
Geiger-Muller Plateau 

Goal: 
Using a Geiger-Mueller (G-M) tube to count the radioactive beta-decays of
various radioactive substances, as we apply an operating voltage through it. 

Apparatus: 
o Geiger-Mueller tube
o Equipment to which the GM-tube is connected
o tube stand and sample holder
o stopwatch
o radioactive source to be obtained from the instructor

Introduction: 
A Geiger-Muller (G-M) tube is comprised of a cylindrical container filled with an
inert gas. Inside, a wire runs along the cylinder's axis, and a high voltage is applied
between the wire and the cylinder. When a high-energy particle or radiation
enters the G-M tube through its designated "window," it collides with and ionizes
an atom within the tube. Due to the high voltage between the wire and the
cylinder, the ionized atom's two parts accelerate towards their respective
collectors and subsequently collide with and ionize other atoms. This chain
reaction of ionization generates a detectable electrical pulse in the detector. 

Not all G-M tubes operate at the same voltage, owing to variations in their
construction. If a radioactive sample is positioned such that radiation enters the
tube and the voltage applied to the tube is gradually increased from zero, the
atoms within the tube will not ionize until the voltage reaches a specific initial
potential. As the voltage surpasses this point, there is a rapid rise in the count
rate. Eventually, the rate of increase slows down at a voltage referred to as the
"threshold." Beyond this threshold, further increases in bias voltage result in only
minimal gains in the counting rate. This particular range is called the "plateau."
Operators typically select an operating voltage within this plateau for their
measurements. 

Procedure: 
In the initial phase of our experiment, we aim to determine the optimal operating
voltage for the G-M tube. Once we've swiftly identified the starting voltage, we'll
incrementally increase the voltage by 25 volts, to preserve the life of GM tube.
During each voltage increment, we'll count the number of radioactive
disintegrations detected over a one-minute period. These data will be graphed in
real-time to ensure that we do not exceed a safe maximum voltage for the tube. 

Here's a step-by-step breakdown of the procedure: 
a) Turn the voltage knobs on the scalar to their lowest values (completely
counterclockwise). Turn on the power switch and allow the instrument to warm
up.
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b) Place the encapsulated source on the planchette and slide the planchette into
the second set of slots below the G-M tube.
c) Ask your instructor to help you find the start voltage. Then, reset the counter
by pressing the reset button, and set the timing interval to half a minute. Press
the count button. The scalar automatically will stop after counting the number of
radioactive disintegrations in one half-minute. 
d) Repeat step (c) at 25 volt intervals. While the data is being collected, plot the
data on a voltage versus activity graph. The activity is in counts per minute (CPM).
Do not exceed a voltage value that is 10% above the average plateau value.
Continuous discharge can take place and will drastically shorten the life of the G-
M tube.
e) From the graph in (d), choose an operating voltage for the G-M tube. The
voltage should be a value that is approximately 25% from the threshold along the
plateau. Report this operating voltage clearly in your lab notebook: you will need
it for all subsequent experiments that use this detector.
f) Remove the radioactive source and place it at least one meter from the G-M
tube in order to minimize its effect on the subsequent measurements.

Data: 

Print
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