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5COmo sabemos que existen sistemas
planetarios en otras estrellas?

5CoOmo son los sistemas planetarios en ofras
estrellas y como se comparan con el Sistema
Solare

sPodemos ver sistemas planetarios en
formacion?

5 Queé sabemos sobre los exoplanetase
sPodemos ver planetas en ofras estrellase
sSabemos de lunas en exoplanetase



sCoOmo sabemos que existen sistemas planetarios
en otras estrellas?

Mds de 30 anos afrds, astfronomos observaban que ciertas
estrellas parecian emitirmas luz en el infrarrojo que ofras.

Esperaban que existiera grandes cantidades de polvo que
calentado por la estrellaemitiaese exceso de luz

Era dificil poder obtenerimdagenes de otros
sistemas planetarios. A principios de los
anos 80s se tenian imdagenesde muy pocos
sistemas. De todos modos con el tiempo
crecianlas observacionescomolade la
derecha.
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SE DETECTAN MAS DISCOS EN ESTRELLAS JC')V!ENES (EDAD
< A 5 MILLONES DE ANOS) LOS DISCOS DE MAS DE 10
MILLONES DE ANOS TIENEN 1% DE LA MASA.
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Los sistemas planetarios jovenes que vemos
directamente tienen tamanos similares, de ~100

UA.

Table 1: Estimated blackbody disk radius rp, versus observed radius r for a list of debris disks.

Star Spectral Type L(Ls) T (K) 7 AU  Obs. r (AU)
Fomalhaut A3 16.6 ¢ ~ 140
HR 4796 A0 21 j 3C ~ 70
HD 181327 F6 3.3 ¢ 2 ~ 90
ql Eri F8 1.6 ) ; T
HD 15115 F2 3.1
HD 207129 G2 1.3

HD 15115
Wiener




El polvo liberado por cometas y asteroides en el sistemasolar esta
ppalmente cerca del plano comun de los planetas. Ese polvoreflejala luz Neptune
solar produciendo |a Luz Zoohocol y tam blen em|’re qu mfrorrOJo ya que estd

S|endo colen’rodo por eI Sol

e --'C'iviIiZoé:ione"sI_ejdhos’que'mi‘rdsen al Sol
- podrian detecta un exceso de |uz
e ;’em:l’rldo por el polvo tibio y sabrian que

un S|s’remo plone’rorlo :

3 _ 0.0 1.0 2.0 3.0
Geometric optical depth (x 107)

Solar System dust models at 60 microns.
Kuchner & Stark 2010.

Zodiacal light over Paranal, Chile. ESO/Beletsky



PODEMOS VER IMAGENES DE OTROS SISTEMAS

PLANETARIOS!

Elias 2-27
B. Saxton 2016,
ALMA(ESO/NAOJ/NRAQ)

Disco protoplanetario
(<~10 Manos)

=]

Fomalhaut HST/ Kalas et al. 2

Disco escomliros
(>~10M anos-1G anos)

Fomalhaut b Planet
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PODEMOS VER IMAGENES DE OTROS SISTEMAS
PLANETARIOS!

.. Un cinturon de asteroides!

b e Fomalhaut b Planet
B. Saxton 2016, 3%

ALMA(ESO/NAOJ/NRAO) Fomalhaut HST/ Kalas et al. 2006

Disco protoplanetario Disco escombros
(<~10 Manos) (>~10M anos-1G anos)
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5>Cinturones de asteroides en otras estrellase
Discos ricos en polvo con muy poco gas

Fomalhaut diskin sco’r’reredh@h‘r/;;, |

(]
0.0 1.0 2.0 " 3.0
Geometric optical depth (x 107™)

Solar System dust models at 60 microns.
Kuchner & Stark 2010.

ht over Paranal, Chile. ESO/B
PR R R T Rl

Artistic rendition of a debiris disks. J. Olofsson.



OBTENER IMAGENES DE EXOPLANETAS Y CINTURONES DE
ASTEROIDES Y COMETAS EN OTRAS ESTRELLAS ES MUY
DIFICIL

El desafio: detectar planetas y

discos entorno a esirellas -
cercanas. Planetas y cinturones

muy ténues comparados con sus

estrellas. Mdas sobre esto pronfto.




3346 Sistemas Planetarios y 4514 planetas
confirmados. Hay 7721 candidatos para confirmar.

NA El);noe?sl_é\e?oEn-Ic-j (E)):rpé-oola?ggg: \@ : What is an Exoplanet? The Search For Life Discovery Explore More For Scientists Q
% S ,
Wn
I8
Discovery
CONFIRMED DISCOVERIES CANDIDATES PLANETARY SYSTEMS

b. Last Update:September 9, 2021 4751 4 7,721 3 ,346



CATALOGOS
DE LIBRE
ACCESO EN
LA WEB:

EIlIlED ™ il EHm-

L
Exonlanet en Principal ~ Todos los catdlogos  Diagramas  Bibliografia

(0|

The Extrasolar
Planets Encyclopaedia

Todos lo
talogos
export — arbitrary
data manipulal h the
Extrasolar Planets
Encyclopaedia

deteccion y manuales

Blisquedas
All of our database is accessible in +
python via our APL. We have added to use the API
to query our database and collect/handle the data you want

Planets in binar

Today is a celebration day as we are actua d |

NASA EXOPLANET ARCHIVE

A SERVICE OF NASA EXOPLANET SCIENCE INSTITUTE

Home About Us Data Tools Support Login
4,292 79 2,330
Confirmed Planets = TESS Confirmed Planets = TESS Project Candidates =
10/08/2020 10/08/2020 10/12/2020
Explore the Archive
Neptune LTT 9779 b
September 24, 2020 « New Data
Search

© Advanced Search =

Transit Surveys 107,628,888 Light Curves

Launched in April 2018, TESS is
surveying the sky for two years to

find transiting exoplanets around the
brightest stars near Earth.

EER confirmed Planets >

EER exorop-ress N
EER Project candidates

TESS Kepler K2 KELT

- | EEB community Candidates =

UKIRT 2 3 /4

News + 1

Tools & Services Work with Data

Bisquedas

Seven New Planets Added, Including Ultra-hot

We've got seven new planets this week, among them an ultra-hot, ultra-
short-period Neptune discovered by NASA's TESS. (Click for details)

NASA
Reuniones  Otros Sities VO >

Diagramas

Analyze the Extra r Planets
Encyclopaedia data online. Simple
plotting tool right in the bro

Otros enlaces de
interés

of planets

EXOPLANET EXPLORATION
Planets Beyond Our Solar System

ENCIA

View more Planetand
Candidate statistics

Plots=» 1 2 3 4

EXOPLANET EXPLORATION

Beyond Our Solar System

Exoplanets

This continuously updated exoplanetary e
detailed data on all known exoplane

Exoplanet Catalog

3,185

4‘292 5,587 EXPLORE DATA

visualizations with
3D model of each

pedia combiny
Click on a planet's name to

planet and system along with vital statistics.

The Open Exoplanet Catalogue is a

Jpen Exoplanet Catalogue

an open source database of all discovered extrasolar planets

logue of all overed extr; lar plant Itis a new kind of astronomical database. It is decentralized and completely open. We

welcome contributions and corrections from both professional astronomers and the general public.

Statistics

Number of confirmed
exoplanets

Total number of
planets (including
Solar System
objects and
unconfirmed
exoplanets)

Number of planetary
systems

Number of binary
systems

Number of commits
Last update

List of contributors

3261

159

19312

Thu Oct 8 22:59:31 2020

Andrew Tribick, Christian Sturm, Hanno Rein, Ryan Varley, Jaroslav Merc, Marc-Antoine Martinod, Knutover, Tobias Mueller, Landrok, Allen B. Davis,
Sol-D, Daveshoszowski, Marc-Antoine, Kenneth J Cott, Christian Sturm, Ewan Douglas, Cadenarmstrong, Kevin Knittel, James Gregory, Miguel De Val-
Borro, Darryl Hemsley, Paul A. Wilson, Florian Cabot, Everett Schlawin, Allen Davis, Paul Zwerger, Rajeev-Jeyaraj, Senger Hanno, Paul Anthony
Wilson, Callum Rodwell, Diamondraph, Planetaryscience, Dave, Orome, Claudionor Buzzo Raymundo, Dobb13, Allen Davis




Planet Types

4514

1531
1429
1383
166

This chart tracks the current number of known planet discoveries beyond our

Neptune-like
Gas Giant
Super Earth
Terrestrial
Unknown

New Discovery

PLANET NAME

KMT-2018-BLG-1025L b

solar system, sorted by type. Confirmed exoplanets have been validated by

multiple ob

Neptune-like

DETECTION METHOD

Microlensing

= Un planeta por cada estrellaen la galaxial

Exoplanet Census

By Method

For planets with both measured or estimated orbital period and mass

o Transit (3380)
Imaging (12)
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hitps://exoplanefs.nasa.gov/eyes-on-exoplanets/#/

N(Q\SA EYES ON EXOPLANETS
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MASAS DE PLANETAS HASTA 13x MASA DE JUPITER

Planets & Brown Stars
Exoplanets Dwarfs (Fueled by Nuclear Fusion)

»

'_f ;f. ,'.
e, A
-
. e
- " - v
)
-
* 3 .

Up to ~13x ~13x to 80x Over ~80x
Jupiter’s mass Jupiter’s mass Jupiter’s mass



PLANETA: NUNCA LLEGA A QUEMAR DEUTERIO

Subida de luminosidad debido
a gquema de deuterio

]
J
~
-
Tt
=4
o

MJUp: OOO] MSun i log t (yr)

Nelson et al., 1986, AJ, 311, 226




ENANAS MARRONES CON TAMANOS COMO JUPITER

P & 9

Gliese 229B  WISE1828 Jupiter

950 K 300-500 K

G2 star red dwarf young old ultra-cool planet
star brown dwarf brown dwarf brown dwarf



DISTRIBUCION DE EXOPLANETAS DETECTADOS Y NUMERO DE
DESCUBRIMIENTOS POR TECNICA

Mass — Penod Distribution Cumulative Detections Per

Radial Velocity
Transits
Microlensing
Imaging
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—xoplanet Populations
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CONTEO AL 07-04-2021

Confirmea Planets Discovered by Kepier ——Tmes
Confirmea Planets Discoveredbykz s
Confirmea Planets DiscovereabyTess |2

TESS Project Candidates Integrated into Archive (2021-04-03 13:00:01) 2 2601

Current date TESS Project Candidates at ExoFOP 2614
TESS Project Candidates Yet To Be Confirmed 3 e

! Confirmed Planets Discovered by TESS refers to the number planets that have been published in the refereed astronomical
literature.

2 TEss Project Candidates refers to the total number of transit-like events that appear to be astrophysical in origin, including false
positives as identified by the TESS Project.

3 TESS Project Candidates Yet To Be Confirmed refers to the number of TESS Project Candidates that have not yet been
dispositioned as a Confirmed Planet or False Positive.




Confirmed Exoplanet Statistics

1
5
2
Eclipse timing variations
7
Pulsation timing variations :
Orbital brightness modulations

Disk Kinematics

Transiting Exoplanets

All Exoplanets

Exoplanet Mass and Radius

Confirmed Planets with mass
Confirmed Planets with m sin i
Confirmed Planets with radius

Kepler Mission Counts

Confirmed Planets Discovered by Kepler 2

Candidates and Confirmed in Habitable Zone 1. 3
(180 K < Equilibrium (T) < 310 K) or
(0.23 < Insolation (Earth flux) < 2.2)

Kepler Project Candidates - 4717
Kepler Project Candidates Yet To Be Confirmed
Total Candidates and Confirmed Planets 4 4780

! This is the number of planets in the Kepler Field where
the stellar host was observed by the Kepler Spacecraft. Mot
all of these planets were detected or discovered by Kepler.

2 This is the number of planets that were discovered
utilizing Kepler observations.

3 Kepler Project Candidates are all KOIs marked by the
Kepler Project as a CANDIDATE in the KOl Cumulative
table. This includes planets that have been confirmed or
validated.

4 Total Candidates and Confirmed Planets is the union of
the Confirmed Planets and KOI Cumulative data sets. Note
that some confirmed planets were never designated as
candidates.




Exoplanets:
Cumulative Detections by Discovery Year

1989-2018



TRANSITOS(TR)
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Time

Planeta(s) tfransita disminuyendo el brillo de |la estrella. Notar que el planeta no es
visible, solo se mide el cambio del brillo de |a estrella.

Instrumentos notables: KEPLER, TESS, KELT, SuperWASP



TRANSITOS(TR)

A Jupiter transit across the Sun 1s ~1%:

Se puede demostrar que
la probabilidad de
observarun fransito es

proporcional a: d/2a

Dada la bagja
probabilidad se
. | obsevan muchas
AR e e ~0.99F, estrellas

simultfaneamente

time

Curvature?



ESPECTROSCOPIA DE TRANSITOS (TRSP)

Transiting Planets as a Tool for Studying
Exoplanet Atmospheres

Secondary Eclipse

See thermal radiation and
reflected light from planet
disappear and

- reappear
L) "

Transit w Orbital Phase Variations
See cyclical variations in

brightness of planet




The Wild Tempera

Swings of anw

Y.



Relative flux

Relative flux

Primer mapa del coniraste dia-noche del planeta HD

189/33b Knutson et al., 2007
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Mapas de 189733b Knutson et al., 2007, de Wit et al. 2012

-]

-30° 07 +30° +60° +90°

A&A 548, A128 (2012)

I

Sun-Facing Longitude

) ) — Uniformly bright disk
(Grid Spacing: 30°) Uniformly bright ellipse
—— Non-uniformly bright disk
Global Temperature Map for Exoplanet HD 189733b  Spitzer Space Telescope * IRAC Deviation
NASA / JPL-Caltech / H. Knutson (Harvard-Smithsonian CfA) ssc2007-09a




VELOCIDAD RADIAL (RV)

Planct (unseen) e

Stary

[ |
Blueshifred y

light from izl
star ' Redshifted
\ :
\ Ilgh(
o -~ 0
=~ from star

ok LA LLLLL L L
T ————

La estrellay planeta(s) orbitan entorno al
centro de masa (CM) del sistema.

La componenteradial de lavelocidad
de la esirella (respecto al observador)
genera un desplazamiento de las lineas
espectrales de |la estrella por efecto
Doppler.

Midiendo el desplazamiento de las lineas
especirales se puede conocerla
velocidad radial de la estrellay con
suficiente tiempo medirel periodo de
rotacion entorno al CM.

El CM va a tener un movimiento gue debe sustraerse

pard la correcta medicion del efecto Doppler.




a1 Pegasi

EM3 -5.33 nu's

Velocity {(m/s)

V,=\GM./r

M,=MJV./V,

(i = inclination of orbital Mp smi=M.K/ Vp
plane to line of sight)




95.2% DE PLANETAS DETECTADOS POR TR+RV

¥ I H ' N ' oY rrT] H ! [N I I
‘I_l_L exoplanets.org | 10/16/2020
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MASA DE PLANETAS SEGUN TR Y RV

exoplanets.org | 10/16/2020
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OBSERVACIONES CON KEPLER INDICAN UNA
DISTRIBUCION INTERESANTE DE PLANETAS CHICOS.

small Planets Come in Two Sizes
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s Kepler-22b
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Size Relative to Earth (Radius)



SE LOGRARA DETECTAR EXO-LUNAS PRONTO<¢

Exo-lunas antes de ~2022¢
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WESTERN NEWS e

All News Campus & Community Research Student Life Academics Opinions Archives

. RELATED
Western Space team theorizes rare exomoon _

New international partnership

dlSCOVGI‘y launches Westem into space

JUNE 23, 2020 BY JEFFREY RENAUD o @ @ O B R (e

create life on Earth and
beyond?

SE LOGRARA DETECTAR EXO-LUNAS PRO

1]

[ L 1 1 ] —._'Iﬁ

Exomoon candidates 1 of 2 Y - Feds fund innovative Westemn
Watch later ~ Share research

Early Mars was covered in ice
sheets, not flowing rivers

Expanding young minds at
heart of supported projects

b
4

POPULAR TODAY

Statement issued on
Corgcnavirus case in London

{ SHMEMSED ¢ 55 ¢ IERENIES ¢5 SENS ©

Western mourns death of law
student, military vet

/
/7

Western astronomers may have spotted six new moons orbiting planets in solar systems far from
\Jursmg student sees career

path more clearly

our own — an otherworldly discovery so rare it must wait on future technologies to confirm. Until

then, however, the mere possibility of the find sparks excitement over our biggest questions about
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HOT-JUPITERS: REPRESENTACION ARTISTICA. ES REALISTA?S

N ~ (2Qa / u)*?

I 4y i

£

Nijp = 2 Rl Nhbsososb = 2
Q ~2e“*rad/s Q ~7eSrad/s Q ~2e5rad/s
a=71e3 km 2=6.4e3 km a=94e3 km

u= 40 m/s u= 20 m/s u= 1-2 km/s



HOT-JUPITERS: REPRESENTACION ARTISTICA. ES REALISTA?S

N~ (2Qa / u)Y?
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Northeasterly Trades \ 0
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Njup = 26 NTierrcu =6
Q ~2e* rad/s Q ~7e5rad/s
a=71e3 km a=6.4e3 km

u= 40 m/s u= 20 m/s



PR
IMER EXOPLANETA, BAILES

A planet orbiting the neutron
star PSR1829—— 10

M. Bailes,

University of Manches
Jodrell gank, M
S e
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PRIMER EXOPLANETA, BAILES, LYNE & SCHEMAR, 1991.
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No planet orbiting |

'PSR1829-10

SIR — In an earlier paper', we reported
a cyclic variation in the arrival times of
the pulses from the neutron star
PSR1829-10 with a period close to 6
months, and presented this as evidence
for a 10-Earth-mass planet. As we noted
in that paper, we were concerned that
the 6-month periodicity might be an
artefact concerned with the Earth’s orbit
around the Sun, but were encouraged by
the fact that no such periodicity
appeared In observational data for
the 300 other pulsars currently under

rvation. We havg nevertheless ge-
- alcaa :
fi t I y

observed radiation without the presence
of a planet.

The standard analysis (p. 105 of ref. 2)
involves correcting the observed arrival
times to the barycentre of the Solar
System using a precise ephemernis for the
position of the Earth. An analytical
model for the pulsar rotation and posi-
tion is then adjusted to minimize a set of
residuals, the differences between the
observed barycentric arrival times and
model times. Because this is a differen-
tial process, the approximation is made
that the orbit of the Earth is circular.
Provided that the difference between the
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one asap implying that the pulse arrival times
of PSR1257+12 are indeed affected by two independent peri-
A p|alleta|'y S‘ystem arou“d the odicities. Further detailed analysis has shown that the
1 eriodicities are independent of radio frequency and that other —_ 1.85|—
ml“lsecond pll|sal‘ PSR1257 + 12 millisecond pulsars rg:tinely observed at Arecibo with the same % B
data acquisition equipment show no such effect in their timing -
A. wdﬂcnﬂ* & D. A- Fl"aiﬁ' [‘:sidua‘s_ E / -—
* Nati ; Mill'\second pulsars are extremely stable rotators. Systematic ) r | '
A‘r\leztaﬂan‘nfeiﬂ?;w ﬁi?{?ﬁmﬁ Garter. ArSEDS Ouservaior timing observations of objects like the 1.5-ms pulsar 1937 +21 o - ' {' i
+ National Radio Astronomy Opservatory, Socorro, New Mexico 87801, {ref. 6) have not revealed any {iming NOIse, quasiperiodic TO o~ 1.84 — 5 f -
USA variations of ‘glitches’ at the level often found in the populaﬁon w - /[\ | |
of younget pulsars and believed 10 be related 1o peutron star | B 1
MILLISECOND radio pulsars, which are old (~10°yr) rapidly ceismoalogy . The frequency independence of the amplitude of - i | t'r ]
rotating neutron stars believed to be spun up by accretion of matter 2 E\ f
from their stellar companions, are usually found in binary systems . - E 1 | \ 1 f
with other degenerate stars'. Using the 5.m Arecibo radiotele- : T ' ﬂ"—r\ 0o 93 |- Vo | | ! _
scope to make precise timing measurements of pulses from the gl & ' \,_/ ' -
recently discovered 6.2-ms pulsar R1257+12 (ref. 2), we demon- 06 \ 4 17 | *
strate that, rather thav peing associated with a stellar object, the A { =
by two or more planet-sized bodies. The planets ({ i a
and 3.4 M, where P
11 L
N T TN O U T TRUR T N O TN TN NN N RO
N R R | L 4

sity ()
?\-

¢ masses of at least &
i ctive distances from the
19906 1990.8 ;
. 1991 1991.2 1991.4 1991 6
' 1991.8

detection of 2 planeta

npentron Star, together i
SR1829- 10 (ref. 3) raises the tantalizing

panion t0 the pulsar P
ioiple fraction of peutron stars observ-

M, is the mass o
pulsar are 0.47 AU and 0.36 AU, and they m
orbits with periods of 98.2 and 666 days. Observations indicate 5
that at least one more planet may pe present in this system- he b \
d a nearby (~ 500 pc) old Z oz ’
/ FIG =poch iy
. 3 Period variati
ariation
s of PSR1257 +12. Each period
measurement i
IS

based on observati
: rvations made
line denotes on at lea
change : st two consecuti
ges in period predicted by a twﬂc:'::me 1? aysm_ e SOl
i model of the

possibility that 2 non-negligible
able as radio pulsars may be orbited by planet-like hodies.
The 6.2-m$ pulsar PSR1257+ 12 (Fig. 1) was discovered dur- __l_a.-:-_.-_-_/‘? 3 y
ing the search at high galactic latitudes for millisecond pulsars 0 ! .
conducted in February 1990 with the SQS-m Arecibo radiotele- Pulse phase {ms) 1267 +12 system
scope at @ frequency © 430 MHz (ref. 2). The characteristics of FiG. 1. The average pulse profile of peR1257 +12 2430 MHz. The effective )
bed else- yime resolution 18 ~12 ps.
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A Jupiter-mass com
Michel Mayor & Didier Queloz

Geneva QObservatory, 51 Chemin des Maillettes, CH-1290 Sauverny. gwitzertand

The presence ofa Jupiter-mass companion to the star 51 Pegasi is inferred from observations
of periodic variations in the star's radial velocity. The companion lies only about eight million
kilometres from the star, Il inside the orbit of Mercury in our Solar System-
This object might be 3 gas-giant p migrated o this location through orbital
evolution, of from the radiative stripping of

For more than ten years. geveral groups have been examining the mass of the companion. Alternative explanalions to the

the radial yelocities s of stars, in an attempt 10 identify observed radial velocity variation (pulsation OF spot rotation)
orbital motions induced by the presence of heavy planetary are unlikely.

ions' °. The precision of speutr:)graphs optimized for The very small distance petween the companion and 31 Peg

i nd currently in use is limited to about {s certainly not predicted by current models of giant planet

. i the Sun due to Jupiter i8 formation", As the temperature of the compamion is above

13ms 1 all current searches are limited to the detection of 1,300 K, this object scems to s to the Jeans

objects with at least the mass of Jupiter (M)). 50 far, all precise thermal evaporation limit. Moreover, non-thermal evaporation
Doppler surveys have failed to detect any jovian planets Of cffects are known to be dominant’ over thermal ones. This jov-
brown dwarfs. jan-mass companion may therefore be the result of the stripping
Since April 1994 we have monitored the radial velocity of 142 of a very-low-mass prown dwarf.
Gand K dwarf stars with a precision of 13ms I The stars in The short-period orbital motion of 51 Peg also displays a long-

jected for their apparent constant radial velocity period per\urhation, which may be the signature of a second

n) from a larger sample of stars monitored for low-mass companion orbiting at larger distance.
rements, @ small number . . .

of stars show significant velocity variations. Although most can- Discovery of Jupiter-mass compa“m“‘.s)
didates require additional measurements, we report here the dis- 2 ith the new fibre-fed echelle spec-
covery of a companion with a minimum mass of 0.5 My orbiting : ELO ovence Observatory,
at 0.05 AU around the solar-type stat 51 Peg. Constraints origin- 10 This instrument 5 asurements of radial
ating from the observed rotational velocity of 51 Peg and from yelocity with an accuracy of @ ars up to 9 mag
its low chromospheric emission give an upper limit of 2 My for in an exposure time of <30 mi computed
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FIG. 4 Orbital i
motion of 51
of the y-velocit Peg corrected
. The solid li ed from the |
f y solid lin e long-te Lo
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Optica Adaptativa reconstruye Neptuno near-IR con Keck

el frente de onda plano en
ttempo “real .

Permite alcanzar limite
teorico de difraccion del
sistema optico.

AO OFF

Implementaciones en HUbblYEI}“SA |
s O <\z\ﬂ§§z
Astronomia en near-IR . ™\ /

Aplicaciones en medicina,

defensa e industria. Neptuno visible con Hubble




PODEMOS VER EXOPLANETAS Y CINTURONES DE
ASTEROIDES Y COMETAS EN OTRAS ESTRELLAS!

Ks — cADI 3
GPl/H-band 51 Exidani b 4 ;f

4.8mag\ l . d
A . e
"B |

16.9m38 —> « N
c_0.5"] |}
Macintosh et al., 2015 ‘

Marois et al., 2006 Perrot et al., 2016



HD 141569A HST / NICMOS HD 141569A HST / NICMOS
+ GPI Polarimetry

HST/NICMOS broadband optical
Konishi et al 2016.

Inset: Stokes Qr Image.
HST /NICMOS broadband optical Gemini/GPI H-band (1.6 microns).

Konishi et al 2016. Bruzzone et al 2019 (submitted)



5HABIAS VISTO EXOPLANETAS ORBITAR SUS ESTRELLAS?

Beta Pictoris . L
2014-12-18 10 au b GPI
51 Eri b. Team HR 8799

GPI Team GPI Team



5sHABIAS VISTO UNA LUNA EN FORMACION®?

.. 4

PDS 70c¢ y su disco circumplanetario formando
posiblemente una luna. ALMA



Recursos

hitps.//exoplanetarchive.ipac.caltech.edu/index.himl
hitp://exoplanets.org

hitp://exoplanet.eu

hitp://exoplanets.nasa.gov.

TESS: https://heasarc.gsfc.nasa.gov/docs/iess/
KELT: https://keltsurvey.org/about
KEPLER https://www.nasa.gov /mission pages/kepler/main/index.html

Gemini Planet Imager: hitp://planetimager.org
SPHERE en VLT: https://www.eso.org/sci/facilities/paranal/instruments/sphere.himl

NASA Eyes on Exoplanets: hitps://eyes.nasa.gov/eyes-on-exoplanets.html
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https://www.nasa.gov/mission_pages/kepler/main/index.html
http://planetimager.org/
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