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Read the Discussion in Columbia Physics Lab 2-10.  This can be found on the web at 

http://www.columbia.edu/cu/physics/pdf-files/Lab_2-10.pdf.

Procedure

Operation of the Geiger Counter:

You will use a Daedalon Geiger Counter and Geiger Counter Interface.  

1. Make sure the software is installed on the PC you are using.  There should be a Geiger icon on the Desktop.

2. Make sure that the switch labeled ‘900V 450V ADJUST’ on the Interface is set to ‘ADJUST’.  

3. Make sure that the knob labeled ‘Geiger Voltage’ is turned all the way to the left (ie: as low as possible). 

4. Connect the USB cable from the Geiger Counter Interface to the PC.  

5. Connect the two banana leads from the Geiger Counter to the Interface.

6. Set the rear panel switch labeled ‘AUDIO’ to ‘On’ so you can annoy everyone else in the room.

7. Start the software by clicking on the Geiger icon on the desktop.

8. Do not exceed 450 V on the Geiger Counter.
You can control the measurement interval by clicking on ‘Measure’ on the taskbar and then on ‘Measurement Interval’.  The display shows either a strip chart of the individual measurements or a frequency chart (histogram).  To save the data in a format readable by other programs, click on ‘Export ASCII file’ in the File menu.  Make sure that the Geiger voltage is displayed on the chart by selecting that option in the ‘View’ menu.

Absorber Thicknesses:

The absorbers provided with the Daedalon Geiger Counter are:

1) lead absorbers 

2) aluminum absorbers 

3) aluminum foil (heavy duty) 

You will need to measure the thickness (in g/cm2) of the lead, aluminum and aluminum foil absorbers.  You will need to cut an appropriate number of absorbers from the foil.   

I. Adjustments and Measurement of Errors in Counting 

Follow Part I of the procedure in the Columbia Lab write up to determine the optimum operating parameters.  Do not exceed 450 V on the Geiger Counter. 

Show that the measured number of counts follows a poisson distribution.  (a) Adjust the distance from source to the Geiger Counter so that the count rate is about 3-5 counts per second.  Make about 100 1-second measurements. Histogram the number of counts in each measurement and fit the result with a poisson distribution.   (b) Repeat part a with an average count rate of more than 30 counts per second.

II. Range of Beta Particles

Follow the procedure in the Columbia Lab write up, substituting Strontium-90 in place of Thallium 204.  

Strontium-90 (90Sr) is a radioactive isotope of strontium, with a half life of 28.8 years. 90Sr undergoes beta decay with decay energy of 0.546 MeV to the yttrium isotope 90Y, which in turn undergoes beta decay with half life of 64 hours and decay energy 2.28 MeV for beta particles to 90Zr (zirconium), which is stable[1]. Note that 90Sr/Y is almost a perfectly pure beta source, the gamma photon emission from the decay of 90Y is so weak that it can normally be ignored. (From Wikipedia)

Plot the rate as a function of absorber thickness.  Find the absorber thickness where all of the electrons are blocked and use that to determine the endpoint energy of the electrons.

III. Absorption of Gamma Rays

Follow the procedure in the Columbia Lab write-up.

Plot the rate as a function of absorber thickness.  Find the absorption coefficient for lead.

IV. Absorption of Alpha Particles (optional)

Polonium-210 is an alpha particle source.  Alpha particles have a VERY short range in material.  Measure the count rate when the Polonium-210 is held as close to the Geiger counter as possible.  Measure the rate as a function of absorber thickness, using the very thin foils (carefully!  They are fragile.  Alternatively, use cut pieces of aluminum foil.).  Plot rate vs foil thickness.

V. Data Analysis

Fit the various plots you have made to extract the appropriate absorption coefficients.  Make sure you include the appropriate uncertainties.
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