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The laboratory receives a new request for analysis

Please analyze some soil
and water samples for our
environmental monitoring

programme!

OK!

Mike the Manager Tom the Technician

Alice the Analyst



Sampling is carried out (optional step)

• Good record keeping is very important if you are carrying out the sampling yourself

• Recommendation: Have defined sampling procedures and standardized forms



Some commonly encountered sample types

• Water

• Soil

• Rocks/minerals

• Plants

• Food products

• Building materials

• Air filters

• Industrial waste products

• … and many more!



Sample preparation

• Material is processed and prepared into a suitable measurement container

• Typical processing steps for a 
solid sample material:
➢Removal of foreign objects
➢Drying at “low” temperature
➢Crushing/milling/sieving
➢Homogenization
➢Preparation of all or part of

sample into a container
➢Sealing the container



Sample preparation – record keeping

• It’s important to keep good records for everything that happens to the sample when it 
is in the laboratory!

• Some things to record:
➢Date of the sample preparation
➢Unique sample ID code
➢Preparation methodology used /

processing steps carried out
➢Weight of final prepared sample
➢Geometry / filling height
➢Equipment that was used
➢Person(s) who did the work

Whew, that’s a lot 
of records!



Measuring the sample

• Some considerations for good measurements:

➢Select a detector with valid efficiency
calibration for all energies of interest,
and acceptable QC results

➢Set a suitable counting time, long enough
to get sufficiently low detection limits

➢For longer measurements, it could
be a good idea to check the spectrum
while the measurement is running,
to be sure that you’re on the right track

An overnight measurement
on detector D2 should yield

sufficient detection limits 
for all radionuclides of
interest in this sample.



Spectrum acquisition

• The sample measurement results in a gamma spectrum with several peaks:

Location of peaks used for nuclide identification
Area of peaks used for activity calculation



Analysis of the gamma spectrum

Peak search

Peak area determination

Background subtraction

Efficiency correction / calibration

Activity (and MDA) calculation

Reporting the results

Computer with 
spectrum acquisition 
and analysis software

Spectrum analysis steps



Some things to check during the analysis

➢Are all full energy peaks of interest correctly defined, and multiple peaks suitably 
separated in the software?

➢Are the activities calculated from different gamma lines of the same radionuclide 
approximately equal?
➢Do they agree with the “average activity” reported in the software?

➢Have all radionuclides of interest been detected?

➢Are any of the detected radionuclides “false positives”?

➢Are the reported radionuclides and activities reasonable for this sample?



Interpreting and reporting the results

• Results are interpreted, checked and reported 
in a clear and unambiguous format to the person
who requested the analysis

Thanks a lot 
for the results. 

Great work!



Tracking all of the information – use of LIMS

• Having a Laboratory Information Management System (LIMS) can help you with
recording and tracking all the necessary information in the laboratory

Especially relevant if
you are working in 
an accredited lab.



Some other pieces of the puzzle…

Detector 
calibration

Method 
validation

Proficiency 
tests

Quality 
controls

Equipment 
maintenance

Standard 
operating 

procedures

Radionuclide 
data



Time for exercises!

• Link to the exercises (see also Gammawiki):
https://forms.gle/5ubLmQQKCZTxkdcs7

• There are 6 different exercises in total

• Exercise responses are anonymous

• Using a computer for the exercises is recommended

• You are highly encouraged to work together

Scan me to 
access the
exercises!

https://forms.gle/5ubLmQQKCZTxkdcs7


Thank you for the attention!

Alexander.Mauring@ife.no

mailto:Alexander.Mauring@ife.no
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