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Planeta en la

ii ZONA HABITABLE !!

Asi es que tenemos lo siguiente:

The Solar System's
Habitable Zone Biomarcadores, en especial

i AG TADO LIQUIDO!!
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Pero tamb1en hay que estar aIertas a otra§ senaiés
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elementos c&no eI srllao e o

AR

B R A : : . 3 7 - - 3 S
5 i e .»"- . 328 . . @ € ’ T PR S O v
. - PUEE SRS . '_ _:..‘ '.' Sy gt -, o = o5 % ) . VGRS ¢ P A e L3 2 ~ . i .
P EA 63 %e e £ o e ST IR, S AL ’ % T et R L IR 7 EN R BN DAY ) 3






—

MAPPING THE HABITABLE UNIVERSE

Potentially Habitable Exoplanets

Ranked by Distance from Earth (light years)
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Luz estelar

|
lineas de absorcion

Starlight filters through the planet's
sodium-richatmosphere.

absorption line spectrum




Sodio

500 700 nm

Carbono

Oxigeno

Hidrégeno



Modelled Spectrum

‘WATER VAPOR ON THE HABITABLE-ZONE EXOPLANET K2-18
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NASA

HUBBLESITE

Q SEARCH

HUBBLE'S JOURNEY AND THE TECHNOLOGY THAT MAKES IT POSSIBLE

Launched in 1990, Hubble has been visited by astronauts four times in order to make repairs and add new instruments. Each instrument that flies o

Hubble has special features that let astronomers study the heavens in different ways. Hubble’s unique capabilities can also be partnered with other

space observatories and those on the ground to enable scientists to explore the universe in ways that no single mission could ever accomplish alone.

NASA

HUBBLESITE

Radio Near IR UV X-ray

Primary mirror

Fine Guidance Sensors

RANGE OF HUBBLE’S INSTRUMENTS U AN
™

H Space Telescope
Near IR sible uv Imaging Spectrograph
(STIS) ~_
HICMOS FGSs cos
Cosmic Origins
STIS Spectrograph———— "%
(COS)
WFC3

Near Infrared Camera —

ACS and Multi-Object

Spectrometer
(NICMOS)

//
Advanced Camera
for Surveys
(ACS)

Q SEARCH

Lk Aperture door
Secondary mirror Sii

;Communication antennas

HUBBLE STATS

—= Solar panels

Wide Field Camera 3

(WFC3)

This diagram shows the locations of Hubble’s instruments inside the telescope. The instruments are located in containers that make them easy to remove

and replace. Credit: NASA, ESA.
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Diagramas

Catalog (7] Planet HD 189733 b | CSV | DAT

m ﬂ Name HD 189733 b Star
Planet Status Confirmed

Showing 1 planets / 1 planetar Discovered in 2005 Nombre HD 189733

Mass 1.142 ( o025 +0.025 ) M, Distance 19.3 (£ 0.2) pc

Show | 100 ~ | entries B o
Mass*sin(i) 1.138 ( 9025 +0.025 ) M,

Apparent magnitude
Planet Semi-Major Axis 0.03142 (& 0.00052) AU v o

Orbital Period 2.21857312 ( 76007 * 797 ) day [ Mass 0.8 (+ 0.4) Msyp

P'1 entries Eccentricity 0.0041 ( _g ggp *0002) hoe oG

Effective temperature 4875.0 (+ 43.0) K
® 90.0 deg

0.805 (+ 0.016)

Tperi 2454037.612 JD ) Radius Reun

Radius 1.138 (_go77 %7 )Ry ) Metallicity [Fe/H] ~ -0.03 (+ 0.04)

Inclination 85.51 ( _g,95 %05 ) deg ) Detected Disc

Update 2020-07-07 Magnetic Field Yes

RA: -00:
Detection Method Primary Transit 2000 20:00:43.0

Molecule

Data Source

Measurements

Measurements

Measurements

Measurements
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Measurements

Measurements

Measurements

Measurements

Measurements

Measurements

Measurements

Measurements

Measurements

Measurements

Measurements

Measurements

Measurements

Measurements

Type

Detected
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Detected

Detected

Detected

Detected

Detected

Detected

Detected

Detected

Detected

Detected

Detected

Detected

Detected

Detected

Detected

Detected
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Known transiters:

oRoT-1 b
oRoT-10 b
oRoT-11 b
oRoT-12 b
oRoT-13 b

JICOROT-17 b

oRoT-18 b
oRoT-19 b

ICOR0T-2 b

oRoT-20 b
oRoT-3 b
oRoT-4 b
oRoT-5b
oRoT-6 b
oRoT-8 b
oRo

data quality

HD189733 b Exoplanet Transit Database: 0-C vs EPOCH indicator

Variable Star and Exoplanet Section

of Czech Astronomical Socnoly

TRES

worldwide ... continvously growing . - ®

ETD Exoplanet Transit Database PP RNPEP R R STy 1Y R

hittp://var.astro.cz/ETD

A“

420 700 98 1260 1540

N
S I [T
Cornell University

0 43.713 |+2242 30

> Show transit predictions for next 36

arXiv.org > astro-ph > arXiv:0802.1030

Plot user data ...

A
HD189733 b (Vul)

RA (J2000): 20 00 43.713, DE (J2000): +22 42 39.07,

V = 7.67 mag, dV = 0.0282 mag, duration = 109.6 minutes

Help | Advanc
strophysics

ubmitted on RY 2008]

Methane present in an extrasolar planet atmosphere

ark R, swain, Gautam Vasisht, Giovanna Tinetti

Muolecules present in exoplanetary atmospheres are expected to strongly influence the atmospheric radiation balance, trace dynamical and chemical processes, and indicate the presence of
disequilibrium effects. Since molecules have the potential to reveal the exoplanet atmospheric conditions and chemistry, searching for them is a high priority. The rotational-vibrational transition bands of
water, carbon monoxide, and methane are anticipated to be the primary sources of non-continuum opacity in hot-Jovian planets. ce these bands :)verlap ingravelength, and theNsgrresponding

presence of methane. Addltn)na\lv a resolved water-vapour band at 1.9 microns confirms the FF‘CPHI claim of water in this :)bjP(‘l On thermochemical ¢ Jrounds
abundant in the upper atmosphere of hot-Jovian exoplanets; thus the detection of methane rather than carbon-monoxide in such a hot planet could signal the presence of a horizontal chemical gradient
away from the permanent dayside, or it may imply an ill-understood photochemical mechanisms that leads to an enhancement of methane
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Starlight filters through the planet's
EERS sodium-richatmosphere.

absorption line spectrum

Methane in the planet’s
atmosphere absorbs starlight
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g 1 planets / 1 planetary systems / 0 multiple planet systems All fields
Atmospheric parameters EPIIT) Show / hide columns |

Planet GJ 1214 b Temperatures . di i Update

Data Source Result Value Result Figure Reference 0.001077 2009 2019-09-04
First | | Previous | | 1 | | Next | | Last

Name GJ1214b Star Molecules%

Planet Status Confirmed SRR Molecule Data Source Type Result Value Result Figure Notes Reference

Discovered in 2009 Nombre He Measurements Detected 2019 - CROSSFIELD 1.
© 1995-2018
0.0203253311519 ( Distance Observability Predictor @
-0.00311487273071 +0.00311487273071 B “ontact us exoplanet Team Follow us ’

)M, Spectral type
Remarks Legal notice about this site.(BETA)

Mass*sin(i) Apparent magni 3 Dec 2010: The planet may transit spots of the stellar surface (Berta et al. 2010)
'

Semi-Major Axis 0.01411 (+ 0.00032) AU I
! ( ) Mass Related publications

Orbital Period 1.580404497 (+ 3e-08) day
Age Non-detection of Helium in the Upper Atmospheres of Three Sub-Neptune Exoplanets
KASPER D., BEAN 1., OLOPCIC A., MALSKY L., KEMPTON E. et al.
Astron. 1., submitted
arxiv

Eccentricity 0.27 (g7 *00)
Effective tempel

(0]
Radius Diverse outcomes of planet formation and composition around low-mass stars and brown dwarfs
MIGUEL Y., CRIDLAND A., ORMEL C., FORTNEY 1. & IDA 5.
MNRAS, 491, 1998

0.238201870286 ( _1.07057020353 Metallicity [Fe/ paper anxiv

+1.07057020353 ) R _ N N . N "
] Detected Disc Extremely long convergence times in a 3D GCM simulation of the sub-Neptune Gliese 1214b
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1] Mission Overview - TESS - Trans® X+

< C @ tessmitedu/science/

Aplicaciones ™ Gmail @ YouTube B¥ Maps @ Radio Cooperativa . Portal to the Univer... 6 SDSS @ NASA e Catélogo de exopla.. & GOOGLE - El Mostrador @ SDSS SkyServer DR8 @ Planet Hunters TES...

Science Contact Observations v E

Getting Started with TESS
TOI Releases
Conferences

DDT

TFOP Overview

Home / Mission Overview

Publications TESS Discoveries

TESS Science Team Puhlicatinn Paliriec

. . TESS SCIENCE OBJECTIVES
TES S M |SS | O n e S TEss News Mission Science Contact Observations " A f]

bt mstol

_ ) The Transitina Exoplanet Survey Satellite (TESS) is an MIT-led e Total number of TOIs with Radii < 4 Earth Radii: 690 )
@ Graphics | HD 5 hot- Total number of Confirmed Planets: 66 66 confirmed TESS Planets

"

<« @ uiadsabs.harvard.edu/abs/2019A%26A..623A.165E/graphics : Total number of False Positives: 492

t Aplicaciones ™M Gmail @ YouTube B¥ Maps (@ Radio Cooperativa [Jf] Portaltothe Univer.. @ SDSS @ NASA @ Catalogo de exopla, G GOOGLE [} E'Mostrador @ SDSS SkyServer DR8 @ Planet Hunte:

= ViEw (2 FuLL TEXT SOURCES "B TESS Discovered Exoplanets

#raphics from
Abstract HD 219666 b: ajhot-Neptune from TESS Sector 1

Citations (16)

Publisher RIB
arXiv 4] -3
to the article on Astronomy & Astrophysics g DATA PRODUCTS
|S\MEAD<19> MAST (1)
IRSA (1 ESO (1
L ! Planet ToI Dec TESS Period Period

Co-Reads : : ¢ e g & & RA (deg) % = ) = = =
J - Name D (deg) magnitude (Days) Err (avg)

Similar Papers 2 ' m m B F GRAPHICS
% i it R w \ |
f g : . s ¢ | 'WASP- 25155310 63.374706 -69.226593  10.6103 7.63 0.17

T : 126 ¢!

Show 0 entries Search:

References (114)

Graphics
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Metrics Figure 1 Figure 2 Figure 3 ¥ 5 219666 b

Export Citation )

394137592 4.446408 -66.358985 7. 1153533 0.000795 2336  0.0555 11.500

ww % ¥ »
Click to view more
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Figure 6
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e the enclosure is the
rated Instrument Module
). It contains the science

uments NIRCam, NIRSpec,
Momentum
/

I, FGS)

Flap

ISIM Components within the Observatory

Sunshield
Region 1: Instruments are
mounted to ISIM structure and.‘ ,

enclosed by observatory
enclosure and radiators.

Region 2: ISIM Electronics

Compartment (IEC), provides
mountina surfaces and amhient
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Period Distance
q
Type (days) (ly) Esl

001. Tee M-Warm Terran . 1.2° 4.9 12 0.93

002. K2-72 ¢ M-Warm Terran 1.1 ] 24.2 217 0.90
003. GJ : M-Warm Terran 1.23 5.4 17 0.90
A S 538 Yoo # 004. TRAPPIST-1d M-Warm Subterran 1.27 4.0 41 0.89
Content ‘ ' - R J 005. GJ 1061 ¢ M-Warm Terran 1. 6.7 12 0.88

Home 006. M-Warm Terran . 33 6.1 41 0.87

. ’
Projects Ha blta b le E, g 007. G. f M-Warm Terran =2." . 39.0 22 0.87
LabNotes ) )
Pre 112 vl M4 Iv 117 vl oy 9 008. Pr alCenb M-Warm Terran . 11.2 4.2 0.87
ress Releases Lizlyl L4 ly ) Ly
In the News Teegarden’s Starc ~ Wolf 1061 c 3 6J 667 C c 6J667Ce 009. -44; K-Warm Terran 1.3 112.3 0.85
Jugsach RESUETS 010. M-Warm Terran 2. 18.6 12 0.84
Medi
s = 011. G - M-Warm Terran 21 7 13.0 12 0.80
ibrary ’
Software Tools . 012. | i M-Warm Terran 4 1. 17.9 14 0.79
Data e g M SOt L41 1y} [411y] (41 1y] A 013. M-Warm Terran B8 1.33 28.1 2 0.78

Goporit ‘E‘»‘«“\S‘T‘—' d TRAPPIST-1 e TRAPPIST-1 f -
PROSHIMITIES 014. tau C G-Warm Terran =3. 1.6 162.9 12 0.74

Centers
About —CW} 015. Kepl ; M-Warm Terran 86.8 0.73

Subterran ¢ 016. GJ 667 C e M-Warm Terran 62.2 22 0.71

(Mars-size) & = i

_ _ 110 by o) (1200 1] 017. TRAPPIST-1 f M-Warm Terran 9.2 H 0.70

1 2 9t ';.; 12 b Ky;.yrf:‘i" 018. Teegarden's Star ¢ M-Warm Terran =1.17 11.4 12 0.69

PR—— . 5 ] [l Artistic representations. Earth, Mars, Jupiter, and Neptune for scale. Distance from Earth is betwee 019. Kepler-62 f K-Warm Terran 267.3 0.69
j subterran = 0.1 — 0.5 Mg or 0.4 — 0.8 Rg, terran = 020. TRAPPIST-1 g M-Warm Terran 12.4 1 0.59

Habitable Exoplanets

ol RS Eath This is a list of the exoplanets that are more likely to have a rocky comr 021 6 f M-Warm Terran 129.9 5 0.58

i Radius < 1.5 Earth radii or 0.1 < Planet Minimum Mass < 5 Earth masses

Name Type Mass Radius Teq Period Distance
(Mg) (Rg) (K) (days)  (ly)
Teegarden's Star b M-Warm Terran 21.05 - 267 4.9 12
.K2-72 e M-Warm Terran - 1.29 261 24.2 217
.GJ3323b M-Warm Terran >2.02 265 5.4 17
. TRAPPIST-1d M-Warm Subterran 0.41 267 4.0 41
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Planet GJ 273 b

Name G1273b Star

Planet Status Confirmed G] 273

SEEIIEmEw I B
Discovered in 2017 Nombre Gl 273

Principal  Todos los catdlogos  Diagramas  Bibliografia  Blsquedas Reuniones  Otros Sitios VO | Mass 0.00922 M, Distance 3.8 pc

Spectral type M3.5

Mass*sin(i) 0.0069 (+ 0.003) M,

[ VO CONNECTION @ OFF ] ' Apparent magnitude ¢ g
r

Catalog e Download VOTable | CSV | DAT | ‘Astronomy & Astrophysics manuscript no. dinev_gj273 ©ESO 2020 0.29 Mgyn

June 18, 2020
B

Showing 1 planets / 1 planetary systems / 0 multiple planet systems Al fields GJ 273: On the formation, dynamical evolution and habitability of a
planetary system hosted by an M dwarf at 3.75 parsec
. o ’ ’ ; ) 0.293 (+ 0.0027)
Francisco J. Pozuelos"->, Juan C. Sudrez>*, Gonzalo C. de Elia®®, Zaira M. Berdifias’, Andrea Bonfanti'-'°, Ag Reun

Planet Mass Radius i a T di Discovery Update | Dugaro™®, Michagl Gillon?, Emmanugl Jehin', Maximilian N. Giinther®”, Valérie Van Grootel', Lionel J. Garc
(Myyp) (Ryyp) Antoine Thuillier"-'", Laetitia Delrez'-2, and Jose R. Rodén

3382.0 (+ 49.0) K

|
Planet Se Chlﬁg_ 27311 ‘ x I Show / hide columns

llicity [Fe/H] ~ 0.09 (+ 0.17)

Gl273 b 0.00922 = t g L 2017 2020-06-19
) ) — Space sciences, Technologies & Astrophysics Research (STAR) Institute, Université de Lidge, 4000 Lidge, Belgium
Showing 1 to 1 of 1 entries | First | | Previous | | 1| Next || Last | | EXOTIC Lab, UR Astrobiology, AGO Department, University of Lidge, 4000 Lidge, Belgium
e Dpt. Fisica Tedrica y del Cosmos, Universidad de Granada, Campus de Fuentenueva s/n, 18071, Granada, Spain
Instituto de Astrofisica de Andalucia (CSIC), Glorieta de la Astronomia s/n, 18008, Granada, Spain
Instituto de Astrofisica de La Pl.nu La Plata , Argentina
Facultad de Ciencias A cas y Geofisicas, Universidad Nacional de La Plata. LaPlata, Argentina
de A ia, U dad de Chile, Camino El Observatorio 1515, Las Condes, Santiago, Chile, Casilla 36-D
Department of Physics, and Kavli Institute for Astrophysics and Space Research, Massachusetts Institute of Technology, Cam-
bridge, MA 02139, USA
* Juan Carlos Torres Fellow
0 Space Research Institute, Austrian Academy of Sciences, Schmiedlstrasse 6, A-8042 Graz, Austria
GJ 273: On the formation, dynamical evolution and habitability of a planetary system hosted by an M dwarf at 3.75 parsec ?:::i':"{';‘p:‘n‘:{';zﬁ‘:;:‘;f i

[0 POZUELOS F., SUAREZ 1., de ELIA G., BERDINAS Z., BONFANTI A. &t al. - d
R s
Astron. & Astrophys., accepted eceived ; accepte
arxiv

Related publications

16 Jun 2020

ABSTRACT

Context. Planets orbiting low-mass stars such as M dwarfs are now idered a in the search for life planets.
GJ273 is a planetary system orbiting an M dwarf only 3.75 pc away, composed of two confirmed planets, GI 273b and GJ ’m and
two promising candidats J 273d and GJ 273¢. Plane 273b re s in the habitable zone. Curre due 10 a lack of observed
planetary transits, only the minimum masses of the planets are known: My, sin iy=2.89 Mg, M, sini,=1.18 My, My sin iy=10.80 M,
and M, sin i, =9.30 M,,. Despite being an interesting system, the GJ 273 planetary system is still poorly studied.
Aims. im at precisely d the physical of the individual planets, in particular to break the mass-inclination
degeneracy to accurately determine the mass of the planets. Moreover, we present thorough characterisation of planet GJ 273b in
terms of its potential habitability.
Methods. First, we explored the planetary formation and hydration phases of GJ 273 during the first 100 Myr \u.umll) we analysed
the stability of the system by considering both the two- and four-pl; We then analysis
between GJ 273 and the Solar System, and searched for regions in GJ 273 which may harbour minor bodies in \uhlc orbits, i.e. main
asteroid belt and Kuiper belt analogues.
Rasuhs Fy rom our set of dynamical studies, we obtain that the four-planet configuration of the system allows us to break the mass-
y. From our modelling results, the masses of the planets are unveiled as: 2.89 < M, < 303M,, LIS < M, <
1.24M,, 1080 < My < 11.35M, and 930 < M, < 9.70M,. These results point to a system likely composed of an Earth-mass
-Neptunes. From planetary formation models, we determine that GJ 273b was likely an eflicient
ons where minor bodies
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Collectively, lhw. results are used to ly discuss the of GJ273b,
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ABSTRACT

The combination of high-contrast imaging and high-dispersion spectroscopy, which has successfully been use to detect
the atmosphere of a giant planet, is one ol the most promising potential probes of the atmosphere ol Earth-size worlds.
The forthcoming generation of extremely large telescopes (ELTs) may obtain sufficient contrast with this technique to
detect Oz in the atmosphere of those worlds that orbit low-mass M dwarfs. This is strong motivation to carry out a
census of planets around cool stars for which habitable zones can be resolved by ELTSs, i.e. for M dwarfs within ~5
parsecs. Our HARPS survey has been a major contributor to that sample of nearby planets. Here we report on our
radial velocity observations of Ross 128 (Proxima Virginis, GJ447, HIP 57548), an M4 dwarf just 3.4 parsec away from
our Sun. This source hosts an exo-Earth with a projected mass msini = 1.35Mg and an orbital period of 9.9 days.
Ross 128 b receives ~1.38 times as much flux as Earth from the Sun and its equilibrium ranges in temperature between
269 K for an Earth-like albedo and 213 K for a Venus-like albedo. Recent studies place it close to the inner edge of the
conventional habitable zone. An 80-day long light curve from K2 campaign C01 demonstrates that Ross 128 b does not
transit. Together with the All Sky Automated Survey (ASAS) photometry and spectroscopic activity indices, the K2
photometry shows that Ross 128 rotates slowly and hy wenetic activity. In a habitability context, this makes
survival of its atmosphere against erosion more likely. \‘w the second closest known exo-Earth, alter Proxima
Centauri b (1.3 parsec), and the closest temperate plantt=kwewn around a quiet star, The 15 mas planet-star angular
separation at maximum elongation will be resolved by ELTs (> 3A/D) in the optical bands of O,.




SINTESIS DE APRENDIZAJE

- Una atmosfera con la adecuada mezcla de elementos quimicos es necesaria para nutrir y
sostener la vida. La atmosfera terrestre incluye oxigeno, nitrogeno, metano y dioxido de
carbono que han ayudado a mantener la vida la vida por miles de millones de afios.

- La abundancia de oxigeno en la Tierra gue el contenido de oxigeno de nuestra
atmosfera se esta reponiendo media

- Los astronomos han empleado una
como los ingredientes de la atmo
planeta como un procurador para e

- Para buscar senales de vida se ne
guimicamente.

- Conocer las temperaturas y radios plane rucial para la comprension general de los
procesos fisicos y guimicos que estan ocurriendo en el planeta.

- Estos parametros, asi como una indicacion de la habitabilidad, pueden ser determinados con
espectroscopia de transmision.

- Con los espectrografos de los futuros proyectos JWST y ELT se espera caracterizar las atmosferas
de las super tierras, con la esperanza de encontrar biomarcadores que indicarian la presencia de
vida pasada o presente.

S terrestres y espaciales para analizar
n desde el espacio, usando nuestro
e planetas extrasolares.

omo las atmodsferas trabajan fisica y



