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Guided Reading Activity 
Radiologic Science for Technologists 11th Edition – Bushong 
Pg 284-292 
1. Define photostimulable luminescence
Emission of light after being exposed to a light source (laser)
2. What happens when an x-ray beam exposes a PSP?
The energy transfer excites electrons into a metastable state.
3. Why is it important to process the CR cassette as soon as possible after exposure? The metastable electrons slowly return to their ground state as time passes, causing the signal to fade (latent image).
4. If europium was not present in the imaging plate, what would occur?
There would be no latent image, as europium is responsible for the storage properties.1
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5. What are the four steps in CR imaging? Expose, Stimulate, Read and Erase.
6. What form does the latent image occur in? Metastable electrons
7. The purpose of the stimulating laser is:
It is used in the ‘reading/detecting’ stage.  It causes the metastable electrons to return to the ground state.  As they return to the ground state, they will emit light, and the latent image is made visible.
8. Is there any signal loss during the “reading/detecting’ step?
Yes there is, there will be some scattering of the light emitted by the electrons, and also due to the collection efficiency of the photodetector.
9. Can a CR cassette be used right after the reading/detecting step?
No, not all metastable electrons are returned to the ground state, some remain in the excited state.  To be able to use the IP, the residual latent image must be removed by flooding the phosphor with intense light.
10. What is the purpose of the lead backing on the IP?
To reduce backscatter radiation and improve contrast resolution.
11. What is a situation where a ‘banding artifact’ can occur?APPH
 
226

During the slow scan of a cassette being read, if there are fluctuations in velocity, the banding artifact can occur.
12. Describe the fast scan mode vs the slow scan mode of a CR reader.
Fast scan is when the laser beam is deflected back and forth across the IP with a mirror. Slow scan is when a drive mechanism moves the IP constantly along the long axis.
13. What are two advantages of a vertical CR reader over a horizontal CR reader?The IP barely leaves the cassette, so reduces chance of roller damage.  Aliasing artifacts are also reduced because the scan lines are at right angles to grid lines.
14. What is the purpose of beam shaping optics in a CR reader?
As the laser beam is deflected across the IP, it changes size and shape. The beam shaping optics keep the beam size and shape constant.
15. What is critical for ensuring high spatial resolution? Small laser beam diameter2
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16. Where does signal loss occur when an IP is being read?
Signal is lost as a result of the emitted light scattering, and the collection efficiency of the photodetector.
17. What type of laser is the stimulating source of choice, and why?
Solid state lasers because they produce longer wavelength light and are less likely to interfere with emitted light
18. What is the photodiode of choice for CR? Photodetector
19. What helps to prevent stimulated light from reaching the photo detector?
Optical filters are used to allow only emitted light to reach the photo detector
20. If the edges of an image appear wavy, what may have occurred?
Drive mechanism not within tolerance.
21. What type of light is considered signal, and which is noise?
Emitted light is the signal, and stimulating light is the noise.
