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Bucket for collecting light

Bucket for collecting water



The universe emits light in ALL regions of the electromagnetic spectrum!



Telescopes ONLY take black and white images. 
How do we go from bottom left to bottom right? 



Telescopes ONLY take black and white images. 
What does my phone camera do? 
What is a Bayer filter?

Mobile phone cameras also only take black and white images but 
we put a mesh of different coloured filters infront of it to make a 
pseudo-colour camera



Telescopes ONLY take black and white images. 
How do we go from bottom left to bottom right? 



Multi-wavelength astronomy

Not only does this allow us to get better 
images, it also allows us to investigate physics!





Optical :



Gaia – Optical
It spins!

Gaia is amazing at cataloging all of the stars…
But, its only optical so, as long as they're not in 
the middle of the galaxy…
or dense regions…
or star forming regions…
or are otherwise surrounded in dust…



Infrared:

 Subaru Telescope. Mauna Kea Summit (503947) | by Bob Linsdell



IR lets us see through dust. Parts of space are dusty.

 Subaru Telescope. Mauna Kea Summit (503947) | by Bob Linsdell

Optical

IR



Water vapour does block IR so why not fly above it?





Radio Telescopes:

Radio waves generally dont have issue 
travelling unimpeded through the 
earths atmosphere
However : Resolution = Wavelength/D
so to get a good resolution we need D 
to be big as wavelength is already big



?



Shorter 
wavelengths are 
nearly entirely 
absorbed by the 
earth's atmosphere 

…which is 
fortunate as these 
wavelengths of 
light would not be 
very healthy for us



Chandra

Fermi Gamma Rays

GALEX UV

NuSTAR



Fermi Gamma Rays

Chandra Xrays in pink

GALEX UV

NuSTAR



Fermi Gamma Rays

The universe 
emits light in all 
wavelengths, 
but why do we 
go to such 
lengths to 
detect it all?



Very quick physics 

Stars emit light. 
The intensity and colour of that light 
corresponds to the temperature of the star.

This is called black body radiation.

It is why hot things glow. 



Stars emit light. 
The intensity and colour of that light 
corresponds to the temperature of the 
star.

However, when a star is being born 
it is surrounded by other things that 
may emit or absorb light

(baby stars)



IM Lupi

A baby star with 
a protoplanetary 
disk (a disk that will 
one day be that 
stars solar system)

Optical

XRay
Near IR  (IR closer to red)

IR

Microwave



Thank you!

Questions?

Pelican Nebula - Optical Pelican Nebula - IR

Pelican Nebula - Optical + Near IRPelican Nebula - XRay



?



Cherenkov Telescope Array - Weird

Gamma rays hit the earths atmosphere and 
cause a “shower” of lower energy gamma rays 
which we can detect and do science with. 


