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Type of e Mass {atomic
e Symbol Composition Charge mass units)
2 protons and 2
Alpha o neutrons (a helium +2 4
nucleus)
Beta i electron -1 Negligible
Positron B 8 agggltﬁt:r +1 Negligible
photons of
Gamma ¥ electromag netic 1] 1]
energy
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> photoelectric effect
» Compton scattering
» pair production
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Compton scattering Fair production
Photoelectric

interaction
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dl(x) < —I(x)dx — I(x) = 1(0)e "> (1)
it 1 Ao dld MIQananig (attenuation coefficient)
i =t > o = [ ]

m = mass attenuation coefficient
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> Half Value Layer (HVL = xq») @0 characteristic absorption
range 70lnaUNEINU E
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HVL from photoelectric absorption
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> Average range Ra = 1/p is another characteristic length of the
photon
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> jonization / excitation / transition
» Bremsstrahlung
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» Jiggering path of charged particle in matter




» Energy loss rate or stopping power and mass stopping power
(with mass density p in g/cm?3)
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P> Bragg curve of heavy charged particle absorption and range R
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> Range of energetic

electron in liquid water
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Measurement Unit Measures
Radioactivity  Curie Mumber of
particles/sec
from 1 g of
radium
lenizing Roentgen  Charge/unit 1R=258= 10" Cky
radiation (R mass
Absorbed Rad 1rad =001 kg 1rad=0.01 Gy
dose Gray (Gy)  1Gy=1 kg 1 Gy= 100 rad
Equivalent Rem Rem=rad=x W 1rem=0015v
dose/ Sievert Sw=GyxW 1 5v =100 rem
effective [5v)

dose



» From rad (gray) to rem (sievert) with biological factors

Type of radiation Weighting factor, wg
X-rays 1
gamma rays 1
beta particles 1
slow neutrons 5
fast neutrons 10
alpha particles 20




P Radiations exposure
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» Fugushima daiichi accident radiations dose contour
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Radiation contour map
of the Fukushima Daiichi accident
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» Radiations protection with 3L rule: least time / long distance /

large shielding
To reduce radiation exposure:
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Limit Time Increase Distance Use Shielding
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» Radiations sign




