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Counters at SNOLAB
• SNOLAB 6000m.w.e underground.  

• Low energy gamma spectra within factor of 10 of surface
• Radon concentrations in air monitored

• 4 Germanium counters:
• Canberra Well 10 - 900 keV

• 2 inches of Cu, 8 inches Pb shielding
• Other wells 90 – 3000 keV

• Pb-210: 46 keV
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Counter Sensitivities

• The sensitivities for each counter are shown below
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Canberra Well Detector

• Canberra Well detector much smaller than other 
counters at SNOLAB
• 300 cm3 volume 
• Teflon vials used

• Internal volume: 3 mL
• For aqueous samples: 55% efficiency for 46 keV gamma
• Able to count small solid samples

• Other SNOLAB counters can hold ~1 litre samples
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Calibrating the Canberra Detector

• Two sources (U238, Th232) used to calibrate detector
• Made from grinding natural ore
• Fine powder
• No chemical processing
• Known to be in radiological equilibrium
• Known source strengths to high accuracy (measured at 

multiple major labs)
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• Counting efficiency determined looking Pb-210 peak
• Yellow box defines peak, green boxes define background
• Average background box counts and subtract from signal 

peak
• Source counted for 210 hours
• Efficiency determined by comparing to expected count rate 

given source strength
• 54.4±0.8%
• Efficiency a function of 

source geometry
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Calibrating the Canberra Detector



Calibrating the 
Canberra Detector
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Gamma efficiencies calculated from
39.9 to 969 keV



SNOLAB Counting Procedure

• All samples prepared by SNOLAB staff
• Counting times are typically days to reach ppb-ppt 

sensitivity
• Energy calibration done as needed
• For samples with sufficient count rates, samples are 

self calibrating
• For low rate samples ex-situ energy calibration can 

be done prior to sample counting 
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Reporting results

• Done via dedicated webpage
• Lists levels of each isotope
• Background count rate taken periodically
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