TAP 705- 4: The cosmic microwave background radiation
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The decoupling of the radiation – the Universe becomes transparent to electromagnetic radiation.
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The expansion of the Universe stretches the wavelength of the radiation, decreasing its frequency and therefore reducing the energy density and lowering the temperature.
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The expansion of space-time and the stretching of wavelengths compared.

Practical advice

These are intended to help with an explanation of the current temperature of the cosmic microwave background radiation. It should be compared with that on the origin of the cosmological red shift.

TAP 704-6: Red shifts of galactic spectra
Both these phenomena have their explanation in the expansion of space-time and the development of the appropriate equations in both cases is intended to make this comparison explicit.

Alternative approaches

Drawing background radiation on a balloon and blowing this up provides a very visual way of seeing this phenomenon. A Modellus model showing the stretching of electromagnetic radiation as it travels between two galaxies animates the explanation.

Modellus

Modellus is available as a FREE download from http://phoenix.sce.fct.unl.pt/modellus/ along with sample files and the user manual.
Social and human context

It is a fascinating fact that holding your hand up means that you are intercepting photons that have been travelling since very early times in the history of the Universe. The microwave background is a relic of the Big Bang. The origin of the Universe has fascinated humankind since time immemorial.

External reference

This activity is taken from Advancing Physics, chapter 12, 210O

