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• ~900 staff, >1/3 with academic degree + ~ 70 PhD
LNK (Laboratory for Nuclear Calibrations)
• 3 staff members,
• part of the RDC (Radiation Protection Dosimetry and Calibrations 

group),
• Designated Institute (DI) for metrology of ionizing radiation in 

Belgium.
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Laboratory for Nuclear Calibrations (LNK) of SCK CEN
• Laboratory for Nuclear calibrations (LNK) of SCK CEN is the Designated Institute (DI) 

for Metrology of Ionizing Radiation in Belgium:
• established at SCK CEN as a calibration laboratory in ~1985, 
• ISO 17025 accredited since more than  20 years,
• member of EURAMET as DI since 2012. 

• Calibrations and irradiations for end-users and maintenance of national standards 
for metrology of ionizing radiation: dosimetry of photons and beta, activity 
measurements and neutron measurements. 

• Commercial activities and research projects.

• New building, irradiators and data acquisition since 2021 (reference instruments 
were preserved –> long history).
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New LNK building since 2021
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X-ray 10-300kV
Horizontal Cs, CoPanoramic Cs, CoRadiotherapy Co + 

LINAC?

Neutrons Cf, AmBe

Long term horizontal Cs, Co

Control room

https://www.sckcen.be/en/calibrations
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X-ray dual tube generator
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• 10-300 kV tube potential 
• Xstrahl generators + Hopewell 

Designs Inc. LPS
• tungsten (W) target
• N-series, W-series, RQR-series, H-250 

beam qualities (ISO 4037) matched & 
characterized using HPGe 
spectrometry (L.C. Mihailescu, 
2023 JINST 18 P09037)

• typical dose rates ~200 mGy/h 
(exception few Gy/h for H-250)
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Radiotherapy grade irradiator – one Co-60 source
• Used for:
•  radiotherapy calibrations at 100 cm 

distance,
• radioprotections calibrations and 

irradiations between 80 cm and 
about 600 cm.

• only one 60Co source (about 30 Gy/h 
at 100 cm),

• square-shape collimator of minimum 
5.5 cm x 5.5 cm and maximum 30 cm 
x 30 cm,

• fully automated 3D Linear Positioning 
System. 
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Panoramic irradiator for 137Cs and 60Co
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• panoramic 360° beam,
• one Co-60 source ->

range: 20 mGy/h-800 mGy/h,
• one Cs-137 source -> 

range: 60 mGy/h-2500 mGy/h,
• convenient for many personal 

dosemeters are same time,
• all ISO 4037 requirements in terms of 

scattering are fulfilled – being 
uncollimated beam is the only deviation 
from ISO 4037.
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Horizontal GC-60 irradiator for 137Cs and 60Co
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Detector (sealed 
ionisation chamber)

Electrometer

LPS table (automated 
x,y,z-axis)

Rotary table 
(plug & play)

PTH sensors 

Hopewell GC-60 
irradiator (4 137Cs 
and 4 60Co sources)

20o conical collimator)
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Digital workflow         Utilities based on LabView: 
• Registration, 

• Irradiator Control, 

• Report Generation,

• Irradiator Calibration,

• Rotary table.

+

• one common database,

• automatic reporting based 

on Excel and macros, 

creating digitally signed pdf

files.
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The task
EURADOS IC2024ph requested:
20 dosemeters per system,
10 irradiations per system,
extra 10 dosemeters for background and spare,
 two months scheduled for irradiations,
 about 100 systems expected – final registration 

120 systems.
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The task
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Boxes as received                                       Content                                 All systems together

One EPD present in each box, always on and indication was written down several times during the campaign.
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The irradiations
• Four irradiators were used: 

• X-ray irradiator
• Horizontal GC-60 for 137Cs and 60Co Low doses
• Panoramic DS-20 for the 60Co Medium doses
• Radiotherapy G-100 for the 60Co High doses  

• “Random” doses were selected for each system, prior to start the job. Same dose rate was used for each 
quality/dose range  Only the irradiation time was changed.

• One or two systems at once irradiated on the phantom depending on size – Ideally, we should combine 
systems.

• Build-up plate of 3 mm used for 137Cs and 60Co.
• Photos taken for each irradiation such the serial numbers would be visible. Identification of the photo done 

by the time stamp only.
• The information of each irradiation was automatically saved in the database of the irradiators: time stamp, 

dose rate, dose, irradiation time…. 
• Serial number of each dosemeter was written down by hand on paper and then typed in Excel sheets. 
• Manual link was needed between the serial numbers of the dosemeters and the RecordID number of each 

irradiation from the database.
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The irradiations
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The irradiations
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X-ray – no build-up plate + angle                           137Cs and 60Co – with 3 mm PMMA plate.



The irradiations



ISC:  ISC:  

Some challenges

• good quality photos proved to be very useful – not always as desired (out of focus 
with build up plate, …),

• create independent list with background/spare detectors is useful – not done,

• verify list of background detectors against irradiated detectors – doubles means 
typing errors  use photos to find the mystery,

• front side = the side with a label and serial number ? (if not – extra photos are 
needed),
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Some challenges
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• axis of rotation -  need to verify the only info provided by participants,

• sense of rotation (+ or -) ANSI-HPS N13.11-2022 defines + = clockwise,

• fix detector on the phantom, parallel to the phantom surface (spacer needed).
ISO 4037 – 3 :2019 Fig 1
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Complaints and errors
• Seven complaints in total (out of 120 systems  1200 irradiations)

• Examples of complaints/ errors:
• 2 times: irradiation at an angle of two dosemeters on the phantom same axis of rotation but 

one up and one oriented down  –α and +α while stating only +α on the certificate,
• 3 times – wrong serial number reported in the certificate and wrong written down on the paper 

notes  photos used to solve the mystery,
• 1 time: swap serial number of the dosemeters that fell down with the one that was correctly 

irradiated  the dosemeters fell down and no photo was made with the dosemeters that fall 
down / at end of irradiation ? No proof from LNK …,

• 1 time – the reading of the participant did not agree with the certificate value – no fault found 
at LNK. Who is correct, LNK or the participant ?...
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What did we learn ?
• Good quality photos are mandatory:

• at start of irradiation, 
• at stop of irradiation in case a detectors fell down,
• serial numbers to be clearly visible in the photos,
• the time stamp is sufficient to identify the photo and no special file names needed,
• video record each irradiation or automatic photos at start and stop would be ideal.

• Create independent list with background detectors and verify list of background 
detectors against irradiated detectors – doubles means typing errors  use photos 
to find the mystery.

• Extra QC’s needed:
• verify dose rates (and beam stability) several times during the campaign with secondary 

standard chambers in addition to the Monitor Chamber of the tube,
• comparison of the Excel files to the paper notes by another staff member – typing errors,
• independent lists of errors, spare/background detectors and irradiated detectors to be created 

and compared.
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