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Key Programs #1

Planet Formation: Terrestrial Planets and Moon Formation
® joint science case with exoplanet direct imaging
e disks in scattered light in the era of terrestrial planet formation

¢ high-contrast polarization
¢ blue side of NIR

¢ proto-lunar disks around gas giant planets
e CO disks, H-alpha emission
® agccretion rates onto planets
e R=300-3000 IFU spectroscopy

e demands several fainter guide stars in the high-contrast AO instrument
(I>11)



Key Programs #2

Planet Formation: Gas Disks during Giant Planet Formation

eConditions and time-scales for gas-giant planet formation

edust/gas structure in young inner disks (warmer/closer than
ALMA)

erasolved snow lines

ewater lines vs. stellar mass b
emid-IR, AO-fed, IFU spectroscopy at R~100,000 pames

eSpectro-astrometry of the inner disk
einner-most gas structures

e Ancillary Science: AU scale star formation
eoutflows, jet-launching
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Key Programs #3

Free-Floating Planet Mass Function

eComplete samples of planetary mass objects in nearby
young clusters

eplanet migration/ejection scenarios

o“stellar-like” planet formation

enear-IR photometry, astrometry over wide(-ish) field
espectroscopic follow-up

eSample of clusters - different ages, densities
eneed to get out to 1 kpc to get sample of ~25 clusters



Free-Floating Planets

Planets without host stars
Probably form in low numbers as failed stars

More probably formed through ejections of planets after
protoplanetary disk dissipation

Their mass distribution bears the fingerprints of the
formation and subsequent evolution of planetary systems
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Free-tloating planet mass function
requires deep photometry.
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Astrometry needed to ID cluster members.

2010 F814W - 2005 F125W
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Key Programs #3

Free-Floating Planet Mass Function

eComplete samples of planetary mass objects in nearby
young clusters

eplanet migration/ejection scenarios

o“stellar-like” planet formation

encar-IR photometry, astrometry over wide(-ish) field
espectroscopic follow-up

eSample of clusters - different ages, densities

eneed to get out to 1 kpc to get sample of ~50 open
clusters



Instrument and Observatory

 PSI - EXAO with IFU spectroscopy, R=300-3000, polarization
mode

 MICHI - R~100,000 spectroscopy behind AO (IFU?)
e |RIS or IRMS imaging - astrometry/photometry

e RIS, IRMS, IRMOS - AO multi-object NIR spectra

e Cadence observing and/or long-program

* mid-IR morning observing



ISDT Community
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Key Program White
Paper Instructions  Each topic/abstract should turn into a 2-3 page white paper, with the .tex and tmtprop10.sty files available here. At this stage, each white paper should include at
Binary/planet mass least a few sentences that address:
companions versus . - §
environment 1. Scientific Justification (why not a standard project)
N N 2. Experimental Design (observations needed, number of nights, instrument requirements)
Direct detections of

3. Legacy Value (include ancillary science)

planets in formation 4 gynerqy with Other Facilities or Resources (include pre-cursor data needed)

Disk Chemistry

Dust structures in White papers are due June 17. White papers will be discussed at the TMT Forum and combined, down-selected until our ISDT has ~2-3 Key Programs to
disks consider further. After the Forum, we would like the ISDTs to thoroughly develop the key project ideas in the July-September time frame. Then, we will form a

committee of SAC and ISDT members to evaluate the projects, particularly in terms of their potential impact on TMT operations and instrumentation.
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