Radiation Intensity vs. Distance Lab
     Although there are three (or more) distinct types of radiation and distinct processes that produce them, they are lumped together because they radiate (spread outward) away from their source.  Even though each type consists of very different particles, they all behave the same way as they travel outward.  In this lab we will look at how the intensity of the radiation varies as you get further away from the source.
     To measure the intensity of the radiation, we will be using a Geiger-Mueller tube or a similar radiation detector.  A Geiger-Mueller tube (usually called simply a Geiger tube) consists of two electrodes with an insulating gas between them.  A small window allows radiation to enter one end of the tube and strike the gas atoms, knocking electrons off.  When the gas atoms are ionized, they accelerate toward the cathode, colliding with other gas atoms and ionizing them on the way.  (The electrons are doing the same thing heading for the anode.)  The avalanche of particles hitting the electrodes adds up to a measurable current that produces an audible signal or advances a counter.

Materials

Radiation Monitor
Vernier Interface
Radiation Sources
Meter Stick
Stopwatch
Tape

Warning:  Handle the Radiation Monitor with care.  It is fragile and expensive.
Procedure:

1.  Place the Radiation Monitor close to one edge of the table and lay the meter stick so that it extends directly away from the Radiation Monitor window.

2.  Place the radioactive samples as far away as possible (at least 1-2 meters) from the tube so that they don’t influence the tube significantly.  Turn on the counter for 1 minute to measure the intensity of the background radiation.  Record in the available space in the data section.  Repeat until you have measured the background radiation 3 times.

3.  Place the radioactive source 2 cm away from the window of the Radiation Monitor.  You may adjust the starting distance if the source is too active.  Record your starting distance in the available space in the data section. Turn on the Radiation Monitor and measure the activity for 1 minute.  Record your data in the available space in the data section.  Repeat your measurement 2 times.

4.  Move the radoactive source 1 cm further away from the Radiation Monitor and record the distance.  Take 3 1-minute duration measurements of activity and record your values.

5.  Repeat step 4 until the activity has fallen off to the level of the background radiation.

Analysis

1.  Calculate the average activity for each distance by adding the activity for the three trials and dividing by three.

2.  Calculate the adjusted average activity for each distance by subtracting the average background radiation intensity from the average activity for each distance.

3.  Plot a graph of activity vs. distance, with average adjusted activity on the y-axis and distance from source of the x-axis.  Find an equation for the relationship between distance and activity.

4.  Assuming that the radiation from the source is actually equally distributed in all directions, estimate how many total decays happened each minute based on the data for each distance.  (It might help to calculate the total area of the sphere that is that distance away from the source and compare that to the area of the window.)

Data:

Background Radiation Intensity:  
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Average Background Radiation Intensity:  
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	Distance From Source (cm)
	Measured Activity (counts/min)
	Average Activity (counts/min)
	Adjusted Average Activity (counts/min)
	Estimated Total Activity (counts/min)
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Questions:

1. Was it necessary to subtract the background radiation?
2. Where do you think the background radiation comes from?
3. What do your graph and equations tell you about the relationship between the intensity of radiation from a source and your distance away from it?
4. How does the estimated total activity compare for your different measurements?  Can you explain why it varies that way?
