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Assignment 2.2: Describing radiation

Help Sheet 4

Uses of ionising radiation
Killing cells

Gamma radiation can kill cells. 

In radiotherapy for cancer, fine beams of gamma radiation are aimed at the tumour from different directions. The cancer cells are killed, and the damage to healthy cells is limited. 

Harmful bacteria on surgical equipment are killed by gamma radiation to make the equipment sterile and safe to use. This works with food, too − the radiation kills bacteria that would make the food go off.

Smoke alarms
Smoke alarms contain a small alpha particle source. Normally, the air in the alarm is ionised by the alpha particles, which causes a small current to flow. Smoke absorbs alpha particles, stopping the current and setting off the alarm.
Checking thickness
The thickness of sheets of paper or aluminium foil can be controlled using radiation. The paper or foil absorbs beta radiation. The thicker it is, the less radiation passes through. A detector senses how much radiation passes through and changes the production setting if necessary.
[image: image3.png]’/ rollers
sheet of beta source
paper or foil

detector





Help Sheet 4 

Uses of ionising radiation (continued)
Tracers

Some radioactive substances are used to trace the path of fluids, e.g. blood in patients, or oil and gas in underground pipes or in engines. The best substances depend on the type of radiation emitted (alpha, beta or gamma), and the half life of the sample (how quickly the radioactivity dies away). 
Radioactive tracers used to find leaks in underground pipes should:
· emit beta particles which can pass through the soil

· have a half life of several hours or days, so they stay radioactive for long enough to be detected but not long enough to cause harm.

Radioactive tracers used in people should:
· emit gamma rays because these are least harmful inside the body

· have a half life of several hours, so they stay radioactive for the time taken to carry out tests but not long enough to cause harm.

A tiny amount of the gamma emitter is injected into the patient. It accumulates in body tissues and the radiation can be detected outside the body. A picture is built up by the detector, enabling tumours, heart defects or brain malfunction, for example, to be spotted.

The gamma scan below shows the hands of a person with extensive rheumatoid arthritis affecting the wrists and fingers. The arthritic joints are the brighter areas.
[image: image4.jpg]









182



BTEC First Applied Science
© HarperCollinsPublishers Ltd 2010
183


© HarperCollinsPublishers Ltd 2010
BTEC First Applied Science

