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How do we look into the universe?

< Eyes
< Binoculars
< Telescopes

< Satellites
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Are the waves of light all the same?
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Are the waves of light all the same?
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Are the waves of light all the same?

Wavelength
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What changes at the different wavelengths®
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Type of radiation = Gammaray Xray Ultraviolet Visible Infrared Microwave Radio
Wavelenght (m) 10-12 10-10 108 0.5x10 10 102 103



What changes at the different wavelengths?

Visible
0.5x10;

Infrared Microwave Radio
10° 102 103

Type of radiation = Gammaray Xray Ultraviolet
Wavelenght (m) 1012 10-10 108
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Atoms Atomic Subatomic
nuclei particles

Buildings Humans Insects Grainsof Human Protozoa Molecules
sand cells
10m 10cm 0.3 mm 780 nm 380 nm
Wavelength
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Energy (eV)
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What can we see in the universe through
different wavelenghts?

RADIO: ULTRAVIOLET:

INFRARED: X-RAY AND GAMMA-RAY:
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What can we see in the universe through
different wavelenghts?

RADIO: ULTRAVIOLET:

<-center of the Milky-Way < stars

<> galactic nucleai

<-fossil radiation

INFRARED: X-RAY AND GAMMA-RAY:

< over dust clouds < gamma-ray bursts

< protostars < emission from black holes in
galaxy centers




Can we see all the radiation from the Earth?



Can we see all the radiation from the Earth?
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