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Here 1s where stars are born
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Messier 16, Pillars of creation.
Credit: Hubble Space Telescope



The Orion Nebula
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The planets in the past:
the naked eyes visibles
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The Solar System today 5K APH £

It is constituted by the Sun and all the bodies that revolve
around it, under the action of gravity:5325| JJ/ER, XFH
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= 8 planets SKATE

=  Hundred of natural satellites of planets#{ H ¥i1T 2 M HA LE

= Tenths of dwatf planets (between them Ceres, Pluto, Haumea,
Makemake and Eris)#Z/T 2 (HHE. EEXE. EHE.
=Ry

=  An unknown number of minor bodies: asteroids, comets and
transneptunians (debris of the processes of the planet
formation). R IR/ NRAE: MTAE. BEEMEIIRE (TR
TERBGE R T o
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Where is the Solar System?

APH 2R TERR ?

It 1s 1n Orion arm, one of the Milky Way arms.
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The Milky Way has
about 200,000
millions of stars and
its diameters 1s about

100,000 Ly.
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The Solar System is located at a distance of ~25,000 light years
from the center of the Galaxy (~ half the radius), and takes 250

millions years to complete a rotation around the

center. The

speed is 220 km/s (800.000 km/h)AFH 2R BB 4RH R .02
25,000064F (BB RPEF—FEE) , FE2HMLESRBDL

ANeE—H EEN220km /s (800.000 km / h)

Model of the Milky Way, from
the infrared observations by

a barred spiral.

Spitzer (2005); our Galaxy is
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Solar System formation APH R B2 A

*  According to the standard theory, about v
4.6 billion years ago the solar system was : 2 L

formed from the gravitational e o § / ‘
contraction of an interstellar gas and il
dust cloud. The collapse of the cloud Ty
started from a strong perturbation @
(possibly a supernova burst), which | g’

caused the gravitational force to e

overcome the pressure of the gases.
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Solar System formation APH R B2 A

The conservation of the angular momentum caused
the nebula to turn faster and faster, to flatten out, and
to give rise to a protosol at its center, and to a
protoplanetary disk of gas and dust around it.
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Solar System formation A PH % BYHZ Rk

® In the protoplanetary disk .‘
condensed small solid
nuclei (planetesimals),
which then were
accumulated by an — s
accretion process to form
the planets.
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Solar System formation A PH % BYHZ Rk

* 'The standard theory described above
is accepted for having found, through .
high resolution radio images, .
protoplanetary systems around many
young stars and due to the possibility
of explaining the formation of
planets within those systems. -
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systems around other stars. (B2 JLAEH, X
AT E ARG MRESE T _ERE .
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Solar System Studies XPHREITFTE

The Sun concentrates more than 99.8% of | T s
the mass of the SS, while 98% of the
angular momentum is found in the orbital
movements of the planets.
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Currently, the study of solar system bodies
is done from Earth, but also through space
telescopes, sending missions to space and

even descending on its surface.
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Our star: The Sun
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e With an age of 4,600 million years, the
Sun is approximately in the middle of A 4 -

-
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its life cycle.
KPR Haoiz e, AT 4.
® Every second, in the Sun's core, 4
million tons of matter are converted

0 °
into energy, generating a large number 74% of the Sun is H,
of neutrinos, positrons and radiation. 25% 1s He, the rest
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— luminosity (solar units)
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Life cycle of the Sun AXPER—4&

Within 5,000 million years, the Sun will swell and become a
red giant. Then it will expel the outer layers, creating a
planetary nebula, and in the center there will be a small star
called white dwarf; which will slowly cool down.
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The Planets {T&£

In the SS, a “planet” It is a celestial

body that: XFHRH, “THE” E‘J%Xxe :
o Itis in orbit around the Sun. [FBl ¢ X FH¥%

o It has enough mass for its self-gravity

(which is a central force) to impose itself

on the cohesive forces of a rigid body so

that it assumes a form in hydrostatic

(quasi-sphetical) equilibrium. i & £ K, RKir

A & 4451 77 LB BITUAR RS 1P ETRIZAR. G T-ERk440)

o It has cleared other objects the neighborhood along its orbit.
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The Planets {T&£

A body that meets only the first two criteria, and that is
not a satellite, is classified as a ""dwarf planet'.

AT EHR M RERRE, BEARIE, BHERAN “BRITE” .

A body that meets only the first criteria, and that is not
a satellite, is called "small body (or minor body) of the SS.
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The Solar System today
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(bodies in size scale)
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The limit of the Solar System
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All planetary orbits lie within the
Heliosphere, a region of space
that contains magnetic fields
and plasma (""wind") of solar

origin. fT g HIAT B PIEERAE H BR
BN, Xe—A7E)FE AN

GMERE T CRERD BE

[6] [X 424,

The Heliopause is the limit of

the Heliosphere, where the solar

?de mlelrges “(Tilth the In 2012, the Voyager 1 space probe
intersteliar medium. crossed the Heliopause at a heliocentric

HEREIR HERERIA S, 1E distance of more than 100 A.U. 20124
FIIARBRZSEENRE e 20 T HERE, SR

L 100 A U. B L.




3. Torres

Earth shown
for size comparison
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Sun-Earth environment
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The Interplanetary Medium 17 £ 5/} it

The Sun emits electromagnetic radiation and solar wind (a
continuous flow of charged particles, plasma).

ACPH & HY AR S AR PR X GESER R BRI, SR T8 .

This dissipates at a speed of 1.5 million km / h, creating the
heliosphere, a fine atmosphere that bathes the entire SS up to
approx. 100 A.U., marking the heliopause.

AP R R 1505 2 B//NEF, IRH T — 44225 100AUHIHH
S, BETARHANEERE.




The Earth‘s magnetic field protects the atmosphere from the
solar wind and gives rise to the polar auroras (boreal and
austral) UER 37 IR HUER K S5 2 KPH RGBT, FF7=
ARt AERATEHR)

The heliosphere ensures a partial protection to the SS of the
cosmic rays, protection that is stronger in the planets with

magnetic field. H BRZ W BEHR 73 ORI K FH R e 2 FH 2R 1
By, TR ST EZBIR R R




The “space weather” is monitoring 24 hs

| “KEXRK" 24/ B a0

5] SpaceWeather.com -- MNews and information about meteor, showers, solar flares, auroras, and near-Earth asteroids - Mozilla Firefox

File Edit “iew History Bookmarks Tools  Help

——
G' c i ™ http/ v, spaceweather, com/

GDJS": cinturones de van allen w "'l Search - 1] E I::') a" @ Share .7 Eookmarkss A Check = £3 Translate = & AutoFil + 4 dinturones < d

™ SpacewWeather.com -- News and info...
paceweatherNews

ﬁ“‘ spaceweather.com ' s
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AURORA ALERTS SUBMIT YOUR PHOTOS! 3D SUN CONTACT US SUBSCRIBE FLYBYS SCIENCE@NASA

ﬁWhat's up in space Tuesday, Mar. 29, 2011

archives
harch

. Metallic photos of the sun by renowned photographer Greg
Solar wind Fiepal bring together the best of art and science. Buy one or a
speed: 347.4 km/sec whole set. They make a stellar gift.

density: 1.1 prDtDnsfl::m3

explanation | more data , . .
Updated: Today at 0546 UT SOLAR RADIO STORM: Did you know sunspats can make naoise? Consider the

followiing: "Ower the past few days, | have been recording a sustained solar radio
X-ray Solar Flares storm at 180 MHz " reports amateur radio astronomer Thomas Ashcraft of Mew
B-hr max: B& 0032 UT Mar29 Mexico. "It consists of Type | radio bursts and sounds like ocean surf. Here is an
24-hr. B8 0032 UT Mar29 audio sample fram March 27th at 1930 UT. The sun seems to be entering a new HFIFIEFJDYE iz
explanation | more data phase of dynarmism.” o
Updated: Today at: 0500 UT

Fadio emissions like these are caused by plasma instahilities in the sun's
Daily Sun: 28 Mar 11 atrmosphere above sunspots. With the sun becoming 'radio-active,' it's no 4

METALLIC FHOTOS 29

coincidence that sunspots are emerging in abundance. Leading the way is
behemoth active region AR1176, shown here in a photo taken yesterday by Larry
Alvarez of Flower Mound, Texas:

verted Imaginatio

ASTROPHOTOGRAPH




The Planets {T&

The 8 planets of our SS can be divided into:/ \ KITE 73K
® 4 Earth planets, in the innermost region (Mercury, Venus, Earth
and Mars). Rocky, with approximate densities between 4 and 5 g /

cm?.

ANRHATE, /

cm?

T HEXE OKE. €&, MIRMKE) , &)

® 4 Giant planets, in the outermost region, which in turn are divided

1nt0'4/l\§.’ﬁ‘§, Eﬁl‘%lzzjﬁ) mﬁ—ﬁﬁ%=

* Gaseous Giants: Jupiter and Saturn. Richer in H and He, with a

2. EFHMHe, R RET R,
* Ice Giants: Uranus and Neptune. Ice predominates with
respect to gases. Its chemical composition differs a lot from

solar. VK5

SATE: REENBEE. K53

iﬁ—‘g 7[‘5*”::

chemical composition similar to solar. <7

=5, RS SE

AHAMRKXH .




They were not formed "in situ'", there was a migration caused
by the exchange of angular momentum between the giant
planets in formation and the planetesimals that were swept to
other regions of the SS or ejected from the SS

EAIAR “JREM” R, METBRN: ETEERRT
BEHRNANER SR FEEES), MAETHEPRHEAR
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Earth-Moon system,
photographed by the
Galileo spacecraft, on its
way to Jupiter (1998)
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The most important crater is '"Caloris Basin" (1,500 km in

diameter): the impact that originated it produced waves that
broke the surface at the antipodes.
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The precession of perihelion of

MercuryZKé%i& RIS

The precession of Mercury’ s
perihelion is faster than the
predictions of Newton’ s classical
celestial mechanics.

Eﬁiﬁ H R 3Eah3E B L L s 2

That advance of perihelion was predicted by
Einstein’ s General Theory of Relativity.

It is due to the curvature of the space caused by
the Sun. It was a definitive proof of that Theory.

F 22 DRI S B SO v P DA R D ke K 23 H R RT3,
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Venus 5E &

Observed on Earth
with an small
telescope
FEHLER /NI
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Venus and Uranus are the only

planets with retrograde

movement (they turn on g\(i%
themselves in the opposite

direction to how they revolve

around the Sun). & E MK T E 2 ¥
HE—WTHITE (HREAKT
FIARRD .

eVenusian years® £ & = 224 Earth daysii Bk H
eVenusian day$® £ H = 243 Earth daysith ¥k H

The mixture of CO, and dense clouds of sulfur dioxide create the
greatest greenhouse effect of the entire SS, with temperatures

reaching 460° C, higher than that of Mercury. & HxFIHH 2 B — &
WHiz R SYEEE LGl T BN KHARKNERE, BEEZ
4603 IR, HKEREF.

The atmospheric pressure is 100 times the Earth's pressure, there are
clouds and perhaps rain of sulfuric acid. &8 _E XS ESj 2 HER )
K1100%. €E FEF =B, BiFEEMEW.




Venus Transuﬁg}g

When Venus passes between tl&iatth a‘n
its shadow crosses the solar disk. t% 2
| 4

S o B SE B M H 2 B A &

Because the inclination of the orbit of 6
Venus occurs twice in 8 years, and the
next takes more than a century (105.5 or

121.5 years). % ﬁﬁé{mﬂﬁwﬁé £ 8%

N REFHIREH, N —IREHE—
Ntk (105. 5jz121 54E)

IH

not be another until December 11, 2117
BRI REESE R HATE20044E6 H F120125
SIRER 21176 12H11H




It has a fine atmosphere, composed
mainly of COZ? The atmospheric
pressure is one hundredth of the

Earth's. B A BHH RS, FEH_
;%;gs:ﬁ)‘ééﬁﬁh KEEIR—RHIR EFH
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lirst photo on Mars
surface Viking I, 1976
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Source of inspiration for many science fiction authots
("extraterrestrial' = "Martian'"), due to the famous "canali"
observed by Giovanni Schiaparelli at the end of the 19th century: the
term was translated into English as "canals" as if they were human

constructions. R Z & LIEFR (“thsl )" ="NE2/)”) R REB 19t
LARTAE - ERBFINMBNHZERRIXE YR . XAPEXRFEL
HENFE N E B SEA]” ﬂ,j%ﬂ?.?j.%kli—mﬂ’ﬂﬂx%

Its red color is due to the oxide of Fe
(hematite), which is found in surface minerals

ERLERIETFe GRkE) kY, ZMYBRFETRET W
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There are traces that indicate that there was water on

Marsﬁﬁf@%ﬂgkgﬁ I




As on Earth, there are
stations on Mars
because the axis of
rotation is inclined with
respect to the orbital
plane, and because the
planets move around
the Sun keeping
constant

the inclination of the
axis.

SHIERRML, FNKE
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SEASONS on MARS

summer in Mars'

northern hemisphere

-

Martian Southern

Pole N 2 FaR

winter in Mg'

northern hemisphere

It has two ice caps,
ice and CO, whose
extension varies
with the seasons.
KEBWAUKGE,
H oK A —

i, YL




Curiosity on Mars (2004-present): a successful history of
science and technology: a microbiology laboratory’K & | 4F

HFHE (004FEES) : MEABRARKRINE: BEWERE

Selfportrait
Oct 21st,2012




Insight: arrives on Mars on Nov 28, 2018
AERE 2018511 A28 B IR N E

InSight (Interior Exploration using Seismic Investigations, Geodesy and Heat Transpor)

%S (EHHEREER. Kbl EAPAEHET ARSI

7 OBJECTIVE: to place a
First light of InSight geophysical robot, equipped
with high-tech instruments to
study the interior, subsoil,
heat transmission and
movements of the Martian
soil and analyze the early
geological evolution of the

" planet. HKJ: JHE—MHRER
S LA, RER R
- ARBIUKENSE. LR,
Re U RIBE), FHTKE
FLIH R AL o




0 moons. In
em that he called

us baptized them as Io,

-
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’ %Blﬁhjﬂ ‘Mediceas”, ﬁ$ @% =
Io, Europa, Ganymede FlI Callisto.




Auroras, Photo by Hubble elescop
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Prc ’ably Has a small'8
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AR NEE

Saturn T2

The less dense planet of the SS.

R/MIATE

|

It has more than 60 moons and some of them are between the
rings, dynamically organizing the system, they are called
“shepherd satellites” EH60% 4 _
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System of Rings, formed by dust and

very small pieces of ice. Aurora in

+ Efj¥F e Saturn, fhoto

A% o by the Hubble
Space
Telescope

e K= I
BRI T2




= Saturne has more than 60 satellites but 7 are large enough to
take a spherical shape

FEFOZH TR, RETHEBLK,

A DA RRERE

= Titan is the largest (larger than Mercury and Pluto) and the
only one in the SS with a dense atmosphere.
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Cassini-Huygens
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Huygens probe
descending on
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' Sonda Huygens on Titan
(fitst panoramic photo, 2004)

lr'

Titan: seas, rivers and lakes of methang®




Last photo
on Titan
surface,
Huygens
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Uranus XEF

Its axis of rotation is
practically in its plane
of translation K EEHKH

e L SRAE A %P B

2027 Solsticio




Rings system of

Uranus X E MM

Uranus has at least 27 natural

satellites. K F A 20270 5
MREE.

The first two were discovered by
William Herschel in 1787: Titania

" . and Oberon. BEERIKRIE=
- KRB, RWilliam Herschelft:

Y 17874 E R ILH o
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The satellites of Uranus hear
the heroine

Rosalind

of

Belinda »

) *
Anillo Epsilo;\ FucK

X ' .
|4
\ Portia
J Bianca
Pol Ecuador
Desdémona 3
Cressida
* Julieta
Urano - Julio 28, 1997 HST « NICMOS

PRC87-36a » November 20, 1997 « ST Scl OPO
E. Karkoschka (University of Arizona Lunar & Planetary Lab) and NASA




Neptune

BEE

Its color tc o the presence e of methane in the atmosphere,
which absotbs red and infrared. "B FIBIEEUERH T KR P

HEHIAETE, B ke =R ZL G ZL S M B ISR S o




Neptune BEE

cloud tops

_ . Atmosphere

(hydrogen, helium,
methane gas)

2 A ELIE

(water, ammonia,
methane ices)

Upper atmosphere,

It is believed that it has a
solid core of silicates and
iron, almost as large as

Earth. — AN ER R &
B &%, JLFA

Above the core is a shell of
ice, methane, H and a little

He B 5ME 2— 2 Bk

e SMDEHRK
%E

It has several dark
rings, with origin
unknown. B8 JL 0




Clyde Tombaugh,
discovered Pluto |
on February 18thy
1930. |

ZTEAE19305E2 5 18
HEWTREEE.

Image of the
discovery. (1930)



Pluto is too small to
disturb Neptune's orbit
long enough to betray its
presence, however much
Lowell has calculated to
locate it. Clyde Tombaugh
found Pluto (magnitude ~
13.5) photographing in a
systematic way the plane
of the SS.

HTFREEERD, AEU
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uto and Charon
bble Telescope
9
REEMET—
AR E R
1999

90° 180° 270°

Pluto Faces
Hubble Space Telescope « ACS/HRC

\ , and M. Buie (Southwest Research Institute) STScI-PRC10-06a



Pluto System, 2011-2012
RIERSG

Pluto System = February 15, 2006
Hubble Space Telescope = ACS/HRC

“+ Nix
* Hydra

NASA, ESA, H. Weaver (JHU/APL), A. Stern (SwRI),
and the HST Pluto Companion Search Team
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| Pluto and Charo ﬁ__iiﬂﬁ__%{;; g
= New }ionznfﬂs 2015 FUE T,




Overflight of Pluto
(July 14, 2015)

The faint atmosphere
of nitrogen is observed




Eris Discovery [ 2 1] & 2,

Planeta enano Eris y satélite Dysnomia. Agosto 30, 2006.

HST « ACS/HRC

-

Eris

-

A

Dysnomia

50,000mi

70,000km 1"

Orbita de
Dysnomia

%

NASA, ESA, and M. Brown (California Institute of Technology)

STScl-PRC0O7-24



Minor bodies of the Solar System

y N EJ AU 7.

® They are the remnants of the planetary
accretion.

EATRAT 2R L -

® They comprise diverse populations of asteroids, comets
and transneptunian objects.
EAVEERRMER MR, SRR KA.

® The asteroids are essentially rocky and metallic, while
the comets are more fragile and porous objects, formed
basically by ice (predominantly water) and dust
particles.

MMTEER EHAEAMNESRAR, 2% RUEEN
GWHMEZ L, EAREHIK (FERK) MABIRBURA R




Minor bodies of the Solar System

y N EJ AU 7.

® The vast majority of asteroids lie in a region between

the orbits of Mars and Jupiter, known as the "Asteroid
Main Belt.*

R ZHUMTEM T KENAREPIEZ [H K X5,
WA “CMTEER”
® Transneptunian objects will contain significant
amounts of ice, and are located in a region beyond the
orbit of Neptune, known as the "Transneptunian Belt"
(or Kuiper Belt, in recognition of one of the first to
predict its existence).

SN R EE KERK, MTREEMIELSIL
X3, AR “PRET”




Asteroids Main Belt/J\ﬁ E‘iﬁﬁ?

"Trojans” :

® Jupiter

“Greeks"

There are hundreds of thousands or millions, and the total mass
would not exceed one thousandth of the Earth.%lﬁﬁ%ﬁ‘l‘ﬁﬁ%ﬁﬁ
Ji, BREANSETHERET72—



The size of the asteroids ranges from several hundred km to meters

and fractions of m./MTERIRK/MNJLE A BB JUEAE.
Ceres B E

Discovered in 1801 by Giuseppe
Piazzi, it was considered a planet

until 1850 when many other
similar objects were found.

= i Giuseppe Piazzi X,

18014

H2(1850%

It is the largest body of the
asteroid belt, and the only one of

them cataloged in 2006 as a dwarf

ERTANBOA AR — T
B, FRARIATELRURR 4.

With a diameter of almost 1,000
km, it is large enough for its
gravity to give it a

spherical shape.

planet. B R/MTEWERAKKIRE, 5255100008, BHE i
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All other asteroids are
considered small, irregular
bodies, although some of
them like Pallas and Vesta
could be classified as
dwarf planets if they are
shown to reach hydrostatic
equilibrium
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Reservoirs of minor bodies in the SS

ARFHARDRERERX

The reservoirs are relatively stable regions, where
objects can remain for times comparable to the SS age,
until some perturbative force changes their orbit.

REXRA—FHANRER X, HARRAEEZBHIHZR
18 Z WU AR REORFF B AT IE AR B R BEAE 2 HIRT PR

There are three large reservoirs in the SS:

The Main Asteroid Belt Other populations would come from this
region, such as the asteroids that approach Earth (known as
NEAS by its acronym in English).

MTEER FIInEGLERE/MTER R B X4 X .




Reservoirs of minor bodies in the SS

ANFHAR/DRIEEF X

The Transneptunian Belt. It is the region where short-period
comets come from.

Wb R . XA S EFRIER.

The Oort Cloud. It has a spherical distribution and is formed by
the frozen planetesimals swept out by giant planets during the
formation of the SS. Thanks to perturbations due to the close
passage of stars or giant molecular clouds, or to the galactic
tides, the orbits of some of these objects can change deviating
towards the interior of the SS, transforming into long-period

comets.

WiRNz. BENRES M, REKMHARBRZY], BETEHS
RRSGETRR . BTHEREE. EXKS TR &
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H #H Data at April 17, 2019.

KIR Source: NASA/JPL https:/ /ssd.jpl.nasa.gov

® Total of known Asteroids: 798,130. Including:
EAVMTEES: 798,130, HAEFE:
Main belt: 705,913 FE7
Troyans of Jupiter: 7,236 KRB -4pi& R
Asteroids with inner Mars orbits: 3,573 ‘K 2#1E RN /MTE
NEAs: 19,996 T Hb/N R A%
Partial dangereuses Asteroids (PHAs): 1,973 W TE B NMT
5
e Comets: Z &
o Elliptical: 420 long periodo (P>200 years) + 860 short
periodo (P<200 years). fiHIHEEE: 420 KEH (H
K T20052) +860 AR AR/ F2005)
o Parabolics: 1,837 JUHILRHIEE E

o Hyperbolic: 347 (extra-solar origen) X{H %118 & 2
e Trans-neptunians (TNOs): 3,218 ¥4 R4k

O O O O O




Transneptunian belt and Oort cloud

¥ 7 R AR A BLUR?

¥

Pluto’s orbit Orbit of bina

‘Kuiper Belt and outer
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The Oort cloud
(comprising many
billions of comets)

Credit: NASA SRR

Trans
neptunians

BEENESN

The
biggest
ones are
dwarf
planets
RAKIZ
BRITE



Largest known trans-Neptunian objects (TNOs)

Styx Dysnomia
/
Kerberos Yz i » Namake S/(225008) 1
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Pluto Eris Haumea 2007 OR,,
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Makemake Quaoar Sedna 2002 MS, Orcus Salacia

2000 km

Credit: NASA



Comets EE

(J Are small bodies of a few km, made
mainly of volatile materials (water
ice, carbon dioxide, methane,
ammonia, etc.) and dust particles.

_ JLA B RPRIMRAE, FERERME

West, 1976 ~ #IR (ZKIK, —E Ak, Bk, &S
MR IRBURLZH B o
1 When they approach the Sun they
can be visible.

L HEEEARNEETR
e -~ U TItis thought that H,O on Earth
could come from them.

— AV HER_ERIK AT R B BAT.

Hale-Bopp, 1997




oIn general comets have quite eccentric
orbits. Those of long period have random
inclinations and may have retrograde or
direct orbits: those of short period have
generally small inclinations and their
orbits are direct.

J

— R, %Eﬁﬁmﬁwiﬁﬁ
TR R S B B B PIE
{814 S BLAT REIAT BRE AT L
B EIEmA R /N EREIRT

\Comet’s orbit

Perihelion



eWhen approaching the Sun, the supetficial
ice of the comet is sublimated creating a
coma or ""hair", and the "tails": a dust tail
formed by dust particles dragged by the
gas, and an ionic tail formed by the atoms /
and ionized molecules that interact with
\Comet’s orbit

the solar wind. The powder tail is curve
while the bluish ionic tail points straight
and opposite the Sun

S8 BB KR, RERTKH 4,
FERE RMER; ZSEHEHIER
RIRPLFIERRBIRE B '?i(BEU_WI?
1j5, RTFM Ea%ﬁ}?ﬂ? BETE .
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2 EH 288 M KPHAE R B 5 [ .

Perihelion




Halley: the most famous of the comets

I5E: REXNER

It was named in honor of Edmond Halley, who predicted . ity
his approach to the Sun, applying the Law of Universal s

Gravitation and the calculation of disturbances. Halley did
not see his prediction confirmed.It returns every 76 years.

CHaERN T S RBRE - BE, MET A
RN EBLS T IR E SR 2 ARED, (@
RERAASITNRL. SBHERTOFE .
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In 1986 was the first comet visited by a probe: the Giotto. It photographed the
nucleus. 19865, FHEATERANER —REV TIREEE, HHRT EX



Rosetta Mission: close encounter with the comet
67P /Churyumov-Gerasimenko

FEELES: Bh

JESEF2014%

T B
Philae descends on the comet on Nov 12, 2014
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Other Planetary Systems

Hith{TERS



In 1995 the Swiss astronomers Michel Mayor and Didier Queloz
announced the detection of an exoplanet orbiting 51 Pegasi.

19955, HitERIFEFKFR « LLRAEHIR « EIREZEAR

HN B —FHE S 51 Pegasi REHRIMTE.

1 This star and its planet
were baptized as Helvetios
and Dimidio in 2015, after
a public vote promoted by
the IAU.

S TAVH S B — IR A ARG

, XPUEE KAT 22 HIFE20155F
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eMASEWII207334-3552054

2 4 NHelvetiosFDimidioo
b B'} " 1st photo of an extrasolar planet
2M1207b directly im;g;(; (EQO) Y around a brown drwaf 2M1207.
v March 16, 2003
%%%%EEZMIZOW\!%H@ RAMT
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Exoplanet Discoveries Through the Years

As of May 10, 2016

1400
1284N ewly Validated Planets
== Pre s Kepler/K2 Discoveries

Non»KepIer Discoveries

1200¢

1000 +

Number of New Planets
(=] (o]
o o
o o

H
(=]
(=]

N
[=]
(=]

............

(=)

..........

mmmmmmmmmm
oooooooooooo
oooooooooooo
NNNNNNNNNNNN

mmmmmmmm
HHHHHHHHHH
OOOOOOOOOO
NNNNNNNNNN

Discovery Year

Kepler's Planets by Size

As of May 10, 2016

PLANET SIZES OBSERVED IN OUR

Nmbe fPl ets

Credit: NASA

SOLAR SYSTEM
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Kepler (March 2009), is NASA's first
mission to find potentially habitable
planets, the size of Earth.

FFZ #hit %] (200953 8) BEEEHLK
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e,

On May 10, 2016, he announced the
largest exoplanet collection for which
news is available.

201655 H10H, HAEMKE T
BRI RIMTERER.

Out of a total of about 5,000
candidates, more than 3,200 have been
verified, and 2,325 of these were
discovered by the Kepler telescope.

fE R FLZ5000 M ik A, BEBSE
T 3200 RIMTE, ;:32325/,\ S
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Since 2018, the NASA
satellite “Transiting
Exoplanet Survey” will
use the same method as
the Kepler telescope to
monitor 200,000 nearby
bright stars and search for
planets, especially the size:
of Earth or greater (the
super Earths). H20184E A
R, NASARE RIMTER
RERGMH S EBE:
THEMFAR TR, WE
F 2075 BFA SE R EL2 5
BITE, AHRERE -
FHERARNENZEHREE
REHBRHIR .




How many stars have planets?

BEZ/PEERITE?

How many of those planets are habitable?

RETERZDES

e

b
b
—A.

In how many developed some form of

life?

XNEZ/LrEE T Ean?
Questions that astronomy
seeks to answer
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Many Thanks
for your attention!
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