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Asteroid named Elektra is found to have THREE companion moons
Sam Tonkin - Daily Mail Online
An asteroid that was discovered in the 19th century has now been identified as the
first quadruple system ever detected. Named 130 Elektra, astronomers have found
that the 160 mile-wide space rock has three smaller companion moons.
It is not unheard of for asteroids to have satellite bodies accompanying them — of
the 1,100,000 discovered, over 150 of them are known to have at least one moon —
but it is not always easy to spot them.
Elektra was first detected in the asteroid belt between Jupiter and Mars in 1873.
However, it was not until 130 years later that its first moon was spotted, and it took
until 2014 to see evidence of the second.
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WHERE IS THE 130 ELEKTRA ASTEROID?
The space rock 130 Elektra is 160 miles wide and was first detected in the asteroid
belt between Jupiter and Mars in 1873.
It has been classified as a G-type asteroid in the Tholen system.
The asteroid has now been identified as the first quadruple system ever detected.
A team of astronomers led by Anthony Berdeu, of the National Astronomical Research
Institute of Thailand, found that Elektra has three smaller companion moons.
They have been named S/2003 (130) 1, S/2014 (130) 1 and S/2014 (130) 2.

Elektra was discovered on 17 February 1873 by astronomer Christian Peters at
Litchfield Observatory, New York, and named after Electra, an avenger in Greek
mythology.
The reason they are so hard to spot is because asteroids are only small and dimly lit,
so any smaller orbiting body is fainter and likely to be greatly outshone by its parent
asteroid. Not only that, but the closer the moon is to the asteroid the harder it is to see,
in much the same way it is hard to spot exoplanets orbiting other stars.
A team of astronomers led by Anthony Berdeu, of the National Astronomical Research
Institute of Thailand, made the discovery. 'Elektra is the first quadruple system ever
detected,' the researchers wrote in their paper.
Astronomers may have discovered a new star
'This new detection … shows that dedicated data reduction and processing algorithms
modelling the physics of the instruments can push their contrast limits further.'
Elektra's three moons have been named S/2003 (130) 1, S/2014 (130) 1 and S/2014
(130) 2.
The first is 3.7 miles (6 km) across, and orbits Elektra at an average distance of
around 807 miles (1,300km), while the second is just 1.24 miles (2km) across and has
an average orbital distance of 310 miles (500km).
The newly-discovered moon is smaller and closer still, measuring 1 miles (1.6km)
across and orbiting at an average distance of around 211 miles (340km). S/2014 (130)
2 orbits around its parent body every 16.3 hours and is 15,000 times fainter than
Elektra.
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What made the discovery all the more remarkable is that it used the same dataset that
allowed astronomers to discover Elektra's second moon.
The team of astronomers took archival data from the SPHERE instrument attached to
the European Southern Observatory's Very Large Telescope in Chile to make their
observation.
They then ran it through a newly-developed data reduction pipeline to remove noise
from the raw data, while also using a series of algorithms to model the extended glow
around the asteroid, called a halo, and remove it. Once this was completed, Elektra's
third moon emerged.
'The discovery of the first quadruple asteroid system slightly opens the way for
understanding the mechanisms of the formation of these satellites,' the researchers
wrote in their paper.
They hope that their research may lead to the discovery of other faint, hard-to-see
asteroid moons in the future.
The study has been published in The Astrophysical Journal Letters.

The Sun Has Erupted Non-Stop All Month, And There Are More Giant Flares
Coming
Michelle Starr - The ScienceAlert
The past few weeks or so have been a very busy time for the Sun. Our star has
undergone a series of giant eruptions that have sent plasma hurtling through space.

NASA/SOHO The February 15 flare, recorded by NASA's SOHO.
Perhaps the most dramatic was a powerful coronal mass ejection and solar flare that
erupted from the far side of the Sun on February 15 just before midnight. Based on
the size, it's possible that the eruption was in the most powerful category of which our
Sun is capable: an X-class flare.

Because the flare and CME were directed away from Earth, we're unlikely to see any
of the effects associated with a geomagnetic storm, which occurs when material from
the eruption slams into Earth's atmosphere.
These include interruptions to communications, power grid fluctuations, and auroras.
But the escalating activity suggests that we may anticipate such storms in the
imminent future.

"This is only the second far-side active region of this size since September 2017,"
astronomer Junwei Zhao of Stanford University's helioseismology group told
SpaceWeather.
"If this region remains huge as it rotates to the Earth-facing side of the Sun, it could
give us some exciting flares." According to SpaceWeatherLive, which tracks solar
activity, the Sun has erupted every day for the month of February, with some days
featuring multiple flares.
That includes three of the second-most powerful flare category, M-class flares: an
M1.4 on February 12; an M1 on February 14; and an M1.3 on February 15. There
were also five M-class flares in January.
The mild geomagnetic storm that knocked 40 newly launched Starlink satellites from
low-Earth orbit followed an M-class flare that took place on January 29. Eject from a
solar eruption usually take a few days to reach Earth, depending how fast the
material is traveling. The remaining flares that have taken place in February have so
far been in the milder C-class category.

However, while it might sound intimidating, this is pretty normal for our Sun, as it
ramps up its activity towards and during solar maximum – the most dynamic time
during its activity cycle.
You see, while the Sun seems pretty consistent to us here on Earth on a day-to-day
basis, it actually goes through 11-year activity cycles, with a clearly defined minimum
and maximum. This cycle is based on the Sun's magnetic field, which flips around
every 11 years, with its north and south magnetic poles switching places.

The solar minimum – characterized by a minimal level of sunspot and flare activity –
marks the end of one cycle and the beginning of a new one, and it occurs when the
Sun's magnetic field is at its weakest.
This is because the Sun's magnetic field controls its activity: sunspots are temporary
regions of strong magnetic fields, while coronal mass ejections that erupt from solar
flares are produced by magnetic field lines snapping and reconnecting.
The most recent solar minimum took place in December 2019.

Sunspots form when the solar magnetic field becomes tangled. This happens because
the solar equator spins faster than the higher latitudes. Currently, there are 111
sunspots on the Sun, although not all of these will be actively erupting.
Solar maximum is due to take place around July 2025. It can be difficult to predict
how active any given cycle is going to be, because we don't know what drives them
(recent research suggests it has to do with an 11.07-year planetary alignment), but
scientists in 2020 found evidence that we might be entering the strongest cycle
recorded to date.
It remains to be seen whether the rest of the cycle will continue in the same vein, but a
banonkers Solar Cycle is definitely something we're here for… providing it doesn't
deliver another devastating Carrington Event. Here's hoping.

Seaside resort town is being swallowed up by the Atlantic Ocean
Mark Puleo - AccuWeather
Climate change and coastal erosion have been the culprits behind many damaged
shoreline properties in recent years, but the situation unfolding in a town near Rio de
Janeiro is an entirely different fright.
Atafona, Brazil, is home to more than 6,000 residents and sits about 200 miles north
of Brazil's most famous beaches. Atafona was once a scenic coastal town but has
become far more known for its destruction than its charm in recent decades.
Every year, the Atlantic Ocean swallows 6 more meters, or about 20 feet, of the town.
Hundreds upon hundreds of houses have been devoured, transforming the picturesque
coastline into "an underwater graveyard of wrecked structures," according to AFP.
Resident José "Nenéu" Rosa has lived in the town his entire life and told National
Geographic that the erosion has claimed three of the houses he once called homes,
including the residence where he and his seven brothers were born.
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The remains of a house destroyed by the sea stand on the beach in Atafona, Rio de
Janeiro state, Brazil, Tuesday, Aug. 17, 2021. As a result of human action, over the
past half-century the Atlantic Ocean has been slowly and relentlessly consuming
Atafona.
In recent years, he has spent thousands of dollars on rocks to build a barrier in hopes
of saving his current home. "The sea isn't wrong; it wants what belongs to him back,"
Nenéu said in 2021. "It will swallow everything, but I'll resist."

According to climate experts, the town's longtime suffering has been exacerbated by
global warming. As sea surface temperatures rise throughout the world, heightened
sea levels have sent more currents careening into the town's coast.

AccuWeather Seaside resort town is being swallowed up by the Atlantic Ocean.
A man walks on the beach in Atafona, Rio de Janeiro state, Brazil, Tuesday, Aug. 17,
2021. (AP Photo/Mario Lobao)
As a result of human action, over the past half-century the Atlantic Ocean has been
slowly and relentlessly consuming Atafona. Due to climate change, there is little hope
for a solution. Instead, Atafona will slip into the sea.
But uniquely for Atafona, one more ingredient has contributed to the town's
worsening situation: water loss at a nearby river. The Paraiba do Sul river, whose
mouth sits in Atafona, is regarded as one of the most significant river basins in the
country in terms of urban water supply.
The 700-mile-long river provides water for more than 15 million people in 184 towns
and cities. However, due to consistent over-pumping, that water supply has shrunk in
recent decades. The effects have been catastrophic.
João Siqueira, secretary-general of the Lower Paraíba do Sul Committee, told
National Geographic that Rio de Janeiro consumes 44 cubic meters, upwards of
11,600 gallons, of water per second, but the river is pumped nearly four times more,
at 160 cubic meters, over 42,000 gallons, per second, in order to meet all the other
demands of the area, including diversion projects, mining and farming.

AccuWeather Seaside resort town is being swallowed up by the Atlantic Ocean. This
Aug. 17, 2021 file photo shows a bird's eye view of Atafona, Rio de Janeiro state,
Brazil. (AP Photo/Mario Lobao, File)
According to Pedro de Araujo, materials technology professor at the Fluminense
Federal Institute, deforestation of mangroves in recent decades have also left Atafona
more vulnerable to the encroaching ocean, with the sea's average position moving
about 20 feet inland every year.
"This has been killing the river since the 1960s," he said. "They guaranteed water to
the residents of Copacabana and Ipanema, but evidently when one does this, from an
environmental and ecological point of view, it is a disaster. What happens is what we
see in Atafona."
Eduardo Bulhoes, a geologist at Fluminense Federal University, told AFP that the
reduced river volume has meant less sand has been transported to Atafona. Without
the river sediment that previously washed sand ashore the delta and stabilized the
coast, the community has been left defenseless against ocean currents, giving even
more land for the Atlantic to gobble up.
Pedro de Araujo, a materials technology professor at Fluminense Federal
University, told The Associated Press that he estimates the river has one-third its
original flow.
Constructed houses on the beaches have also stripped away sand dunes and
necessary vegetation, even further stripping the coast of its natural defenses.

AccuWeather Seaside resort town is being swallowed up by the Atlantic Ocean. Julia
Maria de Assis, daughter of the owner of the Predio do Julinho hotel, that collapsed
in 2008 due to encroachment by the Atlantic Ocean, poses in front of the hotel's ruins
on the beachfront in Atafona, Rio de Janeiro state, Brazil, Tuesday, Aug. 17, 2021.
(AP Photo/Silvia Izquierdo)
Decades ago, de Assis thought someday she would take over the hotel her father had
begun building and that was to be the largest in Atafona, but 10 years ago, the
ocean's force finally tore down the building.
The rapid erosion is widespread throughout the Brazillian coast but has proven
uniquely disastrous for Atafona. According to National Geographic, in one year,
between 2008 and 2009, the sea advanced as far as 27 feet into the town.
There used to be a nearby island called the Ilha de Convivência, or the Island of
Coexistence, that sat more than 600 feet from Atafona's coast. It was there that Nenéu
was born in 1974. Fewer than 50 years later, all that remains of the island is a thin
strip of land with the ruins of buildings.
For the thousands of residents that continue to live along the coast and pray for a
change in the ocean's wrath, the memories of years past continue to sting.
Julia Maria de Assis told the AP that she used to dream of the hotel and the home she
stood to inherit from her father. While she said she remains grateful to hail from
Atafona, she expressed a desire for people to show more humility in the face of
nature's power.
"I feel nostalgic for the house where I spent summers," she said. "It's at the bottom of
the Atlantic Ocean." And she's not the only one who has had a visceral reaction to
Antafona's seemingly inexorable fate.

"It cannot stay the way it is," Verónica Vieira, 47, told AFP. Vieira is the president of
the SOS Atafona association, a community group that works to raise awareness about
the town's plight.
"It is an abandoned city, an apocalypse. It just makes me cry."

NASA's Curiosity rover captures stunning footage of the Martian sky with clouds of
carbon dioxide ice passing by overhead.
Sam Tonkin - Daily Mail Online
NASA's Curiosity rover has captured mesmerizing footage of the Martian clouds
Rather than being made of water the clouds are composed of carbon dioxide ice
This is because of how high they are on Mars, nearly 50 miles above the surface
Captured by Curiosity on the 3,325th Martian day, or sol, of the rover's mission
Mesmerizing footage of the Martian sky showing clouds drifting overhead has been
captured by NASA's Curiosity rover. But rather than being made of water like on
Earth, these are composed of carbon dioxide ice because of how high they are on the
Red Planet.
Martian clouds are very faint in the atmosphere, so special imaging techniques are
needed to see them and produce footage like these two eight-second clips. They were
made using images taken by Curiosity on the 3,325th Martian day, or sol, of the
rover's mission, on December 12, 2021.
In one clip, shadows from the clouds can be seen drifting across the terrain, while the
other captures the clouds in the sky directly above Curiosity.
Clouds of Carbon Dioxide ice float over Mars in the Martian sky
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Rather than being made of water like on Earth, these are composed of carbon dioxide
ice because of how high they are on the Red Planet.

View gallery
Martian clouds are very faint in the atmosphere, so special imaging techniques are
needed to see them and produce footage like these two eight-second clips
MARS: THE BASICS
Mars is the fourth planet from the sun, with a 'near-dead' dusty, cold, desert world
with a very thin atmosphere. Mars is also a dynamic planet with seasons, polar ice
caps, canyons, extinct volcanoes, and evidence that it was even more active in the
past.
It is one of the most explored planets in the solar system and the only planet humans
have sent rovers to explore. One day on Mars takes a little over 24 hours and a year
is 687 Earth days.
Facts and Figures
Orbital period: 687 days
Surface area: 144.8 million km²
Distance from Sun: 227.9 million km
Gravity: 3.721 m/s²
Radius: 3,389.5 km
Moons: Phobos, Deimos

Scientists can calculate how fast the clouds are moving and how high they are in the
sky by comparing the two perspectives. The clouds are very high, nearly 50 miles (80
km) above the surface.
As it is extremely cold at that height, NASA said they are likely to be made of carbon
dioxide ice as opposed to water ice clouds, which are typically found at lower
altitude.
To be able to see the faint Martian clouds, multiple images are taken to get a clear,
static background. That allows anything else moving within the image (like clouds or
shadows) to become visible after subtracting this static background from each
individual image, the US space agency said.
The Curiosity mission is led by NASA's Jet Propulsion Laboratory, which is managed
by Caltech in Pasadena, California. Curiosity landed on Mars on August 6, 2012, and
since has been roaming around Gale Crater collecting and analyzing rock samples,
relaying the data back to Earth.
Last month scientists revealed that carbon discovered in Martian sediments by the
rover had three plausible origins — including being a chemical trace of ancient
microscopic life.
That was the conclusion of Pennsylvania State-led experts, who said the carbon may
also have come from cosmic dust or the ultraviolet breakdown of carbon dioxide. The
bacterial theory involves methane, produced by microorganisms living underground,
being broken down by ultraviolet radiation on reaching the surface.
All three of these scenarios, the researchers explained, are 'unconventional', in that
they are quite 'unlike processes common on Earth.'
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In one clip, shadows from the clouds can be seen drifting across the terrain, while the
other captures the clouds in the sky directly above Curiosity (pictured)
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Scientists can calculate how fast the clouds are moving — and how high they are in
the sky — by comparing the two perspectives. The clouds are nearly 50 miles (80km)
above the surface
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Carbon discovered in Martian sediments by NASA's Curiosity rover (pictured) has
three plausible origins — including being a chemical trace of ancient microscopic
life.
Curiosity is not the newest rover on Mars — that honour belongs to Perseverance,
which arrived with NASA's Ingenuity helicopter in February this year and
is searching for ancient microbial life on the Red Planet.
The Mars Curiosity rover was initially launched from Cape Canaveral, an American
Air Force station in Florida on November 26, 2011.
After embarking on a 350 million mile (560 million km) journey, the £1.8 billion ($2.5
billion) research vehicle touched down only 1.5 miles (2.4 km) away from the
earmarked landing spot.
The car-sized rover was initially intended to be a two-year mission to gather
information to help answer if the planet could support life, has liquid water, study the
climate and the geology of Mars.
Due to its success, the mission has been extended indefinitely and has now been active
for over 3,000 days.
After a successful landing on August 6th, 2012, the rover has travelled about 11 miles
(18 km). It launched on the Mars Science Laboratory (MSL) spacecraft and the rover
constituted 23 per cent of the mass of the total mission.

With 80 kg (180 lb) of scientific instruments on board, the rover weighs a total of 899
kg (1,982 lb) and is powered by a plutonium fuel source. The rover is 2.9 meters (9.5
ft) long by 2.7 meters (8.9 ft) wide by 2.2 meters (7.2 ft) in height.
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The Mars curiosity rover was initially intended to be a two-year mission to gather
information to help answer if the planet could support life, has liquid water, study the
climate and the geology of Mars an has since been active for more than 2,000 days.
The rover was initially intended to be a two-year mission to gather information to
help answer if the planet could support life, has liquid water, study the climate and
the geology of Mars.
Due to its success, the mission has been extended indefinitely and has now been active
for over 2,000 days. The rover has several scientific instruments on board, including
the mastcam which consists of two cameras and can take high-resolution images and
videos in real colour.
So far on the journey of the car-sized robot it has encountered an ancient stream bed
where liquid water used to flow, not long after it also discovered that billions of years
ago, a nearby area known as Yellowknife Bay was part of a lake that could have
supported microbial life.

