
Hubble Science Briefing 

 

NASAõs Next Flagship Observatory:  

The James Webb Space Telescope 
 

September 6th, 2012 

Jason Kalirai (STScI) 



NASAõs Next Flagship Observatory 

 The James Webb Space Telescope 

Jason Kalirai (STScI) 

 

 

Outline 

1.) NASAõs Great Observatories 

2.) The Top Astronomy Questions Today 

3.) The James Webb Space Telescope 

4.) JWST ð Technology 

5.) JWST ð Science 
2 



   

The Great Observatories 
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   HST Discoveries 
1.)  Dark energy and the expansion of the Universe 
2.)  Supermassive black holes 
3.)  The age of the Universe 
4.)  Gravitational lensing 
5.)  Dark matter 
6.)  Imaging and spectroscopy of exoplanets 
7.)  Sources of GRBs 
8.)  Ages of stellar pops beyond the Milky Way 
9.)  Precise Measurements of the Hubble Constant 
10.) Intensities of Supernovae 
ΧΦ 

The Great Observatories 

4 



1,000,000 Observations 
 
  100,000  Citations received in past two years 
 
 10,000 Refereed papers 
 
 1,000 Number of proposals received each year 
 
 100 Graduate students supported each year 
 
 10 Redshift of most distant galaxy candidate 
 
 1 Nobel prize 

The Hubble Space Telescope - Powers of 10 

5 



   

The Hubble Space Telescopeõs Longevity 
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   Hubble and Spitzer have paved the way for a 

telescope that combines the best features of both 
 

A New Set of Scientific Challenges 
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New Frontiers of Astronomy 
1.) Seek the first stars and galaxies that formed in the early Universe, and follow 
      the ionization history 

 

A New Set of Scientific Challenges 
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New Frontiers of Astronomy 
2.) Determine how galaxies evolve from the early Universe to the present day  
      (stars, gas, metals, dark matter) 

 

A New Set of Scientific Challenges 
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New Frontiers of Astronomy 
3.) Solve the mysteries of star formation and birth of protoplanetary systems 

 

A New Set of Scientific Challenges 
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New Frontiers of Astronomy 
4.) Probe the chemical properties of solar systems (including our own) to constrain 
      the building blocks of life 

 

A New Set of Scientific Challenges 
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A òWish Listó for an Exoplanet Spectroscopy Platform 
Dr. David Charbonneau (CfA/Harvard) Jan 2012 AAS Meeting (Austin, TX) 
 

1.) Orbit that assures thermal stability and low background 

2.) Orbit that assures long dwell times 

3.) A stable PSF and excellent pointing  

4.) Infrared sensitivity (planetary temperatures; molecules) 

5.) Aperture sufficient to permit medium resolution spectroscopy 
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These are obtained with a large aperture, cryogenic 

telescope placed at L2, with a detailed error budget and 

careful instrument characterization prior to launch. 

    

A New Set of Scientific Challenges 
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New Frontiers of Astronomy 
1.) Seek the first stars and galaxies that formed in the early Universe, and follow the ionization history 

2.) Determine how galaxies evolve from the early Universe to the present day (stars, gas, metals, dark matter) 
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Answering the Challenges 
ÅRequires 100 times the sensitivity of Hubble 

ÅRequires 10 times the image sharpness of Hubble in the infrared 

ÅRequires wavelength coverage out to 27 microns 

JWST is Astronomyõs Next Great Observatory 
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Answering the Challenges  
Å A telescope with >100x more power than present Great Observatories 

Å Comparable in size to the largest ground-based telescopes, yet light weight  

     (JWST is the size of a tennis court). 

Å Deployable in space 

Å Operates at cryogenic temperatures 

Å Launches out to 1 million miles 

Å Contains a new generation of complex instrumentation to ensure diverse modes 
of operation without servicing 

 

The JWST Concept 
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