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Dealing wit irregular geometries
and unknown sample compositions
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Terms
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The client must agree on the proposed geometry model 
and assumed elemental composition.

The client must accept errors caused by deviations
between the real sample and the used geometry model 
(LabSOCS), regarding:

• Dimensions and form (detailed structure) 
• Distribution of radioactivity
• Self-absorption (elemental composition)

This was accepted by the accreditation authorities, but: 

The lab must assist in trying to identify/justify the material
composition and must provide guidance on magnitude of 
potential errors.   

Therefore, sensitivity analysis was performed.



Energy–dependent sensitivity analysis (LabSOCS)
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Assumed e.g.:

SiO2 (quartz)
10x10 cm cylinder

Eff(E)

A0 (E)= 1/Eff

What if:

BaSO4 (barite)
10x8 cm cylinder

Ai (E)= ? Ai (E)= ?

.GIS file .GIS file .GIS file



Sample height
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Sample diameter
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Source-detector distance 
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Absorber thickness

plexiglas
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Sample density



Minerals
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”Apatit”
2,8 g/ml

”Tugtupit”
2,35 g/ml

Density: 2-5 g/ml
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LabSOCS default uncertainty



Polymers
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PE 
(polyethylene)
0,93 g/ml

PVC
1,38 g/ml
(+ chlorine)

PP 
(polypropylene)
0,91 g/ml

Silicone
0,95-1,20 g/ml
(+ silicium)

Rubber
1,34 g/ml
(+ sulphur)

PU
1,0 -1,3 g/ml
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LabSOCS default uncertainty



Metals and alloys
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Steel / iron
ca. 8 g/ml

Stainless
ca. 8 g/ml

Brass
ca. 8,5 g/ml

Cupper
9 g/ml

Zinc
7,1 g/ml

(Surface only?)
Lead
11,3 g/ml
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LabSOCS default uncertainty



Light-metal alloys
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Aluminium
2,7 g/ml
(evt. + Zn, Cu, Mg, Fe, Cr)

Magnesium
1,7 g/ml

Titanium
4,5 g/ml

Carbon
2,26 g/ml
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Conclusions
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• Material-knowledge is important.

• Light elements can be excluded based on observed density
(porosity is possible - compression is not) .

• Variation in sample dimensions and density typically leads to 
errors that are within LabSOCS default uncertainty. 

• Unknown presence of heavy elements in e.g. minerals, light-
metal alloys and plastics can lead to singnificant under-
reporting of activity – primarily for E < 200 keV (e.g. Pb-210). 

• Variations in steel-alloys have little or insignificant effect.



Documentation
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Dimensions
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