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The James Webb Space Telescope
van het eerste licht in het heelal tot het onstaan van leven



Hubble Space Telescope
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onstaan van sterren en planeten

zie: prof dr. A. de Koter

 28 J W S T  S C I E N C E  G U I D E

Artist’s rendering of extrasolar planet HD 189733b with 

its parent star peeking from behind the top.
IMAGE CREDIT: NASA, ESA, and G. Bacon (STScI )
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levende planeten

zie: prof dr. I. Snellen

het eerste licht in het heelal evolutie van sterrenstelsels
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Artist’s rendering of extrasolar planet HD 189733b with 

its parent star peeking from behind the top.
IMAGE CREDIT: NASA, ESA, and G. Bacon (STScI )
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 31 J W S T  S C I E N C E  G U I D E

 Depending on stellar mass and

luminosity, planets on which liquid water could exist on the

surface will be at different distances from their parent star.

One important 
mission for 

Webb will be 
to characterize 
planets around 

nearby stars that 
may reside in the 
“habitable zone,” 

where water 
oceans might

exist.





 33 J W S T  S C I E N C E  G U I D E

Numerous spacecraft have 
looked back to the Earth and 
measured sunlight reflected 
off our planet. The resulting 
spectrum shows peaks and 
valleys at different visible 
and infrared wavelengths, 
which are caused by the 
absorption of light by the 
chemical composition of the 
atmosphere. Life on Earth 
depends on the presence of 
water, so if we are looking 
for an Earth-like planet, one 
of the signatures we would 
hope to find would be water 
vapor. In addition, plants 
and photosynthetic bacteria 
release oxygen, and anaerobic 
bacteria, methane. 







Planck 2013

Kosmische achtergrondstraling



akoestische golven in vroege gas



Seven-Year Wilkinson Microwave Anisotropy Probe (WMAP) 
Observations:

akoestische golven in vroege gas



...to here?







Time machine basics
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13 billion years



In an expanding universe light is redshifted



In an expanding universe light is redshifted

we need to look far away and in infrared





JWST: leeftijd sterren, gas, rotatiesnelheid



 18 J W S T  S C I E N C E  G U I D E

The farthest and one of the very earliest galaxies ever seen in the universe appears as a faint red blob in this ultra-deep–field exposure taken with NASA’s Hubble Space Telescope. 
This is the deepest infrared image taken of the universe. Based on its color, astronomers believe the object existed when the universe was only .5 billion years old. 

IMAGE CREDIT: NASA, ESA, G. I llingworth (University of California, Santa Cruz), R. Bouwens (University of California, Santa Cruz, and Leiden University), and the HUDF09 Team

500 miljoen jaar    z=10

op jacht naar de eerste sterren



Hubble heeft zijn limiet bereikt
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Hubble UltraDeep Field



Webb UltraDeep Field



Webb wordt vervolgd in 2018!


