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Aim

* Sound basis in radiation protection and the safety of radiation sources

* To provide the necessary practical skills and basic tools in the
radiation protection field.

. Objectives :

 Different types of radiation sources, and detection of radiation
* |dentifying unknown sources by using energy calibration curve
 Calculating the resolution

* Determining the attenuation coefficient for different materials



Scientific Problem

* A detector is a device used to detect electromagnetic waves or
radiation.

* Medical imaging has experienced a revolution due to advancements
in precise, less intrusive, and faster equipment. Designing a system
requires considering various requirements, such as detector type,
size, and contrast resolution, to analyse desired applications.

* Photon counting spectral detectors (PCSDs) require rapid and
accurate energy calibration in order to identify and characterize bio-
components or contrast agents in tissues. It is well known that using
the x-ray tube voltage as a reference for energy calibration is an
efficient way.



Application: medical imaging system

Radiation Dose to the Patient

—» Image Characteristics and Quality

—» Effects —
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EQUIPMENT

DISCRIPTION
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EQUIPMENT
DISCRIPTION

X-ray:

Hmmatsu company

Applied volt : 100kV

Current : 50 micro A

standard sources : C0-60, Cs-137, and Am-241
Specification of a detector

* Cadmium Telluride diode (CdTe)

« Detector area (25mm?)
* Sensor 500u

e Detector thickness 1Imm

e Energy resolution 1-2 % for energy 60keV
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Results:

Detector calibration

Detector resolution

Detector efficiency

|dentified different materials and concentration using CdTe detector



Results: Plot of channel number and count
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Results

- Calibration curve and equation
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Results: spectra using calibration curve and the resolutions.
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Results: Reqistration Efficiency of Detectors
calculation

* Theoretically we calculated the efficiency of detector CdTe and Si for

comparison

e attenuation coefficient equation: I = I,e™#*



The registration of the Efficiency detector
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Results: identified different materials Using CdTe Detector

To Investigate the
performance of CdTe,
we used the x-ray
tube ,applied voltages
100kV and current 50
Micro A

Samples: Gadolinium,
Lanthanum, and

lodine.
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Results: identified different concentrations of iodine using CdTe detector
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(a)Shows the edge energy for different iodine concentra'gigcj)tljl'\lst, 2(Obzzl is the integrations graph of iodine concentration;::6



Conclusion

* Understanding about radiation detection, protection, and safety from radiation sources

* Gaining practical and computational knowledge regarding:

1.
2.
3.

Energy calibration of CdTe detector and evaluation of detector resolution
Determining the efficiency of the detector by determining the attenuation coefficient

When comparing the two detectors, we can state that the CdTe detector has a higher efficiency
and so is more efficient . CdTe Is a promising semiconductors detector material, offers high
detection efficiency up to 100KeV making it advantageous for diagnostic X-ray imaging

analyzing spectra acquired by CdTe detector and identifying different materials (Gd, I, and La)

Separation of materials at different concentration
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