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TABLE 1.1

¢! aos olas -y
Particulate Radiation Sl T > P
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Bets ocoon) 3 : 0005 s Sglize pr WL, e 5B (2
= — E A B e
Proton P +1 1.007276 PP 10 Jj‘)‘?

2Elementary charge of 1 equals that the charge of a proton or the opposite of an electron.

amu, Atomic mass units, where 1 amu = Ha the mass of a neutral carbon-12 atom. o C“’"“’ (e 4"')? C‘“L’
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Box 1.1 kev V-1V - it (Al
Relationship Between Energy (E) and Wavelength V-VY - kev LuSe (o
(A) of Electromagnetic Radiation Kev Verer - AYeoes - LS (2

¢ E is energy (kiloelectron volts, keV)

E=hx I h is the Planck constant (6.626 x s joule-seconds or 4.13 x 0= eV-s)
¢ is the velocity of light =3 x 10° m/s

A is wavelength (nanometers, nm)

Voo VY e - Kev i (o

simplified as
fol2 ; B |
—T .mw\ 0X ’\LSL““\’S
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A

Key point: Inverse relationship between energy and wavelength of an
electromagnetic radiation
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FIG.1.15 Spectrum of photon energies generated in an x-ray machine
showing that as exposure time increases (kVp and mA settings held constant),
so does the total number of photons. The mean energies (dofted line, e w‘-@f@ VO s
approximately 29 keV in this example) and maximal energies (70 keV in this
example) of the beams are unchanged.
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TABLE 1.2
Interactions of Photons From a Diagnostic X-Ray Beam

Interaction Ionization Scatter Practical Implications

Photoelectric Yes No Basis of radiographic image formation

absorption

Compton scatter Yes Yes Scatter radiation can degrade image, expose personnel and
patient

Coherent scatter No No Minimal contribution to scatter
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No interaction 9%

Coherent scattering 7%

rtoelectric absorption 27% =
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TABLE 1.4 F ] Cawyob 4y 35 plas ¥4
Summary of Radiation Quantities and Units 1C/kg = Bq (
prre— \-erem=\SV (o
Quantity Description SI Unit Era. itional ¢ version
nit V. -rad=\gy (z
Exposure Amount of ionization of air by x- or y-rays coulomb/kg | roentgen 1C/kg=
(C/kg) R) 3876 R 1Gy=1— (s
Kerma Kinetic energy transferred to charged particles gray (Gy) — — kg
Absorbed Total energy absorbed by a mass gray (Gy) rad 1 Gy =100
dose rad
Equivalent | Absorbed dose weighted by biologic effectiveness of sievert (Sv) | rem 1Sv=100 2
dose radiation type used rem oo sl V=T Jgur C"“‘l‘
Effective Sum of equivalent doses weighted by radiosensitivity | sievert (Sv) | — —
dose of exposed tissue or organ
Radioactivity| Rate of radioactive decay becquerel curie (Ci) | 1Bq=2.7x
B9) 1011 Ci
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TABLE 1.5 E = WT X HT
Tissue Weighting Factors® ],5_‘, 399 :6‘;_;[) 038 % Jél#w 399
Tissue Tissue Weighting Factor (Wp) VooX Y = Voo

Bone marrow, colon, lung, stomach, breast, remainder tissuesP 0.12
Gonads 0.08
Bladder, esophagus, liver, thyroid 0.04 Yeoxe/-¥ =0y
Bone surface, brain, salivary glands, skin 0.01
2|CRP Publication 103: The 2007 Recommendations of the International Commission on Radiological V-0 Jgo
Protection. ’

Adrenals, extrathoracic region, gallbladder, heart, kidneys, lymphatic nodes, muscle, oral mucosa,
pancreas, prostate, small intestine, spleen, thymus, uterus/cervix.
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