











Purpose






APPH 226 – Apparatus and Image Management
Lab 4 – SID and Filtration




Objective: 5.2 Discuss the effect photographic properties have on diagnostic quality. Understand the relationship between SID and the amount of radiation that reaches the IR. Instructions
Exposure #1
1. Select an elbow or foot phantom.
2. Enter the patient information into the console, select table detector, and ensure the SID  is 110cm.
3. Place the phantom and dosimeter in the light field, and collimate appropriately.
4. Set 60kVp @ 3.2mAs (*or 3.1mAs).
5. Ensure everyone is out of the room and the door is closed.
6. Obtain verbal confirmation with direct supervision from an instructor.
7. Take the exposure.
8. Record the EI readout:  	
9. Record the results from the dosimeter:	mR Exposure #2
1. Maintain the same setup as Exposure #1.
2. Adjust the SID to 65cm.
3. Ensure everyone is out of the room and the door is closed.
4. Obtain verbal confirmation with direct supervision from an instructor.
5. Take the exposure.
6. Record the EI readout:  	
7. Record the results from the dosimeter:	mR

Exposure #3
1. Maintain the same setup as Exposure #1.
2. Adjust the SID to 140cm.
3. Ensure everyone is out of the room and the door is closed.
4. Obtain verbal confirmation with direct supervision from an instructor.
5. Take the exposure.
6. Record the EI readout:  	
7. Record the results from the dosimeter:	mR

Image Evaluation:

1. Evaluate the images and note the density of each image. Which image displays the most radiographic density? Which image displays the least amount of radiographic density?
At a glance, they all look very similar. This is because of the digital algorithm applied to each image.
2. Which images would you consider to be diagnostic?
They are all diagnostic. Some results may show Exp 3 to be slightly grainy.

3. Which image is underexposed or overexposed based on the EI readout?


Questions:

1. How does distance affect radiographic density?


2. At a longer SID, how are the photons in the beam affected (at the level of the IR)? 

 







3. In order to maintain the same radiographic density in Exposure#1, using a distance of 180cm, what should the mAs be set to?
Using the density maintenance formula: example below
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4. What are some examples of situations where a technologist would apply the direct square law?



5. What is another name for the direct square law?



6. How does the intensity of the radiation change as the SID is decreased?


7. If the SID had to be changed, should the technical factors be modified? If yes, would you change the kVp or mAs? Explain your rationale.





Filtration & Contrast

Objective: 5.4 Manage scatter control and its effect on the image. Determine how filtration affects the beam and image quality.

[bookmark: Instructions]Instructions
Exposure #1
1. Enter the patient information into the console.
2. Select table detector, and use an SID of 110cm.
3. Place dosimeter in the middle of the light field and collimate appropriately.
4. Set 60kVp @ 12.5mAs.
5. Ensure everyone is out of the room and the door is closed.
6. Obtain verbal confirmation with direct supervision from an instructor.
7. Take the exposure.
8. Record the results from the dosimeter:	mR. Exposure #2
1. Maintain the same setup as Exposure #1.
2. Tape 1 mm of Al filtration to the collimator.
3. Ensure everyone is out of the room and the door is closed.
4. Obtain verbal confirmation with direct supervision from an instructor.
5. Take the exposure.
6. Record the results from the dosimeter:	mR. Exposure #3
1. Maintain the same setup as Exposure #1.
2. Tape 2 mm of Al filtration to the collimator.
3. Ensure everyone is out of the room and the door is closed.
4. Obtain verbal confirmation with direct supervision from an instructor.
5. Take the exposure.
6. Record the results from the dosimeter:	mR. Exposure #4
1. Maintain the same setup as Exposure #1.
2. Tape 3 mm of Al filtration to the collimator.
3. Ensure everyone is out of the room and the door is closed.
4. Obtain verbal confirmation with direct supervision from an instructor.
5. Take the exposure.
6. Record the results from the dosimeter:	mR.


Questions:
1. Which exposure had the lowest reading? Why do you think that happened?


2. If filtration is added, will any adjustments to the technical factors be required?


3. What effect does added filtration have on the average energy of the x-ray beam?


4. Would additional filtration increase or decrease the dose to a patient?


5. Please draw what the emission spectrum would look like if no changes were made except for adding filtration to the beam. Example below.

 
     No filtration

      With added filtration
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