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Hubble Outer Planet
Atmospheres Legacy
(OPAL) program

Simon, Wong, & Orton



Hulbble Finads Giant Halo Around the Andromeo

Lehner, Howk, & Wakker



Hubble Finds Two Chaotically Tumbling Pluto Moons

New Horizons

Nix and Hydra
Showalter, Hamilton NASAIJHUAPL/SWRI



s That the Nearest Quasea
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Companion black hole has cleared out

a donut hole in the accretion disk, and
Yan, Lu, Dai, & Yu the smaller black hole has its own

mini-disk with an ultraviolet glow.



Hulbble’s 251 Anniversary Relesses

September 2015
April 2015

January 2015
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~650 people in FY16 Muller Bloomberg

Stieff

Rotunda




Notteworthy Hulblble ltems



13,376 publications to date



Frontier Fields



JWST



JWST schedule - 8.75 months of funded schedule reserve available

2012 | 2013 | 2014 | 2015 | 2018 | 2017 | 2018 |
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Spacecraft

oTIS

Telescope

~10m
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This wall to move to left and four consoles from
Flight Control Room moved to Back Room
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Flight Control Room
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First Light and
Reionization (also mid IR)

@rmation in the
%gellenic Clouds

Galaxy Assembly with
Gravitational Lensing Galaxy

Assembly and Physics of
Galaxy Formation

IFUs and the
Distant Universe Warm Molecular

Hydrogen at High-z
Interpretin

Galaxies
: Physics of
SEDs of Galaxies
—_\_ Brown Dwarfs

Protoplanetary
Disks
Direct Imaging of

Formation of Super Exoplanets
Star Clusters

Ultra Faint Dwarf

Organic Material in the
Circumstellar Media

Mid-IR
Spectroscopy of the
Epoch of Galaxy
Assembly

Solid lcy Material in
Star Forming Regions

Star Forming Galaxies
Core Collapse fromz=41to 10

: High Redshift Galaxy —
Debris Disks Supernovae and Ejecta Clusters 7
Confiemmnea T > 2015)




New Challlenges for Science Sysitems [Engineering

Complex Instruments
NIRCam NIRSpec AQ+ imeging e frem 0.6 fo 28.5 miterons

TV specimseepy Al 5 wavelengiihe
B MGIES GFf COIMEEIZRIMY
MIR IFU

MOS in Space Spectroscopy

| — ——

Moving Target High Contrast Imaging
Support

Ultra Sensitive and
NIR IFU Spectroscopy High Resolution Imaging
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released in January 2017



Data analysis tools include

ST Cube (Cube tool)

Multi-object spectroscopy tool

SpecView (1D spectroscopy tool)

24
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100x More Power




Widle [Field Iniramed Survey Telesco

WFIRST
® [Huloloe’s power

® [Hlulolola’s meelviicn amdl imegre ity
® 100x lemgrer ek of view them [Hulolble
oI meteteleseopeldonatecdiftomiNRE
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® Commneagapn - “omel of concepi” fier “Liie [Finding”™ elescopea




Wishin
folume Around
Asbvomebnc Devecting - oo

High Redant comnes Binaricy Wi
Imaging Brown smology
Low-mass  Kemek Color-Magritude

erribory
Bve O ockaomires DiSbibubions Evolution
o M S, Characherizing Regions

S Bbection Retrance _Group-Scale Populablons
All-Sky

Stars
s gFrame Freeosting Fsb Clusbers Luminosity
responsible sources Dissect

Photometry Timing Mﬂm"ﬂbgu Q

Distant Nepbune

Ouner - i g oo I RS
Distinguishing R Mpc
Resolyed =3 Fln I I
System

Disk Transit Infrared
Gpavibational PI’O Solar Black Lensmg b II
Oort Magellanic Supev resolubion PI aneb
Seaehmg

Near-field_Transibs Coldesv Specbvosmpg
Cold igh Massce C Callbrablon

Exp\cslons MaPPlng A u a s ars Age

\Losing

tions Sabelllbes
Fossls Sougies Surveys I Lymar-Alpha

quence

Cosmic Closest Precision Distribution

Great Observatory Like Guest Observer Program

Kepler Search

WFIRST Search

2800 planets outside of
Kepler’'s Search Volume



Hulololle - 2 speciaculler start

WIRIIRST - [Hhulolola X 100
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