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Purpose: To presenta collection of simple teststhat can be usedto verify the dosimetric characteristics of the MDS Nordion
Gammacell 40 ExtractorLow Dose-RateResearchIrradiator.

Method and Materials: The manufacturerspecifies that the irradiator is provided with two 61.1 TBq Cesium 137 sourcesthat
together producea central doserate of 1.10Gy/minute ± 15% in its sample tray. In thecentral260 mm diameterby 100 mm height
region, thespecified doseuniformity is ± 7%. 
 
Custommeasurement jigs were made to fit inside the irradiator’s sample trays and assemblies. Ionization chamberreadingswere
madeto determineexposure rateconstancyand timer errors. Radiochromic fi lm wasused to measure doseanddoserateconstancy,
the attenuation of manufacturer-providedattenuators, depth dosecharacteristicsin Solid WaterTM, and uniformity of doseacrossthe
sampletray. Thermoluminescentdevices(TLD’s) wereassessedasan alternatemeansof measuringdoseanddoserate constancy.

Results: The exposure rate was constant down to two secondsandtimer error wasabout1.4 seconds. Film measurementsshowed
that dose reduction for theattenuationfilters(33%, 60%,80%)is within 3% of specifications. Film measurements in a central 10x10
cm areashoweddoseuniformity within about2%. Depth dosesin Solid WaterTM showed a variationof about10%. Film and TLD’s
yieldedsimilarly accuratedosemeasurementsandconstancy estimates.

Conclusion: Our facilit y’s irradiator operateswithin the manufacturer’s specifications exceptfor dose variancewith depth which
may be somewhatgreaterthan 7%. Although the manufacturer providesbasic dosimetric informationabouteach irradiator, it is
advantageousto verify and expand this information. As with linacs, irradiators must certainlydiffer from machineto machineand
changeovertime. It is prudentwhendoingresearchusing thesedevicesto validatetheirperformanceundertheir conditionsof usage.


