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Outline	  
Focus:	  Re-‐establishing	  an	  ESA-‐NASA	  partnership.	  
•  Results	  of	  the	  Gravita,onal-‐Wave	  mission	  concept	  
study	  

•  The	  Astrophysics	  Division	  at	  NASA	  Headquarters	  
•  Changes	  in	  the	  Division	  
•  The	  budget	  reality	  
•  The	  budget	  strategy	  

•  A	  scenario	  leading	  to	  an	  ESA-‐NASA	  partnership	  
•  Technology	  development	  plan	  
•  Near-‐Term	  Ac,ons	  
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RESULTS	  OF	  THE	  GRAVITATIONAL	  
WAVE	  MISSION	  CONCEPT	  STUDY	  
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Goals,	  Elements	  and	  Ac,vi,es	  
•  Goals	  

•  Develop	  mission	  concepts	  that	  will	  accomplish	  some	  or	  all	  of	  
the	  LISA	  science	  objec,ves	  at	  lower	  cost	  points	  

•  Explore	  how	  architectural	  choices	  affect	  science,	  risk	  and	  cost	  
•  Iden,fy	  key	  enabling	  technologies	  

•  Elements:	  the	  research	  community,	  Core	  Team,	  
Community	  Science	  Team,	  Science	  Task	  Force,	  Team	  X	  

•  Ac,vi,es	  
•  RFI,	  public	  workshop,	  open	  house,	  ‘in-‐breeding’	  
•  Core	  Team	  analyses,	  CST	  analyses,	  science	  analyses,	  Team	  X	  
studies	  (4),	  Study	  team	  delibera,ons,	  “Abstrac,ng”	  for	  the	  Final	  
Report	  
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Science,	  Risk	  and	  Cost	  
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General	  Findings	  
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•  Scien,fically	  compelling	  mission	  concepts	  can	  be	  carried	  out	  for	  less	  than	  
the	  full	  LISA	  cost.	  No	  concepts	  were	  found	  near	  or	  below	  $1B.	  	  
•  Scaling	  the	  LISA	  architecture	  with	  3	  arms	  down	  to	  the	  SGO	  Mid	  concept	  
preserves	  compelling	  science,	  reduces	  cost	  and	  maintains	  low	  risk.	  	  	  
•  Elimina,ng	  a	  measurement	  arm	  reduces	  costs	  modestly,	  reduces	  science	  
and	  increases	  mission	  risk.	  
• More	  dras,c	  changes,	  such	  as	  elimina,ng	  drag-‐free	  opera,on	  or	  adop,ng	  a	  
geocentric	  orbit,	  significantly	  increase	  risk,	  and	  the	  associated	  cost	  savings	  
are	  uncertain.	  
•  Scien,fic	  performance	  decreases	  far	  more	  rapidly	  than	  cost.	  
• We	  have	  found	  no	  technology	  that	  can	  make	  a	  drama,c	  reduc,on	  in	  cost.	  
•  There	  is	  an	  urgent	  need	  for	  NASA	  to	  prepare	  for	  the	  imminent	  explora,on	  
of	  the	  Universe	  with	  gravita,onal	  waves,	  leading	  to	  revolu,onary	  science.	  	  
The	  U.S.	  needs	  a	  sustained	  and	  significant	  program	  suppor,ng	  technology	  
development	  and	  science	  studies	  to	  par,cipate	  in	  the	  first	  space-‐based	  
gravita,onal-‐wave	  mission.	  



Mission	  Concept	  Study	  Report	  
•  The	  final	  study	  report	  can	  be	  downloaded	  from:	  	  
hdp://pcos.gsfc.nasa.gov/studies/gravita,onal-‐
wave-‐mission.php	  

•  Addi,onal	  informa,on	  at	  the	  same	  loca,on:	  
•  Request	  for	  Informa,on	  (RFI)	  
•  Team-‐X	  Study	  Summaries	  
•  Team	  X	  Final	  Study	  Reports	  
•  Links	  to	  presenta,ons	  and	  other	  study	  documents	  
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THE	  ASTROPHYSICS	  DIVISION	  	  
AT	  NASA	  HEADQUARTERS	  

8	  



Changes	  at	  Astrophysics	  Division,	  NASA	  HQ	  
•  Paul	  Hertz	  has	  been	  the	  Division	  Director	  for	  about	  a	  

year	  
•  X-‐ray	  astronomer,	  long	  ago	  
•  Been	  associated	  with	  Astrophysics	  or	  the	  Science	  Mission	  
Directorate	  for	  >15	  years	  

•  Some	  history	  with	  LISA,	  notably	  the	  2003	  TRIP	  review	  
•  Staff	  turnover	  in	  August	  and	  September	  

•  Many	  Program	  Execu,ves	  and	  Program	  Scien,sts	  associated	  
with	  the	  Physics	  of	  the	  Cosmos	  program	  have	  lek.	  

•  Replacements	  are	  in	  place.	  	  Brain-‐washing	  ongoing.	  
•  Joan	  Centrella	  has	  taken	  a	  1	  year	  detail	  to	  be	  Paul’s	  deputy	  for	  
strategic	  planning	  

•  The	  NRO	  telescopes	  

9	  



The	  next	  5	  slides	  are	  taken	  from	  Paul	  Hertz’s	  
presenta,on	  to	  the	  Fourth	  PhysPAG	  Mee,ng,	  

Washington,	  DC,	  14-‐16	  Aug.	  2012	  
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A	  SCENARIO	  LEADING	  TO	  	  
AN	  ESA-‐NASA	  PARTNERSHIP	  

16	  



ESA-‐led	  Mission	  (1/3)	  
•  ESA	  is	  expected	  to	  ini,ate	  a	  call	  for	  the	  L2	  and	  L3	  (Large/

Cornerstone)	  mission	  opportuni,es	  in	  the	  near	  future.	  
•  If	  invited,	  NASA	  could	  par,cipate	  as	  a	  minority	  partner	  in	  an	  ESA-‐

led	  mission,	  with	  a	  “probe-‐class”	  investment	  (~$100-‐600	  M).	  
•  ESA	  cost	  cap	  ~850	  M€,	  member	  state	  contribu,ons	  ~200	  M€	  
•  The	  eLISA	  Consor,um	  has	  been	  formed	  and	  will	  likely	  propose	  the	  

New	  Gravita,onal-‐Wave	  Observatory	  (NGO)	  concept	  as	  a	  ‘no,onal’	  
mission	  for	  the	  Cornerstone	  proposal.	  

•  NGO,	  a	  two-‐arm	  scaled-‐down	  version	  of	  LISA,	  was	  costed	  at	  
1,060	  M€	  for	  ESA’s	  por,on	  of	  L1.	  

•  NASA	  could	  enable	  the	  addi,on	  of	  a	  third	  arm	  adding	  science	  
benefit	  with	  lidle,	  if	  any,	  addi,onal	  cost.	  	  This	  mission	  concept	  is	  
essen,ally	  equivalent	  to	  SGO-‐Mid.	  
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ESA-‐led	  Mission	  (2/3)	  
A	  possible	  ,meline	  
•  Call	  for	  science	  theme	  (cornerstone)	  proposals	  in	  
2013.	  	  Selec,on	  in	  late	  2013.	  

•  Brief	  study	  of	  concepts	  
•  Call	  for	  mission	  concepts	  in	  late	  2014,	  selec,on	  in	  
late	  2015.	  

•  LISA	  Pathfinder	  in	  2015/2016	  (NWNH	  tripwire)	  
•  Concept	  studies	  (Phase	  A)	  
•  Sequence	  L2/L3	  in	  late	  2016	  or	  early	  2017.	  
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ESA-‐led	  Mission	  (3/3)	  
What	  does	  NASA	  have	  to	  do	  to	  par,cipate?	  
•  Track	  the	  evolu,on	  of	  the	  ESA	  L2/L3	  process	  over	  the	  

next	  year	  
•  Ascertain	  the	  condi,ons	  for	  a	  partnership	  

•  Par,cipa,on	  in	  concept	  defini,on	  
•  Technology	  development	  for	  poten,al	  hardware	  contribu,ons	  
•  Milestones	  for	  technology	  and	  commitment	  

•  Sustain	  the	  research	  community	  to	  work	  on	  science	  case	  
•  Synchronize	  technology	  and	  conceptual	  ac,vi,es	  with	  

ESA	  ,me	  line.	  
•  Demonstrate	  convincing	  level	  of	  commitment	  to	  ESA	  
•  Focus	  on	  value-‐added	  concept	  defini,on	  work	  
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NRC	  COMMITTEE	  ON	  ASTRONOMY	  
AND	  ASTROPHYSICS	  (CAA)	  
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CAA	  Mee,ng	  
•  The	  Commidee	  on	  Astronomy	  and	  Astrophysics	  
•  A	  standing	  commidee	  of	  the	  Na,onal	  Research	  Council,	  
lasts	  un,l	  the	  next	  decadal	  begins	  

•  The	  interpreters	  of,	  and	  advisors	  on,	  the	  2010	  decadal	  
recommenda,ons	  (NWNH)	  

•  Last	  Tuesday,	  the	  CAA	  asked	  “…	  to	  hear	  [my]	  views	  
on	  what	  NASA	  should	  be	  doing	  to	  enable	  future	  
missions	  given	  that	  IXO	  and	  LISA	  are	  not	  likely	  to	  
happen	  in	  this	  decade.”	  

•  My	  answer	  was	  based	  on	  two	  scenarios	  
•  A	  near-‐term	  partnership	  led	  by	  ESA	  (see	  earlier	  charts)	  
•  A	  post-‐2020	  partnership	  led	  by	  NASA	  

21	  



CAA	  Response	  
•  They	  recognized	  
•  The	  opportunity	  for	  a	  facility-‐class	  mission	  that	  did	  NWNH	  
science	  at	  probe-‐class	  prices	  

•  Any	  recommenda,ons	  that	  they	  might	  have,	  now	  or	  in	  
2015,	  would	  have	  to	  take	  Europe	  into	  account.	  

•  They	  see	  a	  similar	  dynamic	  in	  Euclid/WFIRST,	  
Athena/AXSIO	  and	  possibly	  exoplanets.	  

•  A	  co-‐chair	  suggested	  that	  they	  have	  an	  en,re	  session	  
on	  working	  with	  interna,onal	  partners.	  
•  Hertz	  suggested	  that	  an	  ESA	  process	  would	  be	  known	  
about	  the	  end	  of	  the	  year.	  
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TECHNOLOGY	  DEVELOPMENT	  
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Technology	  Development	  Plan	  (1/3)	  
•  The	  GW	  Study	  Team	  is	  working	  on	  a	  new	  Technology	  
Development	  Plan,	  scheduled	  for	  comple,on	  in	  
March	  2013.	  

•  It	  will	  be	  adaptable	  to	  both	  the	  ESA-‐led	  near-‐term	  
scenario	  and	  the	  NASA-‐led	  long-‐term	  scenario.	  

•  ESA-‐led	  mission:	  TRL	  5	  at	  the	  subsystem	  level	  by	  mid-‐
CY16	  
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Technology	  Development	  Plan	  (2/3)	  
•  Cri,cal	  technology	  areas	  (appropriate	  to	  near-‐term	  
ESA	  opportunity)	  
•  Telescope	  subsystem:	  pathlength	  stability,	  scadered	  light	  
•  Laser	  subsystem:	  subsystem	  integra,on,	  life,me,	  
reliability	  

•  Micronewton	  thrusters:	  life,me,	  maximum	  thrust,	  larger	  
propellant	  capacity	  

•  Phase	  measurement	  subsystem:	  subsystem	  integra,on	  for	  
higher	  TRL	  tests	  

•  The	  plan	  subject	  to	  review	  in	  2015/2016,	  when	  the	  
strategic	  path	  forward	  is	  known.	  	  
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Technology	  Development	  Plan	  (3/3)	  
•  Par,cipa,on	  in	  ST7	  is	  an	  extraordinary	  opportunity	  
to	  leverage	  past	  investment,	  to	  engage	  community	  
and	  gain	  insight	  into	  core	  technologies.	  
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NEAR-‐TERM	  ACTIONS	  
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Re-‐Establishing	  a	  Partnership	  
•  Synchronizing	  the	  Agencies	  
•  Coordinate	  decision	  processes	  
•  Establishing	  either	  a	  joint	  science	  team,	  or	  a	  single	  agency	  
science	  team	  with	  observers	  

•  Coordina,ng	  concepts,	  and	  concept	  defini,on	  
•  Coordina,ng	  technology	  developments	  

•  Defining	  the	  process	  at	  each	  Agency	  
•  NASA	  promises	  a	  whitepaper	  before	  early	  January	  
•  ESA?	  	  1-‐2	  months	  aker	  Ministerial,	  say	  January?	  

•  Milestones	  to	  look	  for	  
•  When	  is	  the	  concept	  frozen?	  	  How	  frozen?	  

•  This	  drives	  technology	  development	  at	  higher	  TRLs	  
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Re-‐Establishing	  a	  Partnership	  
•  More	  milestones	  to	  look	  for	  
•  When	  are	  the	  partnerships	  frozen?	  How	  frozen?	  

•  How	  well	  defined	  do	  the	  contribu,ons	  have	  to	  be?	  
•  When	  does	  the	  partner's	  technology	  have	  to	  be	  ready?	  

•  When	  the	  L2/L3	  ordering	  happens,	  does	  the	  partner	  have	  to	  have	  
mature	  (TRL	  5	  or	  6)	  technology	  or	  a	  plan	  to	  mature	  the	  technology	  
(TRL5	  by	  Phase	  A	  start,	  TRL	  6	  by	  PDR)	  

•  Support	  ST7	  and	  LPF	  
•  Increased	  par,cipa,on	  by	  the	  community	  
•  Proposal	  for	  joint	  opera,ons	  
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