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JES+ eso2011es-cl — Foto noticia
0 ; 0 : Acerca de la nota de
202 C + Un telescopio de ESO capt prensa
07 European : . " AT
22 \ - de un sistema con varios plarss Notadop
.\ URGENTE . una estrella de tipo solar

Facility:

Instruments:

Imagenes

El telescopio VLT (Very Large Telescope) del Observatorio Europeo Austral (ESO) ha tomado la primera imagen de
= una estrella joven similar al Sol acompaiada de dos exoplanetas gigantes. Las imagenes de sistemas con
multiples exoplanetas son extremadamente dificiles de obtener y, hasta ahora, los astrénomos nunca habian
0 observado directamente a mas de un planeta orbitando una estrella similar al Sol. Las observaciones pueden
ayudar a los astronomos a entender como se formaron y evolucionaron los planetas alrededor de nuestro propio
Sol.
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Técnicas de deteccion:

== Transito primario: cambios en la curva
de luz = 3100 planetas

=) \/elocidad radial: mide oscilaciones = 903

Astrometria: cambios de posicion =12 p

Microlente gravitacional: detecta desviaciones
de la luz = 130 pl as

Imagen directa =11 planetas

Tiempos de pulsares =43 planetas

ariacion en el tiempo de transito = 20 planetas
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Velocidad Radial

Se detectan pequenas oscilaciones de
una estrella causadas por la influencia
gravitacional de algun cuerpo que la it Lioht i blue shifted
orbita.

Las oscilaciones se observan en el espectro
de una estrella, el cual se obtiene con un
espectrografo.

El cambio de posicion de las lineas de absorcion en el
espectro determina si una estrella se mueve.

\ Absorption Lines froem our Sun
Si las lineas estan corridas hacia la parte roja del ? |

espectro, se habla de redshift y significa que la
estrella se aleja; si es hacia el azul: blueshift, es decir i

Se€ acerca.

Absarption Lines from a superclusier of galaxies,
v=0.07¢. o =1 hillion light years
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URL: nasa.gov/mision_page/Kepler/overview/index.html

N(A\sa - Topics | Missions Galleri'e;s NASATV | Follow NASA Dowh]oads- About | NASA Audiences Q «

Kepler and K2 Overview Images Videos Media Resources

Follow .
Kepler Science
The scientific objective of{the Kepler Mission is}o explore the structure and diversity of
f ' . netary systems. This is ieved by sueefing a large sample of stars to:
Determine the percentage of terrestrial and larger planets that are in or near the
Lesm e habitable zone of a wide variety of stars
Determine the distribution of sizes and shapes of the orbits of these planets
Estimate how many planets there are in multiple-star systems BRIGHTNESS
Discoveries Determine the variety of orbit sizes and planet reflect , sizes, masses and '
densities of short-period giant planets
Education Identify additional members of each discovered planetary system using other

HOURS

techniques TIME IN

Science Center Determine the properties of those stars that harbor planetary systems.

Launch
Spacecraft and Instrument The Transit Method of Detecting Extrasolar Planets Creits: NASA Amos
Meet the Team g - sses in front of a star as viewed from Earth - called a “transit”.
On Earth, we can observe an occasional Venus or Mercury transit. These events are seen
as a small black dot creeping across the Sun—\Venus or Mercury blocks sunlight as the planet moves between the Sun and us. Kepler finds
Related Topics planets by locking for tiny dips in the brightness of a star when a planet crosses in front of it—we say the planet transits the star.

Once detected, the planet's orbital size can be calculated from the period (how long it takes the planet to orbit once around the star) and the
mass of the star using Kepler's Third Law of planetary motion. The size of the planet is found from the depth of the transit (how much the
brightn of the star drops) and the size of the star. From the orbital size and the temperature of the star, the planet's characteristi
temperature can be calculated. From this the question of whether or not the planet is habitable (not necessarily inhabited) can be answered.

NASA Ames

Exoplanets
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0% Phase JD: 2452080438471 (Corrected for lighttime)

0.00 0.10 0.20 0.30 040 0.50 0.60 0.70 0.80 0.80 1.00

0.00 010 0.20 0.30 040 0.50 0.60 070 0.80 D.90 1.00

Brightness

Period: 6.3340h £0.00100h
Amplitude: 0.22m

Curvas de qu '] 11 14 . 30 52 Time (hours)



TESS: Abril 2018

Transiting Exoplanet Survey Satellite
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La Silla Observatory > El Telescopio de 3,6 metros de ESO

HARPS
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Observatory

Absorption Lines frem our Sun

Absarption Lines from a supercluster of galaxies, BASTI

v=0.07¢. =1 hillion light years
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Site: La Silla

Telescope: ESO 3.6-metre te 2] m—— - S

Focus:

J Espectro

El ‘tira y afloja’ entre la estrella y el
.~ planeta puede medirse en el espectro.
HARPS detecta oscilaciones de 1m/s.
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In response to the COVID-19 outbreak, ESO has taken a number of measures to ensure the safety of staff and visitors, including gradually suspending
science observations and cancelling public visits and activities. For more information, please check the ‘COVID-19 coronavirus meas ESO’
announcement.

En respuesta al brote de COVID-19, ESO ha tomado una serie de medidas para garantizar la seguridad del personal y sus visitantes, incluida la
suspension gradual de las observaciones cientificas y la cancelacmn de visitas y actividades publicas. Para obtener mas informacion, por favor consulte
el anuncio “Medic adoptad or ESO
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@ No seguro | eso.org/public/teles-instr/
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Instrumentos del VLT 4LGSF
Nombres de las Unidades de Telescopio del VLT AMBER
Telescopios Auxiliares CRIRES

Absorption Lines l]}:m our Sun : ESPRESSO
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Paranal Observatory > Very Large Telescope > Instrumentos del VLT >

9 Echelle SPectrograph for Rocky Exoplanet and Stable Spectroscopic
European Observations

Southem

Absarption Lines from a supercluster of paluxies, BASIT

v=0.07¢ o =1 billion Hight years
i §

Vacuum vessel pusmping hine

Detector Unit pumping Line
Tarbo molecular pamp

Detector Unit Valve

PRESSO

Vacuum vessel authoritative technical specifications as offered for
Valve inomical observations are available from the

ce Operations page.

Los tirones gravitacionales provocan un pequeno Ly ,
efecto Doppler en las lineas del espectro de la estrella. et
ESPRESSO detecta oscilaciones de 10 cm/s. ‘ A .




SUGERENCIAS WEBGRAFICAS:

URL:

- eso.org/public/chile/
- exoplanet.eu/catalog/
- phl.upr.edu/hec

- palereddot.org

- heasarc.gsfc.nasa.gov/docs/tess/gallery.html




DESAFIO 1: Caso de estudio:

Como obtener datos de una Planeta K2-18b
Stper Tierra ... URL: exoplanet.eu/catalog/
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Showing 4301 planets / 3176 planetary systems / 703 multiple planet systems

Show[ 100 v |entries Planet Search| K2-18 b Show / hid

. hg. dist. Discovery Update
(deg) (arcsec)

— 0.061205 0 2020-07-2¢
89.95 — 2014 2020-07-2¢
13.78164 0.05 = : 2020-07-2¢
23.08933 — 0.024 — 2014 2020-07-2¢
0.068 0.22 2020-07-2.
ik 0.04 0.11 9. 2016 2020-07-2¢
0.103 15.189034 0.078 0.11 0.54 2016 2020-07-2-
0.0901 7.76 0.0 0.11 2016 2020-07-2¢
0.1151 24.159 106 0.11 .6 2016 2020-07-2-
0.135 44.55646 .2086 0.045 9.79 2015 2020-07-2¢
74 b 1.248 43 0.88 : 2020-07-2-
C 0.01517 0.16719 6 . 0 0.15 87.553 018 2020-07-2:
WASP-12 b 1.47 1.9 1.0914203 3 0 3.3 0.000054 2020-07-2:
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Planet K2-18 b

Name

Planet Status
Discovered in
Mass
Mass*sin(i)
Semi-Major Axis
Orbital Period
Eccentricity
®

Tpel'\

Radius
Inclination

Update

Detection Method

RA2000 11:30:14.5

DECZDDO +07:35:18

Alternate Names EPIC 201912552

2 planets
More data

« Simbad

Principal

K2-18b

Confirmed

2015

0.02715 (+ 0.00425) M,

0.1591 (+ 0.0004) AU
32.944 (+ 0.002) day

0.2 (+ 0.08)

0.24186 (+ 0.0058) Ry

89.5785 ( _g.0085 **%°7%)

2020-05-09

Primary Transit
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Star

Nombre

Distance

K2-18

34.0 (£ 4.0) pc

Spectral type

@) Portal

other query Identifier
modes : query

Simbad VizieR Aladin

Coordinate Criteria Reference Basic
query

X-Match  Other Help
K2-18

Script TAP
query submission

Qutput Help

query query options

Query : K2-18

|| submit id |

Available data : Basic data « Identifiers » Plot & images « Bibliography e Measurements e External archives » Notes ¢ Annotations

Basic data :

K2-18 -- High proper-motion Star

QOther object types:

ICRS coord. (ep=72000) :

FK4 coord. (ep=B1950 eg=1950) :
Gal coord. (ep=72000) :

Proper motions mas/yr:

Radial velocity / Redshift / cz :

Parallaxes (mas):
Fluxes (10) :

* (Ref,UCAC4, ...}, PM* (Ref,PM), V* (Ref), IR (2MASS)
11 30 14.5176249117 +087 35 18.257210626 (Optical) [ ©.8495 0.9331 90 ] A 2018yCat.1345....0G
11 27 39.8104248440 +87 51 57.921975471 [ ©.0495 ©.8331 90 ]
254.6323634992315 +62.5757489346614 [ ©.0495 ©.0331 99 ]
-80.377 -133.142 [0.883 8.063 98] A 2018yCat.1345....06G
V(km/s) ©.328 [~] / /
(Opt) D 2018A8A...612A..49R
26.2686 [0.8546] A 2018yCat.1345....66G

15.e1 [e.e6] D 2012yCat.1322....0Z
13.5¢ [@.e5] D 2012yCat.1322....8Z
13.24 [0.07] E 2012yCat.1322....0Z
12.4154 [©.0805] C 2018yCat.1345....0G
9.763 [@.028] C 20@3yCat.2246....8C
9.135 [©.026] € 2003yCat.2246....8C
8.899 [@.019] C 2003yCat.2246....8C
14.22 [@.85] D 2012yCat.1322....0Z
12.86 [0.04] D 2012yCat.1322....0Z
11.66 [@.08] D 2012yCat.1322....0Z

3T OARTUO D<@

C.D.S. - SIMBAD4 rel 1.7 - 2020.07.31CEST23:25:41

SIMBAD query around | with radius 2 | arcmin

Interactive AladinLite view

[®) [C] [@]
) W ass@®pss U sDss v
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Sistema planetario K2

Otro integrante del
sistema: K2-18c
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Planet K2-18 ¢

Name K2-18 ¢ .

Planet Status Confirmed

Disc C 2017 NO K2-18
34.0 (+ 4.0) pc

0.01768 (+ 0.00264) M, pectral type

0.067 (+ 0.0002) AU C’.pparent magnitude 13,5

Orbital Period 8.962 (+ 0.008) day 0.413 (+ 0.043)
413 (£ 0.

Inténtalo con estos otros planetas:
. Trappist 1-e
K186f
GJ357d

Radius Rsun

Inclination Metallicity [Fe/H] 0.09 (+ 0.09)

Update 2020-05-09 Detected Disc

Detection Meth i i Magnetic Field




DESAFIO 2: Proxima Cen b, perteneciente
al sistema Alfa Cen

¢ Cual es el exoplaneta
mas cercano a hosotros?

Alfa Cen se encuentra a 4,3
anos-luz y se compone de dos
estrellas similares al Sol y una
enana roja.

© Y. Beletsky (LCO), ESO, Pale Red Dot



Potentially Habitable Exoplanets SPHIL

Ranked by Distance from Earth (light years)
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Planetary Habitability Lz
University of Puerto Rico at AregiBb

MAPPING THE HABITABLE UNIVERSE [421y] 17 ly] [121y] 21y [121y] [121ly]
) Proxima Cen b tau Cete 6J 1061 ¢ 6J10614d 6J273b Teegarden’s Star b
Content
Home & & .
Projects 9 & A ¢ % 3;
daDItable £Xoptanets Latalog .'c e - s &
Press Releases . ; <
[121y] [141y] [171y] [2Zly] [221y] [221y]
NEWS RESULTS METHODS PRIMER RESOURCES Teegarden's Starc ~ Wolf 1061 ¢ 6J3323b 6J667Cc 6J667Ce 6J667Cf
Last Update: J
e Tools ¢ - ”‘:“ .g."

The catalog will be updated soon with new planets from Rodriguez et al. (2020) and Feng ¢ £

CONFIRMED PLANET OVERVIEW PAGE = (561 Iy)

Kepler-186 f

FinderChart

Object and Aliases

| gflefault Alins | Aliases
|| 03] Cenb 2| b GJ 551 b b b LHS 49b 0 Centauwri b ¥ C 9010-04943-1b V0§45 Cen b WDS J1.

NASA Exoplanet Archive Links

I e
b Ne T 1

rom Earth is between brackets. CREDIT: PHL @ UPR Arecibo (phl.upr.edu) Sep 4, 2019

ve a rocky composition and maintain surface liquid water (i.e. 0.5 < Planet
5 Earth masses). They are represented artistically in the top image.

Planet Parameters . = .
Planet | mang [ gas T Ragus | Density | EouilbrumTemperatre | insolationFluxvawe | Referemes | Mass Radius Flux Teq Period Distance
[ @ [ w1 M R S days |
I 1 1 . ) 1] 11 9 o) (Re) ©e) ) (oays) ds
) i [ oall el e el e Ay [ 0] An : = 1.21 267 4.9 12

Planet Transit Properties 1.29 1.1 261 24.2 217
[ of o[ W[ 0 onw 00O w0000 o 0000000 owmwf 00000000000 nul 9 - 1.23 265 5.4 17

0.77 1.21 267 4.0 41
General Information

Controversial Flag $ystem Information Kepler Flag Exoplanet En pedi k Exoplanets Data Explorer Link > 1.35 6.7 12
Number of Stars | Mumber of Planets
exo bi

Eedsfscudolal2e| o 3] " al o : 0.70 : 6.1 41

Notes 2. 0.85 39.0 22
Pianes
: 0.69 11.2 4.2

No Data Available

Right Asoension 2955 [Declinaion |
ongitude (de Latitude {deg)

26916721 [Distance (oo ; <00 et . 7

: Veamos dos imagenes y
Bowamag ] w s ]|

dOS representauones
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Alpha Centauri B

The Triple Stellar System Alpha Centauri

(ESO 1-m Schmidt Telescope) .
ESO PR Photo 07a/03 (15 March 2003 ) ©European Southern Observat

Alpha Centauri A
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Una vista desde la superficie del planeta Proxima b, con su
estrella Proximay, alla lejos, Alfa y Beta Cen ...




SINTESIS DE APRENDIZAIJE:

- Los exoplanetas pertenece a otros sistemas planetarios.

- Por su tamano y distancia a la que se encuentran no es posible
observarlos, sélo se detectan.

- Se hace empleando sofisticadas técnicas que necesitan de una
instrumentacion de avanzada tecnologia.

- Las principales técnicas de deteccion son transito primario y
velocidad radial.

- En la técnica de transito se trabaja con la curva de luz de la estrella
anfitriona; en la de velocidad radial se analiza el espectro de la luz
de dicha estrella.

- Datos aportados por ambas técnicas permiten saber una serie de
parametros del planeta: masa, tamafo, composicion, temperatura,
distancia a la estrella, érbita y otros datos.
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Si se llegan a detectar muchos planetas tipo
Tierra habitables, podria significar que el
Universo se encuentra lleno de vida. Si no se
encuentra nada, esto puede significar que
estamos solos en la Galaxia.

Recientes estimaciones indican que el
20% de las estrellas de la Via Lactea
albergaria planetas habitables ...

Conforme a los ultimos estudios, en
nuestra Galaxia hay 300 mil millones de
estrellas y el 50% contaria con planetas o)

sea unos 150 mil millones de estrell

O sea, en 60 mll

millones de estrel,_la,,,s_,,_,,::

P & >
LAy
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