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Discovery space expansion

- need plots !!
o angular resolution

o resolve atmospheric dynamics
on the distant ice giants Uranus

and Neptune August 2014
Keck (. de Pater)

o Titan
- light-gathering

o photometry/spectroscopy of
faint small solar system bodies

o faint spectral signatures like
Europa plumes, CH4 on Mars

o Instrumentation
o ex., high-res spectrographs



Scheduling/ eperational
reguirements

Measure organic gre-biotic
compounds

search for life in solar system “ity
cCean works”

measure chirality in oeganics

Solar System Key

system formation in 2 statistically

Started: 5 x O table
Ended: 7 x 12 table
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M spatialfspectral resclution synoptic
olservations of icy surfaces, including
Ceres, Ewropa, Enceladus (timescale
T8D)

plume spectra

Program STM

hises spectra in spedific wavelength
fE2 g

nd
aion

Traces Decadal Survey-level

goals to instrument/

operational requirements

Will be refined with broader
community involvement

UNOETIaNG INe  Iyoro ogcal
opdie and seasonal variation on
Tian

cElRITINR INE 3paUa eng
temporal variation of haze layers
and methane clouds

characierize physical properties of
the NEO popdation

determine the iveact hazard to
Earth 8]

i, LPCs,
nures

choud
reon
nonths

d their

une

on

rmuRBEeCiran rme senes o oud and
hare dstridution cn Titam on
timescales of Says, 1O Months to years

low.res spectra, optical and thermal
imagng

wavekngtha: NR [1-5 s for D/H
in methancl).
spectral resolution: &~70007 (high
10 distinguish different organis,
measure isotopes).
spatial resobtion: Siffraction
lisnited.
low gooretric dutoetion.

hi-resolution spectral polarimetry.
NIR range. very high sensitivity.
(marybe synoptic coronagraghic
imagng of extended source o
trigRer spectroscopic follow-up)

-y -

spectra at R-100,000. SNR: 77,
spatial resclution: seeng Imited.

=20 from 0.&-2.5 um.
unresoived.

NIR spectra at R=100,000. SNR: 77,
unresoived.

510007, 0.6-2.5 um SNR:?7.
unresoived.

Siffraction limited spatially.
0.8-25 um range. R=S00+7. low
Roometric dstoetion
Siffraction-imited imaging in NIS,
range of =S narrow-dand fikers
sampling different gas opacities.
low goormelric datoetion

ciffracticn-imited imaging in NIS,
range of =S narrow-tand fikers
samgling different gas opacities.
low goeometric datoetion

Siffraction limived spatially.
0.8-25 um range. R=S00+7. low
Reometric dstoetion

S~1000 NI spectra. optical and
MIT [10 pum) photometry.

RIS/IFU, WFOS,

L2: geometricaly-corrected

timing 10 cover 360 deg lorgitude. |
images, in VF photometric unis.

AD WFS ogeration near bright host

\IRE . slat/lon m reflec .
MIRES planet. short chservation [queue 13: 1at/lon maps of reflectance
R L4 at/lon maps of chemical
mode)
peces.
intense polarimetsic calibration.
asws chservation trgiering on L2: calieated 10 JF photometsic
timescales of plume ifetime units.
(Currently uninown).
b column
pets,
NIRES, HROS clserving and high airmass chservirg/orbital geometry,
N pOINLing may be reguined for some isotope ratios (D4, L5/14N,
tarpets. guiding at fast ron 16,17,180), production rates
sidereal raves (7" /he).
ragid QIR0 instrument swtching L3: calieeated (UF) spectra
ais compared 10 OBject rotation L4: catalegs of objects,
period. short alsenvation (Quece | observing/orbital geometry, band
mode) centers/depths
L3: calieeated (UF) spectra
rataleet of ohise
NIRES hort chservation [queue mode). L4: catalogs of abjects,

cbserving/orbital geometry,
molecular abundances

L3: calieeated (UF) spectra
L4: catalogs of objects,
RIS cbserving/orbital geometry, model
derived band
identifications/centers/depths

o tions with multieh ,
Short observations with multiple 12: calioeated (UF) data cubes

RISNF ming ntervals of hours, 5
SFU Ciming intervais of hours, days, 13: lat/len mapped spectra
months (Queoe mode).
short chservations with multiple L2: calieated (UF) Sistortion
RIS carm tirming ntervals of hours, days, corrected images
months (Queoe mode). B lat/lon maps
short chservations with multiple L2: calieeated (UF) cistortion
RIS carm tirming ntervals of hours, days, corrected images
months (Queoe mode). 3: lat/len maps
short ¢ e th multipd A
Ort chservations with multiple | 5 o0t (UF) Gata cubes
RISNFU tirming ntervals of hours, days,

3: at/lon mapped spectra
months (queoe mede). ! ppedsp

i 1 ron sidereal ¢
‘;'_d,:: :l ": OTI: _::' : ‘: ..:":: L4 catalogs of objects,
(/). raged QIR instrume cbservirg/orbital geometry, size,

Switching “'.%15:‘95925 ah{&] asteroid spectral dass

rotation periods.

MISES



Key Program Example:
Determine the origin/delivery of water and
organics to Habitable Worlds

Measure isotopic tracers of solar system formation (NIRES, HROS)

Composition of asteroids from the Oort cloud (IRIS)

Organic parent molecule abundances in comets (NIRES)

Understand chemistry of outer SS small bodies (IRIS)
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™ Requirement:
* Flexible scheduli
* Non sidereal guidi
* UV sensitivity

e High resolution near IR




Major science goals

- Determine origin/delivery of water and organics for habitable
worlds

o Understand the heat transport, circulation and climate of
giant planets, and its relation to exoplanets and Earth

- Determine the impact hazard to Earth
o Search for life in solar system "icy ocean worlds"
o Search for life on Mars

- Understand the hydrological cycle and seasonal variation on
Titan

o Goals are traced to "Priority Questions" of the Decadal Survey
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Instrument preferences and requirements

- NIR spectroscopy and imaging, o additional wish lists

low/medium resoultion > mid-IR range

o IRIS/IFU and imager o polarimetry

o ice giant cloud properties o coronography of

> small body classification extended targets like
Europa

- NIR and optical high-
resolution spectroscopy
o 0organic composition
o Isotope ratios

o seeing-limited (unresolved
bodies) or diffraction-limited
(Mars CH4)

2015-06-25 [7]



Operational constraints

o Scheduling: Queue mode - Adaptive optics

©)

faint targets with complex o
visibility windows

short observations with o
complex timing constraints,

usually: longitudinal o
coverage of rotating s

- Telescope ©

©)

©)

targets at low elevation

differential tracking of
targets and guide stars

using extended objects
as guide stars

dynamic AO
backgrounds near
bright objects

faint NGS

fast non-sidereal rates (<800"/hr for most Near-Earth Objects at
closest approach, up to 5000"/hr in exceptional cases)

fast instrument switches
twilight?
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47th Annual Meeting
S Division for Planetary Sciences

Division for National
Planetary Sciences 47 Harbor

L/

DPS workshop:
TMT Solar System Science Town Hall

Washington, DC | 8-13 November 2015

o goals: broaden community participation in Key Program
brainstorming, update planetary scientists on TMT status

o >700 attendees at DPS
o complimentary lunch enticement

o was due yesterday

—
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