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B2 BL{HER Science & Legend
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No life beyond Earth has ever been found; there is no

evidence that alien life has ever visited our planet
[Marc Kaufman, NASA Science writer]




Naya EXOPLANET EXPLORATION August 20, 2019
& Planets Beyond Our Solar System

By Pat Brennan, NASA's Exoplanet Exploration Program

Rocky Planet Swelters Under Three Red Suns
AT ERE=MEAUKE T REGET

=41 5% 2 3 red dwarfs
475 Planet LTT 1445 A b
FhpfE: 22 light years

NETEA A 5 days

ESO/M. Kornmesser

https://exoplanets.nasa.gov/news/1598/discovery-alert-rocky-planet-swelters-under-three-red-suns/



K4 Outline

n FEH R EE SR Launch space telescope
s JIRIFHAIT A Search for Earth-like Exoplanets
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o [ SE £ R 2 5K Be an amateur scientist
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Launch space telescope




TESS Launch by Falcon



#H RIMTE BRIFE
Transiting Exoplanet Survey Satellite (TESS)
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Credit: MIT / NASA Goddard Space Flight Center

Launched 2018-04-18




TESS Viewing Zones — 4 Telescopes
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TESS — H&[EI5L1E Elliptical Orbit
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Credit: MIT / NASA Goddard Space Flight Center




TESS — B %2 |% [H] Viewing Zones

Credit: MIT / NASA Goddard Space Flight Center




$R7H & Our Milky Way

2x10% stars
+ Cygnus Arm

Carina;Sagittarius Arm

Norma Arm

Crux-Scutdm Arm

»
Perseus Arm

i ¥ <-Our Solar System

00p \
* *Local or Orion Arm

We are here!
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PEIR LN e A7 [

Western Australia Spiky Rocks
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K47 £ Exoplanet
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Extra-solar planet - a planet that S

orbits a star other than our own

Sun A
BRI &

How to find Exoplanets?




FIRBHATE

Search for Earth-like Exoplanets




KIGENJJE-K T4 Solar Dynamics Observatory — NASA
152 K AMEIRE Ultra Violet Imaging



7K 22 H Mercury Transit

" Transit possible at
the beginning of May

Orbit of Mercury

(%]
Part of orbit of
Mercury above
the orbital plane
of the Earth

e

Mercury

Transit possible at the
beginning of November

RXTH KERB” , —HLHEARKIZK

Around 13 times per century, Mercury passes between
Earth and the sun - a rare astronomical event
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Transient dip in light curve —
proportional to the planet size
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https://planethunter.org/
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& Orbiting Planet

https://spaceplace.nasa.gov/

PEEMER “Hm” , WJUHEETENEE

One can infer the mass of the host star from its “wobbling”
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Seven Planets in Trappist-1

HEREALRE (SR

TRAPPIST-1 System

NASA/JPL-Caltech

Seven planets orbiting around a star 100 trillion kilometers away from
Earth (40 light years). All are fairly close to their host star and are likely

to be tidally locked as their orbital periods range from 1.5 to 19 days WV $H E
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Eight Planets in Kepler-90

Kepler-90 System Planet Sizes

(Artist’'s Concepts) uQ'
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SRV R R HMT A2 Exoplanets in Milky Way

= HRTHRBIR140438 R IMTE
4043 exoplanets detected

= TSR] R A S0R AT E |
5x10° earth-size planets in Milky Way (2 x 10"

stars)




K 4M47 2 B 5% Exoplanet Landscape
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K 4M47 2 B 5% Exoplanet Landscape

NASA/JPL-Caltech
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Identlfy condltlons for life
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4. PhAEYIMicrobial life

7K Liquid water— R T EHHE KA
RIE) ; W& %E Liquid Methane
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&k B H)7K Water on Mars
KRR A

Early Mars surface had
liquid water

o FJBE G R
Might have hosted life

NASA/JPL-Caltech



T+ E# 2 Enceladus

NELTES ¢ Size: 15% Of Moon

Epimeth H
T * Icy shell (5 km) with
g Cassini Saturn Orbit Insertion
Gassini e [ Ring Plane Crossing deep ocean (65 km)
P L Ll
l ‘ ‘["’ * Erupting water jets
.D Cring
A Bring
Aring Mimas Enceladus

{outer edge: Atlas)

A G ring \

F ring
(Prometheus,
Pandora)

In Greek mythology, Enceladus
was one of the Giants



=

=

B 18 B Y& Deep Ocean in Enceladus

ICE

e, WS o sl - Surface
-200° C

* Icy shell
(5 km)

* Deep
ocean
(65 km)




NE#HE BLEEE Jupiter’s moon: Europa

Credit- NASA




Europa Mission 2025



Europa
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NEHEE BXZE E Jupiter’s moon: Europa

.

Credit: NASA/ESA/K. Retherford/SWRI




BXZE 2 UKFEX T ¥ Deep Ocean in Europa

NASA (2025)

BRI ) Deep ocean creatures
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Conceive alien lives




Sk KA Extremophiles on Earth
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HUERZE i = 0 5
DOMAINS OF LIFE

l—'—l

BACTERIA ARCHAEA EUKARYOTES
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547 A Super Animal



SR TENY) “/KEB” Tardigrade
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= 40,000 cells —4= A4
s £ B3R A FE No lung
n VREE: -272C ~150C
L ﬁﬁ?ﬁﬁﬂ‘ DNA (5"1?%)
s RT3 (304E)
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Super Animal

Umh




B EEAE iy Complex Life
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REEA M2 Astrobiology

= The study of the origins, evolution, distribution, and
future of life in the Universe

m Cross-disciplinary: physics, chemistry, biology, robotics
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o HEBR 0 AL S EMERGENCE of the
Geocentric evoFI'ution TREE OF LIFE

ho
4 —] Kea
B3R e
Last universal \ PROGENOTE TRANSITION
common ancestor RNA-BASED LIFE

PRE-BIOTIC EARTH

(LUCA)




A 54 2SR Life Distribution to Origin

Astronomy Distribution, evolution, origin
iy 2R A
Geocentric
{
KBRFL  S@T S
Heliocentric NI\ o 0 Same origin?
ER om Oy AT B LR + AL
Galaxy > ik c/;f SNERE (FBA) +Hik
Universal == Parallel/Alien seeding + evolution
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Try to establish contact




ﬁ%;’l‘%%’ ﬁ[{, SETI (Search for Extraterrestrial Intelligence)

s N TEREEMEGE
Nothing detected for 60 years
- BARSEREY.
— AFRFREE FRERRT
%ﬁ%ﬁ*ﬁ ~ S ER ﬁfl%

om Frank Drake equatlon (1961)
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James Webb Space Telescope (2021)
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FE iR+ RS E SR Starshade & Telescope

Jay Wong




XEHATE: H#EDb (Proxima Centauri b)

FANE o EA+B
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ESO/M. Kornmesser
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Three Stars seen from Proxima Centauri b

ESO/M. Kornmesser



WK MY : BTN Lightsail

* Size: 2m

* Weight: a few grams

* Onboard “Starchips”

* 20 years to Proxima
Centauri b at 20% speed
of light

Fleet of 1000 lightsails
Mission cost: $5-10B in
2036
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ﬁlﬁm}s’/ - Hﬁﬁgé% Lightsail to Proxima Centauri b




Are We Alone?
RN AINE, HAEY IVEER L HE
HATE (UERELERER . WREE
¥, HERB—eETPFRMAEEZ .

No. There must be microbial out there.
If there are complex lives, they would be far
beyond from our imagination.

e A1 557 157 1 118 7 R s 21 |
Let uswait forithe Awakening Moment!
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Be an amateur scientist
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