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Discovery	  space	  expansion	  
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o  need	  plots	  !!	  
o  angular	  resolu$on	  

o  resolve	  atmospheric	  dynamics	  
on	  the	  distant	  ice	  giants	  Uranus	  
and	  Neptune	  

o  Titan	  

o  light-‐gathering	  
o  photometry/spectroscopy	  of	  

faint	  small	  solar	  system	  bodies	  
o  faint	  spectral	  signatures	  like	  

Europa	  plumes,	  CH4	  on	  Mars	  

o  instrumenta$on	  
o  ex.,	  high-‐res	  spectrographs	  



Solar	  System	  Key	  Program	  STM	  
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o  Started:	  5	  x	  0	  table	  
o  Ended:	  7	  x	  12	  table	  
o  Traces	  Decadal	  Survey-‐level	  

goals	  to	  instrument/
opera$onal	  requirements	  

o  Will	  be	  refined	  with	  broader	  
community	  involvement	  



Key	  Program	  Example:	  
Determine	  the	  origin/delivery	  of	  water	  and	  

organics	  to	  Habitable	  Worlds	  

•   Measure	  isotopic	  tracers	  of	  solar	  system	  forma$on	  (NIRES,	  HROS)	  

•   Composi$on	  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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TMT	  Enables	  
•   Tracing	  water	  outgassing	  today	  beyond	  the	  asteroid	  belt	  
•   Composi$on	  class	  for	  “Oort	  Asteroids”	  –	  Constrain	  dynamical	  models	  
•   Isotope	  and	  organic	  vola$le	  measurement	  in	  typical	  comets	  
•   Chemistry	  of	  Kuiper	  belt	  objects	  
•   Understanding	  of	  chemistry	  in	  outer	  disk	  	  

Synergy	  TMT	  with	  LSST	  &	  ALMA	  –	  placing	  missions	  in	  context	  
•   Resolved	  disk	  chemical	  observa$ons	  can	  be	  $ed	  to	  dynamics	  
•   Origin	  of	  vola$les	  for	  habitable	  worlds	  

TMT	  Requirements	  
•   Flexible	  scheduling	  (queue,	  short	  par$al	  nights,	  synop$c)	  
•   Non	  sidereal	  guiding	  
•   UV	  sensi$vity	  
•   High	  resolu$on	  near	  IR	  spectroscopy	  
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Major	  science	  goals	  
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o  Determine	  origin/delivery	  of	  water	  and	  organics	  for	  habitable	  
worlds	  

o  Understand	  the	  heat	  transport,	  circula$on	  and	  climate	  of	  
giant	  planets,	  and	  its	  rela$on	  to	  exoplanets	  and	  Earth	  

o  Determine	  the	  impact	  hazard	  to	  Earth	  
o  Search	  for	  life	  in	  	  solar	  system	  "icy	  ocean	  worlds"	  
o  Search	  for	  life	  on	  Mars	  
o  Understand	  the	  hydrological	  cycle	  and	  seasonal	  varia$on	  on	  

Titan	  
o  Goals	  are	  traced	  to	  "Priority	  Ques$ons"	  of	  the	  Decadal	  Survey	  	  



Instrument	  preferences	  and	  requirements	  
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o  NIR	  spectroscopy	  and	  imaging,	  
low/medium	  resoul$on	  
o  IRIS/IFU	  and	  imager	  
o  ice	  giant	  cloud	  proper$es	  
o  small	  body	  classifica$on	  

o  NIR	  and	  op$cal	  high-‐
resolu$on	  spectroscopy	  
o  organic	  composi$on	  
o  isotope	  ra$os	  
o  seeing-‐limited	  (unresolved	  

bodies)	  or	  diffrac$on-‐limited	  
(Mars	  CH4)	  

o  addi$onal	  wish	  lists	  
o  mid-‐IR	  range	  
o  polarimetry	  
o  coronography	  of	  

extended	  targets	  like	  
Europa	  



Opera<onal	  constraints	  
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o  Scheduling:	  Queue	  mode	  	  
o  faint	  targets	  with	  complex	  

visibility	  windows	  
o  short	  observa$ons	  with	  

complex	  $ming	  constraints,	  
o  usually:	  longitudinal	  

coverage	  of	  rota$ng	  s	  

o  Adap$ve	  op$cs	  
o  differen$al	  tracking	  of	  

targets	  and	  guide	  stars	  
o  using	  extended	  objects	  

as	  guide	  stars	  
o  dynamic	  AO	  

backgrounds	  near	  
bright	  objects	  

o  faint	  NGS	  o  Telescope	  
o  targets	  at	  low	  eleva$on	  
o  fast	  non-‐sidereal	  rates	  (≤800"/hr	  for	  most	  Near-‐Earth	  Objects	  at	  

closest	  approach,	  up	  to	  5000"/hr	  in	  excep$onal	  cases)	  
o  fast	  instrument	  switches	  
o  twilight?	  
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Upcoming	  mee<ngs:	  



DPS	  workshop:	  
TMT	  Solar	  System	  Science	  Town	  Hall	  
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o  goals:	  broaden	  community	  par$cipa$on	  in	  Key	  Program	  
brainstorming,	  update	  planetary	  scien$sts	  on	  TMT	  status	  
o  >700	  asendees	  at	  DPS	  
o  complimentary	  lunch	  en$cement	  
o  was	  due	  yesterday	  




