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Current	
  VEXAG	
  G/O/I	
  
•  Last	
  updated	
  in	
  2009.	
  
•  Overarching	
  Theme:	
  	
  “Venus	
  and	
  Implica5ons	
  for	
  the	
  
Forma5on	
  of	
  Habitable	
  Worlds”	
  

•  Three	
  Goals	
  –	
  roughly	
  past/present/future	
  (not	
  
priori5zed):	
  	
  
–  Origin	
  and	
  Evolu5on:	
  How	
  did	
  Venus	
  originate	
  and	
  evolve,	
  
and	
  what	
  are	
  the	
  implica5ons	
  for	
  the	
  characteris5c	
  
life5mes	
  and	
  condi5ons	
  of	
  habitable	
  environments	
  on	
  
Venus	
  and	
  similar	
  extrasolar	
  systems?	
  

–  Venus	
  as	
  a	
  Terrestrial	
  Planet:	
  	
  What	
  are	
  the	
  processes	
  that	
  
have	
  shaped	
  and	
  s5ll	
  shape	
  the	
  planet?	
  

–  Climate	
  Change	
  and	
  the	
  Future	
  of	
  Earth:	
  	
  What	
  does	
  Venus	
  
tell	
  us	
  about	
  the	
  fate	
  of	
  Earth’s	
  environment?	
  



Goal	
  1:	
  Origin	
  and	
  Evolu5on	
  



Goal	
  2:	
  Venus	
  as	
  a	
  Terrestrial	
  Planet	
  



Goal	
  2:	
  cont.	
  



Goal	
  3:	
  	
  Climate	
  Change	
  and	
  the	
  
Future	
  of	
  Earth	
  



Responded	
  with	
  Feedback	
  
•  Robbie	
  Herrick	
  
•  Janet	
  Luhman	
  
•  Curt	
  Covey	
  
•  Jeff	
  Hall	
  
•  Young	
  Scholar	
  (unknown)	
  
•  Mark	
  Allen	
  
•  Jonathan	
  Lunine	
  
•  Larry	
  Soderblom	
  
•  Walter	
  Kiefer	
  
•  Hugh	
  Kieffer	
  



General	
  thoughts	
  

•  Feedback	
  response	
  was	
  modest	
  –	
  however,	
  
the	
  responses	
  received	
  were	
  very	
  discerning.	
  

•  Those	
  who	
  responded	
  indicated	
  that	
  the	
  
inves5ga5ons	
  seem	
  appropriate,	
  but	
  the	
  
organiza5on	
  by	
  Goals	
  and	
  Objec5ves	
  could	
  
benefit	
  from	
  re-­‐structuring	
  (Herrick;	
  Grimm)	
  

•  Suggested	
  we	
  consider	
  a	
  guiding	
  focus	
  (new	
  
theme?)	
  (Luhman)	
  

•  Current	
  priori5za5on	
  is	
  not	
  clear	
  



Specific	
  Recommenda5ons:	
  

•  Include	
  specific	
  measurements	
  
•  Include	
  technical	
  feasibility	
  as	
  well	
  as	
  science	
  
merit	
  metrics	
  for	
  each	
  

•  Emphasize	
  link	
  to	
  exoplanet	
  explora5on	
  
•  Include	
  something	
  about	
  GCM	
  development	
  
•  Currently,	
  goals	
  1	
  and	
  2	
  are	
  very	
  similar	
  
•  Each	
  inves5ga5on	
  must	
  be	
  defensible	
  –	
  how	
  
will	
  measurement	
  lead	
  to	
  determina5on	
  



Suggested	
  Plan	
  Forward	
  

•  Discuss	
  possible	
  new	
  structure	
  with	
  en5re	
  group	
  
•  Breakout	
  into	
  groups	
  (by	
  new	
  Goals)	
  to	
  	
  
– Assess	
  which	
  inves5ga5ons	
  belong	
  and	
  develop	
  3	
  –	
  4	
  
Objec5ves	
  to	
  encompass	
  those	
  inves5ga5ons	
  

–  Iden5fy	
  any	
  inves5ga5ons	
  that	
  need	
  upda5ng/
replacement/adding	
  

•  Back	
  in	
  Plenary:	
  discuss	
  breakout	
  group	
  findings	
  
for	
  objec5ves	
  and	
  inves5ga5ons	
  	
  

•  Discuss	
  new	
  overarching	
  theme	
  



Robbie	
  Herrick	
  

•  Comparison	
  with	
  MEPAG:	
  
–  VEXAG	
  priori5es	
  need	
  to	
  be	
  clear	
  
–  Consider	
  reorganiza5on	
  of	
  top-­‐level	
  goals	
  around	
  
science	
  disciplines,	
  for	
  example:	
  
•  Understand	
  the	
  processes	
  and	
  history	
  of	
  climate	
  on	
  Venus	
  
•  Determine	
  the	
  evolu5on	
  of	
  the	
  surface	
  and	
  interior	
  of	
  Venus	
  
•  Understand	
  the	
  current	
  interac5on	
  between	
  the	
  surface	
  and	
  
atmosphere	
  on	
  Venus	
  

•  Develop	
  capability	
  for	
  long-­‐lived	
  surface	
  instruments	
  on	
  
Venus	
  



Janet	
  Luhman	
  

•  “The	
  Mars	
  community	
  got	
  together	
  and	
  even	
  
without	
  total	
  agreement	
  made	
  a	
  strong	
  focus	
  
on	
  'follow	
  the	
  water'	
  and	
  then	
  the	
  MSL	
  quest	
  
for	
  condi5ons	
  amenable	
  to	
  life,	
  and	
  then	
  
sample	
  return.	
  These	
  few	
  word	
  'consensus'	
  
goals	
  that	
  anyone	
  can	
  relate	
  to	
  from	
  public	
  to	
  
researcher	
  have	
  made	
  a	
  big	
  difference	
  for	
  
Mars.”	
  



For	
  discussion?	
  

•  Possible	
  focus:	
  
– Climate?	
  
– Venus	
  evolu5on?	
  
– Find/follow	
  the	
  Ac5on	
  (volcanism/tectonism/
atmopshere)?	
  



Backup	
  

•  Individual	
  comments	
  



Jeff	
  Hall	
  

•  Consider	
  moving	
  away	
  from	
  the	
  “ul5mate	
  fate	
  
of	
  Earth”	
  wording	
  as	
  a	
  climate	
  Goal.	
  

•  More	
  editorial:	
  
– Tone	
  down	
  emphasis	
  of	
  “hurricane	
  force”	
  winds	
  
in	
  intro	
  (makes	
  Venus	
  sounds	
  like	
  a	
  difficult	
  
explora5on	
  target)	
  

– Check	
  for	
  consistent	
  quotes	
  of	
  surface	
  
temperatures	
  



Young	
  Scholar	
  input	
  via	
  facebook	
  

•  I	
  see	
  a	
  similarity	
  between	
  the	
  1st	
  &	
  2nd	
  goal,	
  
It	
  seems	
  like	
  a	
  same	
  goal	
  defined	
  in	
  two	
  
perspec5ves.	
  	
  

•  Either	
  the	
  2nd	
  goal	
  may	
  be	
  considered	
  as	
  one	
  
of	
  the	
  objec5ves	
  of	
  1st	
  goal	
  or	
  it	
  may	
  be	
  
properly	
  defined	
  such	
  that	
  it	
  stands	
  unique	
  to	
  
be	
  considered	
  as	
  a	
  Goal.	
  



Curt	
  Covey	
  
•  “VEXAG	
  may	
  want	
  to	
  endorse	
  some	
  of	
  the	
  recommenda5ons	
  to	
  

NASA	
  from	
  the	
  recent	
  Compara5ve	
  Climatology	
  of	
  Terrestrial	
  
Planets	
  workshop	
  (see	
  amached	
  PDF).	
  Specifically,	
  re	
  the	
  GCM	
  
effort”	
  	
  

•  CCTP	
  recommenda5ons:	
  
–  Improve	
  the	
  microphysics	
  and	
  chemistry	
  of	
  cloud	
  and	
  aerosol	
  

modeling,	
  and	
  their	
  radia5ve	
  effects	
  in	
  Earth	
  and	
  planetary	
  GCMs.	
  This	
  
would	
  include	
  a	
  more	
  fundamental	
  understanding	
  of	
  cloud	
  
condensa5on	
  nuclei,	
  par5cle	
  shapes,	
  dust,	
  convec5on	
  and	
  advec5on.	
  	
  

–  Develop	
  standard	
  comparisons	
  and	
  tes5ng	
  of	
  components	
  of	
  Earth	
  
and	
  planetary	
  GCMs	
  through	
  a	
  formal	
  intercomparison	
  project.	
  

•  “Looking	
  over	
  the	
  exis5ng	
  document,	
  I	
  see	
  very	
  limle	
  of	
  broadband	
  
thermal	
  IR	
  measurements	
  from	
  an	
  orbiter.	
  …	
  Should	
  VEXAG	
  
recommend	
  something	
  like	
  the	
  exis5ng	
  CERES	
  instruments	
  orbi5ng	
  
Earth?”	
  



Mark	
  Allen	
  

•  Current	
  theme	
  is	
  “implica5ons	
  for	
  forma5on	
  
of	
  habitable	
  worlds”;	
  yet	
  document	
  doesn’t	
  
even	
  touch	
  on	
  how	
  Venus	
  informs	
  the	
  search	
  
for	
  an	
  understanding	
  of	
  exoplanets.	
  

•  Recommends	
  that	
  implica5ons	
  for	
  exoplanets	
  
be	
  explicit	
  

•  Recommends	
  bi5ng	
  the	
  bullet	
  and	
  specifying	
  
measurement	
  accuracies/precisions	
  required	
  
to	
  make	
  the	
  measurements	
  worthwhile	
  



Jonathan	
  Lunine	
  

•  Message	
  is	
  not	
  as	
  punchy	
  as	
  it	
  could	
  be	
  
•  Suggests	
  something	
  up	
  front,	
  “The	
  outstanding	
  
ques5on	
  in	
  planetary	
  science	
  of	
  relevance	
  to	
  
most	
  people	
  is	
  whether	
  our	
  Earth	
  is	
  rare	
  or	
  
common	
  in	
  the	
  cosmos:	
  Is	
  habitability	
  over	
  
billions	
  of	
  years	
  a	
  robust	
  outcome	
  of	
  planetary	
  
evolu5on	
  or	
  a	
  fluke?	
  	
  Venus,	
  so	
  close	
  in	
  size	
  and	
  
composi5on	
  to	
  the	
  Earth	
  and	
  yet	
  so	
  different	
  in	
  
its	
  surface	
  environment,	
  holds	
  the	
  key	
  to	
  
answering	
  that	
  ques5on.	
  	
  …”	
  



Larry	
  Soderblom	
  

•  Likes	
  the	
  table:	
  clear	
  and	
  concise	
  
•  Introduce	
  and	
  emphasize	
  the	
  possibility	
  of	
  an	
  
early	
  benign	
  wet	
  surface	
  environment	
  earlier	
  
(in	
  Why	
  Venus	
  Now).	
  

•  The	
  2nd	
  paragraphs	
  under	
  Goals	
  1	
  and	
  2	
  sound	
  
a	
  	
  bit	
  redundant	
  and	
  thereby	
  make	
  the	
  goals	
  
sound	
  so	
  as	
  well.	
  

•  Provided	
  edits	
  to	
  prose	
  



Walter	
  Kiefer	
  
•  Worried	
  that	
  priori5za5on	
  is	
  based	
  solely	
  on	
  
science	
  with	
  no	
  considera5on	
  about	
  technical	
  
feasibility	
  

•  Result	
  is	
  that	
  review	
  panels	
  may	
  conclude	
  that	
  
valuable,	
  low	
  cost	
  missions	
  (such	
  as	
  high	
  
resolu5on	
  radar),	
  are	
  not	
  really	
  valued	
  by	
  VEXAG	
  

•  Should	
  re-­‐evalua5on	
  of	
  VEXAG	
  goals	
  include	
  
technical	
  feasibility	
  as	
  well	
  as	
  science	
  merit?	
  	
  
May	
  require	
  a	
  commimee/focus	
  group	
  –	
  willing	
  to	
  
serve	
  

•  Provided	
  edits	
  to	
  prose	
  



Hugh	
  Kieffer	
  
•  Notes	
  the	
  lack	
  of	
  obvious	
  priori5es	
  in	
  the	
  table	
  
•  Should	
  indicate	
  there	
  is	
  s5ll	
  work	
  to	
  be	
  done	
  with	
  exis5ng	
  

data	
  sets	
  
•  Statements	
  that	
  refer	
  to	
  "Determine	
  if..."	
  require	
  some	
  

explana5on	
  of	
  how	
  the	
  measurements	
  lead	
  to	
  a	
  
determina5on.	
  E.g.,	
  it	
  is	
  implicit	
  that	
  [quan5ta5ve]	
  criteria	
  
exist	
  to	
  determine	
  yes/no!	
  

•  Some	
  of	
  inves5ga5on	
  statements	
  seem	
  unsupportable.	
  To	
  
pick	
  on	
  one:	
  "Characterize	
  surface	
  exposure	
  ages	
  through	
  
measurements	
  of	
  weathering	
  rinds“	
  -­‐	
  go	
  over	
  this	
  table	
  
cri5cally	
  so	
  that	
  every	
  box	
  becomes	
  defensible.	
  	
  

•  It	
  would	
  be	
  helpful	
  to	
  the	
  "Execu5ve	
  reader"	
  if	
  there	
  were	
  
an	
  addi5onal	
  column	
  that	
  indicated	
  technique	
  maturity;	
  	
  


