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Brief Introduction to Different Types of Radiation

The main types of radiation are 
alpha, beta, gamma, and x-ray 
radiation. Each type has distinct 
characteristics, sources, and 
detection methods.

1 Alpha Radiation (α)

Alpha radiation consists of alpha 
particles, which are composed of 
two protons and two neutrons, 
giving them a relatively large 
mass and a +2 charge. Due to 
their size, alpha particles are 
highly ionizing but have very low 
penetration power; they can be 
stopped by a sheet of paper or 
even the outer layer of human 
skin. Naturally occurring sources 
of alpha radiation include 
uranium, radium, and radon, 
while man-made sources can be 
found in some types of nuclear 
reactors and specific medical 
treatments. 

Detection Method

To detect alpha radiation, 
Geiger-Müller (GM) counters 
with a thin mica window are 
commonly used, as are 
scintillation counters that detect 
the flashes of light produced by 
alpha particles striking materials 
like zinc sulfide. Ionization 
chambers can also measure the 
ionization produced by alpha 
particles in a gas.

2 Beta Radiation (β)

Beta radiation is comprised of 
high-energy, high-speed 
electrons (β-) or positrons (β+), 
carrying a -1 charge for electrons 
or a +1 charge for positrons.
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Beta particles are moderately 
ionizing and can penetrate further 
than alpha particles, though they 
can be stopped by materials such 
as plastic or a few millimeters of 
aluminum. Beta radiation sources 
include certain radioactive isotopes 
like carbon-14, strontium-90, and 
iodine-131, which are used in 
various medical applications, 
including cancer treatment and 
radiotracing. 

Detection Method

Detection of beta radiation can 
be effectively achieved using 
Geiger-Müller (GM) counters 
with appropriate window 
materials, scintillation counters 
that emit light when struck by 
beta particles, and liquid 
scintillation counting for low-
energy beta particles in liquid 
samples.

3 Gamma Radiation (γ)

Gamma radiation consists of 
high-energy photons with no 
charge and no mass. These rays 
are highly penetrating and can 
pass through several centimeters 
of lead, though they are less 
ionizing than alpha or beta 
particles. 

Gamma radiation sources include 
the decay of radioactive isotopes 
such as cobalt-60, cesium-137, 
and technetium-99m, with 
applications in medical imaging 
(e.g., PET scans) and cancer 
treatment (radiotherapy). 

Detection Method

Gamma rays can be detected 
using Geiger-Müller (GM) 
counters, though they are less 
efficient for gamma than for 
alpha and beta particles. 
Scintillation detectors, often 
utilizing sodium iodide (NaI) 
crystals, and ionization 
chambers are commonly used 
to measure gamma radiation. 
High-purity germanium 
detectors are also highly 
effective for gamma 
spectroscopy due to their 
precise energy resolution.

4 X-Ray Radiation (X)

X-rays are a form of 
electromagnetic radiation, similar 
to gamma rays, but typically 
produced by electronic 
transitions rather than nuclear 
processes. These high-energy 
photons have no charge and no 
mass, and their penetration 
power is moderate to high, 
depending on their energy.
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X-rays are commonly produced by 
X-ray tubes used in medical 
imaging (e.g., radiography, CT 
scans) and industrial inspection, 
and they also occur naturally from 
cosmic sources like the sun. 

Detection Method

Detection methods for X-rays 
include Geiger-Müller (GM) 
counters, which can detect X-rays 
depending on their energy and 
the window material, and 
scintillation detectors using 
materials like cesium iodide (CsI). 
Ionization chambers are useful 
for measuring X-ray exposure 
and dose, while photographic 
film and semiconductor 
detectors, such as those made of 
silicon or cadmium telluride, are 
used in digital X-ray imaging.

For more 
information, please 
email us at: 
info@htnova.com

Recommended Product:
RG800: Alpha, Beta, Gamma and 
X-Ray Detector
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