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A
FIG. 1.1 (A) Schematic view of the Bohr model of the oxygen atom showing a
nucleus with electrons that travel around the nucleus in circular orbits. (B)
Schematic view of the quantum mechanical model of the oxygen atom. The
central nucleus is surrounded by an electron cloud that represents probability
plots of the location of the electron in a complex arrangement.
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FIG. 1.2 Electromagnetic spectrum showing the relationship between photon
wavelength and energy and the physical properties of various portions of the
spectrum. Photons with shorter wavelengths have higher energy. Photons used
in dental radiography (blue) have energies of 10 to 120 keV. Magnetic
resonance (MR) imaging uses radio waves (orange). IR, Infrared radiation; UV,
ultraviolet radiation.
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Particle Symbol Elementary Charge” Rest Mass (amu)
Al ha a +2 4.00154
Beta' (positron) B! +1 0.000549
Beta (electron) B =l 0.000549
Electron e =il 0.000549
Neutron nd 0 1.008665
Proton P +1 1.007276

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

)
amu, Atomic mass units, where 1 amu = o the mass of a neutral carbon-12 atom.
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FIG. 1.5 Tube head showing a recessed x-ray tube, components of the power
supply, and oil that conducts heat away from the x-ray tube. Path of useful x-ray
beam (blue) from the anode, through the glass wall of the x-ray tube, oil, and
finally an aluminum filter. The beam size is restricted by the metal tube housing
and collimator. Low-energy photons are preferentially removed by the
aluminum filter.
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FIG. 1.6 X-ray tube with the major components labeled. The path of the
electron beam is shown in yellow. X-rays produced at the target travel in all
directions. The useful x-ray beam is shown in blue.
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FIG.4.8 Photostimulable Phosphor (PSP) Image Formation. (A) Initially, the PSP plate is
flooded with white light to return all electrons to the valence band. (B) Exposure to x-rays
imparts energy to europium valence electrons, moving them into the conduction band. Some
electrons become trapped at “F centers.” (C) A red scanning laser imparts energy to electrons at
the F centers, pr ing them to the ion band, from which many return to the valence
band. With the electron’s return to the valence band, energy is released in the form of light
photons in the green spectrum. This light is detected by a photomultiplier tube or diode with a
red filter to screen out the scanning laser light.
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