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Light 

• Information! 

• Hands off! 

• What is light? 

• An oscillating electro-magnetic wave 

• Wave 

– _____________ (λ) 

– _____________ (c) 

– _____________ (f) 

 

• c = λf 

• c=CONSTANT!!!! 

• λ , f    or  λ , f   

• What types of light are out there? 

• What types of light do astronomers study? 

 

Types of light 

Light   Wavelength  Frequency 

__________       

Microwave 

__________ 

Visible (ROYGBIV) 

__________ 

X-ray 

__________   

But wait! 

• Schizophrenic nature of light 

– Acts like a wave 

– Acts like a particle 

• Particle of energy 

Photon 

Energy (E) – frequency (f) 

E , f    or   E , f  

Types of light 

Light  Wavelength     Frequency Energy 

Radio     Long  Low  

Microwave 

Infrared 

Visible 

Ultraviolet 

X-ray 

Gamma-ray     Short  High 

Which of the following types of light 

has the longest wavelength? 

1. Visible 

2.  Microwave 

3. Infrared 

4. Ultraviolet 
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Spectra/Spectrum 
What produces each type of 

spectrum? 

Hot gas 

Prism 

Hot 

Solid 

Cool 

gas 

___________ 

__________ 

__________ 

Black body 

• Hot, “solid” light source 

• Amount of light? 

Depends only on Temperature 

T ,   Energy output     (E  T4) 

• Color of light? 

Depends only on Temperature 

T ,  lmax        (lmax  1/T ) 

Types of light 

Light  Wavelength     Black Body Temperature 

Radio     Long   

Microwave 

Infrared 

Visible 

Ultraviolet 

X-ray 

Gamma-ray     Short   

Red versus Blue 

 

 

• In the bathroom 

Red = hot  Blue = cool 

 

• In nature (reality) 

Red = cool  Blue = hot 

Telescopes  

 

Three Functions 

1. _________________ 

– Most important function! 

– Size Does Matter!  The bigger the better! 

– Size = light collecting area = p r2 (usually) 



1/11/2015 

3 

2. _________________ 

– Provide Resolution (be more “High-Def”) 

– Atmosphere limits resolution 

– Larger telescopes better 
3. __________________ 

– Least important function 

– Best only for solar system objects 

– High magnification poor quality images 

Types of Telescopes 

• ______________ Telescopes 

– Gather and focus light using lenses 

– Advantage: Easy to make 

– Disadvantage: Limited size 

 

Yerkes Observatory 

40 Inch refractor (1897) 

• _____________ Telescopes 

– Use mirrors to gather, focus light 

– Mirror shape = ____________ 

– Advantage: Bigger, easier to support 

– Disadvantages: None really… 
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Mauna Kea Observatories - 

13 telescopes of various sizes 
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The Keck Telescopes 

10 meters across 

Gran Telescopio Canarias (GTC) 

The Very Large 

Telescope 

(VLT) 

4 telescopes 

8 m mirrors  

Like a 16 m telescope 

Tools for astronomers 

•Photography 

•CCD - charge coupled devices, digital cameras 

Camera 

• iPhone 5  

8 Megapixel, 4.54 mm 

• Good astronomical CCD 

16 Megapixels, 37 mm 

• Pan-STARRS 

1.6 Gigapixels, 400 mm 

 

 

Cost 

• $199  

 

• $5,000 

 

• $4 million 

½ true size 

LSST 

3.2 Gigapixel camera 

72 GB of data every minute! 

20 TB every night! 

$170 million 
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Radio Telescopes 

Arecibo Radio Telescope 

Largest Single Telescope 

305 m across 

The Very Large Array (VLA) 

27 Radio telescopes acting as 

one 

Atacama Large  

Millimeter/submillimeter  

Array (ALMA) 

 

Eventually 66 telescopes 

The atmosphere limits access to different types of light 

Infrared Telescopes 

Spitzer 
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X-Ray 

Telescopes 

Chandra 

Visible X-ray Infrared 

Gamma Ray Telescopes 

Swift and Fermi 

Hubble Space Telescope 
James Webb Space Telescope - 2018 

Size DOES Matter! But can we do better? 

Adaptive Optics 
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