Stars

The aim of this experiment is to simulate a method for finding the distance and/or brightness of a star.

[image: image1.emf]Astronomers can find out the distances of certain stars by measuring their brightness. If astronomers know how bright a star really is and can measure how bright it appears they can find out how far away they are. This experiment simulates this.





Safety


There are no significant safety issues associated with this experiment








Apparatus


Sheet of paper with a wax spot on it  30 cm ruler     


2 1.5 V cells in holders and connecting leads


2.5 V bulb in holder     Cardboard shielding tube
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Method


1	The star is represented by the teacher’s light bulb.


2	Set up your apparatus as shown in the diagram. You may need to shield your apparatus from other light sources in the laboratory.


3	Line up the cardboard tube with the ‘star’ (teacher’s light bulb) and move your small bulb towards and away from the wax spot until the spot disappears. At this point the intensity of light from falling on your paper from the two bulbs in the same


4	Measure the distance from your small bulb to the wax spot.


5	Repeat the measurement.


6 	Your teacher will now move the ‘star’ to a new position in the laboratory – it might be closer to you or further away. This may be done more than once.


7	Repeat your measurements using the new positions of the star.


8	Your teacher will now change the brightness of the ‘star’. For this new brightness measure the new value of d.








Considering your results/conclusion


For each position of the ‘star’:


Calculate the distance of the ‘star’ (teacher’s light bulb) using the equation:


Distance of ‘star’ = distance of your bulb from spot x √[Brightness ratio]


Your teacher will tell you what the brightness ratio is for your apparatus.


List the distances of the ‘stars’ in increasing order.


Check your distance measurements  after you have done the experiment using a measuring tape (or a scale drawing of the laboratory).


Work out the new brightness of the new ‘star’ compared with the original one. (Hint – the brightness ratio will change but the distances will stay the same.





Evaluation


1 Why did you need to shield the apparatus?


2 Did the experiment give a distance that was close to the measured distance?


3 If not why do you think this is?


4 Suggest an alternative way of measuring the brightness of the ‘star’ (teacher’s light bulb)








Recording your results


For each observation record the distance of your small bulb from the wax spot. 


Work out an average value for the distance from your bulb to the wax spot.
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