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ABSTRACT 

 

Radio-iodines, particularly I-131 are a major concern for workers around reactor and research 
facilities or for the general population following a reactor incident. The common method is pulling 
a volume of air past an adsorber, perhaps a simple field count with portable instruments, and then 
a laboratory gamma spectral assay. Today, this can all be done in the field, with immediate and 
near-laboratory quality results. New improved-resolution and gain-stabilized scintillation 
detectors [CeBr, LaBr, CLYC, SrI], as well as traditional NaI scintillators, coupled with powerful 
small MCAs and a laptop PC can immediately analyze the full gamma spectrum. CZT detectors 
with integrated MCAs have even better energy resolution and are much more compact. The 
improved resolution allows the major-dose nuclides of I-133 and I-131 to be quantified even in 
the presence of interfering radio-Xenon nuclides that will likely be present. Of particular 
applicability for occupational and emergency response measurements is the CZT detector. In 
addition to excellent energy resolution, the detector with MCA is smaller and lower power for very 
long operations using only the laptop PC power. The small size also allows a small light-weight 
shield, for easy field deployment. The laptop PC also runs the powerful Genie-2000 gamma 
spectroscopy software and the very flexible ISOCS mathematical efficiency calibration software 
to complete the field deployment system. For occupational exposure determinations of I-131, a 
sample of 1 CFM for 35m, followed by a 35m count time with the CZT detector and shield has an 
LLD of 40 DAC-hours. For in-vivo thyroid measurements, the same CZT detector and shield with 
a 15m count has an LLD of 0.02 mSv 10 days after the intake. For real-time monitoring, the pump, 
filter, CZT detector, and special shield are joined with the Data Analyst to do continuous repeating 
spectroscopic assays. A measurement cycle of about 15 minutes allows a concentration of 1.5E-8 
Bq/cc [1 MPC] to be detected in less than 2 measurement cycles. 

If lower-skilled operators are to be used for these field assays, the CZT detector can be directly 
connected to the Mirion Data Analyst and a push-button sample assay control panel.  No computer 
is needed.  The operator just presses a button to start the desired count time, and then views the 
results.   


