Radiation

The term radiation applies to the emission and
propagation of energy through space or a
material.

Types of
Radiation
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Particulate Electromagnetic

General Characteristics of EMR

® no mass or physical form
m travel at speed of light (c) in a vacuum (or
air)
c=3x108m/s
® travel in a linear path (until interaction
occurs)

m unaffected by

electric or magnetic fields A Electic Field
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Penetrates Earth's
Amosphere? N N
Radiation Type Radio Microwave Infrared Visible  Ultraviolet X-ray = Gammaray
Wavelength (m) 107 05x%107° 10°® 100 10
Approximate Scale (F
of Wavelength A &
Buildings Humans Butterflies Needle Point Protozoans Molecules ~ Atoms  Atomic Nuclei
Frequency (Hz)
0% 10 101 1%
Emperature of
objects atwhich
this radiation is the )
most nense 1K 10,000 K 10,000,000 K
wavelength emitted 100K ' 000,
velenghem 272°C  -173°C 97271°C ~10,000,000 °C

THE ELECTROMAGNETIC SPECTRUM
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Region Wavelength (m) Frequency (Hz) Wﬂ\'ﬂ'lﬂﬂg"'l mqunnw
—— tinf} Wiy
3
Electricity 5x10 60 Hz
i
Long Wave, TV 10° o 10° <3x10° irm 0 Hie
]
Short Wave Radio 10 to 0.1 10 t03x 10’ 0em 3Gz
]
Microwave 0110 10° 3x10° to 3x 10" { i 100 GHz
I
Infrared 10% to 7x107 3x10" to 43x 10" Visible r W01 He
] A =t
Visible 7x107 to 43107 | 43x10% to 73 x10M k — ’
0" Hz
1 01 ..LI'|'|
Ultraviolet 4x107 1o 107 75x10% to 3x107 )
] 1 0"
4 11 17 18 nm
X-Rays 107 to 10 Ix107 to 3x10
i i ’ Jd0" Hy
Gamma Rays 10t 1o 107 3x10" to 10” 10 m
i . , H]
Cosmic Rays 10" to 107 10" to 107 L Vflﬂﬂ i
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Click on any type of wavelength
radiation for more X-ray
information. .
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available energy Visible !
states, strongly _E\/\/\
absorbed.
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v ' \ ¢
Low induced High induced Electronic DMNA Damage
currents currents excitation
7?7 Heating Photochemical Cancer, mutation
effects bith defects
Electromagnetic Waves
Interaction with Matter
Type of Interaction Photons
+ Rayleigh Scattering + Radio
+ Photoelectric Absorption « Microwave
+ Compton « Infrared
Absorption/Scatter « Light
» Pair Production . UV

« Photonuclear Activation + X-Rays

» Gamma Rays
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Photon-beam Interactions

Attenuation Removal of radiation from the beam by the matter.
Attenuation may occur due to scattering and absorption

Absorption The taking up of the energy from the beam by the irradiated
material. It is absorbed energy, which is important in
producing the radiobiological effects in material or soft
tissues.

Scattering refers to a change in the direction of the photons and its
contributes to both attenuation and absorption

Transmission Any photon, which does not suffer the above processes is
transmitted.




