X-ray Basics

X-ray Basics: Basic Physics
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Image Source: http://www.ndted.org/EducationResources/CommunityCollege/Radiography/Physics/
radmatinteraction.htm

X-ray Basics: Imaging Concepts

Thick

* Image = X-ray
Population Map
* Dark Areas
* = Sample Absorption
* =less photons
* Bright areas

* = Sample Transmittance
* =more photons
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X-ray tube Stage Detector

Specimen

Filament Magnetic lens
Anode

Increasing the current increases the number of X-rays
Increasing the voltage increases the penetrating power of X-rays

Resolution
Spatial differntiation

Geometric magnification

Specimen = 12mm diameter
2 cells = 6mm resolution




Resolution
Spatial differntiation

Geometric magnification
Specimen = 12mm diameter
6 cells = 2mm resolution

Resolution
Spatial differntiation
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Geometric magnification
Specimen = 12mm diameter
12 cells = 1mm resolution
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56um resolution
10 minutes

12pum resolution

25 minutes

10 minutes

Choose the resolution that fits the project!




Contrast
density differentiation

* Contrast

* X-ray energy (KV)

* kV=X-ray penetrating power

* Too high
* No X-rays stopped by objec
* loss of resolvability in low

density areas

* Too low

* All X-rays stopped by object

* loss of resolvability in high
density areas

* Maximize grayscale range

Noise

* Too few photons to
produce a clear image

* Grainy reconstructions

* Increase photons
* Increase current
= increase photons

* Increase detector
capture time
= Increase photons
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Geometric unsharpness
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A series of trade-offs

Resolution

POWER
FILTERING
AVERAGING
IMAGNIFICATION
Signal DETECTOR CAPTURE TIME
to
hoise

X-ray Summary

* Voltage: Increases Penetrating Power of X-rays
* Current: Increases number / Intensity of X-rays
* Resolution: spatial differentiation

* Contrast: attenuation differentiation

* Noise- a result of insufficient signal

* Geometric unsharpness: focal spot too large




