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Lecture Aims:

• Scintillation counter

• Types of radioactive rays
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Townsend discharge:

• The Townsend discharge or Townsend avalanche is a gas ionization 
process where free electrons are accelerated by an electric field, 
collide with gas molecules, and consequently free additional 
electrons.

• Those electrons are in turn accelerated and free additional electrons.

• The result is an avalanche multiplication that permits electrical 
conduction through the gas.

• The discharge requires a source of free electrons and a significant 
electric field; without both, the phenomenon does not occur.
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Types of Geiger–Müller counter:

End Window Type: -

• For alpha particles, low energy beta particles, and low energy X-rays, 
the usual form is a cylindrical end-window tube.

• This type has a window at one end covered in a thin material through 
which low penetrating radiation can easily pass.. The other end 
houses the electrical connection to the anode.
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Pancake tube type: -

• The pancake tube is a variant of the end window tube, but which is 
designed for use for beta and gamma contamination monitoring. It 
has roughly the same sensitivity to particles as the end window type, 
but has a flat annular shape so the larges window area can be utilized 
with a minimum of gas space.

• The anode is normally multi-wired in concentric circles so it extends 
fully throughout the gas space.
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Windowless Type:-

• This general type is distinct from the dedicated end window type, but has 
two main sub-types, which use different radiation interaction mechanisms 
to obtain a count.

1. Thick walled:

• Used for high energy gamma detection, this type generally has an overall 
wall thickness of about 1-2 mm of chrome steel. Because most high energy 
gamma photons will pass through the low density fill gas without 
interacting, the tube uses the interaction of photons on the molecules of 
the wall material to produce high energy secondary electrons within the 
wall.
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2. Thin walled

Thin walled tubes are used for:

• High energy beta detection, where the beta enters via the side of the 
tube and interacts directly with the gas, Low energy gamma and X-ray 
detection.

• The lower energy photons interact better with the fill gas so this 
design concentrates on increasing the volume of the fill gas by using a 
long thin walled tube and does not use the interaction of photons in 
the tube wall.
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Application:

• To detect or estimate radioactivity 
in a tissue or organ in situ

• To detect radioactive emission 
from a biological sample

• To estimate or detect radioisotope 
in metabolites
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Scintillation counter
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scintillation counter is an
instrument for detecting
and measuring ionizing
radiation by using the
excitation effect of incident
radiation on a scintillator
material, and detecting the
resultant light pulses.



Structure of Scintillation counter:
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• It consists of a scintillator which 
generates photons in response to 
incident radiation. a sensitive 
photomultiplier tube (PMT) which 
converts the light to an electrical 
signal and electronics to process this 
signal.

• Scintillator consists of a transparent 
crystal, usually a phosphor, plastic or 
organic liquid.



Principle:

• When high energy atomic radiations are incident on a surface coated 
with some fluorescent material, then flashes of lights are produced.

• The scintillations are detected with the help of a photomultiplier 
tube that gives rise to an equivalent electric pulse.
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Working:

• When an ionizing particle passes into the 
scintillator material, atoms are ionized along 
a track.

• The photon from the scintillation strikes a 
photocathode and emits an electron which 
accelerated by a pulse and produce a voltage 
across the external resistance

• This voltage is amplified and recorded by an 
electronic counter.
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Application:

• Scintillation counters are used to measure radiation in a variety of 
applications including handheld radiation survey meters, personnel and 
environmental monitoring for radioactive contamination, medical 
imaging, radiometric assay, nuclear security and nuclear plant safety.

• scintillation counters designed for freight terminals, border security, 
ports, scrap metal yards and contamination monitoring of nuclear waste.
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Ex: The intensity of gamma radiation from a given source is 1. On passing 

through 36 mm of lead, it is reduced to 1/8. the thickness of lead which will 

reduce the intensity to 1/2 will be:

A. 18 mm

B. 12 mm

C. 6 mm

D. 9 mm


