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https://aas.org/content/nasa-goddard-space-flight-center
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Decadal Survey Missions Telescope sizes
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Hubble Space Telescope



Webb Space Telescope mission 

• Webb will operate in a manner like Hubble to enable a wide range of science 
investigations proposed by astronomers world-wide 

• General Observer community will drive science investigations 
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• Four science themes:

o First light and reionization

o Galaxy formation and evolution

o Star formation in our galaxy

o Planetary systems
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Webb Space Telescope IR mission 

The expanding universe shifts visible and ultraviolet to the infrared (doppler effect).
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Recipe on how to get cold:

1. Get far away from Earth (Sun-Earth L2 point)

2. Hide in the shade

Webb must be very cold to see infrared:  30K

With sun shields and cryostats, entire observatories can be cooled 
actively to <10 K, or passively to <35 K

Webb Space Telescope temperature 
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- Sunshield protection: SPF of ~ 1.2 million
- 500 degrees difference between the top and bottom of the sunshield
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Webb Space Telescope temperature 
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• Why in Space?   L2 is a very Stable Environment

• The Red points labeled L1 to L5 represent “stable” gravity points in the 
Sun-Earth system (“Lagrange” points)

• L1 is favored for Sun-observing Space Observatories

• L2 is favored for some Astronomical Space Observatories

Wikipedia, By Xander89 - File:Lagrange_points2.svg, CC BY 3.0, 
https://commons.wikimedia.org/w/index.php?curid=36697081
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Webb Space Telescope location 



jwst.nasa.go
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Webb Space Telescope elements 
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Webb Space Telescope timeline  



https://jwst.stsci.edu/science
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Webb’s first images



Hubble vs 
Webb

https://jwst.stsci.edu/science
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Nancy Grace Roman Space 
Telescope

https://www.nasa.gov/press-release/nasa-telescope-named-for-mother-of-hubble-nancy-grace-roman
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Roman Space Telescope overview
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The Roman Space Telescope is a 
NASA observatory: 

• 2.4m telescope. 

• Launch in 2027.

• Will have a primary mission 
lifetime of 5 years, with a potential 
5 year extended mission. 

• Two instruments: 

• Wide Field Instrument 

• Coronagraph Instrument



Science Objectives
• Use 3 different methods to determine cosmic expansion history:

• Enables tests of theories of accelerated expansion including Dark Energy 

• Expand census of exoplanets (> Mars Mass)

• Conduct Near Infrared (NIR) imaging and spectroscopic surveys

• General Astrophysics
• Provide General Observer and Guest Investigator Programs for the community

Technology Demonstration Objective
• Demonstrate exoplanet coronagraphy with active wavefront control

Dark Energy Exoplanets

Roman Space Telescope Mission
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Roman Space Telescope Field of View
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Roman Space Telescope overview: 
Andromeda galaxy
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Hubble: 400+ individual pointings Roman: 2 individual pointings



Roman Space Telescope instruments 
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 Wide Field Instrument 
(WFI)

Coronagraph Instrument 
(CGI)



Roman optical configuration: WFI and grism
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Telescope comparative summary
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intern.nasa.gov

Free for HSs to apply and paid for 6 weeks!



Life is not easy for any of us. 
But what does it matter? 

We must be perseverant and, above all, 
have confidence in ourselves.

Marie Curie
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