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Why PGAA?

▣ Detecting boron at concentrations ~10ppb
○ Only method with this level of precision for boron

▣ Detecting chlorine within concrete
○ Can pose failure risks even at small conc.

▣ So how does it work?
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Data Analysis for PGAA

▣ Peak area is directly related to elemental mass
▣ Calculate a sensitivity value using a known mass (Counts per Second / mg)
▣ Use this sensitivity to determine an unknown mass based on area of new peak
▣ Example:

○ Irradiate 100mg of Calcium-41 
○ Find peak area, say 10 cps
○ Sensitivity  = .1 cps/mg. 
○ Irradiate unknown sample
○ Find peak area, say 15cps
○ 15cps/(.1 cps/mg) = 150 mg

▣ Create Sensitivity Table
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Complexities with Data Analysis

▣ The Boron Peak
○ Different decay path
○ B-10 + n → B-11* → Li-7* + a
○ Li-7* → Li-7 + 𝛾𝛾
○ No analytical solution

▣ Overlapping Peaks
▣ Low SNR
▣ Compton Scattering

○ Background must compensate
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Model Function Choices

▣ Peaks
○ Simple Gaussian
○ Complex Gaussian-like model (accounts for charge carrier 

build-up)
○ Boron peak approximation (difference of 2 error functions)
○ Physical Boron peak model (requires numerical convolution)

▣ Backgrounds
○ Linear
○ Quadratic
○ Arctan
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My Approach

▣ Nonlinear least squares (LM) fitting
▣ User chooses peak/background models to use

○ This lets them balance # of fitter params and physical 
accuracy of models

▣ User then selects regions to fit
▣ Program finds and fits peaks
▣ User adjusts fit
▣ Program outputs results

○ .xlsx and .csv formats
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Program Flow
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The Data Analysis Process: A Demo
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Comparison to Existing Solution

▣ Both programs support reading proprietary spectrum file formats
▣ Both also support several output formats (including CSV)
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