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Introduc8on:	
  The	
  launch	
  of	
  the	
  EChO	
  (Exoplanet	
  CharacterisaLon	
  Observatory;	
  TineP	
  et	
  al.	
  2011)	
  space	
  telescope	
  has	
  the	
  
potenLal	
  to	
  introduce	
  a	
  new	
  era	
  in	
  the	
  study	
  of	
  extrasolar	
  planet	
  atmospheres.	
  The	
  proposed	
  design	
  incorporates	
  a	
  1.5	
  m	
  
Cassegrain	
  telescope	
  and	
  a	
  6-­‐	
  or	
  7-­‐channel	
  detector,	
  spanning	
  the	
  wavelength	
  range	
  from	
  0.4	
  to	
  a	
  maximum	
  of	
  16	
  μm.	
  It	
  
will	
   significantly	
   improve	
   our	
   ability	
   to	
   retrieve	
   the	
   atmospheric	
   state	
   of	
   extrasolar	
   planets	
   from	
   transit	
   spectroscopy.	
  
However,	
   the	
   degree	
   of	
   improvement	
   is	
   highly	
   dependent	
   on	
   the	
   spectral	
   range,	
   resoluLon	
   and	
   signal	
   to	
   noise	
   of	
   the	
  
instrument.	
   We	
   use	
   the	
   NEMESIS	
   radiaLve	
   transfer	
   and	
   retrieval	
   tool	
   (Irwin	
   et	
   al.	
   2008,	
   Lee	
   et	
   al.	
   2012)	
   to	
   generate	
  
syntheLc	
  spectra	
  for	
  model	
  planets	
  under	
  different	
  condiLons,	
  with	
  the	
  expected	
  EChO	
  spectral	
  range	
  and	
  resoluLon.	
  We	
  
then	
  add	
  Gaussian	
  noise	
  to	
  the	
  syntheLc	
  spectra	
  and	
  feed	
  them	
  back	
  into	
  NEMESIS	
  to	
  retrieve	
  the	
  atmospheric	
  properLes	
  
of	
  the	
  model	
  planet.	
  We	
  compare	
  the	
  retrieved	
  and	
  input	
  atmospheric	
  states	
  to	
  see	
  whether	
  EChO	
  could	
  provide	
  sufficient	
  
informaLon	
  for	
  NEMESIS	
  to	
  correctly	
  solve	
  the	
  retrieval	
  problem	
  for	
  a	
  real	
  planet	
  under	
  similar	
  condiLons.	
  	
  	
  

	
  
	
  

	
  
	
  

Method:	
   NEMESIS	
   uses	
   the	
   correlated-­‐k	
   approximaLon	
  
(Lacis	
   &	
   Oinas	
   1991)	
   to	
   calculate	
   fast	
   forward	
   models.	
   It	
  
minimizes	
   a	
   cost	
   funcLon	
   that	
   represents	
   the	
   difference	
  
between	
   the	
   measured	
   and	
   computed	
   spectra	
   and	
   which	
  
takes	
  into	
  account	
  errors	
  in	
  the	
  data	
  and	
  model.	
  The	
  stellar	
  
spectrum,	
   planet	
   radius	
   and	
   mass	
   and	
   bulk	
   atmospheric	
  
composiLon	
  are	
  specified,	
  as	
  well	
  as	
  an	
  a	
  priori	
  atmospheric	
  
temperature	
   structure	
   and	
   trace	
   gas	
   abundances.	
   We	
  
retrieve	
  temperature	
  as	
  a	
  funcLon	
  of	
  atmospheric	
  pressure	
  
and	
   an	
   alLtude	
   independent	
   volume	
  mixing	
   raLo	
   for	
   each	
  
of	
  H2O,	
  CO2,	
  CO	
  and	
  CH4,	
  for	
  a	
  hot	
  Jupiter	
  (HD189733b-­‐like),	
  
a	
  hot	
  Jupiter	
  with	
  temperature	
  inversion	
  (HD209458b-­‐like),	
  
a	
  cold	
  Jupiter	
  and	
  a	
  hot	
  Neptune,	
  all	
  orbiLng	
  the	
  Sun.	
  

Results:	
  Gases	
  

Results:	
  Spectral	
  fit	
  and	
  temperature	
  

H.	
  J.	
  =	
  Hot	
  Jupiter,	
  H.	
  J.	
  I.	
  =	
  Hot	
  Jupiter	
  (inversion),	
  C.	
  J.	
  	
  =	
  Cold	
  Jupiter,	
  
H.	
  N.	
  =	
  Hot	
  Neptune	
  

Conclusions:	
  We	
  obtain	
  a	
  good	
  fit	
  to	
  the	
  temperature	
  profile	
  except	
  in	
  the	
  case	
  of	
  the	
  cold	
  Jupiter,	
  for	
  which	
  the	
  signal	
  to	
  
noise	
  is	
  low.	
  CH4	
  is	
  well-­‐retrieved	
  in	
  all	
  cases	
  and	
  H2O	
  and	
  CO2	
  are	
  reasonably	
  well-­‐retrieved,	
  but	
  CO	
  is	
  poor	
  because	
  there	
  
are	
  fewer	
  spectral	
  lines.	
  Temperature	
  profiles	
  should	
  be	
  reliably	
  retrieved	
  with	
  EChO	
  for	
  hot	
  planets.	
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