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The Incredible Photos Of The Titanic
Bon Voyaged
On the 10th of April, 1912, the RMS Titanic, a British passenger liner, set sail for its
maiden voyage from Southampton England to New York City. At 11:40 P.M. on April
14th, 1912, the maiden voyage would come to an abrupt end when the RMS Titanic
struck an iceberg in the North Atlantic Ocean and sank 2 hours and 40 minutes later.

The RMS Titanic, Olympic Class Ocean Liner
The Titanic is the 2nd largest ocean liner wreck in the world, beaten by her sister the
HMHS Britannic. Its Gross Register Tonnage GRT was 46,328, measured 882 ft. 9
inches long, and stood 175 ft. high.

Built By Harland And Wolff, Heavy Industries Ltd.
The RMS Titanic was constructed by a Northern Irish heavy industrial company
located in Belfast, Ireland. At a cost of 7.5 Million U.S. Dollars. It was laid down

March 31st, 1909 and completed April 2nd 1912. The architect of the RMS Titanic,
Thomas Andrews, died when she sank.

Captain Edward John Smith
Edward John Smith, RD was a British Merchant Navy officer. He served as master of
numerous White Star Line vessels. He was the captain of the RMS Titanic during its
maiden voyage, and perished when it sank.

Sea Trials
Seen here the RMS Titanic is in her sea trials, on April 2nd of 1912.

Passengers Boarding
These passengers are boarding the RMS Titanic as it is docked in Southampton.

Passengers On The Deck
Passengers on one of the decks of the RMS Titanic.

Before The Maiden Voyage
The RMS Titanic docked in Southampton before departing for her maiden voyage.

The Iceberg
The iceberg that sank Titanic would have been up to a mile long, displacing around a
billion tonnes of seawater. Scientists believe it could have been as much as 15,000
years old by the time the RMS Titanic struck it, starting out as just a snowflake.

The Captain’s Bridge
The Captain’s Bridge of the RMS Titanic.

The Boiler Room
The 29 boilers that produced the steam which powered the RMS Titanic were 15 ft. 9
inches in diameter and 20 ft. long. They were heated by a crew of 176 round the clock
firemen who shoveled coal into the 159 furnaces on board.

The Boilers
Each boiler weighed 91.5 tons and was capable of holding 48.5 tons of water.

The Engines
There were 3 main engines on the RMS Titanic, 2 reciprocating 4 cylinder, triple
expansion steam engines and 1 centrally located low pressure parsons turbine. Each
drove a single propeller.

Wreckage On The Seafloor
This photo illustrates part of the overall wreckage of the Titanic as it is today.

Nearing Completion
The RMS Titanic sits near the slipway in Belfast here awaiting sea trials.

Propeller Shafts
Large shafts where the propellers attached were directly linked to the engines. The
middle propeller could be stopped but not reversed.

The Propellers
There were 3 propellers, one for each engine. They were constructed with manganese
bronze alloy. The 2 outer propellers were 23.5 ft. in diameter, and the middle one was
17 ft.

Propeller
Here is one of the ship’s massive propellers as it is today.

The Rudder
The RMS Titanic’s rudder alone weighed over 100 tons, it was 78 ft. 8 inches high
and 15 ft. 3 inches long. The rudder required a steam powered engine of its own to
steer the ship. 2 engines were installed, but only 1 was used.

The Communications Room
The radio room was located on the Boat Deck, in the officers quarters. The radio
service maintained a 24 hour schedule, primarily sending and receiving telegrams,
but also handling navigation messages including weather reports and ice warnings.

The Anchors
The RMS Titanic had 2 anchors, each weighed 15 tons.

Whistles
The RMS Titanic's whistles weighed in at just over 750 lbs a piece and stood 4 ft tall.
They were powered by steam and sounded to indicate daily shift duties for the White
Star Line crew. They were also used to alert entrance or exit from a port.

Toppled Mast
Titanic was rigged with two pole masts spaced about 600 feet apart. These masts
were made of steel, except for a 15-foot teak section at the top of each mast. The tops
of the masts stood approximately 205 feet above the maximum load line, a height
necessary to accommodate the Marconi aerial wires.

“Titanic Era Fashion”
This wedding photo was taken in Staten Island, New York in 1912. The way these
people are dressed has been come to be known “Titanic Era Fashion,” due to people
connecting fashion at that time to the news of the sinking of the RMS Titanic.

The Grand Staircase
The first class staircase descended through 7 decks of the ship. Each landing of the
staircase gave access to ornate entrance halls lit by gold plated light fixtures. The
uppermost landing featured a large carved wooden panel containing a clock. It is
believed that the staircase may have been ejected upward through the dome above
under the pressure of the water the ship was taking on when it sunk.

The Strauss Suite
A gilded clock remains in tact atop a luxury fireplace in one of the Strauss Suites. The
hands on the clock are stuck at 2:04.

Capacity
Total capacity for the RMS Titanic accommodated 2,435 passengers and 892 crew
members. When it sank there were 2,224 passengers and crew aboard, of those more
than 1,500 were killed.

The Strauss Suite
The Strauss suite was the most opulent suite on the ship. It was one of 4 Parlor Suites
which included one bedroom, a sitting room, two wardrobes, one bathroom, and 1
fireplace.

Leaving Southampton
This photo was taken as the RMS Titanic was leaving for its maiden voyage, on April
10th, 1912.

1st Class Reading Room
The Reading and Writing Room was a leisurely space on A-Deck for relaxation,
reading, and writing home to family and friends. The room was on the Port side of the
long corridor which connected the Grand Staircase to the Lounge and was reserved
for female use.

The Turkish Baths
For a charge of four shillings, or one dollar, First Class passengers could soothe
away their aches and pains at the Turkish Baths. This suite had a steam room, a hot
room, a temperate room, shampooing rooms, toilets and a cooling room. There was
also an ultra-modern innovation – electric beds that applied heat to the body using
electric lamps.

The Turkish Baths
The Turkish Baths as they are today.

First Class Promenade Deck
The Promenade Deck as it is now.

First Class Promenade Deck
The Promenade Deck of the RMS Titanic was located underneath the top deck, and
was reserved for first class passengers.

First Class Cabin
These windows open to a first class cabin.

2nd Class Staircase
This band is playing on a landing near the 2nd class staircase.

Renault
An insurance claim of $5,000 was brought forward from William Carter, over the loss
of his Renault automobile. This vehicle was depicted in the 1997 James Cameron film
“Titanic.”

Crew Members Given Clothing
Survivors had many, if not all, of their personal items perish in the disaster. Here are
some members of the White Star Line crew receiving some clothing to get them by.

Life vests
Here are some members of the White Star Line Crew wearing some life vests.

People Wanting Answers
This crowd gathered outside the White Star Line office, looking for answers about the
Titanic disaster.

Glass Dome
This glass dome sat above the top of the Grand Staircase. In James Cameron’s
Titanic film, it was depicted as imploding as several tuns of water rushed into the
ship.

Third Class Passengers
Third class passengers on the RMS Titanic.

Honeymooners
Mr. & Mrs. George A. Harder of Brooklyn, New York, had been on the Titanic to
celebrate their honeymoon. The woman with her back to Bernie’s Brownie camera is
Mrs. Charles M. Hayes; her husband was President of the Grand Trunk Railway. He
died in the shipwreck, but Mrs. Hayes and her two daughters were rescued by
Carpathia.

Woman Selling Lace
This woman was selling her goods, Irish Lace. Captain Smith passes her by.

Madeleine Talmage Force Astor
Madeleine Astor was an American socialite and a survivor of the RMS Titanic. She
was also the second wife and widow of businessman John Jacob Astor IV. Astor, then
five months pregnant, boarded the Titanic as a first-class passenger in Cherbourg,
France. She later died of a heart ailment at her mansion in Palm Beach, Florida, on
March 27, 1940, at the age of 46.

John Jacob “Jack” Astor IV
Astor was an American businessman, real estate builder, investor, inventor, writer,
lieutenant colonel in the Spanish–American War, and a prominent member of the
Astor family. He died in the sinking of the RMS Titanic during the early hours of April
15, 1912. He was the richest passenger aboard the Titanic and was thought to be
among the richest people in the world at that time, with a net worth of nearly $87
million when he died.

Closeup Of Lifeboat Cranes
The cranes used for lowering the lifeboats, as they are today.

Lifeboat Rack
The racks used to store the lifeboats, as they are today.

Lifeboats At Pier 59
On April 18, 1912 Carpathia docked at Pier 54 in New York with the Titanic
survivors. Carpathia dropped off the now empty Titanic lifeboats at Pier 59, before
unloading the survivors at Pier 54.

Lifeboat Being Lowered
Lifeboat being lowered into the Atlantic using the crane pulley system.

The Forward Bow
The forward bow of the RMS titanic as it is today. Scientists recently discovered a rust
eating bacteria in the water surrounding the wreckage. As the ship continues to
gather rust on the bottom of the Atlantic, the overall deterioration has accelerated.

Passengers On Lifeboats
These passengers would be rescued by the Carpathia, here they are seen waiting in
lifeboats.

Passengers On Lifeboats
These passengers are awaiting rescue from the Carpathia.

Survivors On The Carpathia
These are some of the surviving passengers from the RMS Titanic, now on the
Carpathia.

Passengers On The Deck
Passengers can be seen here walking 1 of 10 decks that were on the RMS Titanic.

The Rudder Under Construction
The RMS Titanic in the Great Gantry, a photo of the propeller system.

Open Gangway Door
This opening belongs to the Gangway Door on the port side of the ship. The photo
was taken in 1994 and the door has since fallen off. It was recovered and is now part
of a traveling exhibition.

Standard Single Bed Cabin, 1st Class
This is a standard single bed cabin for 1st class passengers.

The Stern
The stern of the RMS Titanic as it is today.

The Bow
The bow of the RMS Titanic.

The Crew
Captain Edward Smith pictured here with other members of the White Star Line crew.

Surviving Crew
These are surviving crew members of the RMS Titanic.

The Bow
The bow of the RMS Titanic.

Dishes
Lost items discovered during exploration.

Boots
Lost items discovered during exploration.

Dishes
Lost items discovered during exploration.

Curiosity rover finds 'tantalizing' signs of ancient Mars life
Mike Wall - Live Science
NASA's Curiosity rover has found some interesting organic compounds on the Red
Planet that could be signs of ancient Mars life, but it will take a lot more work to test
that hypothesis.

Live Science NASA's Curiosity Mars rover used two different cameras to create this
selfie in front of a rock outcrop named Mont Mercou, which stands 20 feet (6 meters)
tall.

Some of the powdered rock samples that Curiosity has collected over the years
contain organics rich in a type of carbon that here on Earth is associated with life,
researchers report in a new study.
But Mars is very different from our world, and many Martian processes remain
mysterious. So it's too early to know what generated the intriguing chemicals, study
team members stressed.
"We're finding things on Mars that are tantalizingly interesting, but we would really
need more evidence to say we've identified life," Paul Mahaffy, who served as the
principal investigator of Curiosity's Sample Analysis at Mars (SAM) chemistry lab
until retiring from NASA's Goddard Space Flight Center in Greenbelt, Maryland, in
December 2021, said in a statement.
"So we're looking at what else could have caused the carbon signature we're seeing, if
not life."
Nearly a decade of sample analysis
Curiosity landed inside Mars' 96-mile-wide (154 kilometers) Gale Crater in August
2012 on a mission to determine if the area could ever have supported microbial life.
The rover team soon determined that Gale's floor was a potentially habitable
environment billions of years ago, harboring a lake-and-stream system that likely
persisted for millions of years at a time.
In the new study, which will be published Tuesday (Jan. 18) in the Proceedings of the
National Academy of Sciences, the research team looked at two dozen powdered rock
samples that Curiosity collected with its percussive drill from a variety of locations
between August 2012 and July 2021.
The rover fed this material into SAM, which can identify and characterize organics —
carbon-containing molecules that are the building blocks of life on Earth.
The scientists found that nearly half of these samples were enriched in carbon-12, the
lighter of the two stable carbon isotopes, compared to previous measurements of
Mars meteorites and the Martian atmosphere.
(Isotopes are versions of an element that contain different numbers of neutrons in
their atomic nuclei. Carbon-12 has six neutrons, and the far less abundant carbon-13
has seven.)
These high-carbon-12 samples came from five different locations within Gale Crater,
all of which featured ancient surfaces that had been preserved well over the eons.
On Earth, organisms preferentially use carbon-12 for their metabolic processes, so
enrichment in this isotope in ancient rock samples here is generally interpreted as a
signal of biotic chemistry.

But carbon cycles on Mars aren't understood nearly well enough to make similar
assumptions for Red Planet finds, study team members said.
The researchers came up with three possible explanations for the intriguing carbon
signal. The first involves Mars microbes producing methane, which was then
converted into more complex organic molecules after interacting with ultraviolet (UV)
light in the Red Planet air. These larger organics then fell back to the ground and
were incorporated into the rocks that Curiosity sampled.
But similar reactions involving UV light and non-biological carbon dioxide, by far the
most abundant gas in Mars' atmosphere, could have generated the result as well. It's
also possible that the solar system drifted through a giant molecular cloud rich in
carbon-12 long ago, the researchers said.
"All three explanations fit the data," study leader Christopher House, a Curiosity
scientist based at Penn State University, said in the same statement. "We simply need
more data to rule them in or out."
More data needed
The new find is especially intriguing because of the carbon-12 enrichment, but
Curiosity has detected organic compounds on Mars before. For example, the mission
team previously reported the detection of organics in powdered rock samples. The
six-wheeled robot has also driven through plumes of methane, the simplest organic
molecule, on multiple occasions.
It's unclear what's producing Mars' gaseous methane or how old it is. For example,
the compound may be generated by microbes busily metabolizing beneath the frigid
Martian surface today.
It could alternatively be produced by underground interactions of rock and hot water,
with no life involved. It could also be ancient material, produced either by organisms
or abiotically, that was trapped underground long ago and occasionally "burps" up
onto the surface today.
The Curiosity team would love to drive through another methane plume and
determine its carbon-12 content, exploring the origins of these organics further. But
that would take a lot of luck, given that researchers cannot predict when and where
such plumes will appear.
Further helpful data could also come from another Mars rover — Perseverance, a
NASA robot that landed inside a different Red Planet crater in February 2021.
Perseverance is hunting for signs of ancient Mars life and collecting dozens of
samples that will be returned to Earth for analysis, possibly as early as 2031.

James Webb Space Telescope successfully deploys all of its mirrors
Ryan Morrison - Daily Mail

The James Webb Space Telescope has deployed all of its mirrors and is now 850,000
miles into its million-mile journey through space, NASA revealed.
The $10 billion Webb telescope has been in space for nearly a month, and is close to
being at the end of its deployment - something that happened faster than expected.
Due to its size - larger than a tennis court when fully deployed - Webb had to be
folded up to fit inside the Ariane 5 rocket when it launched on Christmas Day 2021,
from the European Space Agency spaceport in French Guiana.
It has been slowly unfolding as it makes its way to the second Lagrangian point (L2),
an area of balanced gravity between the sun and Earth where it will sit for a decade.
'All 18 primary mirror segments and the secondary mirror are now fully deployed!'
NASA Administrator Bill Nelson wrote in a tweet posted on Wednesday.
'Congratulations to the teams that have been working tirelessly since launch to get to
this point. Soon, Webb will arrive at its new home, L2!'

Daily Mail The James Webb Space Telescope has deployed all of its mirrors and is
now 850,000 miles into its million-mile journey through space.
NASA revealed
NASA's James Webb Telescope successfully deploys its 70-foot sun-shield
NASA's James Webb Space Telescope has fully deployed its massive 70-foot
sun-shield.
'All five layers of the sun-shield are fully tensioned,' said an announcer.
It took just one and a half days to tighten the ultra-thin layers using motor-driven
cables.

The sun-shield – about the size of a tennis court at full size – was folded to fit inside
the payload area of an Ariane space Ariane 5 rocket's nose.
The shield is designed with small plastic sheets, each of which are about as thin as a
human hair and coated with reflective metal, providing protection on the order of
more than SPF 1 million.
The five-layered sun-shield will protect the telescope from the light and heat of the
sun, Earth and moon, but keeping its scientific instruments below -380 degrees
Fahrenheit.
The famous golden mirror, which will be used by astronomers for more than a decade,
is made up of 18 individual hexagonal segments. Each of these segments is controlled
by seven actuators that allow for precise movement and focusing. They are now all in
their deployed positions.
This has happened several days earlier than scheduled, and NASA predicts that the
first images from the telescope may be available in May. The US-space agency began
work deploying the mirror segments on January 12, and planned for the project to
take 10 days - but completed it in a week.
However, despite this, the telescope isn't ready to begin observations, as there now
needs to be 'painstaking' fine tuning work to ensure every mirror position is turned to
such a way to it creates a single ultra-powerful mirror.
In total this process is expected to take about three months, after which it will be a
case of testing, calibrating other equipment and cooling the observatory down.
James Webb Space Telescope, which blasted off from Guiana Space Centre
on Christmas Day, has now fully deployed its 21-foot, gold-coated primary mirror.
Aligning the primary mirror segments to form one large mirror means each segment
'is aligned to one-five-thousandth the thickness of a human hair'.
The telescope's smaller, secondary mirror, designed to direct light collected from the
primary lens into Webb's camera and other instruments, must also be aligned to
operate as part of a cohesive optical system.
Once the fine tuning is done, James Webb is expected to capture its first science
images in May, which will then be processed over about another month before they
can be released to the public in June.
It still has one major development milestone to complete - a trajectory burn to insert
it into the L2 orbit - a million miles from the Earth.
It will sit on the side of the planet opposite the sun, and observe the oldest parts of the
universe, the youngest stars, and distant worlds.
It is set to complete this final movement and arrive in the L2 point on January 23,
according to NASA.

Daily Mail James Webb's primary mirror consists of 18 hexagonal segments of
gold-plated beryllium metal, and measures 21 feet 4 inches (6.5 metres) in diameter.
It is supported by three shallow carbon fiber tubes, or struts, that extend out from the
large primary mirror, which is comprised of 18 hexagonal segments.
To focus the telescope, mission control engineers at NASA's Goddard Space Flight
Center in Greenbelt, Maryland, began by sending their initial commands to tiny
motors called actuators that slowly position and fine-tune the telescope's principal
mirror.
These actuators have been built to move incrementally at temperatures as low as
-400°F (-240°C) in the vacuum of space.
Described by NASA as the premier space-science observatory of the next decade,
Webb will mainly view the cosmos in the infrared spectrum, allowing it to gaze
through clouds of gas and dust where stars are being born.
In comparison, predecessor Hubble has operated primarily at optical and ultraviolet
wavelengths since its 1990 launch.

Daily Mail The five-layered sun-shield will protect the telescope from the light and
heat of the sun, Earth and moon, but keeping its scientific instruments below -380
degrees Fahrenheit

Daily Mail The 18 segments making up the primary mirror had to be folded together
to fit inside the cargo bay of the rocket that carried the telescope to space

Daily Mail NASA 's revolutionary James Webb Space Telescope has successfully
lifted off to start its long flight into space to replace the Hubble telescope after
decades of planning and delays
Instruments on the James Webb Space Telescope
NIRCam (Near InfraRed Camera) an infrared imager from the edge of the visible
through the near infrared.
NIRSpec (Near InfraRed Spectrograph) will also perform spectroscopy over the same
wavelength range.
MIRI (Mid-InfraRed Instrument) will measure the mid-to-long-infrared wavelength
range from 5 to 27 micrometers.
FGS/NIRISS (Fine Guidance Sensor and Near Infrared Imager and Shitless
Spectrograph), is used to stabilize the line-of-sight of the observatory during science
observations.
Webb is about 100 times more powerful than Hubble, enabling it to observe objects at
greater distances, thus farther back in time, than Hubble or any other telescope.
This will bring into view a glimpse of the cosmos never previously seen – dating to
just 100 million years after the Big Bang, the theoretical flashpoint that set in motion
the expansion of the observable universe an estimated 13.8 billion years ago.

The new space telescope has been developed at a cost of $8.8 billion (£6.6 billion),
with operational expenses projected to bring its total price tag to about $9.66 billion
(£7.2 billion), according to Reuters.
The orbiting infrared observatory is designed to be about 100 times more powerful
than its predecessor, the Hubble Space Telescope.
NASA likes to think of James Webb as a successor to Hubble rather than a
replacement, as the two will work in tandem for a while.
The JWST project, which started in 1996, is an international collaboration led by
NASA in partnership with the European and Canadian space agencies.
James Webb began development in 1996 and was originally envisaged to launch in
2007, but a major redesign in 2005 put this back.
Construction was finally completed in 2016 and an extensive period of testing work
began, but this was delayed by the Covid-19 pandemic.

164 million-year-old plant fossil is the oldest example of a flowering bud
Harry Baker - Live Science
Researchers have uncovered the earliest example of a flower bud in a 164
million-year-old plant fossil in China. The discovery firmly pushes back the
emergence of flowering plants into the Jurassic period, between 145 million and 201
million years ago.

Live Science The fossilized Florigerminis jurassica plant with a defined stem, bulbous
fruit and fossilized flower bud (marked by the white arrow).
The fossil, which was uncovered in the Inner Mongolia region of China, is 1.7 inches
(4.2 centimeters) long and 0.8 inches (2 cm) wide. It contains a stem, a leafy branch,

a bulbous fruit and a tiny flower bud around 3 square millimeters in size. The
researchers have named the new species Florigerminis jurassica.
There are two main types of plants: flowering plants, known as angiosperms, and
non-flowering plants, known as gymnosperms. The flower bud and fruit in the fossil
are both clear indicators that F. jurassica was an angiosperm and not a gymnosperm,
which was the dominant plant type during the Jurassic period.
Until now, fossil evidence has shown that angiosperms did not arise until the
Cretaceous period, between 66 million and 145 million years ago, but the new fossil
is the most convincing evidence yet that this was not the case.
"Many paleobotanists are surprised [by the fossil], as it is quite different from what is
stated in books," senior author Xin Wang, a researcher at Nanjing Institute of
Geology and Paleontology, Chinese Academy of Sciences (NIGPAS), told Live
Science in an email. "But I am not so surprised," he added.
The new fossil is not the oldest example of a fossilized flower to ever be discovered. In
2018, in a study published in eLife, researchers described 174 million-year-old
flowers from a plant in the genus Nanjinganthus, also found in China, Live Science
previously reported.
However, some researchers have questioned whether Nanjinganthus can truly be
considered an angiosperm because the flowers were not complex enough to
distinguish them from leafy structures seen in gymnosperms, ScienceAlert reported.
Flowers are also extremely delicate and hard to fossilize, which can make it hard to
tell them apart from other plant material, Wang said.
But the flower bud and fruit in the new fossil prove without a doubt that F.
jurassica was definitely an angiosperm, he said. The fossil, therefore, "underscores
the presence of angiosperms in the Jurassic and demands a rethinking of angiosperm
evolution," the researchers wrote in a statement.
Wang believes that several other known plant genera from the Jurassic period,
including Nanjinganthus, Juraherba, Yuhania, Jurafructus, Xingxueanthus and Schme
issneria, could also potentially be angiosperms, but he says there is no way to tell for
sure without fossil evidence.
Until now, scientists had just assumed those genera were gymnosperms because they
arose in the Jurassic.
However, if angiosperms were present during the Jurassic, they would have been very
uncommon compared to gymnosperms and geographically isolated, which makes
finding similarly well-preserved examples of other flower buds very unlikely, he said.
Alternatively, it is also possible that F. jurassica may be one of the very first
evolutionary links between older angiosperm-like plants, such as Nanjinganthus, and
more recent true angiosperms found in the Cretaceous period, Wang said.

Citizen scientists discover planet the size of Jupiter that NASA algorithms missed
Monisha Ravisetti - CNET

CNET
Last year, a crew of sharp-eyed citizen scientists spotted an exoplanet the size of
Jupiter hidden in plain sight. It's slightly warmer than room temperature on Earth,
floats 379 light-years from us and, every 261 days, completes an orbit around a star
with about the same mass as our sun.
Until now, the foreign gas giant, dubbed TOI-2180 b, was concealed in data collected
by NASA's Transiting Exoplanet Survey Satellite, or TESS. It was entwined so deeply
even the agency's best algorithms didn't catch it.
"This is one area where humans are still beating code," Paul Dalba, an astronomer
from the University of California at Riverside and lead author of a study on the
find, published Jan. 13 in the Astronomical Journal, said in a statement.
Rather than rely on automation, the citizen scientists looked to a more accessible tool:
their own eyes, combined with hard work.
Tom Jacobs, a member of the citizen team and a former US naval officer, said he and
fellow amateur astronomers "devote many hours each day surveying the data out of
pure joy and interest in furthering science .
" So far, they've co-authored over 68 peer-reviewed science papers.”, "We love
contributing to science," Jacobs said.
"And I love this type of surveying, knowing that one is in new, undiscovered territory
not seen by any humans before."

CNET An illustration of TOI-2180 b. NASA/JPL-Caltech/R. Hurt
Humans versus code
Typically, professional exoplanet hunters program computers to sift through TESS'
heaps of information and analyze brightness patterns around nearby stars.
When a star dims from Earth's point of view, the shift in luminosity indicates a planet
in the star's system blocking stellar rays of light headed toward us.
But while over 4,000 exoplanets owe their recognition to such analysis, the tried and
tested method faces a slight hurdle.
Remember, TESS-scouring code traces brightness patterns, which means it requires
several datasets to flag a possible exoplanet detection.
The newly uncovered exoplanet, though, exhibited what's called a "single-transit
event." It only crossed paths with starlight once, therefore offering a single piece of
data.
With the help of downloadable software called LcTools, Jacobs and fellow amateur
scientists personally look through TESS data to examine star luminosity in the form of
light curves, or brightness adjustments over time.
This level of scrutiny helped Jacobs first notice TOI-2180 b's signal on Feb. 1, 2020.
Fittingly, the group calls themselves the Visual Survey Group.
"The manual effort that they put in is really important and really impressive," Dalba
said.
"Because it's actually hard to write code that can go through a million light curves
and identify single-transit events reliably."
However, just as expert algorithms hit obstacles, the human eye does as well. TESS
codes generally search for multiple occurrences of star dimming for a reason. More

signals increase the likelihood of true exoplanet detection. Single-transit events, for
instance, could easily be chalked up to random noise in the data.
That's why Dalba later stepped in to bolster the breakthrough from Jacobs and team.
Using the Automated Planet Finder Telescope at Lick Observatory in Mt. Hamilton,
California, Dalba measured the star's "wobble" to determine the exoplanet's size, and
spent 500 days and 27 hours observing its orbit.

CNET Lick Observatory's Automated Planet Finder, used to help calculate the new
planet's mass and orbit. Laurie Hatch/Lick Observatory.
The entire research team also organized an "observing campaign," inviting both
professional and nonprofessional astronomers to set up at 14 sites across three
continents, using telescopes to keep watch on TOI-2180 b.
Altogether, over 11 days, they captured more than 20,000 separate images of the
exoplanet's star with varying degrees of brightness.
Dalba even camped for five nights in California's Joshua Tree National Park to
examine the massive exoplanet.
"Discovering and publishing TOI-2180 b was a great group effort demonstrating that
professional astronomers and seasoned citizen scientists can successfully work
together," Jacobs said. "It is synergy at its best."
Despite the strenuous effort, Dalba, Jacobs and the rest of the astronomers say they
still lack confidence to confirm TOI-2180 b's status.
Still, they did discern that the planet will be transiting its host star once again in
February, providing a new window for further analyses.

In the future, NASA says, the James Webb Space Telescope, which launched on
Christmas morning, could potentially study the novel exoplanet candidate in
unprecedented detail.

Russian space debris came within 47ft of knocking out China satellite
Jonathan Chadwick - Daily Mail
Space debris from a Russian anti-satellite missile test came within 47 feet (14.5
metres) of knocking out China's Tsinghua science satellite this week, Beijing claims.
The near-miss between Tsinghua and the piece of debris, called 49863, occurred at
02:49 GMT on Tuesday (January 18), the China National Space Administration
(CNSA) has said, based on tracking data.
The two objects passed each other at a relative speed of more than 11,700 miles per
hour, according to CNSA. Russia's debris came from its 4,410-pound Cosmos 1408
satellite, which the country obliterated in November during its 'anti-satellite missile
test'.
Cosmos 1408 launched in 1982 and was deliberately destroyed by the Russians
because it was no longer operational. According to experts, the space debris from the
collision over the Atlantic Ocean – which included 'some 1,500 pieces of trackable
size' – will cause havoc for spacecraft for years, if not decades.
Space faring nations now need to engage in serious action to clear Earth's orbit of
this so-called 'space junk' to prevent collisions, which could prove fatal if they involve
manned space stations.

Daily Mail Russia blew up one of its own satellites on Monday, November 15, using a
missile.

Cosmos 1408, a defunct spy satellite launched in 1982, was the destroyed target,
which resulted in a field of 1,500 pieces of debris endangering the crew of the ISS

Daily Mail Pictured is the debris field created by the Russian anti-satellite test
against Cosmos 1408 in LEO (low Earth orbit)
COSMOS 1408
Cosmos 1408, also spelt Kosmos 1408, was a Soviet ELINT (Electronic and Signals
Intelligence) satellite launched from the Plesetsk cosmodrome on September 16,
1982. It was designed to determine the precise location, activity, and other details of
radio emitters.
On November 15, 2021, Cosmos 1408, no longer operational, was destroyed in a
Russian kinetic anti-satellite test, generating a cloud of debris including some 1,500
pieces of trackable size.
Cosmos 1408 was orbiting around 300 miles from Earth's surface at the time, and
created a debris field between 270 miles and 320 miles from the surface.
Tsinghua is China's university-built research payload, launched into orbit in August
2020 aboard a Long March 2D rocket.
Liu Jing, a space debris expert and deputy director of CNSA's Space Debris
Monitoring and Application Center, told Global Times that actual collisions between
the pair are likely in future.
Government branches and private companies track space debris using Earth-based
radar, which can help satellite operators and government agencies avoid collisions.
'Currently, they keep a safe distance but the chance for these two getting close in the
future cannot be excluded,' Jing said.
'If there is we need to quickly notify our satellites and make some evasive manoeuvre
in advance to avoid these debris. This is the most feasible method at
present.' According to CNSA, the distance between the two objects leading up to
Tuesday was getting closer each time they complete an orbit of Earth.

On Tuesday, the possibility of collision between the two became 'very high', which is
'alarmingly dangerous', according to Global Times, when they came within 47 feet of
each other at a relative speed of 3.27 miles per second (11,788 miles per hour).
The latest data show that the distance between Cosmos 1408 debris and Tsinghua is
increasing, but Liu said 'we cannot exclude the possibility that these two get closer in
the future again'.

Daily Mail The Long March 2D carrier rocket from the Jiuquan Satellite Launch
Center successfully put the Tsinghua Science Satellite and the Gaofen-9 04 satellite
into orbit

Daily Mail Space debris from the collision over the Atlantic Ocean – which included
'some 1,500 pieces of trackable size' – will cause havoc for spacecraft for years, if not
decades (concept image)

SCIENTISTS REVEAL PLANS TO TRANSFORM SPACE JUNK INTO ROCKET
FUEL
Scientists have revealed plans to transform space junk - debris in Earth's orbit - into
rocket fuel and set up a 'gas station in space'. It would involve satellites capturing bits
of space junk, which whizzes around at speeds of up to 17,000mph, before it is stored
and then cut up using advanced robotics.
A space foundry that is currently being developed would then melt the debris into
metal rods, which would in turn be used as rocket fuel for an 'in-space electric
propulsion system'. According to the European Space Agency (ESA), there is
approximately 9,200 tonnes of space debris now floating aimlessly above the Earth,
which can pose a danger to astronauts.
Just last week, crew members on the International Space Station (ISS) were forced
to take emergency action after a 'reckless and irresponsible' Russian weapons test
created more than 1,500 pieces of debris.
Jonathan McDowell at the Harvard-Smithsonian Center for Astrophysics, expressed
doubt that China's estimations could be so accurate.
'While publicly available US tracking data confirm that debris object 49863 did pass
very close to the Tsinghua Science Satellite on January 18, the claim that the distance
was only 14.5 meters is meaningless since they don't quote any error bar, or the level
of uncertainty,' McDowell told SpaceNews.
'It is very unlikely China's tracking can determine this distance to an accuracy of
better than 100 meters or more, so 'within a few hundred meters' is probably all they
can reliably say.'
Because of Russia's anti-satellite missile impact in November, astronauts on the
International Space Station (ISS), orbiting 260 miles from Earth, were at the time told
by ordered by Houston Mission Control to get to safety inside the ship's escape pods.
US space firm LeoLabs slammed Russia for endangering the crew of the ISS, calling
it an 'irresponsible act that harms all space-faring nations', and warning that a hit
could have proved fatal.
LeoLabs said there will be a potential collision risk to most satellites in low-Earth
orbit due to the fragmentation of Cosmos 1408 'over the next few years to decades'.
'A significant breakup occurred in space, and was intentionally performed by Russia
via direct-ascent anti-satellite (DA-ASAT) missile strike against one of their own
defunct satellites,' the company said.
'LeoLabs unequivocally condemns this irresponsible act that now harms all
space-faring nations and the entire space economy for years to come.' LeoLabs said
in October that Cosmos 1408 and the dead Chinese Chang Zheng 4C rocket had a 10
per cent chance of colliding, although the two ended up narrowly avoid collision by
just 36 feet.

Aerospace expert Huang Zhicheng has also said space debris is having an
increasingly frequent impact on human spaceflights, and so removing from orbit is a
priority.
'It is not only necessary to conduct research on experimental devices or spacecraft to
remove space debris, but also to formulate corresponding international laws and
regulations on the generation of space debris under the framework of the UN,' he said.
Debris can also be caused by an explosion in space or when countries conduct missile
tests to deliberately destroy their own satellites using missiles.

Daily Mail Simulation of the initial dispersion of the fragments resulting from the
reported anti-satellite weapon test on Monday, November 15
CHINESE CITIZENS SLAM ELON MUSK OVER SATELLITES
Chinese citizens have lashed out with fury against billionaire SpaceX and Tesla
founder Elon Musk after China said its space station was forced to take evasive action
to avoid collision with SpaceX's Starlink satellites.
In a post on China's Twitter-like Weibo microblogging platform on Monday, one user
said Starlink's satellites were 'just a pile of space junk', while another described them
as 'American space warfare weapons'.
Although Musk is widely admired in China, the reputation of Tesla – which sells tens
of thousands of vehicles in the country each month – has faltered this year following a
spate of crashes, scandals and data storage concerns.
Tesla is still hugely popular, selling around one out of every four of its cars in China,
and has built a rare wholly-owned factory in Shanghai.
Apart from Russia, China, the US and India have shot down satellites, creating a
massive trail of space debris that circles our planet. The EU Space Surveillance and
Tracking (EU SST) confirmed the break-up of Cosmos 1408, based on sensor
readings, in the 'already congested' low Earth orbit (LEO).

'Kinetic anti-satellite (ASAT) tests are usually carried out against objects in orbit for
strategic purposes or with the aim of demonstrating or testing technological
capabilities,' it said in a statement.
'Those tests leading to the creation of space debris put our space infrastructure,
including human lives on board the International Space Station (ISS), and the
long-term sustainability of space activities at risk.'
According to the European Space Agency, swirling fragments of past human-made
space vehicles are trapped in orbit around Earth. Over time, the number, mass and
area of these debris objects grow steadily, boosting the risk to functioning satellites
and even the wellbeing of astronauts.
According to Hugh Lewis, a professor of engineering at the University of
Southampton, each piece of space debris from the collision is moving at a different
speed depending on the height of its orbit.
Professor Lewis has created a visualisation showing a stream of debris shooting up
away from Earth before dispersing.
'Even though they start all together, what's happening is that the ones in the bigger
orbits take longer to go around the Earth, and the ones in the smaller orbits take less
time to go around the Earth,' Professor Lewis told the Verge.
'So the ones that are lower seem to move ahead of the ones that are in the higher
orbits. And that's what stretches it out.'
Debris from Cosmos 1408 simply adds to a cloud of junk that leads to an
ever-increasing risk of collision.

Daily Mail LeoLabs said in October that Cosmos 1408 and the dead Chinese Chang
Zheng 4C rocket had a 10 per cent chance of colliding , although the two ended up
narrowly avoid collision by just 36 feet
Fragments of space debris as small as a centimetre have the potential to completely
destroy satellites because of the speed at which they travel. According to NASA,
there are about 23,000 pieces of debris larger than a softball orbiting the Earth.
There are half a million pieces of debris the size of a marble (up to 0.4 inches) or
larger, and approximately 100 million pieces of debris about 0.04 inches and larger.
There is even more smaller micrometer-sized (0.000039 of an inch in diameter) debris,
NASA claims.
ESA, meanwhile, estimates the total mass of all space objects in Earth orbit is more
than 9,600 tonnes. It estimates there have been more than 560 break-ups, explosions,
collisions, or anomalous events resulting in fragmentation.
In 2021, an expert at the European Commission warned that unwanted debris left by
humans in low-Earth orbit have become the equivalent of a 'new drifting island of
plastic'.
NASA's James Webb telescope is about to arrive at an exceptional point in space
Rahul Rao - Popular Science
The James Webb Space Telescope (JWST) is approaching its new home. On January
24, it will arrive at a point in space that scientists call Lagrange point 2, or L2.

NASA/Bill Ingalls NASA's James Webb Space Telescope aboard a rocket launched in
December 2021.
This is the technical name for a delicate gravitational tipping point. JWST is bound
for where, in the Earth-sun pair, the gravitational pull of Earth perfectly balances out
the much stronger gravity of the sun.

JWST’s designers planned for their telescope to drift there, because there, the
telescope can work without gravity nudging it out of place.
“We knew that we needed to keep JWST at L2,” says Stefanie Milam, a NASA
planetary scientist on JWST.
Each pair of gravitational bound objects—a sun and its planet, say, or a planet and
one of its moons—has five Lagrange points. An asteroid or a spacecraft, for instance,
can live at one of those five points without falling out of orbit.
In 1765, the mathematician Leonhard Euler crunched gravitational equations to find
the first three points. Those three—L1, L2, and L3—form a straight line. Take Earth
and the sun.
L1 lies between the Earth and the Sun: to be more precise, about 930,000 miles (1.5
million kilometers) from Earth.
L2 is tucked away on Earth’s far side: it’s also about 930,000 miles from us, facing
the outer reaches of the solar system.
Several years after Euler, in 1772, one of his close correspondents—another
mathematician named Joseph-Louis Lagrange—ran through those equations again
and realized that two additional points exist: L4 and L5. They’re located in Earth’s
orbit, with L4 a bit ahead of us and L5 an equal bit behind us.
L4 and L5 are more stable than their counterparts—they can pull in gas, dust, and
even larger objects. Astronomers have discovered at least two asteroids at the sun
and Earth’s L4 and L5, and they’re hunting for more.
Other sun-planet pairs have captured objects at these points, too. The sun and
Jupiter’s L4 and L5 points are home to whole groups of asteroids, known as trojans,
which NASA’s Lucy probe will visit.
L3 is the odd point without a counterpart. To find it, you’d have to go all the way to
the other side of the sun, close to the opposite point in our orbit (but, because Earth’s
gravity subtly pulls at the sun, not quite exactly the opposite point). Predictably, it’s a
little impractical for spacecraft to easily get there; no known spacecraft has ever
called L3 home.
Nasa James Webb Telescope opens huge 'golden eye'

But L1 and L2 are much easier for us to visit, each less than four times the distance
from Earth to the moon. L1, the perch facing the sun, has been an ideal stomping
ground—or stomping space—for missions designed to observe our star or the streams
of particles in its solar wind.
L2, on the other hand, lies in Earth’s shadow. This site is ideal for craft that peer out
beyond the solar system and into the vast cosmos beyond. Currently calling it home
are ESA’s Gaia, which is measuring the distances to the stars, and the X-ray
observatory Spektr-RG. On January 24, JWST will join them.
From the beginning of JWST’s planning, decades ago, its designers and planners
decided that L2 was its right place. JWST is an infrared telescope. Heat is also
infrared, so being in Earth orbit—and constantly having to revolve into sunlight—is
not ideal. Even heat from our own planet could throw off the telescope’s extremely
finicky observations.
“Any heat from the Earth or the moon would be something that we would have to
fight with, and we’re trying to detect the faintest signals of galaxies and stars across
the universe,” says Milam.
Placing JWST at L2, far from Earth, circumvents that problem. Being in Earth’s
shadow also means that the telescope can use a sunshield, rather than being wrapped
inside a tube like the Hubble Space Telescope is. This is part of the reason JWST can
use its colossal mirror.
There are other advantages to being at L2, Milam says. For instance, being out of
Earth’s orbit means dodging other spacecraft, as well as most of the space junk that
could slam into the telescope and damage it.

But there is a catch. JWST is too far from Earth to easily conduct maintenance. That’s
in contrast to Hubble, whose location in Earth orbit meant that it was easy for NASA
to conduct repairs, including its famous mirror job.
JWST won’t be fixed into place at L2, but actually in a fine-tuned orbit around it. Its
orbit won’t be completely stable, either. The force of the sun’s radiation pushing
down on the sunshield will gently push JWST out of place. There, says Milam,
“unlike Hubble, we don’t get Earth’s gravity to help us” keep the spacecraft’s
momentum in check.
Thus, JWST will need constant adjustments to stay in place. Figuring out what that
will require, Milam says, is something JWST’s operators will be playing with over the
next several months. After the telescope arrives in place Monday, they’ll begin
checking to ensure that all of its instruments function. Then, observations begin .
Once JWST is settled near its companions at L2, all may be quiet—for a few years, at
least.
Over a half-dozen other missions are slated to go there. The Nancy Grace Roman
Space Telescope, for instance, is set to head there sometime later in the 2020s. So will
Euclid, ESA’s dark-matter-watcher; PLATO and ARIEL, two ESA telescopes that will
peer at exoplanets; and LiteBIRD, a Japanese mission to try to peer into the very
earliest days of the universe.

