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Topic in TRS 492:
• Chapter 8



• ”A common measurement procedure is laid out below that can be used 
by SSDLs, clinical medical physicists and manufacturers”

• ”Best practice recommendations”

• The measurement: ionization current generated by a brachytherapy 

source inserted in a well-type chamber

➢ Calibration of the dosimetry system

➢ Subsequent source strength measurements with this dosimetry system

▪ When receiving a new source to be used in treatments (acceptance test)

▪ Regular QC checks (periodical tests of sources in use) or whenever 

suspecting a problem with a source (leak, change in geometry, etc.)

CODE OF PRACTICE



Measurements should be…

• …carried out in a (shielded) room with steady 

background radiation level

➢ Well-type chambers do not typically have strong 

external shielding of their own, so any external 

radiation sources will cause disturbance and may 

bring crude errors in the measurements!

• …performed in a minimum scatter environment

➢ Chamber minimum distance of 1 m from any wall 

or floor

➢ E.g. a plastic or wooden table <15 mm thickness

➢ Not as crucial for low-energy LDR sources

• …in constant ambient temperature (change 

<0.5 °C/h) and relative humidity (20%...70%), 

also air pressure needs to be monitored

SET-UP AND PREPARATION

…!



• The chamber and source holder(s) need to reach 

equilibrium with the ambient conditions before the 

measurements

➢ At least 30 min is usually needed, overnight better

➢ E.g. mentioned that SI HDR 1000 Plus needs 400 min 

to settle from a 4 °C temperature difference

• Also electrometer needs to stabilize after switching on

➢ Usually announces the warm-up time, but make sure

➢ Setting the correct voltage gradient (also polarity!) 

and measuring mode

➢ Zeroing & leakage current measurement

▪ ”…after having applied the appropriate polarizing 

voltage for at least 10 minutes” (8.2.3.4)

SET-UP AND PREPARATION



E.g. LDR I-125 seedE.g. HDR Ir-192 source



• Calibration of our well-type chamber instrumentation (= 

chamber + source holder + electrometer + cables + etc.) is 

performed by an independent SSDL

➢ In our case in the neighboring country Sweden’s radiation 
and nuclear safety authority until May 2025, now from 

Finland’s corresponding authority ”STUK”

➢ We get RAKR (Eq. 23) calibration coefficients from there

▪ Stated in the calibration certificate for the specific 

measurement chain, including the traceability to a PDSL

CALIBRATION OF OUR INSTRUMENTATION?



https://stuk.fi/en/frontpage 

https://stuk.fi/en/frontpage


Some more Finnish learning… ;)

tulokset = results

kaivokammio = well chamber

pidike = [source] holder

epävarmuus = uncertainty



Some more Finnish learning… ;)

olosuhteet = ambient conditions

paikka = place

jäljitettävyys = traceability

viimeisin = latest

VTT MIKES = Finnish national 

metrology institute

https://www.vttresearch.com/en/

industries/metrology-vtt-mikes
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”Attachment 1. Description of the methods”

…of course:



• Here’s a concrete example of the 
procedure for a new HDR Ir-192 source 

➢ Acceptance test measurements

SOURCE EXCHANGE

← Mechanical testing 
of the afterloader by 
an engineer before 
the new source is 
installed

Hand-written notes → 

from a measurement
➢ A more official & 

detailed 
documentation + 
calculation in Excel 
format…↓



THE VENDOR SOURCE CERTIFICATE

Esittäjä



THE VENDOR SOURCE CERTIFICATE



Source vendor certificate:

Let’s start to measure at the hospital! We have this earlier calibration for the specific set-up (from SSDL):



On the measurement day at the hospital:

+ humidity ok

…what was 

the unit 

again?



SWEET SPOT DETERMINATION

• Sweet spot (max) found at location 135 mm

➢ Current reading there: -38.19 nA

max



MEASUREMENT TECHNIQUES FOR CURRENT

Charge integration mode:

Cumulative charge ΔQ 

during time interval Δt

→ I = ΔQ/Δt

• ”At both SSDLs and hospitals with photon emitting HDR sources, at least three 

source insertions to the chamber sweet spot will be made.”

(a)

(b)



CORRECTION FOR INFLUENCE QUANTITIES

Now T0 and P0(on the day of calibration):

While on the day of measurement:

kTP = … = 1.018 

• Check always the definition of T0 & P0

➢ T0=20 or 22 °C, or…

• Pay attention to possible weather 

fronts & swift changes in air pressure

➢ May be a good idea to check 

barometer reading at least in the 

beginning and in the end of 

measurements



CORRECTION FOR INFLUENCE QUANTITIES

• Extra correction for high altitudes!

• If in an adequate range, no need

• In the hospital, if the leakage signal < 0.1%, 

no need

• If the electrometer and ionization chamber 

are calibrated together as a unit, no need

• If the same polarity is always used, no need

• For HDR sources usually small



[A] = [C/s]

= 271.2 Gy/C*3600 s/h = 976320 Gy/(hA)



• Discrepancies >3% should be 

investigated

• Discrepancies >5% do not treat!



• The source location accuracy test is ok

• The source data has been inserted to 

treatment planning system ok

• The safety tests are ok



• If the model of the source is different between the calibration 

laboratory and the end user (hospital), one needs to apply source 

model correction ksm,sm0, which depends on:

➢ The type of source used at the calibration lab

➢ The type of source measured by the end user

➢ The type of well-type chamber

➢ The type of source holder

• If to be applied, this should be made clear and recorded on the 

well-type chamber calibration certificate!

➢ Agreed and communicated between the cal lab & the end user!

SOURCE MODEL CORRECTION

See examples on Table 8



• Short term repeatibility, long term stability

• Ensure proper operation of the system and 

level of confidence

➢ Compatibility with the calibration

• Stability checks ”at least for times per year”

➢ Two independent systems regularly 

compared, if feasible?

▪ Constancy within ±0.1% of the running 

mean

➢ Use mechanically (and timewise) stable 

check sources

▪ Contancy within 0.5% from the baseline

QA OF THE INSTRUMENTATION



END OF PART II

Q&A
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