[image: image1][image: image3.wmf]
[image: image5.png]



Taking the temperature of the Sun
                             Teacher Notes

This is easy to do in theory but much more difficult to do in practice.  Although your measurement is likely to be an underestimate, the principles used to find it cover a wide range of the science curriculum.  Unless you have a classroom full of brilliant mathematicians the supplied spreadsheet will crunch the numbers for them.
The other problem is you need a clear sunny day.  

The theory is that the photosphere of the Sun radiates its energy out into space.  Imagine the energy at a particular moment expanding into a shell around the Sun at the speed of light.   By the time it reaches us (about 500 seconds later) that shell has expanded from the diameter of the Sun to the diameter of the Earth’s orbit.   In doing so the heat energy has been spread out.   By measuring that spread out energy and then mathematically de-spreading it, in theory it is possible to find out what the temperature of the surface of the Sun is.

You can do this by letting Sunlight heat a cup of water.   This method was first used in 1884 to come up with the first sensible estimate of the Sun’s surface temperature.
The generally accepted average solar surface temperature is 5800oK.

A class data collation spreadsheet is also included.
This project has been partly developed from an exercise created by the Sommers Bausch Observatory, Department of Astrophysical & Planetary Sciences,   University of Colorado.

Austrian Scientist first to calculate the temperature of the Sun



   


Joseph Stephan 1835-1893      Ludwig Boltzman 1844-1906

The first person to take the temperature of the Sun was Joseph Stephan in 1884.   He had done lots of experiments in his laboratory the showed that hot objects gave off heat in a particular relationship to their temperature.   His student Ludwig Boltzman worked out the mathematics needed to calculate the temperature.   Stephan was then able to measure the approximate temperature of the photosphere of the Sun as 5430°C, the first sensible estimate.
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