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Easier to see 
objects in the 
early Universe

Reddish 
blobs are 
distant 
galaxies

Light from 
objects gets 
progressively 
redder with 
distance due to 
expansion of 
Universe
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Spitzer launched 25 August 2003 

Last of NASA’s Great Observatories 
Program 

Expected lifetime 5 years 

Cryogenic mission ended 15 May 2009 

Warm mission science started 27 July 
2009 and is still going!
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Lyman Spitzer
Expert in the interstellar 
medium
First to think of a telescope in 
space

1990 reprinting of his 1946 
article



Notes on graphics for PowerPoint to be used on 
televisionThe Spitzer Space Telescope

85 cm infrared telescope



Notes on graphics for PowerPoint to be used on 
televisionThe Spitzer Space Telescope

85 cm infrared telescope 

3 instruments 
 set of 4 cameras from 3-9 microns 
 spectrographs from 5-38 microns 
 cameras at 24, 70, 160 microns 



Notes on graphics for PowerPoint to be used on 
televisionThe Spitzer Space Telescope

85 cm infrared telescope 

3 instruments 
 set of 4 cameras from 3-9 microns 
 spectrographs from 5-38 microns 
 cameras at 24, 70, 160 microns 

Earth-trailing orbit around the sun 



Notes on graphics for PowerPoint to be used on 
televisionThe Spitzer Space Telescope

85 cm infrared telescope 

3 instruments 
 set of 4 cameras from 3-9 microns 
 spectrographs from 5-38 microns 
 cameras at 24, 70, 160 microns 

Earth-trailing orbit around the sun 

Passive cooling
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Structure of our Galaxy
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HD 189733b  
Knutson et al. (2012) 
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Ingalls et al. 
(2018) 

Brightness varies by a few 
percent with location on 
camera 

Want to measure 0.005% 
variations to study 
exoplanets
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Ingalls et al. 
(2016) 
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HD 209458b  
T = 1130 K 
Deming et al. (2006) 

TrES-1 
T = 1060 K 
Charbonneau et al. 
(2006) 
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Spitzer heated up from <12 K 
to 28K 

Only 2 cameras on one 
instrument still work 
 3.6 and 4.5 micron cameras 
 Work same as they did before 

 
More focus on exoplanets 
and distant galaxies! 
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High T ~ 2800 K 
Low T ~ 1300 K
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Observed at z=11  

13.4 billion years ago 

1/100th the mass of the  
Milky Way 

HST gives redshift (time) 
Spitzer gives mass/age of 
stars 

Oesch et al. (2014)



Notes on graphics for PowerPoint to be used on 
televisionGravitational Microlensing



Notes on graphics for PowerPoint to be used on 
television Microlensing Parallax

Can determine mass and 
distance with microlensing 

Need help to disentangle them 
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Star mass = 0.7 Solar 

Planet mass = 0.5 Jupiter  

Planet distance from  
star = 3.1 au 
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Star discovered in 2000 

Distance = 39.6 light years 

Star mass = 0.08 Solar 

Star radius = 1.1 Jupiter radii 

Star temperature = 2500 K 

4000x brighter in IR
Artist concept (T. Pyle, JPL/Caltech)
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VLT follow-up photometry

Spitzer DDT 21 Feb 2016 (5hrs) 

At first, did not understand the 
light curves!
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Spitzer operations continue until 
November 2019 

Looking for planets around cooler 
stars (and brown dwarfs) than 
TRAPPIST-1 

May measure the mass of an 
isolated stellar mass black hole 

JWST to launch in 2021 



Thank you!

For more information 
www.spitzer.caltech.edu 

@NASAspitzer 
@NASAJPL


