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High dose-rate (HDR) brachytherapy sources can 
be calibrated using an in-air method with a 
Farmer chamber, as an alternative to the ACPSEM 
recommended well chamber measurement. 

This can be used as an independent check, a 
backup device, or for traceability to the national 
dosimetry standard.

The ability to use a cylindrical chamber relies on a 
robust, reproducible set up, a calibrated Farmer 
chamber and an understanding of the IAEA 
calibration requirements.
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Refresher on in-air reference air kerma rates:

From ARPANSA calibration:

From multi-distance measurements, shadow shielding 
or empirically calculated from room dimensions.
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3D printed jigs can provide a cheap, easy way to 
set up in air measurements for HDR sources. Such 
a jig was designed, fabricated, and then tested 
across four systems in three departments in 2020. 
This experience was published in 2021, DOI: 
10.1007/s13246-021-01050-x
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https://doi.org/10.1007/s13246-021-01050-x


One of the benefits of the design of this jig was that it 
could be easily shared by flat pack shipping or 3D 
printing within the local department, and if necessary 
could be adapted for different applicators or detectors.

Hence we decided to conduct an audit! 

• We invited 24 Australian and New Zealand radiation 
oncology departments with HDR systems.

• To compare reference air-kerma rates measured 
using the jig and local calibrated Farmer chamber, 
against local Well chamber and certificate values. 

• By completion of a shared audit spreadsheet, for 
control of methods used.
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An audit spreadsheet and 3D printed jig 
was distributed to departments, 
identified through personal networks.

Sheet included introduction and 
description of setup (with photos), and 
worksheets for:

• Determining appropriate dwell pos.

• Determining chamber corrections.

• Determining air and room scatter 
corrections

• Measurement of RAKR at three 
distances, and using Well chamber.

• Inclusion of user certificates.
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As of October 2022, 17 Australian and New Zealand departments had completed the 
audit and provided results. A further 5 departments had been sent the jig. 2 others 
had not agreed to participate. Overall, the audit ran for around 14 months – Emily has 
no longer been actively following up the remaining sites.
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The audit was a joy to manage! Everyone who I reached out to 
responded positively, and it was a great way to show how 

collaborative and helpful the Australia & New Zealand Medical 
Physics workforce is.
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Uncertainties estimated 
based on published 
RBWH data (k=2)

• Farmer: 3.8% 

• Well chamber: 1.7%

Mean absolute errors:

• Farmer: 2.0%

• Well chamber: 1.0%

Generally consistent, 
though one Farmer 
measurement differed 
by >5% from certificate.
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Efficiency could have been improved by requesting fewer measurements (e.g. kpol and 
ks were requested although not applied for MEX and Co-60 ARPANSA calibrations).

Users had mixed opinions on measurement of transit dose, some feeling that it was 
good to characterise it, but others suggesting a measurement with source in place.

Issues with jig stability and fitting NE2571 chamber (jig designed for PTW).

User feedback
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If I could go back and start again, I would make the spreadsheet 
even more robust and have it go through more user testing 

before sending it out, as some of this was done 'on the fly' as 
user feedback came back



The results observed in this study 
were reasonably consistent with 
Haworth et al.’s 2013 audit, where:

• The mean absolute error for 
Well chamber measurements 
compared to calibration 
certificates was 0.6%

• The single Farmer chamber 
measurement had increased 
disagreement from certificate.
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Farmer chamber measurements provide an independent check of Well chamber 
measurements, traceable to the Co-60 and MEX standards at ARPANSA, albeit with 
a greater uncertainty. 

The increased uncertainty manifests as an increased mean absolute error from 
calibration certificate values.

Future work will include kscatt evaluation against multiple distance calculations.

The feedback received from the volunteer centres can be used to optimise the jig and 
measurement process. There is potential for use of the jig in further postal audits and 
dosimetry intercomparisons.
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