CT THEORY 1

Activity: CT Detectors
Purpose:
Objective 2.2: Characterize the various acquisition components that comprise a CT scanner.
Instructions:
1. Answer the following true or false questions.
Questions
1. Detectors record attenuation information. 
a. Fact
b. Fiction
2. Detectors convert electrical signals into digital signals. 
a. Fact
b. Fiction - convert photon E into electrical signals
3. A good detector will have almost no lag.
a. Fact
b. Fiction
4. A wide dynamic range means the detector can measure more signals.
a. Fact
b. Fiction
5. Solid State Crystal Detectors are used in conventional CT scanners.
a. Fact
b. Fiction - used in modern scanners
6. Solid State Crystal Detectors are faster because they use direct conversion.
a. Fact
b. Fiction – 2 step conversion
7. Xenon detectors are comprised of separate gas chambers and a photodiode.
a. Fact
b. Fiction - no photodiode required
8. Xenon detectors exhibit a lot of afterglow, but are inexpensive.
a. Fact
b. Fiction  - no afterglow
9. Xenon detector design prevents them from being used in MDCT.
a. Fact
b. Fiction
10. Solid State Crystal Detectors have 50-87% efficiency.
a. Fact
b. Fiction – Xenon detectors do; nearly 100% for Solid-state
11. The relative placement, size, and shape of the detectors affect the amount of scatter radiation that reaches the image.
a. Fact
b. Fiction
12. A Short wide detector design will absorb less scatter.
a. Fact
b. Fiction - it will absorb more scatter
Instructions:
Fill in the chart as: Xenon or Solid-State *Review Romans pg. 18 & Table 2-1
	Detector Type
	Detector Characteristics

	Xenon
	Highly stable

	Solid-State
	Can exhibit afterglow

	Xenon
	Aluminum casing 

	Solid-State
	High photon absorption

	Solid-State
	Sensitive to temperature

	Xenon
	Low-density material

	Xenon
	Low QDE



Instructions:
Fill in the chart as: SDCT or MDCT
	System Type
	CT System Characteristics

	MDCT
	Enables retrospective slice thickness

	MDCT
	Detectors can be used in various combinations

	MDCT
	Matrix array

	SDCT
	Collimation determines slice thickness

	SDCT
	A complete tube rotation produces a single slice

	MDCT
	Solid-state detector systems

	MDCT
	Adaptive array

	SDCT
	Ionization detectors




1. What controls the slice thickness in a SDCT scanner? Is this different for a MDCT unit? Explain your answer. 
SDCT = Collimation
MDCT = Collimation & number of detectors



2. How does slice thickness affect spatial resolution?   
Larger (aka. thicker) slices = lower (↓) spatial resolution
[bookmark: _GoBack]Thinner slices = higher (↑) spatial resolution	
*recall: spatial resolution determines if small objects can be displayed on a CT image
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