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The Question

▪ Here at the ACME nuclear 

plant, if a peak has an 

uncertainty of 30% or greater, 

we consider it a false positive 

and ignore it — do you agree 

with this practice?
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The Question Restated:

Is there a percent uncertainty for a net peak area above which I can assume there is no 

activity present…

We have a parameter for this… the Critical Level (LC)

So, the question becomes, can we associate net peak area uncertainty with Critical Level, 

and make decisions based on this?
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Summary
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Critical Level (LC)

The number of counts that can be detected above background with a 5% chance of false 

positive.  (95% LC)

▪ Counts above Lc indicates radioactivity present

▪ LC converted to activity commonly referred to as Decision Level (DL).
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Detection Limit (LD)

The number of counts that can be quantified above background with a 5% chance of false 

negative.  (95% Conf Level)

▪ Counts above LC indicates radioactivity present

▪ LD converted to activity commonly referred to as Minimum Detectable Activity (MDA).
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Peak Model

Net Peak Area (A) = Gross Peak ROI (G) – Estimated Background (B)
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Net Peak Uncertainty σA (simplified case)

Net Peak Area (A) = Gross Peak ROI (G) – Estimated Background (B)

A = G - B

▪ Peak Uncertainty is the uncertainty of the Gross Peak ROI, and the estimated background 

propagated in quadrature.

▪ Simple case

• A = G – B  
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Type equation here.

Relationship between Lc and Net Peak Area Uncertainty

~ proportional to background uncertainty
~ ratio A   to  𝜎𝐺

2 + 𝜎𝐵
2 
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Uncertainty at LC
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Uncertainty at LD
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Conclusion

▪ Here at the ACME nuclear plant, if a 

peak has an uncertainty of 30% or 

greater, we consider it a false 

positive and ignore it — do you agree 

with this practice?
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Thank you
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