JRNC
Supplementary information
Deducing sample activity from the radioluminescence signal mapped using the goniometric scanner
[bookmark: _GoBack]The radioluminescence map produced with the goniometer-driven optical detector (scanner) is a 3-dimensional structure with X-axis representing the yaw, Y-axis representing the pitch, and Z-axis showing the signal strength (color-coded when depicted as an image). The total effect  is therefore quantified as the net volume under the signal surface[footnoteRef:1] which is the integral of count rates in each pixel of the source domain : [1:  Much like the area under the curve, but in two dimensions.] 


where  is the net count rate in an  pixel, and ,  are the scan steps in X- and Y-axis, respectively. Normally, a UV image has square pixels, with  called the scan resolution. Equation (1) demonstrates that increasing the resolution of a scan improves the accuracy of the source activity calculation since the integral is estimated as a sum. 
The algorithm for activity calculation from a radioluminescence map has the following steps:
1) Marking the source domain and getting the total gross count rate. The raw UV image is visually analyzed, and the bounding shape is drawn around the source. The total gross count rate  is calculated as the count rate sum across all the pixels within the source boundary, :

2) Marking the background domain and getting the average background count rate. The adjacent source regions are selected, from which the average background count rate  is calculated:

where  is the number of pixels in the background domain.
3) The total noise in the source domain  is estimated from the average background domain count rate:

where  is the number of pixels in the source domain.
4) The total net count rate in the source domain  is determined as

5) The total surface activity of the source  is defined with the following formula:

where  is the combined transmission of the light propagation medium between the source and the scanner[footnoteRef:2], and  is the scanner sensitivity at the same measurement conditions determined using the reference alpha source. With  approximation given by Eq. (1), the activity is estimated as [2:  Does not include the transmission factors of the scanner optics as they are already included in the sensitivity coefficient.] 


where  is the scan resolution in degrees. Since  and  are dimensionless coefficients in the formula, they can be condensed to a single factor , shaping the final formula for the total surface activity calculation:
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