Hubble Science Briefing

| . . rb 5
4 D |
SR A ;
’ ¢ S, *
A )3 . anets with

. the Hubble Space Telescope
Dr. John H. Debes, Dr. Redoaummer & Dr. NikoleK. Lewis

.%ENSS‘?PE October 26", 2015

EXOPLANETS Operate d for NASA by AURA



| dzo 6 f SQa { G dzRA
Formation and Evolution in Dusty
Disks around Stars




HST Is Pivotal in Exoplanet Scienc
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A Stellar Nursery Laid Bare

Protoplanetary Disks HST - WFPC2
1 Orion Nebula

. PRC95-45b « ST Scl OPO - November 20, 1995
“ M. J. McCaughrean (MPIA), C. R. O'Dell (Rice University), NASA 4



First Peeks at Protoplanetary Disk
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Complex Structures Hint at Planet
Formation
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The Late Stages of Planet Formation
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The Late Stages of Planet Formation
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Chemistry in Disks
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Chemistry in Disks

HST201318
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of Exoplanets

Dr. RémiSoummer



Direct Imaging oExoplanets

http://apod.nasa.gov

August 2008 solar eclipse, seen from Mongolia

Mercury and Venus
visible during solar
eclipse

The goal is to reproduc
this effect for another
star, using optical
Instrumentation
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Case of a perfect telescope

Diffraction pattern of a star with perfect telescope
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Case of a perfect telescope

Diffraction pattern of a star with perfect telescope, increasing the scaling
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Case of a perfect telescope

Diffraction pattern of a star with perfect telescope, increasing the scaling
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Case of a |
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Young Jupiter: 10
Jupiter: 10°°
Earth: 100

Contrast:

how faint a detail can be
seen next to a star
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Starlight suppression with
coronagraph




Example with real telescope and coronagraph
Lyot Project Coronagraph + Extreme AO (2004)

M-star companion to Zeta-Vir

(Hinkley et al. 2010) —— "N -~ Earth-like planet: 10'° contrast

Young giant planet: 10° to 107 contrast
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“residual speckles” are similar to real sources

Credit: R. Oppenheimer & Lyot Project
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Reference star subtraction

HD 141 569| | HD 129433| |

ACS/HRC F606W  Clampin et al. 2003

HD 141569A - HD 129433

AB Aur GJ 273 AB Aur - GJ273
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NICMOS/NIC2 Fl 10W Perrin et al. 2009
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