UNIVERSITY OF TRINIDAD AND TOBAGO

PHYS 110U – Physics


Lesson 12: Radioactivity II
·  Lecture objectives
1. Describe experiments to compare the ranges of α, β and γ emissions in a cloud chamber 

2. Describe the appearance of the tracks of radioactive emissions in a cloud chamber.

_________________________________________________________________
12.1 Methods of detecting radiation
12.1.1 Making tracks – the cloud chamber.

A cloud chamber is a device which makes the paths of moving charged particles visible.


It works on the principle that ions are produced by radioactive particles and that these ions can act as centres on which vapour condenses.
12.1.2 The Geiger- Muller tube
The Geiger Muller, or Geiger, tube detects ions produced when α – particles, β – particles or γ-radiation interact with a gas at low pressure.

Each burst of radiation that enters the tube produces a pulse of current. When radiation hits argon atoms electrons are knocked off and positive ions are produced. The freed electrons accelerate towards the positively charged metal wire, colliding with more argon atoms which in turn, become positive ions. At the same time, positive ions move towards the negatively charged metal cylinder, generating a pulse of current. The current pulse is amplified and registered on an electric counter or loudspeaker.
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12.2 Comparing the ranges of α, β and γ-radiation
Though the most massive and most energetic of radioactive emissions, the alpha particle is the shortest in range because of its strong interaction with matter. The electromagnetic gamma ray is extremely penetrating, even penetrating considerable thicknesses of concrete. The electron of beta radioactivity strongly interacts with matter and has a short range.
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12.3 Background radiation
Background radiation is the ionizing radiation emitted from a variety of natural and artificial radiation sources. Primary contributions come from:

· Sources in the Earth. These include sources in food and water, which are incorporated in the body, and in building materials and other products that incorporate those radioactive sources; 

· Sources from space, in the form of cosmic rays; 

· Sources in the atmosphere. One significant contribution comes from the radon gas that is released from the Earth's crust and subsequently decays into radioactive atoms that become attached to airborne dust and particulates. Another contribution arises from the radioactive atoms produced in the bombardment of atoms in the upper atmosphere by high-energy cosmic rays. 

About 15% of background radiation dose to the general public comes from medical X-rays and nuclear medicine applied directly to patients.

About 3% of background radiation comes from other man-made sources such as:

· Smoke detectors 

· Self-luminous dials and signs 

· Global radioactive contamination due to historical nuclear weapons testing 

· Nuclear power station or nuclear fuel reprocessing accidents (though these are rare) 

· Normal operation of facilities used for nuclear power and scientific research 

· Emissions from burning fossil fuels, such as power plants 

· Emissions from nuclear medicine facilities and patients 

· Emissions from the improper disposal or recycling of radioactive materials used in nuclear medicine 

Accidental exposure to man-made radioactive substances can result in radiation exposure that is many times that received from background sources, whether natural or man-made. Additionally, radiation therapy can cause relatively high levels of exposure. However, when it comes to background radiation, naturally occurring sources are responsible for the vast majority of radiation exposure.
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