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NASA’s Parker probe
reveals the sun’s rogue
plasma waves and
magnetic islands

Launched in 2018, the spacecraft has flown closer to our
star than any other mission 2

Rogue plasma waves. Floating magnetic
islands. Showers of charged particles.
These are just some of the things NASA’s
Parker Solar Probe witnessed during its
first two intimate encounters with the sun.




Parker is on a nearly seven-year mission to
repeatedly soar near the sun and gather
intel on mysteries that have plagued solar
physicists for decades . By flying a robotic
craft through the tenuous plasma
emanating from the sun, researchers hope
to figure out such puzzlers as why the sun’s
atmosphere is millions of degrees Celsius
hotter than its surface and what powers the
solar wind, the stream of charged particles
that blows outward through the solar
system.

Mission scientists aren’t ready to answer
those questions yet. But data from the
probe’s first two orbits, published online
December 4 in four papers in Nature, offer
a sneak peek at what’s to come as Parker
moves closer to the sun over the next
several years.




“We’re exploring a brand-new region,”
says Russell Howard, a solar physicist at
the U.S. Naval Research Laboratory in
Washington, D.C., who is in charge of the
probe’s cameras. “Questions we would
have formulated a year ago are just going
to be blown away by the things that we’re
actually seeing.”

Launched in 2018, Parker is currently on
an elliptical orbit that brings it near the sun
about every five months . With its latest
close encounter September 1, the probe has




now completed three of those trips. Each
time, the spacecraft flew within about 24
million kilometers of the sun’s surface —
about twice as close as the planet Mercury
ever gets.

Parker is already serving up plenty of
surprises from its first two trips. For
example, “we’ve discovered some
unexpected intense rogue [plasma] waves
rattling through the sun’s atmosphere,”
says mission scientist Justin Kasper, a
physicist at the University of Michigan in
Ann Arbor.

Bursts of plasma hurtling into space
whacked Parker during its close encounters
with the sun, data show. Every so often, the
speed of the plasma flowing away from the
sun would jump by nearly 500,000
kilometers per hour — nearly doubling in
speed — for up to a couple of minutes.




“We’ve never seen anything quite like
that,” says Philippa Browning, a solar
physicist at the University of Manchester
in England who is not involved with the
mission.

Each of these plasma waves was also
accompanied by a sudden reversal of the
magnetic field around the probe. “A
compass on the spacecraft would have
spun all the way around as a wave went
past,” Kasper says. The scientists think that
they are seeing S-shaped ripples in the
magnetic field, as if something near the
surface of the sun grabbed a magnetic field
line and snapped it like a whip.

Those S-shapes aren’t too surprising to
Yannis Zouganelis, an astrophysicist at the
European Space Astronomy Centre in
Madrid who is not involved with this
mission. “We should expect to see bended




lines everywhere,” he says. The sun’s
magnetic field gets wibbly-wobbly at
times, jiggling in response to fluid
churning within the sun. “However what is
surprising is that we see them very
frequently and very strong.”

While the origin of these rogue waves is
unclear, the spacecraft recorded about 800
of them over 11 days during the first
encounter alone. “That’s a very concrete
thing we can try to connect to,” Kasper
says. “What is the sun giving off 800 times
in 11 days?”

The plasma at Parker’s distance of about
24 million kilometers above the solar
surface also whips around the sun much
faster than expected. Researchers expected
to clock lateral speeds of a few kilometers
per second as the escaping plasma gets
twirled off into space by the sun’s rotation.




Instead, the spacecraft recorded speeds as
high as 50 kilometers per second. “That’s
really wild,” Kasper says.

Such high speeds might mean that
researchers have to rethink how the sun —
and all stars — evolve. As stellar winds
spiral away, they carry with them rotational
energy from the star, gradually putting the
brakes on its rotation . A faster wind spiral
might mean stars spin down much faster
than thought, Kasper says.

“This is really amazing, if true,” says
Zouganelis, though he cautions that before
rewriting stellar physics textbooks, these
measurements need to be confirmed at
lower altitudes. That is one of the many
things that Parker will watch for on future
orbits, Kasper says. The list of new tidbits
goes on. Parker’s cameras caught the
formation of magnetic “islands,” long-
predicted tubes of plasma ensnared by a




nest of magnetic fields carting energy and
matter into space. And the researchers
think that they may also be seeing hints of
a long-hypothesized but never-before-seen
clearing in interplanetary dust near the
sun.

The spacecraft also recorded a number of

small bursts of energetic particles, mostly
protons, coming from the sun. These might
provide the seeds for more voluminous
particle tsunamis sometimes carried aloft
as part of the solar wind, says David
McComas, a solar physicist at Princeton
University in charge of one of Parker’s
particle detectors. These smaller bursts
were not seen by other spacecraft orbiting
farther out, which means Parker is getting
an up-close look at particle acceleration
that would otherwise be missed.
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CHANDRAYAAN 2

Chandrayaan-2 mission is a highly complex
mission, which represents a significant
technological leap compared to the previous
missions of ISRO. It comprised an Orbiter,
Lander and Rover to explore the unexplored
South Pole of the Moon. The mission is
designed to expand the lunar scientific
knowledge through detailed study of
topography, seismography, mineral
identification and distribution, surface
chemical composition, thermo-physical
characteristics of top soil and composition of
the tenuous lunar atmosphere, leading to a
new understanding of the origin and evolution
of the Moon.

After the injection of Chandrayaan-2, a series
of maneuvers were carried out to raise its
orbit and on August 14, 2019, following Trans
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Lunar Insertion (TLI) maneuver, the
spacecraft escaped from orbiting the earth and
followed a path that took it to the vicinity of
the Moon. On August 20, 2019, Chandrayaan-
2 was successfully inserted into lunar orbit.
While orbiting the moon in a 100 km lunar
polar orbit, on September 02, 2019, Vikram
Lander was separated from the Orbiter in
preparation for landing. Subsequently, two
de-orbit maneuvers were performed on
Vikram Lander so as to change its orbit and
begin circling the moon in a 100 km x 35 km
orbit. Vikram Lander descent was as planned
and normal performance was observed upto
an altitude of 2.1 km. Subsequently
communication from lander to the ground
stations was lost.

The Orbiter placed in its intended orbit
around the Moon will enrich our
understanding of the moon’s evolution and
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mapping of the minerals and water molecules
in Polar regions, using its eight state-of-the-
art scientific instruments. The Orbiter camera
is the highest resolution camera (0.3 m) in
any lunar mission so far and will provide high
resolution images which will be immensely
useful to the global scientific community. The
precise launch and mission management has
ensured a long life of almost seven years
instead of the planned one year.

- The GSLV MKk-III is India's most
i1 powerful launcher to date, and has
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been completely designed and fabricated from
within the country.

The Orbiter will observe the lunar surface and
relay communication between Earth and
Chandrayaan 2's Lander — Vikram.

The lander was designed to
execute India's first soft landing on the lunar
surface.
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The Moon is the closest cosmic body at
which space discovery can be attempted and
documented. It is also a promising test bed to
demonstrate technologies required for deep-
space missions. Chandrayaan-2 aims for
enhancing our understanding of the Moon,
stimulate the advancement of technology,
promote global alliances and inspire a future
generation of explorers and scientists.Moon
provides the best linkage to Earth’s early
history. It offers an undisturbed historical
record of the inner Solar system environment.
Though there are a few mature models,
further explanations were needed to
understand the origin of the Moon. Extensive
mapping of lunar surface

to study variations in lunar surface were
essential to trace back the origin and
evolution of the Moon.
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Evidence for water molecules discovered by
Chandrayaan-1, required further studies on
the extent of water molecule distribution on
the surface, below the surface and in the
tenous lunar exosphere to address the origin
of water on Moon.

The Lunar South pole is especially interesting
because of the lunar surface area that remains
in shadow is much larger than that at the
North Pole. There could be a possibility of
presence of water in permanently shadowed
areas around it. In addition, South Pole region
has craters that are cold traps and contain a
fossil record of the early Solar System.

The rover was a 6-wheeled, AI-powered
vehicle named Pragyan, which translates to
'‘wisdom' in Sanskrit.
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Mission overview

ISRO selected eight scientific instruments for
the orbiter, four for the lander, and two for the
rover.While it was initially reported that
NASA and ESA would participate in the
mission by providing some scientific
instruments for the orbiter, ISRO in 2010 had
clarified that due to weight restrictions it will
not be carrying foreign payloads on this
mission. However, in an update just a month
before launch, an agreement between NASA
and ISRO was signed to include a small laser
retroreflector from NASA to the lander's


https://en.wikipedia.org/wiki/File:Chandrayaan-2_Mission_Overview.jpg

Geocentric
phase

22 July
2019

09:13:12  -aunch
UTC

24 July 1st orbit-
2019 09:22 raising
UTC maneuver
25 July 2nd orbit-
2019 19:38 raising
UTC maneuver
29 July 3rd orbit-
2019 09:42 raising
UTC maneuver
2 August  4th orbit-
2019 09:57 raising
UTC maneuver
6 August  5th orbit-
2019 09:34 raising
UTC maneuver

13 August Trans-lunar
2019 20:51 injection

Burn time:

16 min 14
sec

Burn time:

48 sec

Burn time:

883 sec

Burn time:

989 sec

Burn time:

646 sec

Burn time:

1041 sec

Burn time:

1203 sec

45,475km
(28,257mi)

45,163km
(28,063mi)

54,829km
(34,069mi)

71,792km
(44,609mi)

89,472km
(55,595mi)

142,975km
(88,841mi)

169.7km
(105.4mi)

230km
(140mi)

251km
(156mi)

276km
(171.5mi)

277km
(172mi)

276km
(171mi)
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Selenocentric
phase

Vikram lunar
landing

UTC
20 August .Lunar. il .
insertion Burn time:
2019 03:32 1st lunar bound 1738 sec
UTC
maneuver
21 August 2nd lunar Burn time:
2019 07:20 bound 1278 sec ’
UTC maneuver
28 August 3rd lunar Burn time:
2019 03:34 bound 1190 sec '
UTC maneuver
30 August 4th lunar Burn time:
2019 12:48 bound 1155 sec '
UTC maneuver
1
September Eg:lﬁilnar Burn time:
2019 12:51 52 sec
UTC maneuver
2
September Vikram
2019 7:45 separation -
UTC
3
September 1st deorbit Burn time:
2019 3:20 burn 4 sec
UTC
3
September 2nd deorbit Burn time:
2019 22:12 burn 9 sec
UTC
6
September Powered Burn time:
2019 20:08 descent 15 min
UTC
Trajectory
deviation
6 started at
September . 2.1.krn
2019 20:23 Vikram landing altitude,
UTC was lost
seconds
before
touchdown.
7 Pragyan rover Lander
September deployment failure,
2019 00:00 rover was
UTC-01:0 not
0 UTC deployed.

18,072km
(11,229mi)

4,412km
(2,741mi)

1,412km
(877mi)

164km
(102mi)

127km
(79mi)

127km
(79mi)

128km
(80mi)

101km
(63mi)

Landing
(planned)

Lost upon
crash
landing.

114km
(71mi)

118km
(73mi)

179km
(111mi)

124km
(77mi)

119km
(74mi)

119km
(74mi)

104km
(65mi)

35km
(22mi)

Landing
(planned)



(planned)
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THIS QR CODE IS ABOUT
CHANDRAYAAN 2

SCAN TO GET MORE
INFORMATION USING
BARCODE SCANNER
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LOVED BUT 1.LOST

The classroom was filled with laughter,joy and new things
to learn. Ely was the best student in the class .she and her
friends are talking about their vacation time ,that was a new
academic year . Their class teacher was Mr Rein .He is one
of the rudest teacher in the school. when the sir enters the
class the students start sitting quiet and became scared .then
the class started by introducing one another . After few
months first semester examination were heldand as usual
Ely became the first rank holder her friends insisted

her for a party .then she agreed to give them party on
Sunday ,Ely and friends went to the French bakes for the
treat. after the treat they get back their home .when Ely was
returning she met a handsome boy his name was Neil. Next
day when she were came to school she noticed the same
gay in the way after the class she return to her home the
boy was waiting for her and said"I love you and I would
like to marry you Ely ran from their as fast as she can”she
shared the incident with her friends .All of them took it as
joke.

On the following days the boy was following her. At last
she took his request seriously .They began to love each
other when the relation start Ely start going back in her
studies and in the second term examination she lost her first
rank. Her parents had greatly disapproved their
relationship. She continued her affair and finally decide to
live with him. After three years they got married and their




parents created many problems for them . They decided to
live in the house of their friends

The boy took a job and Ely stayed in the house. Both of
them enjoyed their life with the money they had .Ely who
just complete her plus two studies. After one year they
began to face many problems Ely who was the first rank
holder could not get a job. She only want to enjoy her life
with her husband. Next year she had a beautiful baby and
this year was the worst one for them. Ely husband met with
an fatal accident and was killed. Now Ely and her baby was
alone and no one to protect them and they did not have
means for their livelihood .Ely began to roam all over the
city in search of a job because of her poor educational
background nobody interested to give her job. Finally
she got a work as a house cleaner with a poor salary in this
condition she cannot look after her baby so she leave her
baby in an orphanage. Finally she understand life is not for
our personal enjoyment and she understand the value of
good education and she noticed that for her personal
enjoyments she had lost every one who loved her.
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A smart phone is an addictive device
which trans a soul into a lifeless planet
full of lives.
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"YOU SHOULD PLAY
GAME, BUT GAME
SHOULDN'T PLAY YOU"
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THANK YOU FOR
WATCHING

BY :LITTLE KITES (2019-20)
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