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1. New Views of Sun: 2 Missions Will Go Closer to Our Star than Ever
Before

Left: Illustration of the Parker Solar Probe spacecraft approaching the Sun. Credits: Johns Hopkins University Applied
Physics Laboratory. Right: The NASA/ESA Solar Orbiter will capture the very first images of the Sun’s polar regions,
where magnetic tension builds up and releases in a lively dance. Launching in 2020, Solar Orbiter’s study of the Sun will
shed light on its magnetic structure and the many forces that shape solar activity.

Crediits: Spacecraft: ESA/ATG medialab; Sun: NASA/SDO/P. Testa (CfA)

Two upcoming missions will soon take us closer to the Sun than we've ever been before, providing our best chance
yet at uncovering the complexities of solar activity in our own solar system and shedding light on the very nature of
space and stars throughout the universe.

Together, NASA’s Parker Solar Probe and ESA’s (the European Space Agency) Solar Orbiter may resolve decades-old
questions about the inner workings of our nearest star. Their comprehensive, up-close study of the Sun has
important implications for how we live and explore: Energy from the Sun powers life on Earth, but it also triggers
space weather events that can pose hazard to technology we increasingly depend upon. Such space weather can
disrupt radio communications, affect satellites and human spaceflight, and — at its worst — interfere with power
grids. A better understanding of the fundamental processes at the Sun driving these events could improve
predictions of when they'll occur and how their effects may be felt on Earth.

Parker Solar Probe is slated to launch in the summer of 2018, and Solar Orbiter is scheduled to follow in 2020.
These missions were developed independently, but their coordinated science objectives are no coincidence: Parker
Solar Probe and Solar Orbiter are natural teammates. Both missions will take a closer look at the Sun's dynamic
outer atmosphere, called the corona. From Earth, the corona is visible only during total solar eclipses, when the
Moon blocks the Sun's most intense light and reveals the outer atmosphere’s wispy, pearly-white structure. But the
corona isn't as delicate as it looks during a total solar eclipse — much of the corona’s behavior is unpredictable and
not well understood.

The corona’s charged gases are driven by a set of laws of physics that are rarely involved with our normal
experience on Earth. Teasing out the details of what causes the charged particles and magnetic fields to dance and
twist as they do can help us understand two outstanding mysteries: what makes the corona so much hotter than
the solar surface, and what drives the constant outpouring of solar material, the solar wind, to such high speeds.

We can see that corona from afar, and even measure what the solar wind looks like as it passes by Earth — but
that's like measuring a calm river miles downstream from a waterfall and trying to understand the current’s source.
Only recently have we had the technology capable of withstanding the heat and radiation near the Sun, so for the
first time, we're going close to the source.

“Parker Solar Probe and Solar Orbiter employ different sorts of technology, but — as missions — they’ll be
complementary,” said Eric Christian, a research scientist on the Parker Solar Probe mission at NASA Goddard.
“They'll be taking pictures of the Sun’s corona at the same time, and they’ll be seeing some of the same structures
— what's happening at the poles of the Sun and what those same structures look like at the equator.”
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Parker Solar Probe will traverse entirely new territory as it gets closer to the Sun than any spacecraft has come
before — as close as 3.8 million miles from the solar surface. If Earth were scaled down to sit at one end of a
football field, and the Sun at the other, the mission would make it to the 4-yard line. The current record holder,
Helios B, a solar mission of the late 1970s, made it only to the 29-yard line.

From that vantage point, Parker Solar Probe’s four suites of scientific instruments are designed to image the solar
wind and study magnetic fields, plasma and energetic particles — clarifying the true anatomy of the Sun’s outer
atmosphere. This information will shed light on the so-called coronal heating problem. This refers to the
counterintuitive reality that, while temperatures in the corona can spike upwards of a few million degrees
Fahrenheit, the underlying solar surface, the photosphere, hovers around just 10,000 degrees. To fully appreciate
the oddity of this temperature difference, imagine walking away from a campfire and feeling the air around you get
much, much hotter.

Solar Orbiter will come within 26 million miles of the Sun — that would put it within the 27-yard line on that
metaphorical football field. It will be in a highly tilted orbit that can provide our first-ever direct images of the Sun’s
poles — parts of the Sun that we don't yet understand well, and which may hold the key to understanding what
drives our star’s constant activity and eruptions.

Both Parker Solar Probe and Solar Orbiter will study the Sun’s most pervasive influence on the solar system: the
solar wind. The Sun constantly exhales a stream of magnetized gas that fills the inner solar system, called solar
wind. This solar wind interacts with magnetic fields, atmospheres, or even surfaces of worlds throughout the solar
system. On Earth, this interaction can spark auroras and sometimes disrupt communications systems and power
grids.

Data from previous missions have led scientists to believe the corona contributes to the processes that accelerate
particles, driving the solar wind's incredible speeds — which triple as it leaves the Sun and passes through the
corona. Right now, the solar wind travels some 92 million miles by the time it reaches the spacecraft that measure
it — plenty of time for this stream of charged gases to intermix with other particles traveling through space and lose
some of its defining features. Parker Solar Probe will catch the solar wind just as it forms and leaves the corona,
sending back to Earth some of the most pristine measurements of solar wind ever recorded. Solar Orbiter’s
perspective, which will provide a good look at the Sun’s poles, will complement Parker Solar Probe’s study of the
solar wind, because it allows scientists to see how the structure and behavior of the solar wind varies at different
latitudes.

Solar Orbiter will also make use of its unique orbit to better understand the Sun’s magnetic fields; some of the Sun'’s
most interesting magnetic activity is concentrated at the poles. But because Earth orbits on a plane more or less in
line with the solar equator, we don't typically get a good view of the poles from afar. It's a bit like trying to see the
summit of Mount Everest from the base of the mountain.

Parker Solar Probe (formerly Solar Probe Plus) will move in a highly elliptical orbit, using seven gravity assists from
Venus to move it closer to the Sun with each pass. Solar Orbiter will use Earth and Venus gravity assists to move
into a relatively circular orbit and climb up and out of the ecliptic plane to capture the first images of the Sun’s
poles.

That view of the poles will also go a long way toward understanding the overall nature of the Sun’s magnetic field,
which is lively and extensive, stretching far beyond the orbit of Neptune. The Sun’s magnetic field is so far-reaching
largely because of the solar wind: As the solar wind streams outward, it carries the Sun’s magnetic field with it,
creating a vast bubble, called the heliosphere. Within the heliosphere, the solar wind determines the very nature of
planetary atmospheres. The heliosphere’s boundaries are shaped by how the Sun interacts with interstellar space.
Since Voyager 1's passage through the heliopause in 2012, we know these boundaries dramatically protect the
inner solar system from incoming galactic radiation.

Source: NASA Return to Contents

30f12


https://www.nasa.gov/feature/goddard/2018/new-views-of-sun-2-missions-will-go-closer-to-our-star-than-ever-before

2. NASA's Curiosity Rover Aims to Get Its Rhythm Back

A test of a new percussive drilling technique at NASA's JPL. Later this week, NASA's Curiosity rover will test
percussive drilling on Mars for the first time since December 2016. Credits: NASA/JPL-Caltech

NASA's Curiosity rover could soon be drilling rocks on Mars again. Engineers have been working for the past year to
restore the rover's full drilling capabilities, which were hampered in 2016 due to a mechanical problem. This
weekend, they'll be adding percussion to a new technique already in use on Mars.

This new technique is called Feed Extended Drilling, or FED. It lets Curiosity drill more like the way a person would
at home, using the force of its robotic arm to push its drill bit forward as it spins. The new version of FED adds a
hammering force to the drill bit.

The drill was tested with the FED technique without percussion at the end of February. It didn't successfully
produce a rock sample, but did provide valuable results for engineers at NASA's Jet Propulsion Laboratory in
Pasadena, California. Data from the percussive tests, currently planned for Saturday night, will help them continue
to refine the drill technique over the coming months. "This is our next big test to restore drilling closer to the way it
worked before," said Steven Lee, Curiosity deputy project manager at JPL. "Based on how it performs, we can fine-
tune the process, trying things like increasing the amount of force we apply while drilling."

The strategy has been to prototype these new methods while on the go, Lee said. If percussive drilling successfully
produces a sample this week, the team will immediately begin testing a new process for delivering that sample to
the rover's internal laboratories. In the meantime, engineers at JPL will continue tweaking the extended drilling
technique. At the same time, they're developing new ways to improve the drill's performance.

This week's test will serve double duty by potentially producing important science, said Curiosity Project Scientist
Ashwin Vasavada of JPL. The rover has been making its way along Vera Rubin Ridge toward an uphill area enriched
in clay minerals that the science team is eager to explore. In anticipation of being able to obtain samples, the rover
reversed direction in mid-April, heading toward a location just downhill from the ridge.

"We've purposely driven backwards because the team believes there's high value in drilling a distinct kind of rock
that makes up a 200-foot-thick [about 60 meters] layer below the ridge," Vasavada said. "We're fortunately in a
position to drive back a short way and still pick up a target on the top of this layer."

The rock type would fill a gap in the science team's knowledge about Mount Sharp; they would ultimately like to
analyze samples of all the major rock types they encounter with the rover’s laboratories. "Every layer of Mount
Sharp reveals a chapter in Mars’ history. Without the drill, our first pass through this layer was like skimming the
chapter. Now we get a chance to read it in detail," Vasavada added.

Source: NASA Return to Contents
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3. China Launches Relay Satellite for Mission to Moon's Far Side

China's Quegiao relay satellite for the country's Chang'e 4 mission to the far side of the moon launched into space atop a
Long March 4C rocket on Monday, May 21, 2018 Beijing Time (Sunday, May 20 EDT). Credit: China Aerospace Science
and Technology Corporation

China just launched a spacecraft that will help pave the way for a historic mission to the moon's far side later
this year.

The Quegiao relay satellite lifted off atop a Long March 4C rocket from Xichang Satellite Launch Center in
Sichuan Province today (May 20) at 5:28 p.m. EDT (2100 GMT; 5:28 a.m. on May 21 local Xichang time).

Quegqiao is now its way to the Earth-moon Lagrange point-2, a gravitationally stable spot about 40,000 miles
(64,000 kilometers) beyond the lunar far side. The satellite will set up shop there and wait for China's robotic
Chang'e 4 lander-rover spacecraft, which is expected to launch in November or December.

If all goes according to plan, Chang'e 4 will become the first craft ever to touch down on the moon's far side,
which forever faces away from Earth. (The moon is "tidally locked" to our planet, so we only ever see the near
side.) Quegiao will relay commands and data between the Chang'e 4 lander and its handlers here on Earth —
a job the lander and rover can't do for themselves, because all that moon rock would get in the way.

Queqiao is also carrying a radio-astronomy package called the Netherlands-China Low-Frequency
Explorer (NCLE), which will hunt for radio emissions from the universe's infancy, study space weather,
characterize the radio environment of the Earth-moon system and make a range of other measurements.

NCLE is a pathfinder experiment; its observations should aid in the design and development of a future radio-
science instrument that will study the heavens from a perch in space or on the moon, team members have
said.

Also riding to space today with Quegiao were two microsatellites called Longjiang-1 and Longjiang-2, which
will also do some radio-astronomy research.
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Longjiang-1 and -2 were developed by the Harbin Institute of Technology. HIT is in China's Heilongjiang
Province, which apparently explains the microsatellites' names. ("Heilongjiang" means "Black Dragon River;"
it's the Chinese name for the river the Russians call the Amur, which forms part of the China-Russia border.
"Longjiang" means "dragon river.")

While we're on the subject of nhames: "Quegiao" means "bridge of magpies" and is a nod to a Chinese folktale.
In this story, "magpies form a bridge with their wings on the seventh night of the seventh month of the lunar
calendar to enable Zhi Nu, the seventh daughter of the Goddess of Heaven, to cross and meet her beloved
husband, separated from her by the Milky Way," China's state-run Xinhua news service explained.

"Chang'e," meanwhile, is the Chinese moon goddess. The robotic Chang'e program has been going strong for
more than a decade, and it's been notching milestone after milestone.

The first two missions, Chang'e 1 and Chang'e 2, launched orbiters to the moon in 2007 and 2010,
respectively. Chang'e 3 put a lander and a rover (called Yutu, "Jade Rabbit") on the lunar surface in December
2013. The next year, the Chang'e 5 T1 mission sent a small capsule around the moon and landed it back on
Earth. This was prep work for the Chang'e 5 lunar sample-return mission, which China plans to launch in 2019.

Over the long haul, China aims to establish a permanent presence on the lunar surface, Pei Zhaoyu, deputy
director of the China National Space Administration's Lunar Exploration and Space Program Center, said at a
conference last month, according to Xinhua.

Pei "proposed an unmanned lunar research station in about 10 years to accumulate technical expertise, and a
lunar research and development base around 2050," Xinhua reported. "The base would be operated by robots
over the long term, and visited by humans, Pei envisioned.

An artist’s illustration of
China's Quegiao relay
satellite, which launched on
May 20, 2018. The spacecraft
will relay data between
controllers on Earth and
China's Chang'e 4 lander-
rover pair on the moon's far
side. Chang'e 4 is scheduled
to launch in November or
December.

Credit: CNSA

Source: Space.com Return to Contents
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The Night Sky

Vega far outshines
the rest of Lyra's
more delicate, 3rd
and 4th-magnitude
stars. The whole
group climbs the
eastern sky these
evenings and shines
near the zenith just
before dawn.
Credit: Bob King

Tuesday, May 22

* Now and for months to come, Jupiter stays within less than 2° or 3° of 3rd-magnitude Alpha Librae
(Zubenelgenubi): a fine, wide double star for binoculars. Its two components, magnitudes 2.8 and 5.1, are a
generous 231 arcseconds apart. Nevertheless they form a real, gravitationally bound pair; they're both measured to
be 77 light-years away.

¢ Shining in the east-northeast after dark is Vega, the brightest and currently highest star of the Summer Triangle.
But with summer still a month away (astronomically speaking), the Triangle's final star doesn't rise above the
eastern horizon until about 10 or 11 p.m. That's Altair, the Triangle's lower right corner. The third star is Deneb,
sparkling less far to Vega's lower left.

Wednesday, May 23

* Vega is the brightest star in the east-northeast after dark. The other main stars of its constellation, Lyra, currently
dangle down from it, as shown above.

* Look 14° (about a fist and a half at arm's length) to Vega's upper left for Eltanin, the nose of Draco the Dragon.
Closer above and upper left of Eltanin are the three fainter stars of Draco's stick-figure head, also called the
Lozenge. Draco always points his nose to Vega, as if sniffing for it.

Thursday, May 24

» Constellations seem to twist around fast when they pass your zenith — if you're comparing them to the direction
"down," i.e. directly away from the zenith. Right now, as the stars come out, the Big Dipper still floats almost
horizontal practically overhead to the north (seen from 40° N latitude). But in just two or three weeks, as seen in
the same stage of twilight, the Dipper will be hanging straight down by its handle!

Friday, May 25
» The waxing gibbous Moon crosses the sky tonight in the company of Spica below it.

Source: Sky and Telescope Return to Contents
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ISS Sighting Opportunities (from Denver)

Date Visible Max Height Appears Disappears
Tue May 22, 9:06 PM 6 min 79° 10° above SW 10° above NE
Tue May 22, 10:44 PM 5 min 18° 10° above WNW 10° above NNE
Wed May 23, 1:59 AM 4 min 16° 10° above NNW 10° above ENE
Wed May 23, 3:35 AM 6 min 83° 10° above NW 10° above SE
Wed May 23, 9:51 PM 5 min 26° 11° above W 10° above NNE
Wed May 23, 11:32 PM < 1 min 10° 10° above N 10° above N
Thu May 24, 1:09 AM 1 min 12° 12° above NNE 10° above NE
Thu May 24, 8:58 PM 6 min 42° 10° above WSW 11° above NE
Thu May 24, 10:39 PM < 1 min 12° 12° above N 10° above NNE
Fri May 25, 00:16 AM < 1 min 11° 11° above NNE 10° above NNE
Fri May 25, 1:51 AM < 1min 10° 10° above NNW 10° above NNW

Sighting information for other cities can be found at NASA's Satellite Sighting Information

NASA-TV Highlights (all times Eastern Time Zone)

May 22, Tuesday

e 11 a.m. - Space Station Expedition 55 In-Flight Education Event with the Vaughn Next Century Learning Center

in San Fernando, California and NASA astronauts Ricky Arnold and Scott Tingle (All Channels)

e 12 p.m. and 2 p.m. — Replay of the GRACE Follow-On Pre-Launch News Conference (All channels)

e 3:15 p.m. - Coverage of the launch of GRACE Follow-On Mission (Launch scheduled at 3:47 p.m. EDT) from
Vandenberg Air Force Base, California (All Channels)

e 6 p.m. and 9 p.m. — Replay of the Launch of GRACE Follow-On Mission - Vandenberg Air Force Base, California

(All Channels)

May 23, Wednesday

e 10:20 a.m. - Space Station astronauts Drew Feustel and Ricky Arnold interview with WISH-TV, Indianapolis and

the Indianapolis Motor Speedway Radio Network (All Channels)

e 2:30 p.m. — Administrator Bridenstine testifies on NASA Fiscal Year 2019 Budget request before the Commerce,
Justice, Science and Related Agencies Subcommittee of Senate Appropriations Committee (All Channels)

May 24, Thursday

e 3:45 a.m. - Coverage of the Rendezvous and Capture of the Orbital ATK Cygnus Cargo Craft at the Space
Station (Capture scheduled at 5:20 a.m. ET) (All Channels)
e 7:30 a.m. - Coverage of the Installation of the Orbital ATK Cygnus Cargo Craft to the Space Station (All

Channels)

Watch NASA TV online by going to the NASA website.
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Space Calendar

e May 22 - Iridium Next 51-55/ GRACE-FO 1 & 2 Falcon 9 Launch
e May 22 - Mars Autumnal Equinox

e May 22 - Comet 215P/NEAT At Opposition (3.056 AU)

e May 22 - Apollo Asteroid 2018 KS Near-Earth Flyby (0.005 AU)
e May 22 - Apollo Asteroid 2018 JK Near-Earth Flyby (0.042 AU)

e May 22 - Amor Asteroid 2018 KH Near-Earth Flyby (0.070 AU)

e May 22 - Asteroid 16682 Donati Closest Approach To Earth (1.326 AU)
e May 22 - Asteroid 1541 Estonia Closest Approach To Earth (1.625 AU)

e May 22-24 - Space Tech Expo, Pasadena, California

e May 22-24 - Conference: Ocean x Space, Stavanger, Norway

. II\:/Iay 22-25 - Conference: Quantum Fields, Scattering and Spacetime Horizons - Mathematical Challenges, Les Houches,
rance

e May 22-26 - 2018 Annual Meeting of the Canadian Astronomical Society (CASCA), Victoria, Canada
e May 23 - Comet 24P/Schaumasse At Opposition (1.453 AU)

e May 23 - Comet C/2018 EF9 (Lemmon) Perihelion (1.557 AU)

e May 23 - Comet P/2010 H2 (Vales) At Opposition (2.259 AU)

e May 23 - Comet 159P/LONEQS Perihelion (3.625 AU)

e May 23 - Comet 104P/Kowal At Opposition (4.057 AU)

e May 23 - Apollo Asteroid 2016 WL7 Near-Earth Flyby (0.080 AU)

e May 23 - Asteroid 9949 Brontosaurus Closest Approach To Earth (1.231 AU)

e May 23 - Asteroid 1284 Latvia Closest Approach To Earth (2.107 AU)

e May 23 - Teleconference: Exoplanet Science Strategy

e May 23 - Colloguium: Are Martian Recurring Slope Lineae (RSL) Habitable?, Greenbelt, Maryland

e May 23-25 - Conference: Satistical Challenges in 21st Century Cosmology (COSM021), Valencia, Spain
e May 23-25 - JINA-CEE Frontiers in Nuclear Astrophysics Meeting, South Bend, Indiana

e May 23-26 - Conference: New Frontiers in Theoritical Physics, Cortona, Italy

e May 23-26 - Workshop: Geometry, Duality and Strings 2018, Murcia, Spain

e May 24 - Comet 107P/Wilson-Harrington Perihelion (0.970 AU)

e May 24 - Comet C/2018 C2 (Lemmon) Closest Approach To Earth (1.201 AU)
e May 24 - Asteroid 337044 Bobdylan Closest Approach To Earth (1.468 AU)

e May 24 - Asteroid 30444 Shemp Closest Approach To Earth (1.848 AU)

e May 24-25 - NiallFest 2018: The Initial Value Problem in General Relativity, Numerical Relativity and Scale-free
Dynamics, Cork, Ireland

e May 24-25 - 21st Eastern Gravity Meeting, Brooklyn, New York

e May 24-26 - International Workshop on Particle Physics at Neutron Sources, Grenoble, France

e May 25 - Towel Day - Annual Tribute to Douglas Adams

e May 25 - GSAT 11/ Azerspace 2 (Intelsat 38) Ariane 5 Launch
e May 25 - Comet 5D/Brorsen Closest Approach To Earth (2.295 AU)

e May 25 - Comet P/2012 SB6 (Lemmon) At Opposition (3.601 AU)

e May 25 - Comet P/2011 U2 (Bressi) At Opposition (4.583 AU)

Source: JPL Space Calendar Return to Contents
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Food for Thought

Giant Planets in the Solar System Stunted the Growth of Mars

Size comparison between Earth and Mars. Credit: NASA

For centuries, astronomers and scientists have sought to understand how our Solar System came to be. Since that
time, two theories have become commonly-accepted that explain how it formed and evolved over time. These are
the Nebular Hypothesis and the Nice Model, respectively. Whereas the former contends that the Sun and planets
formed from a large cloud of dust and gas, the latter maintains the giant planets have migrated since their
formation.

This is what has led to the Solar System as we know it today. However, an enduring mystery about these theories is
how Mars came to be the way it is. Why, for example, is it significantly smaller than Earth and inhospitable to life as
we know it when all indications show that it should be comparable in size? According to a new study by an
international team of scientists, the migration of the giant planets could have been what made the difference.

For over a decade, astronomers have been operating under the assumption that shortly after the formation of the
Solar System, the gas and ice giants of the outer Solar System (Jupiter, Saturn, Uranus and Neptune) began to
migrate outward. This is the substance of the Nice Model, which asserts that this migration had a profound effect
on the evolution of the Solar System and the formation of the terrestrial planets.

This model — named for the location of the Observatoire de la Cote d’Azur (in Nice, France), where it was initially
developed — began as an evolutionary model that helped explain the observed distributions of small objects like
comets and asteroids. As Matt Clement, a graduate student in the HL Dodge Department of Physics and Astronomy
at the University of Oklahoma and the lead author on the paper, explained to Universe Today via email:

"In the model, the giant planets (Jupiter, Saturn, Uranus and Neptune) originally formed much closer to the
Sun. In order to reach their current orbital locations, the entire solar system undergoes a period of orbital
instability. During this unstable period, the size and the shape of the giant planet’s orbits change rapidly.”

For the sake of their study, which was recently published in the scientific journal Jcarus under the title “Mars Growth
Stunted by an Early Giant Planet Instability", the team expanded on the Nice Model. Through a series of dynamical
simulations, they attempted to show how, during the early Solar System, the growth of Mars was halted thanks to
the orbital instabilities of the giant planets.
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The purpose of their study was also to address a flaw in the Nice Model, which is how the terrestrial planets could
have survived a serious shake up of the Solar System. In the original version of the Nice Model, the instability of the
giant planets occurred a few hundred million years after the planets formed, which coincided with the Late Heavy
Bombardment — when the inner Solar System was bombarded by a disproportionately large number of asteroids.

This period is evidenced by spike in the Moon'’s cratering record, which was inferred from an abundance of samples
from the Apollo missions with similar geological dates. As Clement explained: "A problem with this is that it is
difficult for the terrestrial planets (Mercury, Venus, Earth and Mars) to survive the violent instability without being
gjected out of the solar system or colliding with one another. Now that we have better, high resolution images of
lunar craters and more accurate methods for dating the Apollo samples, the evidence for a spike in lunar cratering
rates is diminishing. Our study investigated whether moving the instability earlier, while the inner terrestrial planets
were still forming, could help them survive the instability, and also explain why Mars is so small relative to the
Earth.”

These simulations incorporated recent geological evidence from Mars and Earth that indicate that Mars’ formation
period was about 1/10th that of Earth’s. This has led to the theory that Mars was left behind as a “stranded
planetary embryo” during the formation of the Sun’s inner planets. As Prof. Kaib explained to Universe Today via
email, this study was therefore intended to test how Mars emerged from planetary formation as a planetary
embryo:

"We simulated the “giant impact phase” of terrestrial planet formation (the final stage of the formation process). At
the beginning of this phase, the inner Solar System (0.5-4 AU) consists of a disk of about 100 moon-to-mars-sized
planetary embryos embedded in a sea of much smaller, more numerous rocky planetesimals. Over the course of
100-200 million years the bodies making up this system collide and merge into a handful (typically 2-5) rocky
planetary mass bodies. Normally, these types of simple initial conditions build planets on Mars-like orbits that are
about 10x more massive than Mars. However, when the terrestrial planet formation process is interrupted by the
Nice model instability, many of the planet building blocks near the Mars region are lost or tossed into the Sun. This
limits the growth of Mars-like planets and produces a closer match to our actual inner solar system.”

What they found was that this revised timeline explained the disparity between Mars and Earth. In short, Mars and
Earth vary considerably in size, mass and density because the giant planets became unstable very early in the Solar
System’s history. In the end, this is what allowed Earth to become the only life-bearing terrestrial planet in the Solar
System, and for Mars to become the cold, desiccated and thinly-atmosphere place that it is today.

As Prof. Kaib explained, this is not the only model for explaining the disparity between Earth and Mars, but the
evidence all fits: “Without this instability, Mars likely would have had a mass closer to Earth’s and would be a very
different, perhaps more Earth-like, planet compared to what it is today,” he said. "I should also say that this is not
the only mechanism capable of explaining the low mass of Mars. However, we already know that the Nice model
does an excellent job of reproducing many features of the outer Solar System, and if it occurs at the right time in
the Solar System’s history it also ends up explaining our inner Solar System.”

This study could also have drastic implications when it comes to the study of extra-solar systems. At present, our
models for how planets form and evolve are based on what we have been able to learn from our own Solar System.
Hence, by learning more about how gas giants and terrestrial planets grew and assumed their current orbits,
scientists will be able to create more comprehensive models of how life-bearing planets could merge around other
stars.

It certainly would help narrow the search for “Earth-like” planets and (dare we dream?) planets that support life.

Source: Universe Today Return to Contents
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Space Image of the Week
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A Sunny Day
Image Credit: NASA/Solar Dynamics Observatory

Explanation: Each and every day NASA's Solar Dynamics Observatory (SDO) observes our Sun and relays
observational data to scientists on Earth in an effort to understand the causes of solar variability and its
impacts on Earth. SDO is helping researchers understand the Sun's influence on Earth and Near-Earth space
by studying the solar atmosphere on small scales of space and time and in many wavelengths simultaneously.

SDO's goal is to understand, driving towards a predictive capability, the solar variations that influence life on
Earth and humanity's technological systems by determining how the Sun's magnetic field is generated and
structured, and also how this stored magnetic energy is converted and released into the heliosphere and
geospace in the form of solar wind, energetic particles, and variations in the solar irradiance.

This image of the Sun was taken on May 15, 2018, by SDO. See other images from today's SDO observations

Source: NASA Return to Contents
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