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20.4: Detections and Applications of Radioactivity

&b Learning Objectives

e Understand how the Geiger counter can be used to quantify the rate of ionization radiation.

When alpha, beta or gamma particles collide with a target, some of the energy in the particle is transferred to the target, typically
resulting in the promotion of an electron to an “excited state”. In many “targets”, especially gasses, this results in ionization. Alpha,
beta and gamma radiation are broadly referred to as ionizing radiation. A Geiger counter (or Geiger-Miiller counter) takes
advantage of this in order to detect these particles. In a Geiger tube, the electron produced by ionization of a captive gas travels to
the anode and the change in voltage is detected by the attached circuitry. Most counters of this type are designed to emit an audible
“click” in response to the change in voltage, and to also show it on a digital or analog meter. A simple schematic of a Geiger
counter is shown in Figure 20.4.1
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Figure 20.4.1: Schematic of a Geiger-Miiller counter using an "end window" tube for low penetration radiation. A loudspeaker is

also used for indication. (CC-BY-SA-3.0 Svjo-2 vai Wikipedia(opens in new window)).
Although scientists were not aware at the time of the Geiger counter's invention, all of us are subjected to a certain amount of
radiation every day. This radiation is called background radiation and comes from a variety of natural and artificial radiation
sources. Approximately 82% of background radiation comes from natural sources. These natural sources include:

1. Sources in the earth—including naturally occurring radioactive elements—which are incorporated in building materials, and
also in the human body.

2. Sources from space in the form of cosmic rays.

3. Sources in the atmosphere, such as radioactive radon gas released from the earth; and radioactive atoms like carbon-14,
produced in the atmosphere by bombardment from high-energy cosmic rays.

Measuring Radiation Exposure
20.4: Detections and Applications of Radioactivity is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by
LibreTexts.

e 17.4: Detecting Radioactivity by Henry Agnew, Marisa Alviar-Agnew is licensed CK-12. Original source:
https://www.ck12.org/c/chemistry/.
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