APPH 226 – Apparatus and Image Management
Lab 5 – kVp and Exposure
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Purpose
Objective: 5.1 Explain the prime factors and their effect on quantity and quality of the beam.
Understand how kVp affects exposure, and evaluate the 15% rule.
Instructions
Exposure #1
1. Enter the patient information into the console, and select a knee exam.
2. Select free cassette.
3. Place the dosimeter on the table with a lead sheet beneath it.
4. Move the detector away to ensure it will not be exposed. 
5. Center the tube to the dosimeter with an SID of 110cm.
6. Collimate to a 32 x 32 cm field size.
7. Place one clear Plexiglass block on each side of the dosimeter (make sure the blocks are not in the light field).
8. Place the phantom on top of the blocks, ensuring there is no weight on the dosimeter. (The dosimeter should be near the center of the phantom) 
9. Set 70kVp @ 15mAs.
10. Ensure everyone is out of the room and the door is closed. 
11. Obtain verbal confirmation with direct supervision from an instructor.
12. Take the exposure.
13. Record the results from the dosimeter: _________ mR.



Exposure #2
1. Maintain the same setup as Exposure #1.  
2. Find 15% of 70kVp.
3. Increase the original kVp by 15%; set: _______ kVp @ 15mAs.
4. Ensure everyone is out of the room and the door is closed.
5. Obtain verbal confirmation with direct supervision from an instructor.
6. Take the exposure. 
7. Record the results from the dosimeter: _________ mR.

Exposure #3
1. Maintain the same setup as Exposure #1.  
2. Decrease the original exposure by 15%; set:  ______kVp, @ 15mAs.
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. When the kVp is increased, what is happening inside the x-ray tube?



2. How is the emission spectrum affected by increasing the kVp?




3. When the kVp is decreased by 15%:
a) What happens to the exit energy?  



b) Why?   



c) What happens to the quality of the photons and why?  



4. How does increasing kVp affect the quantity of transmitted photons? 










5. Please draw the imaging spectrum for all three exposures
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Exponential Attenuation
Purpose
Objective: 3.1 Describe the effect that the human body has on attenuation.
Understand how differences in patient thickness affect exposure.
Instructions
Exposure #1
1. Enter the patient information into the console, and select an abdomen exam.
2. Select free cassette.
3. Place the dosimeter on the tabletop with a lead sheet beneath it.
4. Move the detector to ensure it will not be exposed. 
5. Center the tube to the dosimeter. 
6. Use a 110cm SID. 
7. Collimate to the outer edges of the dosimeter. 
8. Set 80kVp @ 25mAs.
9. Ensure everyone is out of the room and the door is closed. 
10. Obtain verbal confirmation with direct supervision from an instructor.
11. Take the exposure.
12. Record the results from the dosimeter: _________ mR.


Exposure #2
1. Maintain the same setup as Exposure #1. 
2. Take two glove boxes, found inside the room.  Place on each side of the dosimeter.
3. Carefully place one Plexiglas block on top of the glove boxes, ensuring no weight is placed on the dosimeter. 
4. Set 80kVp @ 25mAs.
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 #3
1. Maintain the same setup as Exposure #1.
2. Add another Plexiglas block on top of the first one. Ensure it is balanced, with no weight placed on the dosimeter.  
3. Set 80kVp @ 25mAs.
4. Ensure everyone is out of the room and the door is closed.
5. Obtain verbal confirmation with direct supervision from an instructor.
6. Take the exposure. 
7. Record the results from the dosimeter: _________ mR.



Questions:
1. Define “Exponential Attenuation”.






2. How does increasing patient thickness affect the amount of exposure reaching the image receptor?







3. How will increasing patient thickness affect the radiographic density?







4. How should a technologist compensate for a larger part with mAs?  Increase, decrease or no change?
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