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The use of sources in Radionuclide
Metrology

= Industries that rely on accurate and reliable radioactivity
measurements

= The role of sources in development and maintenance of
radionuclide standards

= International comparisons of radioactivity standards

= Dissemination of radioactivity standards



Accurate & reliable measurements to
support health, trade, safety, environment

Diagnostic imaging Radioisotope
(PET-CT, SPECT) (therapy) production

Radiation Environmental Nuclear Nuclear forensics
protection monitoring decommissioning



The A-Z of radioactivity CMCs
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Maintenance of radionuclide standards
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International Reference
System (SIR)

= Established by BIPM in 1976 to compare national
standards of y-emitting radionuclides

= Pressurised ionization chamber in lead shielding
Participants send standardised ampoules to BIPM

Current produced by ampoule compared to that
produced by one of five reference %?°Ra sources

= SIR provided 776 independent results for 72
different radionuclides

= Qperation relies on sealed 2%°Ra reference sources
= Sources are aging and indefinite use is not
allowed by the regulator

= Solutions:

= Fewer sources: New technology for
ON DEMAND improved current measurement linearity

= Different radionuclide: 1®M™Ho




SIR Transfer Instrument (SIRTI)

= Established in 2013 to compare national
standards of short-lived y-emitting
radionuclides

= Calibrated against SIR for 5 radionuclides

= Well-characterised Nal(Tl) well detector with
data acquisition system

= Stability monitored by *“Nb reference source

= Low-energy threshold set using *™Nb X-ray
peak

= SIRTI and reference source shipped to NMI

= Measurements taken by BIPM staff (or
remotely)

= Limited to 2 participants per year




Large scale K2 key comparisons

= Aliquots of the same master solution

distributed to participants by pilot laboratory
@ = Some participants submit standardised

ampoules of the solution to the BIPM to
e provide a link to the SIR
@ @ = Regulatory compliance
= Time-bound shipping and customs
clearance of short-lived radionuclides

= Intercomparisons rely on:
= Shipping of sources around the world




Activity standards disseminated as
certified sources

Solutions in ampoules, vials, bottles

= Gases in ampoules, pressurized canisters
= Point sources

Solid sources in various matrices

= Sources in natural matrices

Sealed sources

= Large area sources

= Proficiency tests
Onsite traceability measurements

Representative images were taken from the catalogues of a few NMis. Please refer to the KCDB for details on radioactivity CMCs for all NMls.
http://www.Inhb.fr/services-en/ https://www.eurostandard.cz/nuclides.htm/|
https://www.ptb.de/cms/en/ptb/fachabteilungen/abt6/measurement-and-calibration-capabilities/radioactivity/activity-standards. ht



http://www.lnhb.fr/services-en/
https://www.eurostandard.cz/nuclides.html
https://www.ptb.de/cms/en/ptb/fachabteilungen/abt6/measurement-and-calibration-capabilities/radioactivity/activity-standards.html

Activity standards disseminated through
measurements

= Sources submitted by users and
certified by NMI by primary or
secondary measurement

= Calibration of radionuclide calibrators
using certified reference sources

= Certification of short-lived
radionuclide sources at production
sites by:
= portable primary standardisation
system, or
= using a transfer instrument with
traceability to national standard
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