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NASA Curiosity rover has found previously undetected organic molecules on Mars
Vishwam Sankaran - Independent
Nasa’s Curiosity Mars rover has discovered previously unknown organic molecules
on the Red Planet, an advance that could lead to the development of better tools in the
search for life-signature chemical traces on other planets.

NASA/JPL-Caltech/MSSS Selfie taken by NASA Curiosity rover on 12 May, 2019.
While the newly-found carbon-based compounds do not hold conclusive evidence of
life on Mars, the study, published on Monday in the journal Nature Astronomy,
suggests the rover’s on-board experiment technique, which didn’t require it to drill,
could be an effective method to search for organic molecules in future space
exploration missions.
One of the main missions of the Curiosity rover since its landing on Mars in August
2012 has been to look for traces of organic molecules and signs of life in the Red
Planet’s ancient habitable environments in the Gale Crater.
But just as NASA scientists were preparing to execute their “wet chemistry”
experiment for the first time to test for the presence of organic molecules in rocks at
the base of Mount Sharp on Mars, the rover’s drill broke, throwing the mission in
doubt.
NASA scientists then developed a revised system for the “wet chemistry lab” to test
for organics in a bit of loose sand the rover had collected from the Red Planer’s
Bagnold Dunes instead of drilling and pulverising rocks.
This change was critical, according to NASA, since the on-board rover experiment
only had nine cups of solvent that could each be used only once.

Since any trace quantities of organic compounds on Mars could break down easily
when heated, the solvents help in performing chemical analysis without breaking
down the molecules by converting them to derivatised forms.
From the experiment, the researchers found chemically-derivatised benzoic acid and
ammonia in the loose sand samples.
The tests also indicated the presence of other molecules, including phosphoric, phenol,
several nitrogen-bearing molecules and “and as yet unidentified
high-molecular-weight compounds”.
“This derivatisation experiment on Mars has expanded the inventory of molecules
present in Martian samples and demonstrated a powerful tool to further enable the
search for polar organic molecules of biotic or prebiotic relevance,” the scientists
noted in the study, led by astro-biologist Maëva Millan from Nasa’s Goddard Space
Flight Centre.
After over a year without the use of the Curiosity Mars rover’s drill, NASA engineers
working from Earth finally fixed the tool in 2018, helping collect more samples from
the Martian landscape.
Further test results are awaited. A future mission to the Red Planet in 2030 to collect
the Curiosity rover samples is also in the works.

Some Scientists Believe All Life Started on Mars
Caroline Delbert - Men’sHealth

MARK GARLICK/SCIENCE PHOTO LIBRARY Some scientists believe all life started
on Mars... and maybe it's not as crazy as it sounds.
Some scientists believe life came from Mars.
If life spread from somewhere else in our galaxy, it's likely to have gotten
to Mars first.
Scientists hope to find DNA scraps on samples of material from Mars.

Could life as we know it have begun on Mars instead of Earth? A handful of scientists
believe so, and even more think we should at least consider the possibility.
This special case of the overall theory of panspermia, where life on Earth began
somewhere else and traveled or was planted here, has some prominent supporters. In
a new Salon article, these proponents say the theory makes intuitive sense based on
what the two planets are like.
Let’s review the facts. First, no one knows for certain where and how life began. We
can back form theories based on what we know now, and what life is like throughout
the fossil and carbon record on Earth.
Researchers also study unique qualities that Mars and Earth share compared with the
other planets in our solar system, and Mars is, in many ways, a smaller, older Earth
that “burned out” its natural resources and electromagnetic core sooner.
(This, too, makes intuitive sense. A smaller ice cube melts faster, and a smaller piece
of hot food cools more quickly.)
Scientists study genomics as a way to extrapolate the origins of life. The order in
which building blocks like RNA and DNA emerged can be cross-referenced with, for
example, the many dozens of Mars-based meteorites that are known to have hit the
Earth over time.
This idea coalesces around the last universal common ancestor (LUCA),
meaning the single cell from which all the rest of the cells on Earth descended. All
living things have some most recent common ancestor—think about humans and, say,
horses, whose most recent common ancestor might be some extinct third mammal
species.
LUCA is different, requiring a lot more backtracking to a much further past. Could
the last universal common ancestor be from genetic material that came from Mars?
Scientists believe the first life on Earth came just 200 million years after the first
liquid water—and Mars panspermists point out that Mars likely had surface
water before Earth based on the two planets’ makeups.
“Let’s say you expect life to be flourishing whenever a planet cools down to the point
where it can start to have liquid water,” Erik Asphaug, a professor of planetary
science at the University of Arizona, told Salon.
“But just looking at our own solar system, what planet was likely to be habitable first?
Almost certainly Mars.”
He continued:
“If life was going to start anywhere it might start first on Mars. We don't know what
the requirement is—you know, if it required something super special like the existence
of a moon or some factors that are unique to the Earth—but just in terms of what
place had liquid water first, that would have been Mars.”

If pieces from Mars were knocked off via “ballistic” panspermia, where an impact
breaks off pieces that fly and strike another planet, they could have landed and
flourished in the right puddle on Earth.
Astronomers say the likelihood is greater for life to have traveled to Mars before it
traveled to Earth, for very prosaic reasons. Earth is closer to the sun, and anything
trying to reach us would have to avoid the sun’s enormous gravity, for example.
Something traveling from outside our solar system could also be slingshotted by
Jupiter’s gravity directly into Mars, for example.
One way to test this theory is to study every sample from Mars for the presence of
DNA. This is the latest installment in a long, twisting narrative arc for the idea of life
on Mars, from astronomer Percival Lowell’s insistence that Mars was covered in
engineered canals, to the present, where we know there’s some frozen water on the
Red Planet after all.
Either way, Mars’s once-molten core slowed and solidified, reducing the planet’s
gravity and atmosphere to nearly nothing and removing essential protections for any
life form of which we know. But cellular matter could still exist, dormant in the cold
yet there to find.

Hubble stuck in safe mode, NASA turns on instrument idle for 11 years
Chris Ciaccia - Dailymail.Com
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NASA, still trying to figure out why the Hubble Space Telescope stopped working for
the second time this year, is turning to an instrument that has not been powered on in
over a decade to help solve the issue.
The U.S. space agency said late Thursday that during the weekend of October 30, it
started to turn on parts of the Near Infrared Camera and Multi Object Spectrometer

(NICMOS) instrument to look for 'potential workarounds' on why the Hubble detected
a loss of specific data synchronization messages.
First installed in 1997, NICMOS has been inactive since 2010, when the Hubble's
Wide Field Camera 3 (WFC3) became operational. 'NICMOS allowed the team to
use an instrument to collect information on these lost messages while keeping the
active instruments off as a safety precaution,' NASA said in the Thursday update.
'Since NICMOS was recovered on Nov. 1, no additional synchronization messages
have been lost.'
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Hubble mission members are analyzing the circuitry of the Control Unit, which
generated the synchronization messages and sends them to Hubble's many
instruments. The ageing satellite was first launched in 1990.
Potential workarounds include changes to instrument flight software that could look
for the lost messages and compensate so the telescope does not have to go back into
safe mode.
In order to do this, mission members have to test it on a ground simulator to make
sure the idea works as planned.
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Engineers are in the process of recovering Hubble’s Advanced Camera for Surveys
(ACS) instrument from safe mode and could make a decision as early as Sunday after
they look at the latest data.
ACS was the first instrument to recover because it is the least impacted by lost
messages, NASA explained.
NASA will continue to analyze the Control Unit design diagrams and data with the
lost synchronization messages in hopes of understanding what caused the issue.
Earlier this week, the agency provided more clarity on the malfunction.
Error codes on the Hubble's science instruments were issued at 1:46 a.m. EDT on
October 23, 'indicating the loss of a specific synchronization message.'

The engineers working on the Hubble reset the instruments and science operations
were resumed the following morning.
However, a second set of error codes were issued on October 25 at 2:38 a.m. EDT,
again indicating the loss of a specific synchronization message. Subsequently, the
instruments went into safe mode.
When the Hubble is in safe mode, it does not observe any celestial objects or collect
data, but it is still powered up.
The Hubble, which has been in space more than 30 years, first stopped working
in June after it ran into issues with a 1980s-era computer that controls its science
instruments.
On June 14, flight controllers at NASA's Goddard Space Flight Center in Maryland
tried to restart the computer after they noticed it stopped working on June 13, but they
ran into the same issue and could not get it to operate normally.
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Science operations on the Hubble resumed on July 17, following a month in which it
was halted due to a technical malfunction. The agency successfully performed a 'very
risky' maneuver to switch the Hubble to its backup computer.
The switch 'was performed to compensate for a problem with the original payload
computer that occurred on June 13 when the computer halted, suspending science
data collection.'
The switch, which started on July 15, involved bringing the backup Power Control
Unit (PCU) online, as well as the backup Command Unit/Science Data Formatter
(CU/SDF) on the other side of the Science Instrument and Command & Data
Handling (SI C&DH) unit.
The PCU brings power to the SI C&DH components, while the CU/SDF sends and
formats commands and data.

NASA added that other pieces of hardware on the Hubble were also switched to
alternate interfaces to connect to the backup SI C&DH. The backup payload
computer was then turned on, loaded with software and normal operations mode.
Prior to being switched on in July, the backup payload computer had not been
powered on since it was installed in 2009 during Hubble's last servicing mission.
Hubble, a joint project of NASA, the European Space Agency and the Canadian Space
Agency, has been observing the universe for over three decades. It has taken more
than 1.5 million observations of the universe, and over 18,000 scientific papers have
been published based on its data.
The telescope orbits Earth at a speed of about 17,000mph (27,300kph) in low Earth
orbit at about 340 miles in altitude, slightly higher than the International Space
Station.
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Launched in April 1990 from the Kennedy Space Center in Florida, Hubble is
showing more and more signs of ageing, despite a series of repairs and updates by
spacewalking astronauts during NASA's shuttle era.
The telescope is named after famed astronomer Edwin Hubble who was born in
Missouri in 1889 and discovered that the universe is expanding, as well as the rate at
which it is doing so.
The Hubble recently marked its 31st anniversary in space, doing so with an image of
a giant star that is 'on the edge of destruction'. The U.S. space agency is going to
replace the Hubble with $10 billion James Webb Telescope.

Following months of delays, the James Webb Telescope will launch into space on
December 18, 2021, on board the ESA's Ariane-5 rocket.
Last month, the telescope was successfully unpacked in French Guiana, where it will
head into space, following a 5,800 mile-long journey.
Pompeii dig yields rare window on daily life of enslaved
Associated Press (AP)
MILAN (AP) — Archeologists in Pompeii excavating a villa amid the ruins of the 79
A.D. volcanic eruption that destroyed the ancient city have discovered a room offers
“a very rare insight into the daily life of slaves,” officials said Saturday.

Associated Press Archeologist clean up their latest finding in Pompeii, Italy.
Italy’s culture minister, Dario Franceschini, said the find was “an important
discovery that enriches the knowledge of the daily life of ancient Pompeiians, in
particular the level of society still little known.”
The room served as both a dormitory and a storage area, officials from the
Archeological Park of Pompeii said. It was discovered in a villa in the Pompeii
suburb of Civita Giuliana, just a few steps from where archeologist s in January
discovered the remains of a well-preserved ceremonial chariot.

Associated Press A view of the latest finding in Pompeii, Italy.
Archeologists, excavating a villa amid the ruins of the 79 A.D. volcanic eruption,
have discovered a room that served as both a dormitory and storage area, which
officials said Saturday offered “a very rare insight the daily life of slaves.”
Italy’s culture minister, Dario Franceschini, said the find was “an important
discovery that enriches the knowledge of the daily life of ancient Pompeiians, in
particular the level of society still little known.”
The room, with just one high window and no wall decorations, contains the remains
of three beds made out of wood. The beds were adjustable, with two measuring 1.7
meters (nearly 5 feet, 7 inches) and one just 1.4 (4 feet, 7 inches) meters, possibly
indicating that a family with a child had lived there.

Associated Press A view of the latest finding in Pompeii, Italy.

Nearby, a wooden chest contained metallic objects and textiles that “appear to be
part of harnesses for horses," according to the archeological park., There also was a
wooden steering element for a chariot.
Chamber pots and other personal objects were under the beds, while eight amphorae
- a type of container - were in a corner, suggesting storage for the household.
The villa, with a panoramic view of the Mediterranean Sea on the outskirts of the
ancient Roman city, is considered one of the most significant recent finds at Pompeii.
It was discovered after police came across illegal tunnels dug by alleged looters in
2017.
Archaeologists also have uncovered the skeletal remains of two people, believed to
have been a wealthy man and his male slave, who were stricken by volcanic ash
attempting to escape death.

Scientists trace origin of Mars meteorites on Earth to 'Tooting Crater'
Amanda Kooser - CNET
Let's deal with this name issue right away. "Tooting Crater" on Mars is a large and
fairly young impact site. Mars craters expert Peter Mouginis-Mark identified the
landmark and named it Tooting after his birthplace in the London suburb. It's OK to
giggle about it, especially when thinking about the crater ejecting material out into
space that ended up reaching Earth.

CNET: Tooting Crater was named after a London suburb.
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Planetary scientist Anthony Lagain of Australia's Curtin University led a study
published in Nature Communications this week that traced the origin of some Martian
meteorites found on Earth.
According to Curtin, 166 Martian rocks are known to have landed on our planet over
the past 20 million years, but it's been tough to trace their precise origin points on
Mars. It takes a lot of energy to blast a bit of Mars out into space, so the researchers
looked at craters that might be responsible.
The team created a database of 90 million impact craters on Mars and used a
machine learning algorithm to narrow down potential meteorite launch sites. Tooting
was a match for a certain group of the Martian meteorites (categorized as
"shergottites") found on Earth.
Mars pits: Gaze into the abyss with these wild NASA images

A close up of a sign: Mars has hidden depths hinted at by intriguing pits scattered
around the planet. Some of these tantalizing windows may be entrances to
underground caverns. If humans ever make it to Mars, they may want to consider
hunkering down underground to protect themselves from space radiation.

Mars has hidden depths hinted at by intriguing pits scattered around the planet. Some
of these tantalizing windows may be entrances to underground caverns. If humans
ever make it to Mars, they may want to consider hunkering down underground to
protect themselves from space radiation.
This image from NASA's Mars Reconnaissance Orbiter (MRO) in 2011 shows a hole
on the slopes of the Pavonis Mons volcano. "Why there is a circular crater
surrounding this hole remains a topic of speculation, as is the full extent of the
underlying cavern," NASA said in an image feature in 2020.
"By observing the secondary crater fields -- or the small craters formed by the ejecta
that was thrown out of the larger crater formed recently on the planet -- we found that
the Tooting Crater is the most likely source of these meteorites ejected from Mars 1.1
million years ago," Lagain said in a statement on Wednesday.

CNET: This close-up shows a slice of Martian meteorite that was found on Earth.
Analysis of the rock's chemistry, mineralogy and the gasses trapped within it showed
it came from Mars. NASA/JPL-Caltech
Knowing where the meteorites came from can help fill in missing information about
Mars and its geologic processes. Tooting Crater is in a region known for its volcanic
history and it was formed in an area shaped by lava flows.
"This finding implies that volcanic eruptions occurred in this region 300 million years
ago, which is very recent at a geological time scale. It also provides new insights on
the structure of the planet, beneath this volcanic province," said co-lead author
Gretchen Benedix, a cosmic mineralogist and astro-geologist at Curtin.
Having pieces of Mars in hand on Earth can tell scientists a lot about the red planet.
That's why NASA is working to bring back rock samples through the efforts of
the Perseverance rover and a future Mars sample-return mission. In the meantime,
the Martian meteorites we already are telling a fascinating story all their own.

Military Gremlin drone grabbed mid-flight during DARPA program
Stacy Liberatore - Dailymail.com
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An X-61 Gremlin Air Vehicle (GAV), an unmanned reconnaissance vehicle developed
by the Defense Advanced Research Projects Agency (DARPA), has been recovered
while in mid-flight for the first time, DARPA announced Friday.
During the demonstration held last month, two of the drones performed autonomous
formation flying positions before one GAV was recovered by a C-130 – the other
drone was destroyed during flight.
DARAP, which is the research and development agency of the U.S. Department of
Defense, conducted another testing with the remaining GAV, which was recovered
and flown again in 24 hours.
The demonstration is a major milestone in the U.S. military's work toward using a
mothership to deploy swarms of drones over a battlefield.
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Lt. Col. Paul Calhoun, program manager for Gremlins in DARPA's Tactical
Technology Office, said in a statement: 'This recovery was the culmination of years of
hard work and demonstrates the feasibility of safe, reliable airborne recovery.
'Such a capability will likely prove to be critical for future distributed air operations.'
Developed by Dynetics, an American defense and aerospace company that was also
in the running to build NASA's new lunar lander, GAV can be integrated with the
strike, reconnaissance, and cargo aircraft, as well as ground support systems
operational with the US Armed Forces.
It is intended to support intelligence, surveillance and reconnaissance (ISR), mobile
target attack, suppression of enemy air defenses (SEAD), and close air support (CAS)
missions.
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The GAVs can also be fitted with a variety of sensors and other mission-specific
payloads. They can also launch from a variety of different military aircraft, allowing
crewed air vehicles to keep a safe distance from a warzone.
The latest demonstration shows that after air retrieval, the GAVs can be refurbished
by ground crews to prepare them for another mission within 24 hours.
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'Airborne recovery is complex,' said Calhoun.
'We will take some time to enjoy the success of this deployment, then get back to work
further analyzing the data and determining next steps for the Gremlins technology.'
GAV is a major key to the US military being able to send large numbers of small
unmanned air vehicles into battle at once, which is being worked on by DARPA's
Gremlins program that is named after the 'mischievous imps that became the good
luck charms of many British pilots during World War II.'

'The gremlins' expected lifetime of about 20 uses could provide significant cost
advantages over expendable systems by reducing payload and airframe costs and by
having lower mission and maintenance costs than conventional platforms, which are
designed to operate for decades,' according to DARPA.

