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NASA's Juno spacecraft flew above Jupiter's Great Red Spot and discovered that the
vortex churns up to 310 miles deep
Morgan McFall-Johnsen (mmcfalljohnsen@insider.com) - Business Insider

NASA, ESA, A. Simon (Goddard Space Flight Center) and M.H. Wong (University of
California, Berkeley) Jupiter and its Great Red Spot, photographed by the Hubble
Space Telescope on June 27, 2019.
Jupiter's iconic Great Red Spot may extend even deeper into the planet's atmosphere
than scientists thought.
NASA's Juno spacecraft zipped past the Great Red Spot - an anticyclone large enough
to swallow Earth - twice in 2019. Measurements from those flights are now revealing
the storm's structure in far more detail than telescope images can show. That data
suggests that the vortex probably extends anywhere from 186 to 310 miles deep (200
to 500 kilometers) - far below Jupiter's clouds.
"The Great Red Spot is as deep within Jupiter as the International Space Station is
high above our heads," Marzia Parisi, a Juno scientist at NASA's Jet Propulsion
Laboratory, said in a press briefing on Thursday. "If we were standing in the eye of
the cyclone, we would be immersed in it from the sea level to beyond the orbit of the
ISS."
The Juno probe has been circling Jupiter, flying past its poles and even some of its
moons, for the last five years. Prior to its latest visits to the Great Red Spot, the
spacecraft hadn't flown past the giant storm since July 2017. Back then, Juno's
measurements indicated that the vortex extended about 200 miles into Jupiter's
atmosphere.

That was an astonishing depth to scientists at the time - it's about 50 to 100 times
deeper than Earth's oceans. But now, Juno's latest flybys have revealed that the storm
may extend far further down than that.

NASA/JPL-Caltech/SwRI/MSSS/Gerald Eichstadt/Justin Cowart Scientists animated
this Juno image of the Great Red Spot based on velocity data from the spacecraft and
models of the storm's winds.
"I think most of the scientific community, they were thinking that the Great Red Spot
was very shallow," Parisi said. "There were two schools of thought, of course,
between people that thought it was going to stop in the first layers of the atmosphere,
and others that thought that maybe it will even go all the way down to the center of
the planet. It was surprising, actually, to see it go so deep."
Even so, the vortex's height is nothing compared to its width: 10,000 miles across.
That's 1.3 times the width of Earth.
"It's a pancake, because it's so wide at the top," Scott Bolton, who leads the Juno
team at Southwest Research Institute, San Antonio, said in the briefing. "But that
pancake is much thicker than what we would have anticipated."

JunoCam Image data: NASA/JPL-Caltech/SwRI/MSSS; JunoCam Image processing
by Kevin M. Gill (CC BY); E... An illustration depicts the size and depth of Jupiter’s
Great Red Spot.
The researchers published their findings in the journal Science on Thursday.
Something is stopping the Great Red Spot about 300 miles deep
Mysteriously, the jet streams surrounding the Great Red Spot extend even deeper nearly 1,900 miles (about 3,000 km) below Jupiter's cloud surface. The researchers
aren't sure why.
"Obviously there is something at 500 kilometers that is limiting the circulation of the
Great Red Spot," Parisi said.
They do know, however, that those jets - distinct bands of gas wrapping around the
planet - are keeping the Great Red Spot alive. The storm is wedged between two jet
streams that move in opposite directions, powering the spin of the vortex.

NASA, ESA, A. Simon/Goddard Space Flight Center, M. H. Wong/University of
California, Berkeley, and ... Jupiter's Great Red Spot, its most famous storm, has been
around for hundreds of years.

"Because we have these new measurements, at this point it's more kind of like reverse
engineering," Parisi said. "We know how deep the jet streams are and how deep the
Great Red Spot is. So can theoreticians explain why there is such a difference in the
depth of the jet streams and the Great Red Spot?"
The Great Red Spot is constantly changing. It has been shrinking and becoming more
circular since astronomers began observing it about 150 years ago. Just last month,
another group of scientists discovered that winds in the cyclone's outer band have
sped up over the last decade, while its inner regions have slowed. Measurements from
NASA's Hubble Space Telescope have indicated that the Great Red Spot is getting
taller as it shrinks.
Some scientists have suggested the storm will collapse and disappear in just a few
decades due to its shrinking size, but other researchers disagree.
For its part, Juno is set to continue orbiting and studying Jupiter for another four
years.
This post has been updated with new information.

Fridge-size asteroid snuck up on Earth by hiding behind the sun
Eric Mack - CNET
A sneaky space rock sped by Antarctica on Sunday without any advance warning and
narrowly avoided being fully incinerated by Earth's atmosphere.

Provided by CNET The inner solar system is filled with space boulders that probably
broke off of bigger bodies at some point. NASA
Asteroid 2021 UA1 goes down as the third-closest fly-by of our planet by a
near-Earth object that didn't end in an impact. The cosmic boulder is estimated to be
about two meters (6.6 feet) in diameter, the size of a large appliance or a golf cart.

Had it actually hit our planet, the vast majority of it would almost certainly have
burned up in the atmosphere.
For comparison, the bolide that exploded over Russia in 2013, blowing out thousands
of windows in the city of Chelyabinsk, was probably at least 20 times bigger, and only
a small boulder survived to impact the surface in that instance.
Instead, 2021 UA1 passed over Antarctica on Sunday evening Pacific time at an
altitude of about 1,800 miles (3,000 kilometers).
That's higher than where the International Space Station orbits but significantly
closer than the ring of large communications satellites in geostationary orbit.
Asteroid 2020 QG passed just a little bit closer in August 2020, but the closest
approach ever recorded in which the asteroid escaped unscathed came last November
when 2020 VT4 flew overhead at nearly the same altitude as the ISS (around 250
miles or 400 kilometers up).

CNET The inner solar system is filled with space boulders that probably broke off of
bigger bodies at some point.
2021 UA approached us from the direction of the sun -- just like the Chelyabinsk
bolide, which was undetected before impact -- making it impossible for astronomers
to spot ahead of time. Upcoming missions like NASA's NEO Surveyor are designed to
eliminate this blind spot.
The fact that the three closest passes ever observed have all come in the last 18
months isn't anything to lose sleep over. It doesn't mean asteroids are swarming Earth;
actually, it reflects improvements in sky surveying technology and astronomers'
ability to spot and track more near-Earth objects. If anything, more known asteroids
should allow us to rest easier at night.

Great Lakes researchers found 3 shipwrecks this summer in Lake Superior. Here
are their stories.
Miriam Marini - Detroit Free Press
Researchers at the Great Lakes Shipwreck Historical Society in Michigan this
summer discovered and identified three shipwrecks that had been underwater for
more than 100 years.
What did you do this summer?
"We have never located so many new wrecks in one season," said Bruce Lynn,
executive director of the Great Lakes Shipwreck Museum. "Each shipwreck has its
own story. ... These are fantastic, true stories that we can tell in the museum
someday.”

Great Lakes Shipwreck Historical Society The remains of Frank Wheeler, a
schooner-barge, were discovered by the Great Lakes Shipwreck Historical Society
this summer.
The Whitefish Point-based team of historians, sonar technicians and divers found all
three shipwrecks around the vicinity of Grand Marais, located on the south shore of
Lake Superior at the eastern entryway to Pictured Rocks National Lakeshore.
Aboard the organization's 50-foot research vessel, David Boyd, the team searched the
area where the ships were reported lost, searching 100 miles a day at 9 mph,
according to a news release this week.
Here are the stories of the three shipwrecks found by researchers using marine sonic
technology to scan the bottom of the lake:

Great Lakes Shipwreck Historical Society The remains of Dot, a schooner, were
discovered by the Great Lakes Shipwreck Historical Society this summer.
Dot, a schooner
The steamship M.M. Drake was towing the Dot down bound from Marquette with a
load of iron ore when the schooner started taking on water.
The captain hailed the M.M. Drake, which came alongside his sinking ship and
rescued his crew off before it dived for the bottom on Aug. 25, 1883.
The Dot, formerly the Canadian schooner Mary Merritt, was built in St. Catharines,
Ontario, in 1865. Her remains rest in more than 350 feet of water.
Frank W. Wheeler, a schooner-barge
The schooner-barge, Frank W. Wheeler, was being towed by the steamer Kittie M.
Forbes on Sept. 29, 1885, when a gale swept across the lake. The ships struggled in
worsening conditions for hours and, soon, the Wheeler's crew realized its ship
was sinking.
Capt. William Forbes, owner and captain of the Frank W. Wheeler, signaled his
predicament to the Kittie M. Forbes, and the pair of vessels then tried to reach the
safety of Grand Island, near present-day Munising.
Forbes soon ordered his men into the lifeboat, and 15 minutes later, his ship sank,
bow first. A number of explosions were heard as the ship slipped beneath the waves.
The Frank W. Wheeler was built at the West Bay City Shipbuilding Co. and, today,
her wreckage lies in more than 600 feet of water.

Great Lakes Shipwreck Historical Society The remains of Michigan, a
schooner-barge, were discovered by the Great Lakes Shipwreck Historical Society
this summer.
Michigan, a schooner-barge
The steamer M.M. Drake – the same vessel which towed the Dot years earlier
– was towing the schooner-barge Michigan in the vicinity of Vermilion Point, near
Whitefish Point. Both vessels were struggling in rough weather, when
the Michigan’s hold began filling with water.
Within minutes, a massive wave smashed the two vessels together, destroying the M.M.
Drake’s smokestack, leaving the ship without steam pressure.
Without power, the Drake soon lost headway and waves swept over her decks.
Two nearby steel steamers, the Crescent City and Northern Wave, moved in to rescue
the crews of both vessels.
Harry Brown, the Michigan’s cook, was the only casualty in this unusual double
sinking on Oct. 2, 1901.
The remains of the M.M. Drake were discovered in 1978 by the Shipwreck Society,
and her rudder is on exhibit at Whitefish Point. The Michigan’s hull is in 650 feet of
water.

Watch the sun spit out a whopper X1 solar flare
Amanda Kooser - CNET
The sun is in a zesty mood right now. Our friendly neighborhood star fired off a major
solar flare on Thursday and a National Oceanic and Atmospheric Administration
satellite captured an excellent view.

Provided by CNET The Goes-East satellite spotted an X1 solar flare in action on Oct.
28, 2021. Look toward the bright spot near the low-center of the sun. NOAA
NOAA's Cooperative Institute for Meteorological Satellite Studies at the University of
Wisconsin-Madison tweeted two views of the flare popping off as seen in different
wavelengths.
NOAA's Space Weather Prediction Center logged the flare as an X1. Solar flares are
measured in a similar way as earthquakes, with the biggest flares labeled as
"X-class."
The smallest flares are "A-class." Higher numbers denote more intense flares. NASA
once measured an X28 in 2003, though an X1 is still a major flare.
Solar flares can have an impact on Earth. "Harmful radiation from a flare cannot
pass through Earth's atmosphere to physically affect humans on the ground.
However, when intense enough, they can disturb the atmosphere in the layer where
GPS and communications signals travel," NASA said in a statement on Thursday.
NASA released a view of the flare as seen by its Solar Dynamics Observatory.

Provided by CNET NASA's sun-watching Solar Dynamics Observatory captured this
view of an X1 solar flare on Oct. 28. NASA/SDO
Space weather physicist Tamitha Skov is tracking the flare and expects the associated
solar storm to reach Earth in time for Halloween on Oct. 31. It could fuel some
impressive aurora action, as we saw when a coronal mass ejection reached us earlier
this month.
It's been a busy October for the sun, and this latest outburst could add an additional
festive element to Halloween as some areas of the globe may get to witness swirling,
dancing auroral ghost lights in the sky.
The North Dakota Dual Aurora Camera project will be keeping an eye on the
potential action this weekend. It could be quite a visual treat.

NOAA

Perseverance rover snaps stunning images of Mars after communications blackout
Mike Wall - LiveScience
NASA's Perseverance Mars rover has emerged from its first "solar conjunction"
blackout and gotten back to work on the Red Planet. It's even phoned home with its
first Mars photos since reawakening.

Provided by Live Science NASA's Perseverance rover captured this shot of its
surroundings on the floor of Jezero Crater on Oct. 22, 2021, using one of its
navigation cameras. Mission team members posted the image on Twitter three days
later.
The car-sized Perseverance and other Mars spacecraft had to stand down for about
two weeks recently when the Red Planet slipped behind the sun from Earth's

perspective. In this alignment, known as solar conjunction, our star can corrupt
commands sent from Earth to Mars, so NASA and other space agencies don't take the
chance.
But Mars has come back into view for mission controls around the world, including
that of Perseverance, which is based at NASA's Jet Propulsion Laboratory in
Southern California.
So the six-wheeled robot has woken up and resumed exploring Jezero Crater, a
28-mile-wide (45 kilometers) hole in the ground that hosted a lake and a river delta
billions of years ago.
Related: Where to find the latest Mars photos from NASA's Perseverance rover
"I’m back to work, parked between these two beautiful outcrops. Been doing some
imaging, weather studies, chemistry experiments and getting a software update too,"
mission team members wrote on Monday (Oct. 25) via Perseverance's official Twitter
account.
That post included two gorgeous recent photos of the terrain that Perseverance is
traversing. The rover has snapped many more as well since waking up, and you can
find them here.
Perseverance touched down on Feb. 18, tasked primarily with hunting for signs of
ancient Mars life and collecting dozens of samples for future return to Earth.
The rover has already socked away two tubes of pristine Mars material, getting
humanity's first interplanetary sample-return effort well and truly underway.
Perseverance landed with a tiny helicopter buddy named Ingenuity, which was
designed to show that aerial exploration is feasible on the Red Planet. Ingenuity is
also back in action, completing its 14th Martian flight on Sunday (Oct. 24).
After its first five technology-demonstrating flights, Ingenuity shifted into an extended
mission designed to showcase the scouting potential of Martian rotorcraft.
The 4-pound (1.8 kilograms) chopper has recently been scouting terrain for
Perseverance, which has driven 1.66 miles (2.67 kilometers) on Jezero's floor to date.

Sun unleashes X-Class solar flare, could bring auroras
David Koeller - NBC
OMAHA, Neb. (WOWT) - An explosion on the sun Thursday morning unleashed a
major X-Class solar flare, only the second flare this year to reach that strength and
the first in at least 4 years to be Earth-directed.
Solar activity has been on the low side in the past few years thanks to a lull in
sunspots as the sun dipped into what is known as the solar minimum, or the quietest
part of the 11-year solar cycle.

Now we are on an upward swing in solar activity, quickly moving toward solar
maximum, the most active part of the cycle. We should reach solar maximum in 2024
or 2025. This means more flares can be expected in the coming years.

Provided by Omaha WOWT X1 Class Solar Flare
Solar flares are explosions that emanate from sunspots or darker patches on the sun
formed by complex magnetic fields. Flares are measured on a scale, with A-class
flares being the smallest and X-class flares being the largest.
Today’s X-Class flare unleashed a wave of particles in the solar wind known as a
coronal mass ejection. This push of solar material, or CME, should reach Earth in
about 2 to 3 days’ time.
When CMEs impact Earth’s magnetic field, a geomagnetic storm is possible. These
storms can cause minor disruption in GPS networks, but the more impactful result for
most of us is a beautiful display of the Aurora Borealis.
The National Space Weather Prediction Center has issued a G3 Geomagnetic Storm
Watch in effect for Saturday. The impacts would likely begin late Friday night local
time, peaking Saturday morning. A G3 storm will typically produce auroras for most
northern U.S. states, with some visibility possible as far south of Iowa and Nebraska.
Geomagnetic storms can sometimes cause disruptions to the GPS network and power
grids, but any impacts with this event should be minor to nonexistent.
Another weaker solar flare produced a storm just a few weeks ago, which resulted in
a fantastic display of the Northern Lights that was visible from parts of Nebraska and
Iowa.
While it is too early to say exactly how significant any upcoming geomagnetic storm
will be, it is quite possible another display of the Aurora Borealis is on the way. Stay
tuned!

Provided by Omaha WOWT How Auroras Form

Solar wing jammed on NASA spacecraft chasing asteroids
MARCIA DUNN (Aerospace Writer) - AP
CAPE CANAVERAL, Fla. (AP) — NASA is debating whether to try to fix a jammed
solar panel on its newly launched Lucy spacecraft, en route to explore an
unprecedented number of asteroids.

Provided by Associated Press This image provided by the Southwest Research
Institute depicts the Lucy spacecraft approaching an asteroid. It will be first space
mission to explore a diverse population of small bodies known as the Jupiter Trojan
asteroids.

NASA reported Wednesday, Oct. 27, 2021, that one of the craft's two giant, circular
solar panels is only between 75% and 95% extended. A lanyard is holding it in place.
(SwRI via AP)
The problem cropped up shortly after the spacecraft's Oct. 16 liftoff on a 12-year
journey.
After measuring the electric current this week, NASA reported Wednesday that one of
Lucy’s two giant, circular solar panels is only between 75% and 95% extended. A
lanyard is holding it in place.
Any attempt at reopening the wing — which is 24 feet in diameter (7 meters) — would
not occur before mid-November.
So far, the problem has not affected Lucy's outbound flight, so there's no rush to
figure out the next step, officials said. Everything else on the spacecraft — already 3.7
million miles (6 million kilometers) away — is working properly.
The mission's lead scientist, Hal Levison of Southwest Research Institute, said the
team is encouraged that the combined power from both solar panels "is keeping the
spacecraft healthy and functioning."
“It's too early to determine longer range implications to the entire mission,” Levison
said in an email Thursday. While the problem is concerning, “our team is working
this very diligently and carefully to find a workable solution.”
The nearly $1 billion mission seeks to explore seven so-called Trojan asteroids that
share Jupiter's orbit around the sun and another space rock closer to home. Lucy
should swoop within 600 miles (965 kilometers) of each target.

Physicists Finally Made The Weird 'Superionic Ice' That Could Exist on Alien
Worlds
Mike McRae - ScienceAlert
Shooting a drop of water with one of the world's most powerful lasers might not be an
obvious way to make an ice cube. But it is one way, at least if you want the kind of ice
you might find deep inside planetary giants.

SCIEPRO/Science Photo Library/Getty Images Artist's depiction of an alien world
Scientists have known about exotic forms of ice for decades, but have only recently
managed to create some of the more extreme varieties in the lab.
A new study by researchers from the University of Chicago and the Carnegie
Institution of Washington in the US recently held a drop of water in a diamond grip,
turning up the pressure and cooking it with a laser to learn how it freezes into a
'superionic' state.
Theoretically speaking, superionic ice is the arrangement of water molecules as a
lattice of oxygen atoms surrounded by a pool of fidgety hydrogen's that just don't sit
still. It's technically ice, but like a liquid and a solid in one.
It's also the kind of ice that forms not at low temperatures, but at extreme pressures.
Think of the level of pressure that naturally forms deep, deep underground, or better
still, near the core of massive planets like Neptune.
While models predict some of the conditions under which this phase of water should
appear, they're a little vague when it comes to the precise temperatures.
At the heart of the problem is a question over something called the triple point – the
combination of pressure and temperature at which a substance is on the brink of
melting, freezing, and sublimating.
To make it even more complicated, the kind of solid structure water can settle into can
vary, too. Ice comes in many forms, depending on the arrangements and
movements of its constituent elements.
Experiments could help nail down the path of characteristic changes between liquid
and superionic states, but until now getting a reliable set of results has been a real
challenge, with observations under different methods disagreeing by hundreds of
degrees.
Usually a water sample needs to be put under at least 50 gigapascals of pressure –
half a million times the force you're experiencing right now under Earth's atmosphere
– and then heated with a high-powered laser to come close to seeing anything
significant.

Provided by ScienceAlert
So when a team of physicists at the Department of Energy's Advanced Photon Source
(APS) set about squeezing water inside a diamond-vice at a relatively mild 20
gigapascals, they weren't expecting a lot.
"It was a surprise – everyone thought this phase wouldn't appear until you are at
much higher pressures than where we first find it," says geophysicist Vitali
Prakapenka from the University of Chicago.


"But we were able to very accurately map the properties of this new ice, which
constitutes a new phase of matter, thanks to several powerful tools."
With their supersonic ice sample in place, the team was able to use the APS
accelerator to generate a beam of X-rays; when scattered off the ice sample, these
X-rays indicate the positions of its atoms.
This allowed them to gauge when the water underwent specific phase transitions as
the conditions changed, and to describe the steps it takes to transform into supersonic
ice.
They were able to crank the pressure in their diamond anvil and heat it to 6,500
degrees Kelvin, allowing them to map the stability of two phase changes of ice at high
temperatures from 20 all the way up to 150 gigapascals.
Because of the way the hydrogen's move about inside the exotic ice, visible light has a
hard time passing through, making its appearance black.
That buzz of hydrogen atoms flowing through an oxygen lattice could also have an
impact on the surrounding electromagnetic field, and maybe even play a role in the
formation of a planet's own protective magnetosphere.

We're only just beginning to learn how the movements of our planet's oceans and
the chemistry of its mantle have a subtle influence over our world's magnetism.
Learning how exotic ices also exert a nudge could help us further tweak our models.
What this might mean for alien worlds, or even our own planet, requires a lot more
investigation.
"It's a new state of matter, so it basically acts as a new material, and it may be
different from what we thought," says Prakapenka.
(This research was published in Nature Physics.)
Anti-drone systems can help foil Jammu-like attack
TechRadar India Bureau

Provided by TechRadar
In the wee hours of June 27, one of India’s most critical military installations, the
high-security Air Force Station in Jammu, became victim of a ‘novel’ weaponized
drone attack.
The attack was first of its kind and is being seen as a precursor of things to
come. The June 27 twin drone attack was masterminded and executed by terrorists
in the Shakargarh sector targeting Air traffic control, radar and parked helicopters.
No longer seen as mere nuisance, weaponized drones have the ability to drop bombs,
fire missiles and crash armed UAVs into the target.
The Unmanned Aerial Systems’ (UAS) market in the country is pegged at $866
million, and globally it’s estimated to be $21.47 billion.

With double-quick alterations now possible on the drone structure, besides reinforced
payload technology and shrinking of various elements, the threat level is huge and the
task is challenging.
The sheer number of the UAS, their different sizes, flight characteristics, capabilities,
performance parameters, mission and vulnerabilities, make it difficult for India to
overcome this challenge.
Ever since the Coronavirus outbreak at the end of 2019, the Indian forces have
recorded close to a hundred sightings on India’s western borders - from Jammu and
Kashmir to Gujarat. To make matters worse, these drones have been sighted in the
eastern region which is impacted by the Maoist extremism.
Is India’s anti-rogue drone infrastructure battle-ready?
The attack has shifted the focus to the glaring gaps in India’s border security.
Defence Research and Development Organisation (DRDO) is working on developing
anti-drone 'Swadeshi' technology to secure the border areas and foil any terrorist
attempts.
While the national security council secretariat (NSC), which advises the PMO on
national security and strategic interests, has been conscious of the threat posed by
terror drones to Indian security for quite a few years, the process to acquire
technologies to counter the threat is quite tedious and cumbersome.
Till date, only a request for information (RFI) has been floated for acquisition of
anti-drone technologies.
India only has a limited number of anti-drone technology makers, which include
DRDO, Bharat Electronics Limited as government undertakings, among others, with
Zen Technologies and ACSG Corp active as private entities.
A large-scale, inclusive public-private-partnership (PPP), according to several
experts, should be the way forward.
Space for private players
In early July, immediately after the attack on the base in Jammu, the BSF, in
collaboration with the Ministry of Electronics and Information Technology (MeitY),
launched BSF Hi-tech Undertaking for Maximising Innovation (BHUMI) to find
suitable systems to detect and destroy drones and tunnels with the help from Indian
companies.
At the moment, BSF is exploring a pool of 500 private Indian companies to find
solutions. The initiative is part of the Atmanirbhar Bharat mission.
Anti-Drone System from Zen Technologies works on drone detection, Classification
and tracking on passive surveillance, camera sensors and neutralization of the threat
through jamming the Drone communication. ACSG Corp., a critical infrastructure
protection company, is also building relevant technology. Its high-powered jammers,
the company has claimed, can tackle multilayered threatsat once.

Major Vijay, the spokesperson of ACSG Corp pointed out that “a 360-degree
advanced radar system can track intruding drones from a 2-km range, thereby
reducing and eradicating the perceived threat even before it makes an impact.”
These companies are also expected to help in finding communication solutions at
places where there is no network, besides detecting unauthorized communications in
dead zones.
Way forward – Indigenous or foreign technology?
The existing counter-drone technology is restricted, and largely sourced and licensed
from developed countries. This is primarily because there is very little trust in Indian
technology.
Historically, India has been meeting its requirements from Israel and the US. But this
trend is changing, as it should, with the Government putting emphasis on technology
developed by domestic players. There’s enough and more potential at home and the
Government is beginning to lay emphasis on the same.
Case in point? The IAF recently placed an order worth Rs 155 crore for anti-drone
platforms or Counter Unarmed Aircraft System (CUAS). The contract was given to
the Hyderabad-based Zen Technologies.
Keeping with the ‘make in India’ philosophy, the Indian armed forces have already
approved contracts to Indian companies for making anti-drone systems that is worth
over Rs 300 crores.
Can India become a counter-drone technology export hub? The answer is simple. Yes,
however, only if more private companies are brought onboard to tackle the issue.

The science everyone needs to know about climate change, in 6 charts
Betsy Weatherhead (Senior Scientist, University of Colorado Boulder) - Conversation

Christina Koch/NASA

With the United Nations’ climate conference in Scotland turning a spotlight on
climate change policies and the impact of global warming, it’s useful to understand
what the science shows.
I’m an atmospheric scientist who has worked on global climate science and
assessments for most of my career. Here are six things you should know, in charts.
What’s driving climate change
The primary focus of the negotiations is on carbon dioxide, a greenhouse gas that is
released when fossil fuels – coal, oil and natural gas – are burned, as well as by
forest fires, land use changes and natural sources.
The Industrial Revolution of the late 1800s started an enormous increase in the
burning of fossil fuels. It powered homes, industries and opened up the planet to
travel. That same century, scientists identified carbon dioxide’s potential to increase
global temperatures, which at the time was considered a possible benefit to the
planet.
Systematic measurements started in the mid-1900s and have shown a steady increase
in carbon dioxide, with the majority of it directly traceable to the combustion of fossil
fuels.
Once in the atmosphere, carbon dioxide tends to stay there for a very long time. A
portion of the carbon dioxide released through human activities is taken up by plants,
and some is absorbed directly into the ocean, but roughly half of all carbon dioxide
emitted by human activities today stays in the atmosphere — and it likely will remain
there for hundreds of years, influencing the climate globally.
During the first year of the pandemic in 2020, when fewer people were driving and
some industries briefly stopped, carbon dioxide emissions from fuels fell by roughly
6%. But it didn’t stop the rise in the concentration of carbon dioxide because the
amount released into the atmosphere by human activities far exceeded what nature
could absorb.
If civilization stopped its carbon dioxide-emitting activities today, it would still take
many hundreds of years for the concentration of carbon dioxide in the atmosphere to
fall enough naturally to bring the planet’s carbon cycle back into balance because of
carbon dioxide’s long life in the atmosphere.
How we know greenhouse gases can change the climate
Multiple lines of scientific evidence point to the increase in greenhouse emissions
over the past century and a half as a driver of long-term climate change around the
world. For example:
Laboratory measurements since the 1800s have repeatedly verified and quantified the
absorptive properties of carbon dioxide that allow it to trap heat in the atmosphere.

Simple models based on the warming impact of carbon dioxide in the
atmosphere match historical changes in temperature.
Complex climate models, recently acknowledged in the Nobel Prize for Physics, not
only indicate a warming of the Earth due to increases in carbon dioxide but also offer
details of the areas of greatest warming.

Based on Salawitch et al., 2017, updated with data to the end of 2020 When carbon
dioxide levels have been high in the past, evidence shows temperatures have also been
high.
Long-term records from ice cores, tree rings and corals show that when carbon
dioxide levels have been high, temperatures have also been high.
Our neighboring planets also offer evidence. Venus’ atmosphere is thick with carbon
dioxide, and it is the hottest planet in our solar system as a result, even though
Mercury is closer to the sun.
Temperatures are rising on every continent
The rising temperatures are evident in records from every continent and over the
oceans.
The temperatures aren’t rising at the same rate everywhere, however. A variety of
factors affect local temperatures, including land use that influences how much solar
energy is absorbed or reflected, local heating sources like urban heat islands, and
pollution.
The Arctic, for example, is warming about three times faster than the global
average in part because as the planet warms, snow and ice melt makes the surface
more likely to absorb, rather than reflect, the sun’s radiation. Snow cover and sea ice
recede even more rapidly as a result.
What climate change is doing to the planet

Earth’s climate system is interconnected and complex, and even small temperature
changes can have large impacts – for instance, with snow cover and sea levels.
Changes are already happening. Studies show that rising temperatures are already
affecting precipitation, glaciers, weather patterns, tropical cyclone activity and severe
storms.
A number of studies show that the increases in frequency, severity and duration of
heat waves, for example, affect ecosystems, human lives, commerce and agriculture.
Historical records of ocean water level have shown mostly consistent increases over
the past 150 years as glacier ice melts and rising temperatures expand ocean water,
with some local deviations due to sinking or rising land.
While extreme events are often due to complex sets of causes, some are exacerbated
by climate change. Just as coastal flooding can be made worse by rising ocean levels,
heat waves are more damaging with higher baseline temperatures.
Climate scientists work hard to estimate future changes as a result of increased
carbon dioxide and other expected changes, such as world population. It’s clear that
temperatures will increase and precipitation will change. The exact magnitude of
change depends on many interacting factors.

Claudia Tebaldi, et al., 2021Based on SSP3-7.0, a high-emissions scenario.

A few reasons for hope
On a hopeful note, scientific research is improving our understanding of climate and
the complex Earth system, identifying the most vulnerable areas and guiding efforts to
reduce the drivers of climate change.
Work on renewable energy and alternative energy sources, as well as ways to capture
carbon from industries or from the air, are producing more options for a better
prepared society.
At the same time, people are learning about how they can reduce their own impact,
with the growing understanding that a globally coordinated effort is required to have
a significant impact.
Electric vehicles, as well as solar and wind power, are growing at previously
unthinkable rates. More people are showing a willingness to adopt new strategies to
use energy more efficiently, consume more sustainably and choose renewable energy.
Scientists increasingly recognize that shifting away from fossil fuels has additional
benefits, including improved air quality for human health and ecosystems.
(This story is part of The Conversation’s coverage of COP26, the Glasgow climate
conference, by experts from around the world. Amid a rising tide of climate news and
stories, The Conversation is here to clear the air and make sure you get information
you can trust.)
Alien Life Could Be Found on Mars Thanks to NASA Curiosity Rover's New Trick
Robert Lea - Newsweek

JPL-Caltech/NASA The Mars Curiosity Rover snaps a selfie in an area of Mars
nicknamed "Mary Anning" after a 19th Century palaeontologist. Curiosity recently
tested a technique that could send search for traces of life on alien worlds.

NASA's Curiosity Rover has tested a new technique to search for molecules that could
reveal the signs of alien life on Mars.
While the experiment conducted with the Sample Analysis at Mars (SAM) instrument
has so far failed to deliver any signs of life on the Red Planet, it proves the
technique's viability for future missions, possibly on worlds more distant than Mars,
such as Saturn's moon Titan.
The results from the first SAM tests are detailed in a paper published in the
journal Nature Astronomy.
Since its arrival on Mars in 2012, the SUV-sized Curiosity Rover has been exploring
the nature and extent of ancient habitable environments in Gale Crater. This has
included the search for organic compounds made up of elements like carbon, nitrogen
and oxygen.
From there, SAM is used to investigate the origins of these organic molecules to see if
they are abiotic—not derived from living organisms—or if they could be biotic in
origin, produced by the processes that sustain life.
Another possible origin for organic molecules would be prebiotic, these being the
kind of molecules that we believe could have led to the development of life on Earth.
To conduct this experiment, in March 2017 the Curiosity Rover scooped up material
from an area of Mars known as the Bagnold Dunes, a 22-mile long group of dark
gray dunes in the Gale Crater, the first dune system on another planet ever explored
by humanity.

JPL-Caltech/NASA An image of the Curiosity Rover shows that location of the SAM
instrument.
SAM was recently used to analyse Martian samples to search for organic molecules
that may have originated from life.

These samples were transferred to SAM, which is made up of three different
instruments. Among these is a mass spectrometer that is designed to isolate and
identify the key elements necessary for life.
Additionally, SAM has a wheel of 74 storage holders, some of which contain chemical
solvents that allow the rover to conduct so-called "wet chemistry," and others that are
made of quartz, allowing Curiosity to bake samples.
The new results related to a test in December 2017, which used these solvents to
dissolve substances to search for organic molecules.
The researchers involved in the study spent several years analyzing the results of this
wet chemistry experiment conducted by SAM. They found organic molecules that
would have been missed in the rover's normal sample analysis.
This helps verify that such experimentation could be a valuable tool in the search for
life on the surface of alien worlds. Unfortunately, what the team didn't find was any
evidence of life, such as amino acids or other complex organic molecules.
Georgetown University researcher Maëva Millan is the lead author of the study
describing the SAM results. She told the New Scientist: "We have proved that this
experiment can work. That means we can do this same experiment again on different
minerals like clay and sulfates that can better preserve organic molecules."

JHU-APL/NASA An artist's impression of NASA's Dragonfly mission against the
landscape of Saturn's moon Titan.
Recent results from the Curiosity Rover failed to turn up signs of life but it has helped
pioneer a technique that will be used on Titan.
The wet chemistry technique used by SAM will continue to be used by Curiosity
during its ongoing mission of exploring the Gale Crater, but it will also be used by an
upcoming rover to examine other areas of Mars.
The European Space Agency will send the Rosalind Franklin Rover to Mars in 2022
as part of its ExoMars program. The rover, named after pioneering chemist Rosalind

Elsie Franklin whose work helped understand the structure of DNA, will land in the
Oxia Planum area of Mars.
The new rover will search this region, which researchers believe is an ancient lake,
for signs of life either in the past or currently. And its Mars Organic Molecule
Analyzer (MOMA) will use a technique similar to the now verified wet chemistry
method to do this.
The method will also be used beyond Mars when NASA's Dragonfly mission visits
Saturn's moon Titan. The rotor-operated space-drone will search for the building
blocks of life around Saturn's icy moon upon its planned arrival in 2034.

Mysterious Shards of Glass Are Strewn Across Miles of Desert, And We Finally
Know Why
Peter Dockrill - ScienceAlert
They first came to scientists' attention about a decade ago: A mysterious field of glass
fragments, scattered across Chile's Atacama Desert, and aligned in a vast corridor
stretching 75 kilometers long (almost 50 miles).

Germán Vogel/Getty Images The Atacama desert.
These strange pieces of glass, too many to be counted, are clustered in a number of
sites along the desert corridor, and they take a number of shapes, some occurring in
large slabs up to 50 centimeters (20 inches) across.
They have both rough and smooth features, and look as if they've been somehow
folded and twisted into their current forms, scientists say.
"Many have morphologies indicative of sliding, shearing, twisting, rolling, and
folding (in some cases, more than twice) before being fully quenched,"
researchers explain in a new study analyzing the glass, led by first author and
planetary geologist Peter Schultz, a professor emeritus at Brown University, Rhode
Island.
Whatever it was that triggered these violent, messy transformations roughly 12,000
years ago has never been fully understood.

Provided by ScienceAlert AtacamaDesert4 Examples of the desert glass in situ.
(Schultz et al., Geology, 2021)
An early hypothesis suggested they could be the result of a large meteor exploding in
the atmosphere – a giant airburst throwing fragments of hot, fiery space rock onto the
desert surface, with the extra-terrestrial shrapnel melting the sand and soil on the
spot.
That's not as far-fetched as it may sound at first. Mysterious glass remnants like
this have been found in numerous locations across the planet, and in many cases,
meteoric explosions or impacts are taken as the most likely explanations for how the
glass got there.
Not that space rocks are the only hypothetical argument to consider. In the case of
Atacama's glass shards, scientists have also suggested they could have formed in the
furnace of natural surface fires, in a different age and climate when the desert was
covered in more abundant vegetation.

Provided by ScienceAlertMysterious Shards of Glass Are Strewn Across Miles of
Desert, And We Finally Know Why
Five desert sites featuring glass deposits. (Schultz et al., Geology, 2021)
So which is it? According to Schultz and colleagues, the extra-terrestrial space rock
hypothesis is actually the more likely explanation here.
In the new study, the researchers collected and studied over 300 samples of the desert
glass, examining them under an electron microscope, and analyzing their chemical
composition through spectroscopy.

The results, the team says, unequivocally suggest the glass is not wholly of this planet.
"This is the first time we have clear evidence of glasses on Earth that were created by
the thermal radiation and winds from a fireball exploding just above the
surface," Schultz says.
According to the researchers, minerals in the glass called zircons had decomposed to
form the mineral baddeleyite, which would have required extremely hot temperatures
of above 1,670 °C, which is far hotter than a wildfire.

Provided by ScienceAlert Mysterious Shards of Glass Are Strewn Across Miles of
Desert, And We Finally Know Why? Samples of the desert glass up close. (Schultz et
al., Geology, 2021)
But that's not all. The glass fragments also contained thousands of exotic mineral
grains, of a kind rarely seen on Earth; so rare in fact, they're only known to occur in
meteorites and other extraterrestrial rocks.
Some of these strange minerals, including extraterrestrial cubanite, were previously
identified by NASA's Stardust mission, which collected samples from the comet Wild
2 in 2004.
It's too early to say for sure, but whatever the long-gone object was that created these
strange fields of glass in the Atacama desert, it might have borne some kind of
relation to Wild 2, at least in terms of its composition.
Another coincidence that bears further investigation is that the timing of this airburst
broadly overlaps with the disappearance of Quaternary megafauna in South America,
which itself coincided with both the arrival of ancient hunter-gatherers in the area,
and changes in climate as well.

Provided by ScienceAlert Mysterious Shards of Glass Are Strewn Across Miles of
Desert, And We Finally Know Why? Extraterrestrial minerals in the glass. (Schultz et
al., Geology, 2021)
As for whether the meteoric air-burst may have had anything to do with that
extinction, it's not yet clear.
"It's too soon to say if there was a causal connection or not," Schultz says. "But what
we can say is that this event did happen around the same time as when we think the
megafauna disappeared, which is intriguing."

'Tools' Suggesting Humans Reached Mexico 30,000 Years Ago May Not Be What
They Seem
Tessa Koumoundouros - ScienceAlert
Exactly when and how our species reached the Americas remains a messy historical
conundrum. A heated debate has now ensued amongst archaeologists in the face of
conflicting evidence between archaeological finds and genomics data.

Ciprian Ardelean Natural stone shard or tool?
Possible stone tools, reported earlier this year, spurred excited headlines suggesting
humans may have arrived in this region as early as 30,000 years ago – before the last
ice age.
Autonomous University of Zacatecas archaeologist Ciprian Ardelean and colleagues
examined 1,930 limestone shards found at the Chiquihuite Cave site in Zacatecas,
Mexico, concluding they were stones chiseled into tools by human hands.
They also tested surrounding environmental DNA, and while they did find some
genetic traces of humans, it was not enough to draw firm conclusions.
Another team of researchers, led by archaeologist James Chatters from the private
company Applied Paleoscience, has since argued that the stones in question could
have been shaped by natural processes.
"In the high-energy cliff-face environment where Chiquihuite Cave is found, falling
and tumbling rocks strike one another and drive off shards, which often have some of
the features of rocks broken by people," Chatters told Gizmodo.
"A stone striking a stone can produce similar looking products regardless of how the
force is initiated."
The patterns of flaking on the stones are not consistent with those seen in stone tools
from other archaeological sites, where they're flaked on both sides. Nor is there any
evidence of impact fractures to show they'd been used as tools, the researchers said.
Chatters and team, however, "did not inspect the collection in-person but instead
relied strictly on the evidence provided in the original article and supporting
documentation."
Still, other signs of human occupation are also absent from the caves, like hearths,
food waste, and other modified animal remains. What's more, all the 'tools' were
made from the same type of stone, where usually humans would experiment with all
available options, such as the agate nearby.
Chatters and colleagues argue there is not enough evidence that these rocks were
indeed human-made tools, and would therefore dispel the theory that humans first

settled in the Americas only around 16,000 years ago, which was after the last ice
age.
They cite unmistakable human-made artifacts, supported by genomics evidence from
both humans and their accompanying canine friends that all point to this timeline
instead.
Establishing the time of this human migration would also provide clues to the path
they took, and whether or not humanity's presence coincided with the loss of North
America's megafauna.
"Although they do not elaborate on all of the extraordinary implications of such an
early occupation, we posit that this would mean humans were present in northern
Mexico at a time prior to the initial divergence of ancestral Native Americans and
East Asians, which occurred in eastern Asia," Chatters and team state in their
critique, explaining this would have meant that these early Americans were a
genetically distinct group that somehow left no genetic traces in the human
populations that followed.
"This extraordinary claim requires substantial evidence to support it."
In response to this, Ardelean and colleagues point to ancient unsampled human
populations that have contributed to present Native American genes.
They claim Chatters and team have misunderstood their results, arguing that
expecting all artifacts to have the same chipping pattern ignores more basic
technologies that may have also been used.
What's more, just a few months ago, human footprints found in New Mexico's White
Sand National Park were dated as far back as 23,000 years ago.
Another recent study found 30,000-years-old animal remains that could have been
deposited by humans, in Mexico's Coxcatlan Cave. So it doesn't appear as if we can
completely rule either scenario out quite yet.
Ardelean and team are currently working on analyzing excavations that took place
after those analyzed in last year's paper, promising that "more specialized use-wear
analyses are in process."
There's more to come on this story, that's for sure.
The critique and its response were published in PaleoAmerica.

