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What are conditions like on other worlds?
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Where do gas giants form, and
what are they made of?
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Where do rocky planets form, and
what are they made of?
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PFl or IRIS: find & characterize
many planets durlng formatlon
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PFI or IRIS:discovery & study of
many gas giants during formation.
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IRIS: AMJAA~4000 spectroscopy of
young, bright gas giants:
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IRIS: AMJAA~4000 spectroscopy of
oung, bright gas giants:
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Global Extrasolar Weather Patterns:
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Global Extrasolar Weather Patterns:
Doppler Imaging of Exoplanets

and Brown Dwarfs

VLT/CRIRES:
Brown dwarf Luhman 16B
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Global Extrasolar Weather Patterns:
Doppler Imaging of Exoplanets
and Brown Dwarfs
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Transmission spectroscop
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NIRES: Probe composition and
atmospheric dynamics

VLT/CRIRES:

Transit of
hot Jupiter

HD 209458b.
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NIRES: Probe composition and
atmospherlc dynamlcs
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NIRES: probe composition and thermal
structure of non-transiting planets
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NIRES: probe composition and thermal
structure of non-transiting planets
as a function of longitude

Brogi+2013, 2014, Birkby+2014,
de Kok+2013, Rodler+2013a, b
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Planet/star Contrast
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PFI: Will study albedo
properties of known planets:
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PFl: would study 5-10 super-
Earthsamund nearby stars;
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PFIl: Might even find & study
tidally-heated "super-Io” moons:

10’ .
10° | A

5 | Contrast
10

~ 3x104
10' | l
HR8799b
10° | (k-band)
Contrast

. Contrast —— ~ 105 MSv star
10° + ~ 108
10'

—_—

10
107 Spizter/IRAC
Subaru/HiCIAO®

10° g = = b GTAACY,

e E~ELT/MICADO

o gy I
i e E-ELT/METIS =

.Iu ] ] ] | ~ ..:"ﬁ._ -

1 12 15 2 25 3 4 5 6 8 10

U
Wavelength (um) Peters+Turner 2013



SMALL & ROCKY PLANETS;
HABITABILITY & LIFE




Declination (degrees)

IRMS: Transit followup of planets
_from Kepler2 and PLATO _
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Declination (degrees)

IRMS: Transit followup of planets

_from Kepler2 and PLATO _
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Ground-based studies of
sub-Earth-sized planets:

Keck/MOSFIRE:
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Ground-based studies of
sub-Earth-sized planets:

Keck/MOSFIRE:
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PFI/SEI + . Detecting O, in
planetsg INg ne"ar\y M dwarfs? o 1]
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HROS/NIRES:@etecting O, with high-
dispersion ler transit spectroscopy..
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HROS/NIRES: Detecting O, with high-
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HROS/NIRES

. Alternative biosignature gases?
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YOUNG, HOT

GIANT PLANETS

«IRIS spectroscopy
mospheric abundances
r'hermal structure
*PFI/SEI:

~ »|ocation, frequency, accretion

luminosity of forming planets

*NIRES:

» Global weather monitoring of
planets & brown dwarfs



YOUNG, HOT =
"GIANT PLANETSS

 PFI/SEL:
~ » Location, frequency, accretion
. luminosity of forming planets
. ~+ NIRES:
' ~* Global weather monitoring of
planets & brown dwarfs



IRRADIATED
GAS GIANTS

59

* IRMS/MOBIE:

* Atmospheric composition of
transiting planets

Y *NIRES:

» Composition and dynamics of
transiting planet atmospheres

» Global composition & thermal
structure of non-transiters



YOUNG, HOT & IRRADIATED
GIANT PLANETSS GAS GIANTS

“ . IRMS/MOBIE:

e Atmospheric composition of
transiting planets
 NIRES:
e Composition and dynamics of
transiting planet atmospheres
* Global composition & thermal
structure of non-transiters

* Location, frequency, accretio

- luminosity of forming planets
~+ NIRES:

- ¢ Global weather monitoring of

planets & brown dwarfs



MATURE, COLD
GAS GIANTS
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* PFI/SEI:
» Albedo studies of known
RV planets
» Searches for tidally-
heated “super-los”




'YOUNG,HOT = IRRADIATED
‘GIANT PLANETSS GAS GIANTS

”, - IRMS/MOBIE:
- « Atmospheric composition of
transiting planets
* NIRES:
e Composition and dynamics of
" PFISEI: transiting planet atmospheres

« Location, frequency, accretion: _ * Global composition & thermal
luminosity of forming planets structure of non-transiters

* NIRES:
» Global weather monitoring of
planets & brown dwarfs

IRIS spectroscopy:
mospheric abundances
"hermal structure

-

» PFI/SEI:
» Albedo studies of known
RV planets
» Searches for tidally-
heated “super-los”



SMALL PLANETS &
HABITABILITY

* RMS/MOBIE:
e Transit followup of
K2/Plato systems
« Compositions of H_-

~ dominated atmospheres
- *HROS, NIRES, SEI:
e« Detecting O, or other

biosignature gases!
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* “ - IRMS/MOBIE:
| » Atmospheric composition of
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 IRMS/MOBIE:
* Transit followup of
K2/Plato systems
« Compositions of H,-
dominated atmospheres
« HROS, NIRES, SEI:
« Detecting O, or other

biosignature gases!

» PFI/SEI:
» Albedo studies of
known RV planets
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"YOUNG, HOT = IRRADIATED
GIANT PLANETS, GAS GIANTS

" — SMALL PLANETS &
B . HABITABILITY
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