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• We need to be able observe the Universe around us

• We need to understand what we see

• We need make testable predictions about what is 
going to happen

How do we answer those questions? 



Observing the Universe
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Instrument Design



Instrument Design

• What exactly are we measuring?

– What wavelength of light?
– How bright is the object?
– How big does it appear?
– How fast does it change?



What can we see on the ground?



How big a telescope?



Ground-based telescopes



1. They’re “cheap”
2. They’re easier to maintain
3. You can upgrade them
4. You can use different instruments for different 

types of science

Why build ground-based telescopes?





Lovell Telescope – 76.2m





• Sensitivity

Why are radio telescopes so large?



Why are radio telescopes so large?

• All telescopes are limited in resolution

Resolution = 1.22 ×
Wavelength

Telescope Diameter

• Depends on:
– Telescope diameter 
– Wavelength



Green Bank Telescope – 100x110mLargest Fully Steerable



Five hundred meter Aperture Spherical Telescope – 500mLargest Filled Aperture





Northumberland Telescope, 
University of Cambridge, 11.6in



Hale Telescope,
CA, USA – 60in



Large Binocular Telescope, AZ, USA – 2 × 8.4m





















• We have an atmosphere…

The problem with ground-based telescopes







Space Telescopes



















The James Webb Space Telescope (JWST)
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