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James Webb Space Telescope
successor to Hubble



James Webb Space Telescope image of 

Carina Nebula (star forming region)





Eagle Nebula JWSTHST
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JWST “first deep field”

NIRCam image of galaxy 

cluster SMACS 0723



Red, circular arcs are 

gravitationally lensed images 

of background galaxies



Can use arcs to find distribution 

of (invisible) mass → 

magnification regions 
→ Find distant galaxies







Major JWST Discovery

• Compact red galaxies in very early Universe
“Little Red Dots” or LRDs

~400 million years after the Big Bang

(Universe is ~13.8 billion years old)
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Now: Blue dots common near LRDs



Major JWST Discovery

• Compact red galaxies in very early Universe
“Little Red Dots” or LRDs

~400 million years after the Big Bang

(Universe is ~13.8 billion years old)

• Very compact, very luminous
Powered by stars or by black holes?

• Way too many LRDs?

• Newest JWST discovery: blue companions
May prove ”direct collapse” model for forming over-
massive black holes very early



Now: Blue dots near LRDs



James Webb Space Telescope
a new window on the universe







gravitational lensing simulation



Optical images of the 

locations of 12 radio 

sources from the 

Jodrell Bank survey

1976: Meg’s first encounter with 

astronomy, National Radio Astronomy 

Observatory, Charlottesville, Virginia



Optical image of 

0957+561

1976: Meg’s first encounter with 

astronomy, National Radio Astronomy 

Observatory, Charlottesville, Virginia





Gravitational bending of light



Hubble Space Telescope 

image of 0957+51 

first gravitational lens discovered



Princeton University Press
July 2022

37 women astronomers
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