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Measuring Ra-226 by gamma spec 

We want to 

measure this 

Through 

these 

Creates problems! 



Sample preparation 

Minimum 21 

day build-up 

period for 

secular 

equilibrium 

Measurement 

on HPGe 

detector for 

appropriate 

time period 



Secular equilibrium 



Full beakers only! 



Variations in spectrum background 

 



Correlation to radon levels 

 



Variation of specific peaks 

 



Background spectrum 

 



«Case study» 

• 300 sediment samples: 

– Sample mass 10-25 g 

– Ra-226 activity 15-30 Bq/kg 

 

• 609 keV peak sample count rate: ~0.3-0.7 cpm 

• 609 keV peak background count rate: ~0.2-0.6 cpm 

 

• Large errors (30-200%) introduced when using inappropriate 

background corrections not considering temporal variation 



Impact on MDA 

Spectrum # Nuclide MDA (Bq/kg), 

Background 

ventilation off 

MDA (Bq/kg), 

Background 

ventilation on 

Ratio 

1 214Pb 2.8 2.2 1.3 

  214Bi 3.2 2.5 1.3 

2 214Pb 2.2 1.5 1.5 

  214Bi 2.3 1.6 1.4 

3 214Pb 4.2 2.6 1.6 

  214Bi 4.6 3.0 1.5 

• IAEA 385 Irish sea sediment  

– Ra-226 activity:  21.6-22.4 Bq/kg 



Solutions? 

• Solution 1: Background spectrum taken over excactly the same 

time period as measurement. 

 

• Solution 2: N2 flushing of lead castle. 

 

• Solution 3: Using a HPGe detector or Atmos for continuous 

monitoring of background radon level in lab and making a post-

measurement correction. 

 

• Solution 4: Convince building supervisor/janitor to leave 

ventilation on 24/7. 



Success! 



Reference material measurements 

• IAEA 385 – Irish sea sediment, 50 % coaxial p-type detector 

 

 

 

 

 
 

 

• IAEA 385 – Irish sea sediment, 40 % coaxial p-type detector 

 

Nuclide Measured 

activity (Bq/kg) 

Reference 

activity (Bq/kg) 

Deviation Z-score 

K-40 559 ± 56 607 (604-612) -7.9 % 1.75 

Ra-226 22.8 ± 2.2 21.9 (21.6-22.4) +4.1 % 0.72 

Ra-228 32.8 ± 3.4 32.0 (31.3-32.5) +2.5 % 0.52 

Nuclide Measured 

activity (Bq/kg) 

Reference 

activity (Bq/kg) 

Deviation Z-score 

K-40 586 ± 58 607 (604-612) -3.0 % 0.76 

Ra-226 21.3 ± 2.2 21.9 (21.6-22.4) -2.7 % 0.63 

Ra-228 32.3 ± 3.2 32.0 (31.3-32.5) +0.9 % 0.25 



Conclusion: 

 

• Full sample beaker, isolated for Rn escape 
 

• 3 week build-up period for secular equilibrium 
 

• Well-determined laboratory background levels 
 

• Corrections for sample geometry, coincidence summing etc. 
 

• Consider spectral interferences 

Accurate analysis of Ra-226 through 

its progeny is possible! 



Thank you for your attention! 
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