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The	  Lucky	  Star	  work-‐packages	  
	  

Work-‐package	  1:	  rings	  around	  small	  bodies	  
	  

Explore	  Chariklo’s	  rings	  	  (radius,	  width,	  opJcal	  depth,	  albedo…)	  and	  	  
understand	  the	  origin	  	  of	  rings	  	  around	  small	  bodies,	  and	  rings	  in	  general.	  	  
	  

Work-‐package	  2:	  very	  small,	  sub-‐km	  TNOs	  and	  Oort	  Cloud	  objects	  
	  

Detect	  small	  TNOs	  using	  serendipitous	  stellar	  occultaJons.	  DisJnguishing	  
the	  Kuiper	  Belt	  Objects	  (KBOs),	  i.e.	  TNOs	  within	  about	  1000	  AU,	  and	  Oort	  
Cloud	  objects,	  much	  farther	  away,	  from	  ~1,000	  to	  ~50,000	  AU.	  
	  

Work-‐package	  3:	  Pluto’s	  atmosphere	  
	  
Be\er	  define	  Pluto’s	  atmospheric	  structure,	  dynamics	  and	  seasonal	  	  
evoluJon.	  Discover	  atmospheres	  around	  other	  large	  TNOs.	  	  
	  

Work-‐package	  4:	  other	  large	  TNOs	  
	  
Obtain	  key	  physical	  parameters	  of	  large,	  representaJve	  TNOs.	  	  
Unveil	  the	  variety	  of	  TNOs.	  	  



The	  Lucky	  Star	  budget	  
	  
	  

-‐  about	  30	  travels	  per	  year	  (meeJngs,	  campaigns)	  

-‐  about	  10	  EMCCD	  kits,	  or	  30	  Cmos	  kits	  

-‐  possibility	  to	  invite	  personnels	  at	  Meudon	  	  (analysis,	  modeling,	  etc…)	  

-‐  possibility	  to	  buy	  telescope	  ;me	  (astrometry,	  campaigns)	  

-‐  eleven	  years	  of	  post-‐doc	  +	  one	  3-‐year	  PhD	  
	  
*	  serendipitous	  detecJons	  of	  small	  TNOs	  &	  Oort	  Cloud	  Objects	  (OCOs)	  
*	  ephemerides,	  catalogs,	  predicJons,	  campaigns	  
*	  ring	  dynamics	  and	  origin	  
*	  Pluto’s	  (and	  others’)	  atmosphere	  
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Lucky	  Star:	  let’s	  have	  a	  dream	  

*	  Define	  scienJfic	  goals	  
	  
*	  Choose	  events	  according	  
to	  scienJfic	  interest	  
	  
*	  Plan	  observaJons	  well	  in	  
advance	  (big/small	  scopes)	  
	  
*	  Publish	  results	  



Lucky	  Star:	  let’s	  have	  a	  dream	  

•  detect	  many	  km-‐size	  TNOs	  and	  OCOs	  and	  reconstruct	  
early	  solar-‐system	  collisional	  history	  

	  
•  reconstruct	  Chariklo’s	  shape	  and	  ring	  structure,	  	  

discover	  new	  ring	  systems	  and	  understand	  how	  rings	  
form	  and	  evolve	  

	  
•  Reconstruct	  and	  understand	  Pluto’s	  atmospheric	  

structure	  and	  evoluJon,	  discover	  new	  atmospheres	  	  

•  Measure	  shapes	  of	  very	  elongated	  TNOs	  (Varuna,	  
Haumea),	  compare	  to	  Jacobi	  shapes,	  assess	  hydrosta;c	  
equilibrium	  

	  
•  Unveil	  some	  crazy	  behaviors	  that	  no	  one	  thought	  of	  
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Lucky	  Star:	  reality	  

GAIA	  release	  Sept.	  2016	  
	  
•  is	  1-‐mas	  accuracy	  achievable?	  	  
	  
•  is	  implementa;on	  into	  predicJon	  programs	  

straighhorward	  or	  painful?	  
	  
•  are	  there	  hidden	  flaws?	  



perfect	  
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aier	  GAIA	  release	  Sept.	  2016	  
	  
•  how	  to	  transfer	  GAIA	  accuracy	  to	  ephemerides?	  	  
	  
•  how	  to	  maintain	  good	  ephemerides	  for	  tens	  of	  

objects?	  

Lucky	  Star:	  reality	  



100%	  reliable	  
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Lucky	  Star:	  reality	  	  
•  choices	  of	  cameras:	  be\er	  to	  have	  many	  cheap	  

systems	  staying	  at	  various	  sites	  or	  a	  few	  good	  
detectors	  transported	  from	  place	  to	  place?	  

	  
•  	  are	  ;ming	  issues	  solved,	  at	  last?	  

	  
•  many	  biggish	  amateurs	  and	  smallish	  professional	  

scopes	  worldwide:	  logisJcs,	  coordinaJon,	  etc…	  
become	  painstaking	  


