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New	  Observa+ons	  of	  Fomalhaut,	  	  
Beta	  Pic	  and	  HR	  4796A	  with	  HST	  and	  GPI	  	  
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Knowledge	  of	  Beta	  Pic	  is	  born	  September	  1984	  
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10-‐year	  anniversary	  
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First deep 
coronagraphic 
image of Beta Pic 
from 1987. 
 
Smith & Terrile. 
 
Never published or 
seen before 
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30-‐year	  anniversary	  in	  2014	  	  
Should	  have	  been	  held	  in	  low-‐earth	  orbit,	  above	  Paris	  
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•  That	  space	  staTon	  =	  s+ll	  science	  fic+on	  
	  
•  Real	  Tme	  imaging	  of	  exoplanetary	  systems	  	  =	  
science	  fact	  
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30-‐year	  anniversary	  in	  2014	  
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GPI	  First	  Light	  
the	  HR	  4796A	  planetary	  system	  is	  detected	  in	  real	  Tme	  
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A	  remarkable	  achievement	  
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Raw images in ~60 seconds integration. 
No data processing. 
No PSF subtraction. 

Space:  HST/STIS     Ground:  Gemini Planet Imager  
  

Perrin et al. 2014, in press 
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Fitzgerald et al. 2014, in prep. 

Total	  Intensity	  	  	  	  	  	  	  	  	   	  	  	  	  	  Polarized	  Intensity	  

15˚ 165˚ 

165˚ 15˚ 

Brighter 
side in 

both 
optical 

and NIR 
data.  

Forward 
scattering 
direction. 

Perrin et al. 2014, in press. 

forward 

forward 

K-band 

offsets of the ring center relative to the star  0.56 ±  
0.06 AU  west, and 1.33 ± 0.13 AU  south,  
consistent with previous estimates  
(Schneider et al. 2009;  
Thalmann et al. 2011)  
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The	  scaZering	  
properTes	  of	  the	  HR	  
4796A	  ring	  are	  more	  
complex	  than	  
expected:	  	  Large	  
parTcles?	  
Not	  opTcally	  thin?	  
	  
Perrin,	  Duchene,	  Millar-‐
Blanchaer,	  et	  al.	  2014	  
(arXiv:1407.2495)	  
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Optically thin Mie scattering model for astronomical silicates 

MCFOST models by Gaspard Duchene 

Pol Fraction 
K-band 
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What	  is	  the	  morphology	  of	  the	  β	  Pic	  disk	  with	  GPI’s	  inner	  
working	  angle	  and	  image	  fidelity?	  

[Max	  Millar-‐Blanchaer	  et	  al.,	  in	  prep.]	  
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GPI	  Discovery	  of	  verTcal	  asymmetry	  along	  minor	  axis.	  	  	  NOT	  edge-‐on.	  
[Max	  Millar-‐Blanchaer	  et	  al.,	  in	  prep.]	  	  
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From	  Kalas	  &	  JewiZ	  1996	  
A	  dust	  disk	  can	  have	  a	  symmetric	  structure,	  but	  isophotes	  will	  appear	  to	  
curve	  due	  to	  the	  phase	  funcTon	  effect	  when	  the	  disk	  is	  not	  edge-‐on	  
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Kalas & Jewitt 1996, ApJ, 111, 1347 
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20	  yrs	  ago…	  
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Top of image is the NORTHWEST side 

GPI	  Discovery	  of	  verTcal	  asymmetry	  along	  minor	  axis.	  	  	  NOT	  edge-‐on.	  
[Max	  Millar-‐Blanchaer	  et	  al.,	  in	  prep.]	  	  



Paul	  Kalas,	  30	  yrs	  Beta	  Pic,	  Paris,	  2014	  

What	  exactly	  are	  the	  consequences?	  
Degeneracies	  between	  PA	  and	  mutual	  inclinaTon	  depends	  on	  line	  of	  sight	  

relaTve	  to	  line	  of	  nodes	  
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What	  exactly	  are	  the	  consequences?	  
Degeneracies	  between	  PA	  and	  mutual	  inclinaTon	  depends	  on	  line	  of	  sight	  

relaTve	  to	  line	  of	  nodes	  
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Pearce & Wyatt 2014 

Fomalhaut	  
New	  HST/STIS	  observaTons	  Sept.	  27,	  2014,	  to	  resolve	  the	  10	  AU	  

“ice-‐line”	  belt	  in	  scaZered	  light	  
undisturbed	  	  	  	  	  or	  	  	  	  	  disturbed?	  

See also Faramaz et al. 2014 
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Summary	  
•  HR	  4796A	  with	  GPI	  (Perrin	  et	  al.	  2014,	  Fitzgerald	  et	  al.	  
2014):	  	  Very	  unexpected	  ~40%	  polarizaTon	  on	  what	  was	  
previously	  thought	  to	  be	  the	  back-‐scaZering	  side	  of	  the	  belt.	  	  
Large	  grains?	  Op+cally	  thick?	  

•  Beta	  Pic	  with	  GPI	  (Millar-‐Blanchaer	  et	  al.	  2014):	  	  New	  
GPI	  polarimetry	  gives	  unprecedented	  view	  of	  the	  minor	  axis	  
direcTon.	  	  Asymmetry	  discovered.	  	  Suggests	  that	  the	  inner	  dust	  
disk	  is	  not	  edge-‐on	  by	  a	  few	  degrees.	  	  Implica+ons	  for	  planet-‐
disk	  rela+ve	  geometries?	  	  	  

•  Fomalhaut	  with	  HST	  (Kalas	  et	  al.	  2014):	  New	  HST	  observaTons	  
planned	  to	  map	  the	  morphology	  of	  Fomalhaut	  A’s	  inner	  belt.	  	  Is	  
it	  dynamically	  disturbed?	  


