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Motivation

2

• Study closer in / older / 
smaller planets

• Occurrence rate increases

• Amenable to both RV & 
imaging

• Guide surveys
• Measure mass 
• Measure density



Br ig h t  s t a r s  sca t t e r  g la r e , o r  “ sp e ck le s”  
a cross  ou r  im a g e s  a n d  ob scu re  p la n e t s

• Residua l sta rligh t due  to  evolving  
op tica l e rrors from  a tm osphe ric 
tu rbu lence  & the  instrum en t itse lf

• Direct im aging  is  lim ited  by speckle  
noise  in  a lm ost a ll con texts

• 100 × reduction  in  speckle  noise  
wou ld  p rovide  access to  nea rby 
young  Jup ite r ana logues 

• Access to  close r sepa ra tions:
approx. 10 × h ighe r p lane t yie ld

Speckles look 
like  p lane ts!

Im age  Da ta : J. Ch ilcote  /  GPI

1 second 1 minute
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Lyot Stop Coronagraph ic 
Im age
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Pupil

Apodize r

• Blocks ֦ s ta rligh t ֦ bu t ֦ le aves ֦ speckle s

Conceptݐ ֦ Baudozֺ ׅ ֦ Ga liche r ֺ ׅ ֦ Ge ra rd ֺ ֦ ֦ ֦ ֦ FPM֦ݐ KAUST֦ ӶFu ֦ &֦ Wolfgang ӷ֦ ֦ ֦ ֦ ֦ Im agesݐ ֦ Oׇ ֦ Lard i»re ׅ ֦ Aׇ ֦
Johnson

Curren t Sta rligh t Suppression :
Ap od ize d  Lyo t  Coron a g ra p h



Entrance
Pupil

Apodize r Tilt e d  Foca l 
Plane  Mask

Lyot Stop
with  p in h o le

Fr in g e d  Im age

plane t ֦ &
speckles

sta r ֦ core

Concep tݐ ֦ Baudozֺ ׅ ֦ Ga liche r ֺ ׅ ֦ Ge ra rd ֺ ֦ ֦ ֦ ֦ FPM֦ݐ KAUST֦ ӶFu ֦ &֦ Wolfgang ӷ֦ ֦ ֦ ֦ ֦ Im agesݐ ֦ Oׇ ֦ Lard i»re ׅ ֦ Aׇ ֦
Johnson

• Keep  a  sm all fraction  of re jected  sta rligh t and  crea te  fringes
• Measure  the  phase  & am plitude  of each  speckle

Solu tion :
In t e r fe rom e t ry w it h  t h e  FAST Se lf-Coh e re n t  Ca m e ra



Fr in g e d Un -
Fr in g e d

Resu lt:
≈200× op t ica l sp e ck le  su b t r a ct ion

• Made ֦ devices ֦ ta lk֦ toge the r ֦ Ӷcameras ׅ ֦ s tages ׅ ֦ DMׅ ֦ sou rces ׅ ֦ e tcׇ ӷ
• Deve loped ֦ ca lib ra tion ֦ p rocedure ֦ Ӷm apping ֦ be tween ֦ fringe ֦ and ֦

correctionӷ
• Simplified ֦ con tro l֦ m a th ֦ Ӷsimple r ֦ &֦ m ore ֦ robustӷ






Resu ltݐ
Add it ion a l֦ Pos t ֦ Proce ss in g ֦ w it h ֦ Coh e re n t ֦
Diffe re n t ia l֦ Im a g in g

• Add ֦ CDI֦ for ֦ anothe r ֦ ٙ ؞ ٚ׆ ؞ suppressionݖ ֦ Ӷbest ֦ re su lt ֦ so ֦ fa rӷ
• Challengesݐ ֦ physica l֦ de tector ֦ p ixe l֦ re sponse

In it ia l Act ive  Con t ro l
Act ive  Con t ro l 

& Pos t -Proce ss in g

Rea l lab  da ta  with  sim ula ted  p lane ts and  d isk
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