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Introduction:
-Is it true that we are finding new planets that are similar to Earth’s
specifications?

- -Is it possible to live there? .
-What is the famous spacecraft that is finding such planets?
-Who is Earth’s Older Cousin? Can we move and live there?

-Is this planet larger or smaller than Earth? Is its distance from its star
the same as the distance between Earth and Sun?

-Are there any forms of life on this planet? Or we could implant forms
of life in this planet? | . .

-Is this planet a rocky world in the fir{s{cﬁplacve?
T

-We're going to discuss all this in this’Seminar.

Figure 1 - EARTH and Kepler-452b



Kepler is a space observatory launched by NASA to discover Earth-like planets
orbiting other stars®. The spacecraft, named after the German astronomer
Johannes Kepler?, was launched on March 7, 20093,

Kepler is part of NASA's Discovéry Program of relatively low-cost, focused primary
science missions.

The spacecraft's specifications: : 2
The spacecraft has a massof 1,039 . g /4 3
kilograms.* The spacecraft has about 12- ‘
‘degree diameter field of view (FOV). The
photometer has a soft focus to provide
excellent photometry, rather than sharp
images.

Camera: P ™ _ & y#ié_u"r‘ézl—Kgble;‘r.%paceic;afl:
The focal plane of the spacecraft's camera-I
is made out of 42 CCDs at 2200x1024
pixels, which made it at the time the
largest camera yet launched into space,
possessing a total resolution of 95
megapixels.” © |

Even though at launch Kepler had the
highest data rate of any NASA mission.
Data that is stored and downlinked

level, background and full field-of-view images.’®
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The Kepler primary mirror is 1.4 meters in diameter, the largest mirror located
outside Earth orbit. Manufactured by glass maker Corning using ultra-low
expansion (ULE) glass, the mirror is specifically designed to have a mass only 14%
- that of a solid mirror of the same size.? ° !

In order to produce a space telescope system with sufficient sensitivity to detect
relatively small planets, as they pass in front of stars, a very high reflectance
coating on the primary mirror was required.

Usingion assisted evaporation, Surface Optics Corp. applied a protective 9-layer
silver coating to enhance reflection.!1? '

NASA contacts the spacecraft using the X band communication link twice a week
for command and status updates. Scientific data are downloaded once a month
using the K; band link at a maximum datajransfer rate of approximately 550 KBps.
The Kepler spacecraft conducts its own partlal analy5|s on board and only

transmits scientific da_ta deemed necessary to the mission in orde_r to conserve
bandwidth.?

InJanuary 2006, the project's launch was delayed eight months because of
budget cuts and consolidation at NASA It was delayed again by four months in
March 2006 due to fiscal problems

The Kepler observatory was Iaunched on March 7, 20009, at. '03:49:57 UTC aboard B
Delta Il rocket from Cape Canaveral Air Force Station, Florida.s %6
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The launch was a success and all three
stages were completed by 04:55 UTC.
The cover of the telescope was
jettisoned on April 7,2009, and the first
- light images were taken on the next
day.” 18

On April 20, 2-009, it was announced
that the Kepler science team had
concluded that further refinement of
the focus would dramatically increase
the scientific return. On April 23, 2009,
it was announced that the focus had
been successfully optimized by moving
the primary mirror 40 micrometers
towards the focal plane and tilting the
primary mirror 0.0072 degree.*

On May 13,2009, at00:01 UTC, Kepler
successfully completed its

Figure 4 - Kepler 's launch on March 7, 2009

commissioning phase and began its search for planets around other stars.?°

OnJune 19, 2009, the spacecraft successfully sent its first science data to Earth. It
was discovered that Kepler had entered safe mode on June 15.'A sécond safe.
mode event occurred on July 2. The spacecraft resumed normal operation onlJuly
3 and the science data that had been collected since June 19 was downlmked that

21

day.
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Kepler downlinked roughly twelve gigabytes of data?? about once per month?, an
example of such a downlink was on November 22-23, 2010.%*

OnJuly 14,2012, one of the four reaction wheels used for fine pointing of the
spacecraft failed.?> While Kepler requires only three reaction wheels to accurately
" aim the telescope, another failure would leave the spacecraft unable to continue
in its mission. This is a potential threat to the extended mission.?°

r

OnJanuary 17,2013, NASA announced that one of the three remaining reaction
wheels showed increased friction, and that Kepler would discontinue operation
for ten days as a possible way of solving the problem. If this second wheel should |

also fail, the Kepler mission would be over.?” 28 '

OnJanuary 29, 2013, NASA reported the successful return to normal science
collection mode,* though the reaction wheel still exhlblts elevated and erratic
friction levels.*

OnMay 11, 2013, another reaction Wheelffailed, and the spacecraft was put in
point rest state (PRS) by May 15, 2013. In PRS, the spacecraft uses a combination
of thrusters and solar pressure to control pointing. The fuel useis low, which
allows time to attempt recovery of the spacecraft.>! | '

The spacecraft automatically went into a thruster-controlled safe mode with the
solar panels facing the Sun and with an intermittent communication-link with the
Earth. In this state the fuel would last for several months. Commands were sent
to the spacecraft to put it into Point Rest State. This state reduced fuel ;
consumption - fuel reserves would last for severaI yearsin th|s state This state
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also makes communication possible at any time. Work was started on the
possibility of getting at least one reaction wheel working again.3?33

InJuly 2013, the spacecraft remained in point rest state while recovery efforts
were planned.?* By August 15, 2013, attempts to resolve issues with two of the
“four reaction wheels failed. An engineering report was ordered to assess the
spacecraft's remaining capabilities. *> *° %’ '

As of January 2015, Kepler and its follow-up observations had found 1,013
confirmed exoplanets in about 440 stellar systems, along with a further 3,199
unconfirmed planet candidates.3®3°

OnJanuary 6, 2015, NASA announced the 1000 confirmed exoplanet discovered
by the Kepler Space Telescope. Four of the newly confirmed exoplanets were
found to orbit within habitable zones of their related stars: three of the four,
Kepler-438b, Kepler-442b and Kepler-452b, are near-Earth-size and I|ker rocky,
the fourth, Kepler-440b, is a super-Earth ﬁ
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Kepler-452b is an exoplanet orbiting the G-class star Kepler-452. It was identified
by the Kepler space telescope,
and its discovery was publicly
“announced by NASA on 23 July -
2015.* Itis the first potentially
rocky super-Earth* planet
discovered orbiting within the
habitable zone of a star very
similar to the Sun.** Using the
criteria of the Earth Similarity
Index, it is the sixth-most Earth-
like exoplanet known to date. Figure 5 - Artistic Concept of Kepler-452b

The planet is about 1,400 light-

years away from the Solar System; at thes’peed of the New Horizons spacecraft .
about 59,000 km/h (37,000 mph), it would take approximately- 26 million years to
get there.*

The planet takes 385 Earth days to orbit its star.** Itis 60% blggerthan Earth and
lies within the conservative habitable zone of its parent star.* 4’
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It has a probable mass five times that of Earth, and its surface gravity is twice
Earth's, though calculations of mass for exoplanets are only rough estimates.

If it is a terrestrial planet, it is most likely a super-Earth with many active
volcanoes due to its higher mass and density. The clouds on the planet would be
~thick and misty, covering much of the surface as viewed from space. From the
surface, its star Kepler-452 would look almost identical to the Sun as V|ewed from
the Earth.*®

However, the star is six billion years old, making it 1.5 billion years older than the
Sun. At this point in its star's evolution, Kepler-452b is receiving 10% more energy |
from its parent star than Earth is currently receiving from the Sun.* If Kepler-
452bis a rocky planet, it may be subjectto a runaway greenhouse effect similar
to that seen on Venus.>°

This new planet wasn’t discovered long ago, it was discovered-less than two
months ago, so there isn’t much mformatpn about it. ‘

It might really be true that we are finding planets that are 5|m|Iar to Earth but
that doesn’t mean that we will be able to live there.

Kepler-452bis 1400 light years away from us, which means that to reach a certain S
distance “d” (which is the distance between our Solar System and Kepler -452b, it
needs 1400 years at the speed of light.

d=?,v=5*10m.s%, t= 1400 years 1400 * 365 * 24 * 3500 = 441504 * 105
d=v*t=5%10°* 441504 *10°= 220752 * 10%m ‘
So the distance between EARTH and Kepler-452b is now caIcuIated

Now let’s calculate the required velocity (speed) in order to reach Kepler-452b in
10 years (which is the same required time to reach Pluto): '

df=220752 * 10 m, vi=?,t = 10 years= 10 * 365 * 24 * 3600 = 31536 * 10*s.

48 NASA Kepler press conference. 23 July 2015.

49 Chou, Felicia;Johnson, Michele (23 July 2015).

(Press release). NASA. Retrieved 23 July2015. G m o
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This speed is 140 times greater than the speed of light. But before thinkihg about
this speed, we should reach the speed of light, so thinking about a backup plan to

- live on a second EARTH is currently impossible. -

But who knows what the future may hold, so we might be able to reach this
planet one day. '

Of course, there are other exoplanets similar to EARTH (not only Kepler-452b),
like Kepler-483b and Kepler-442b, but Kepler-452b is the best candidate so far.

Let’s assume that we are able to reach Kepler-452bin an acceptable time, this
planet may not hold the requisites to live there, as it receives up to 10% more
energy from its star, and we don’t even know (as of yet) if it is a habitable planet.

So after all, maybe plan EARTH 2.0 may not be achievable, it will remain adream
until we make new discoveries. ~e-
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