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INTRODUCTION

➢Radioactive isotopes occur naturally or can be generated artificially. 

➢They emit ionising radiation in the form of electromagnetic waves or 

energetic particles. 

➢ Exposure to ionising radiation above permissible limits can result  in 

serious biological damage.



➢ A radioactive nucleus is unstable it can become stable by ejecting

particles and electromagnetic waves.

➢If an atom loses an orbiting electron it becomes a positive ion as it will

have more positive charges than negative charges.

➢The electron that was removed becomes a negative ion.





TYPES OF EMISSIONS

The electromagnetic wave/particles emitted by the radioactive isotopes 

are-

➢alpha 

➢ beta 

➢ gamma









RADIATION DETECTORS

• The interactions of alpha, beta, and gamma radiations with matter 

produce positively charged ions and electrons. 

• Radiation detectors are devices that measure this ionization and 

produce an observable output.



WHY TO DETECT RADIATION?

• Research application 

• Environmental safety 

• Power regulation in nuclear reactors 

• Personal protection of occupational workers

• Estimation of radiation dose in treatment of patients 

• Calibration of radioactive isotopes etc.





METHODS OF DETECTION

• (1) Methods based upon gas ionization 

• (2) Methods based upon excitation  

• (3) Methods based upon exposure of photographic emulsions.



BASIC RADIATION DETECTOR SYSTEM



1. METHODS BASED UPON GAS IONIZATION:



The effect of voltage upon ionization

• As a charged particle passes through a gas, its electrostatic field dislodges 

orbital electrons from atoms sufficiently close to its path and causes 

ionization .The ability to induce ionization decreases in the order

• α > β >γ(10 000: 100: 1)

• Accordingly, α- and β-particles may be detected by gas ionization 

methods, but these methods are poor for detecting γ. if ionization occurs 

between a pair of electrodes enclosed in a suitable chamber, a pulse 

(current) flows, the magnitude of which is related to the applied potential 

and the number of radiation particles entering the chamber .



GEIGER-MULLER COUNTER

• It is made of a glass or metal tube containing a mixture of gases, an 

inert gas like helium or argon and an organic vapour or a gas eg.

isopropanol or isobutene or cooking gas (which is a mixture of 

hydrocarbons).

• It has a thin window, usually made of mica at one end to enclose the 

gas. depending upon the thickness of the window and the energy of 

radiation of the radio-isotopes a fraction of the particles emitted enter 

the counting tube and ionize the gas mixture inside.







• The small current generated is magnified at high voltage, and measured 

with a scaler calibrated to record disintegrations per unit time. 

• The counts recorded include counts due to ionization of the gas mixture 

by cosmic rays passing through the tube, any radioactivity present in the 

surrounding area, etc.

• This is known as the background. these background counts have to be 

substracted from the counts given by the sample.



MM

2.METHOD BASED ON EXCITATION









3.PHOTOGRAPHIC EMULSIONS METHODS

• A photographic emulsion consists of a suspension of silver halide grains in 

an inert gelatin matrix and supported by a backing of plastic film or 

another material. 

• If a charged particle or fast electron passes through the emulsion, 

interactions with silver halide molecules produce a similar effect as seen 

with exposure to visible light. 

• Some molecules are excited and will remain in this state for an indefinite 

period of time. after the exposure is completed, this latent record of the 

accumulated exposure can be made visible through the chemical 

development process.

https://www.britannica.com/science/emulsion-chemistry
https://www.britannica.com/science/silver-halide
https://www.britannica.com/science/excitation




MEDICAL APPLICATIONS OF RADIOACTIVITY



INDUSTRIAL APPLICATIONS OF RADIOACTIVITY
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