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Agenda

We will discuss fundamental aspects of Gamma Ray Spectrometry.  
This will not include decay physics or electronics

• Common Features in the Gamma Ray Spectrum

• Effects of Summing

• Calibrations

Mirion provides several courses that go through these topics (and 
more!) over the course of several days.  Highly recommended!



Common Features in the Gamma Ray 
Spectrum



Common Features in Gamma Ray Spectrum



Spectral Features Including Escape and Annihilation 
Peaks



Gamma Ray Interactions with Matter



Signal Pulse from Interaction



Photoelectric Effect



Full Energy Peak



Compton Scattering



Compton Scattering – Energy of Scattered Photon



Compton Scattering – Energy of Scattered Photon



Effect of Detector Size on Compton Scattering



Spectral Features for Compton Scatter



Compton Scatter – Backscatter Effects



Spectral Features from Compton Scatter



Compton Scattering – Backscatter Effect



Spectral Features Related to Backscatter



Pair Production



Pair Production



Spectral Features – Pair Production



Pair Production – Environmental 511 keV Peak



Pair Production – Environmental 511 keV Peak



Effects of Summing



Random Summing



Random Summing



True Coincidence (Cascade Summing)



True Coincidence (Cascade Summing)



Effects of Summing



Consequences of Summing



True Coincidence Summing Example



True Coincidence Summing Example



True Coincidence Summing Example



True Coincidence Summing Example



BA-133







Affects of Geometry



Calibrations



Calibrations – 3 Types Required



Energy Calibration - Purpose



Energy Calibration Allows Proper Nuclide 
Identification



Basic Energy Calibration Equation



Peak Shape Calibration



Peak Shape Calibration



Peak Shape Calibration



Nuclide Library



What is Efficiency?



What id Full Energy Peak Efficiency



Certificate



Efficiency Value Calculation



Geometry Related Factors that Affect Efficiency



Efficiency Curve Example



Putting it All Together



Mirion Courses Available

• GP201 - Fundamentals of Gamma Spectroscopy

• GP301 - Applied Principles of Gamma Spectroscopy

• SU601 Interpretation of Gamma Spectroscopy Results


