplanets orbiting them. Three star systems have
three exoplanets orbiting both stars.

Unknown Object Hidden in Gas Cloud.:

JO705+0612 is a Sun-like star that is about 3,000 light-
years away. In 2024, a survey telescope that looks for
objects that vary in brightness (such as transiting
exoplanets) noted a sudden dimming of the star, hench its
alternate name, ASASSN-24fw. The star had dimmed to
only 3% of its previous brightness and stayed low for
over 8 months. The authors of this research made
spectral observations of the dimmed star and found that
the light was blocked by a dense molecular cloud about
200 million km (125 million miles) in diameter and
about 13.3 AU from the star (Saturn is 9.6 AU from the
Sun, for comparison). The cloud is rich in metals such as
iron and calcium and its internal motion implies that

“The giant metallic cloud (illustrated here) is bound
together by a mysterious object that could be a large

. . S . planet or dwarf star. Image credit: International Gemini
there is a massive object inside, most likely a small star. 5 oo ory/NOTRLab/NSF/AURA/P. Marenfeld & M.

They prefer a star instead of planet or a brown dwalra' Zamani”


https://www6.slac.stanford.edu/news/2026-01-08-exotic-form-ice-just-got-weirder

because the cloud is bright in the infrared and so is being heated by some internal source, a star. The authors
also conclude, based on the metal content of the cloud, that the cloud was most likely formed by the
collision of two asteroid-sized bodies.

https://earthsky.org/space/mysterious-object-in-giant-gas-cloud

https://www.livescience.com/space/astronomy/giant-metal-cloud-spotted-in-nearby-star-system-could-be-hiding-
a-second-alien-sun

“Teenage” Exoplanetary Systems:
Astronomers have used ALMA (Atacama Large
Millimeter/submillimeter Array) in Chile to
conduct the ALMA Resolve exoKuiper belt
Substructures (ARKS) survey of forming
planetary systems “to observe 24 disks of dusty
debris around infant stars.” While the survey was
not designed to find new exoplanets, what the
survey is looking at is the dusty debris left over
after exoplanets are formed. By looking at the
dust structure they hope to be able to see where
there may be exoplanets within these ring
structures. To quote one of the ARKS team
members, "We're seeing real diversity —notjust  protoplanetary disks seen by ALMA as part of the ARKS
simple rings, but multi-ringed belts, halos, and project. (Image credit: Sebastian Marino, Sorcha Mac
strong asymmetries, revealing a dynamic and Manamon, ARKS collaboration)
violent chapter in planetary histories."
https://www.space.com/astronomy/exoplanets/astronomers-discover-the-growing-pains-of-teenage-exoplanets

Unusual Exoplanet System:

Most planetary systems have the smallest, rocky,

planets/exoplanets closer in with the gas and ice giants farther out

where they can retain the gases from the protoplanetary disk from

which they are forming. However, the research reported here

discusses the discovery of a planetary system that does not follow

this “rule.” LHS 1903 is a red dwarf star about 116 light-years

from us. It is half the mass of the Sun and half the diameter of the

Sun, and much cooler. It is orbited by four (possibly five)

exoplanets all of which orbit close to the parent star (the farthest

one orbits at a distance of 0.15 AU from the star, compared with “Artist impression of the planetary system

Mercury that orbits 0.39 AU from the Sun). All of them are larger  argund the star LHS 1903” (From ESA article)

and more massive than the Earth (1.4 to 2.5 times the diameter

and 3.3 to 6.0 times the mass). All were detected by the transit method, so their diameters are fairly

accurate, and their masses were determined by their tug on the star, radial velocity, so not as accurate. That

said the researchers report that, by density, the inner exoplanet is rocky, the next two are gas planets, and the

last one is rocky, having a density more than twice that of the middle two exoplanets. From this they

conclude that the exoplanets formed in sequence, from the inner to the outer, and that, by the time the last

exoplanet formed, there was little gas available for the fourth exoplanet to retain. My comment: The

densities of the two middle exoplanets are about 0.4 to 0.5 times that of Earth (from Wikipedia), so I do not

see how they would rule out bodies that are a mixture of ice and rock with a thick atmosphere, but not gas

giants (as mentioned in the first article). Could the exoplanets be migrating in and the inner ones are now

warm enough for a thick atmosphere? The outer one could contain more ice, not unlike our planets.
https://www.space.com/astronomy/exoplanets/scientists-have-found-an-inside-out-planetary-system-heres-what-
it-looks-like

https://www.esa.int/Science Exploration/Space Science/Cheops/Cheops_discovers_late bloomer from another
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https://www.esa.int/ESA_Multimedia/Images/2026/02/Artist_impression_of_the_planetary_system_around_the_star_LHS_1903
https://www.esa.int/ESA_Multimedia/Images/2026/02/Artist_impression_of_the_planetary_system_around_the_star_LHS_1903

Cold Earth:

HD 13701 is a K-type (orange) star that is 150 light-years from us. In 2017, they found a possible single

transit of an exoplanet (looking back at archival TESS transit data). Based on this, the authors propose that

this candidate exoplanet is on the outer edge of the star’s habitable zone and is slightly larger than the Earth.

There is a large uncertainty in the estimated orbit of the exoplanet, so more observations are needed to

confirm the results presented here.
https://www.space.com/astronomy/exoplanets/a-cold-earth-exoplanet-just-146-light-years-away-might-be-in-its-
stars-habitable-zone-if-it-exists

https://earthsky.org/space/ice-cold-earth-exoplanets-mars-kepler-space-telescope/

Stars and Nebulae:

Ring Nebula:

The Ring Nebula (one of the objects you have likely seen if you
have attended Astronomy Camp) was discovered by Charles
Messier in 1779 and name M57, the 57th fuzzy object he
catalogued so that he would not misidentify it as a comet. The
Ring Nebula, a planetary nebula, is 2,600 light-years from us and
was formed in the last stages of a solar-mass star as it expeled
much of its mass before becoming a white dwarf (seen at the
center of the HST image below on the left). By measuring its rate
of expansion, we know that it formed about 1,600 years ago and is
now 4.7 light-years across. The white dwarf has a mass of about
0.6 times that of the Sun. The white dwarf is about the diameter of
the Earth, has a temperature of 125,000 K, and is about 300 times
as luminous as the Sun. If you look at the HST image and the
Webb images in the middle, you may notice a faint band going
across the center. For the first time, astronomers have looked at “This is the iconic Ring nebula, as seen by
the Ring Nebula in a range of narrowband filters, the image below combining 4 images from the WEAVE/LIFU
on the right, and have seen that this band shows up only as an iron  instrument on the William Herschel
emission band. What is also unusual about this band is that it is not Telescope in the Canary Islands, Spain. The
centered on the central white dwarf and also appears to be moving — never-before-seen “bar” across the middle is

away from us. More observations will be needed before due to light emitted by ioni;ed iron. atoms.
astronomers can determine the cause of this iron-rich band, 0.14 Image via Royal Astronomical Society/
times Earth’s mass. University College London.”

https://www.sciencealert.com/ a—glowing—ba—of—iron—is—haunting—the—ring—nebula—and—no—one—knows—Why
https://www.universetoday.com/articles/what-created-this-strange-iron-bar-in-the-ring-nebula

https://earthsky.org/space/iconic-ring-nebula-holds-mysterious-iron-bar/
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https://science.nasa.gov/mission/hubble/science/explore-the-night-sky/hubble-messier-catalog/messier-57/
https://www.ing.iac.es/Astronomy/telescopes/wht/
https://www.ing.iac.es/Astronomy/telescopes/wht/
https://ras.ac.uk/news-and-press/research-highlights/mysterious-iron-bar-discovered-famous-nebula
https://earthsky.org/space/iconic-ring-nebula-holds-mysterious-iron-bar/

Behemoth Star, Not Dead Yet:

WOH G64 is a red supergiant (or hypergiant) star in the Large
Magellanic Cloud, 163,000 light-years away. It is also known as
the “behemoth star,” and is one of the largest stars known. It is
about 1,500 times the diameter of the Sun, and if put into our
Solar System, with a radius of about 7 AU, it would extend
beyond the orbit of Jupiter. It has a mass that is about 20 times
that of the Sun, and is estimated to be about 280,000 times as
luminous as the Sun. It is estimated to be less than 5 million years
old. Imaging of the star shows that we are seeing the star pole-on

and that it is surrounded by a dust torus as the star loses a mass “WOH G64, a.k.a. the "behemoth star," is a
equal to the Sun every 3,000 years. The star has dimmed red supergiant that was previously predicted to
significantly in recent years (I cannot find a timescale for this), imminently explode in a violent supernova,

but this implies that it has begun to shed its outer layers, was thanks to recent research that uncovered a

cocoon of dust surrounding it. (Image credit:

transitioning into a yellow hypergiant, and thus would soon
ESO/K. Ohnaka et al.)”

become a supernova. However, this has not happened. The

authors of the research reported here have found that the atmosphere of star shows that it has not

transitioned in a yellow hypergiant and have proposed a different explanation for the star’s mass loss—a

large binary companion that is siphoning off the outer layers of WOH G64. It is this process that has created

the torus of material that we now see, not the transition of the star just before it becomes a supernova.
https://www.livescience.com/space/astronomy/behemoth-star-previously-thought-to-be-dying-is-rising-from-the-
ashes-like-a-pheonix

Supernovae and Black Holes:
Our Recently Active Supermassive Black Hole:
The Webb telescope, along with other telescopes have shown that the black hole at the center of the Milky
Way galaxy, Sagittarius A*, can flare up to several times a day as material falls into it. Five or six years ago,
I wrote about Sagittarius A* having a significant flare 3.5 million years ago. Light from this event was seen
as an echo of UV light that HST saw illuminating what is called the Large Magellanic Stream. In the
research reported here, astronomers have seen the X-ray echo of a flare from Milky Way’s black hole. On
Earth, we might have seen this flare a few hundred years ago. When the flare occurred, it illuminated a large
molecular cloud near the black hole, and we are now seeing the reflection of this event off this cloud. As the
article points out, and as Don and I have pointed out before with our “lookback™ activities, the actual flare
occurred about 26,000 years ago and it has taken this long for the light from this event to reach us.
https://earthsky.org/space/milky-ways-central-black-hole-erupted-recently

Star-Killing Black Hole:

Back in 2018 astronomers discovered a black hole, named
AT2018hyz, that was starting to shred a star that got too
close to it. The process is called spaghettification as the
star is being stretched out and torn apart. As the star is
being consumed, the black hole will also flare up, creating
an energetic jet. As is illustrated on the right this is what
the authors saw in 2018. However, this event is still
ongoing and is presently 50 times brighter than it was in
2019. Other black hole shredding events have been seen
before, but this appears to be unusual in the duration of the

event and the amount of energy seen in the jet. “An illustration of a black hole shredding a star and
https://www livescience.com/space/black-holes/black-hole-  releasing an energy jet. The powerful 'Jetty
outburst-jetty-mcjetface-is-one-of-the-most-energetic- McJetface' feature was discovered in one such
objects-in-the-universe-and-only-growing-brighter system. (Image credit: DESY, Science

Communication Lab)”
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Primordial Black Holes:

This is above my pay grade, but I will attempt to
give a summary. In 2023, the KM3NeT neutrino
detector in the Mediterranean Sea detected a
neutrino that was 100 more energetic than any seen
before. There were two issues with this detection.
First, why was this even not seen at the IceCube
Neutrino Observatory at the South Pole? Second,
what created this high-energy neutrino? The authors
conclude that the neutrino was created by the
explosion of a primordial black hole, one that
formed soon after the Big Bang. These are asteroid-
sized black holes that formed “directly from density
fluctuations in the ‘primordial sea’ of ultrahot
particles that filled the cosmos during its first
moments after the Big Bang.” I refer you to the links
below for more details if you are interested.

“A speculative illustration of tiny primordial black holes.
Have physicists just seen one explode? (Image credit:
University of Massachusetts Amherst)”

https://earthsky.org/space/did-we-see-a-black-hole-explode-explain-dark-matter/

https://www.space.com/astronomy/black-holes/did-astronomers-see-a-black-hole-explode-an-impossible-particle-

that-hit-earth-in-2023-may-tell-us
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