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WFC-3 Science Team - star formation in M83
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first science

ACS 144 orbits WFC3 / IR  10 orbits



Post SM4 science

Within ~ 4 weeks of taking the first WFC-3 “Treasury Program” data,

the GO community had 10 papers on Astro-ph

➡ z ~ 8 galaxies
Bouwens et al, UCSC

➡ Galaxies z = 6-9
McLure et al, Caltech

➡Galaxy formation in
the reionization epoch
Yan et al, ASU

aft
er 

onl
y 6

0

aft
er 

onl
y 6

0

of 
19

2 o
rbi

ts

of 
19

2 o
rbi

ts

courtesy of the 
HUDF09 Team
PI: Garth Illingworth 



Online traffic during SM4



Outreach impact

number of stories



Outreach impact

number of readers reached

SM4 and EROSM4 and ERO reached over reached over

1 billion readers1 billion readers among among
newspapers andnewspapers and
internet articlesinternet articles



HST budget projection in FY’08 for “cheap ops.”
- already significantly below post SM3B levels

HST
budget
@ STScI

STScI budget evolution



SM2 SM3BSM3A ~40%

efficiency improvements

strategy & objectivesstrategy & objectives
organizationorganization
processes & operationsprocesses & operations
resourcesresources
resultsresults

HST staff vs yearHST staff vs year

FTE support without OPO or Flight Ops.



strategy & objectivesstrategy & objectives
organizationorganization
processes & operationsprocesses & operations
resourcesresources
resultsresults

science metrics:
refereed publications



efficiency & improvements
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spacecraft on target efficiency

data retrieval time



Phase I Proposal Preparation and submission:
• improved user tools
• improved documentation
• no budget for observing proposal until
accepted

Phase II Processing:
• improved user tools (fewer problem
submissions)
• streamlined processing & automation
• simplified conflict/duplication rules & tools
• simplified change request processing

Planning & Scheduling:
• improved operational tools & automation
• added onboard data capacity

Data Management:
• improved pipeline (maturity)
• streamlined processing & automation
• data distribution via internet

STScI
process improvements

strategy & objectivesstrategy & objectives
organizationorganization
processes & operationsprocesses & operations
resourcesresources
resultsresults

HST staff vs. year



James  Webb  Space  Telescope



3Flight Mirror Testing at MSFC

Flight ISIM Structure at GSFC

James  Webb
Space  Telescope



Both HST’s and JWST’s expectations
are probably unrealistic



budget authority change, $ in millions FY’09 FY’10 FY’11 FY’12 FY’13

Hubble Space Telescope 53 -13 -13 -0.2 -2.8

James Webb Space Telescope 75 130 120 119 141
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ATLAST Concepts

8-m Monolithic Primary
(shown with on-axis SM configuration) 9.2-m Segmented Telescope

16.8-m Segmented Telescope

36 1.3-m hexagonal mirror segments 

36 2.4-m hexagonal mirror segments 

ADVANCED TECHNOLOGY LARGE-APERTURE SPACE TELESCOPE = ATLAST
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Common Features for all DesignsCommon Features for all Designs
•• Diffraction limited @ 500Diffraction limited @ 500  nmnm
•• Designed for SE-L2 environmentDesigned for SE-L2 environment
•• Non-cryogenic OTA at ~280Non-cryogenic OTA at ~280oo K K
•• Thermal control system stabilizes PMThermal control system stabilizes PM

temperature to ± 0.1temperature to ± 0.1oo K K
•• OTAOTA  provides two simultaneouslyprovides two simultaneously

available foci -available foci -  narrow FOVnarrow FOV
Cassegrain (2 bounce) for ExoplanetCassegrain (2 bounce) for Exoplanet
& UV instruments and wide FOV& UV instruments and wide FOV
TMA channel for TMA channel for Vis/NIR Vis/NIR GigapixelGigapixel
imager and MOSimager and MOS

•• Designed to permit Designed to permit (but(but  not require)not require) on- on-
orbit instrument replacement andorbit instrument replacement and
propellantpropellant  replenishment (enables areplenishment (enables a
20+ year mission lifetime)20+ year mission lifetime)

On-axis Cass
Focus for UV &
Exoplanet Instr.

Three Mirror
Anastigmat (TMA)

Focii for Wide
Field Instr.
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“Are We Alone?”

The number of star systems where one
can search for potentially habitable

worlds increases approximately as the
cube of the telescope diameter

The signature of life is encoded in the
spectrum of the Earth

HST JWST 16-meter Mirror

An Earth-twin at a distance of 20 parsecs is 8x fainter than the
faintest galaxy in Hubble’s Ultra Deep Field Survey.
A large space telescope is required to detect life on

exoplanets.

A 16-m telescope in space enables the Era of Remote Sensing
of Oceans, Weather, Land and Vegetation coverage on

 Hundreds of Habitable Worlds Beyond Our Solar System

Wavelength (microns)

R=500 Spectra of Earth Twin
with ATLAST
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For more info on ATLAST:
http://www.stsci.edu/institute/atlast

Large UVOIR telescopes are required
for many astrophysics research areas

• Star formation &
evolution; resolved
stellar populations

• Galaxy formation &
evolution; supermassive
black hole evolution

• Formation of structure in
the universe; dark
matter kinematics

• Origin and nature of
objects in the outer
solar system

A “life finder” telescope will clearly
be a multi-billion dollar facility -
support by a broad community
will be needed if it is to be built.

ATLAST can characterize a large sample of potentially habitable
worlds AND do a wide range of pioneering astrophysics.


