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Radiology 1904
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Egon Larsen: Kleine Geschichte der Technik für die Jugend. Berlin : Weiss, 1961 



The Working Group 6.25
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Personell
• 4 R&D

• 7 technical

Primary Standards
• 8 primary standards

• more than 300 radiation 

qualities

• 50-80 calibrations

Traceability for X-ray 

Dosimetry 

Research and 

Development
• Personalized CT 

dosimetry

Type Testing and 

Committee Work
• IEC standards

• Testing of diagnostic 

dosimeters



Calibrations 2023
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• customers from more 

than 32 countries

• ~100 detectors

• ~1000 calibration 

coefficients



X-ray Facilities
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Facility Tube Anode
Anode 

angle

Inherent 

filtration 

[mm Be]

Max. 

ppV [kV]

Rö 124 Y.TU 160-D02 W 20° 0.8 160 

Rö 127
ISOVOLT 

320M2/4,5-13
W 20° 3 320

Rö 127 PW-2185/00 Mo 26° 1 100

Rö 127 MCD 100H-3 Rh 24° 1 100 

Rö 128 MB450-1H450 W 21° 7 450 

Rö 128 MXR 165 W 30° 4 160

Rö 128 PW-2182 Rh 18° 0.15 100



Radiation Conditions

• IEC 61267

• Testing of medical diagnostic x-ray 
equipment

• ISO 4037

• Radiological protection [...]

• BIPM reference radiation conditions

• Key-Comparisons K1, K2, K3, K5, K7, K9

• DIN 6809-4 (dose to water)
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Available filtrations: Al, Cu, 

Sn, Pb, Mo, Rh, Pd, Ag 



IEC 61267: Radiation Conditions
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taken from TRS-457

Radiation conditions 

typically used by SSDLs 

and manufacturers of 

dosimetric equipment



IEC 61267: Radiation Conditions
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Primary Standards for Air Kerma
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Name Type Energy Range 
[kV]

PK 100

Parallel-plate 

ionization 

chamber

7.5 – 150

FK

Cylindrical 

ionization 

chamber

30 - 300

PK 400

Parallel-plate 

ionization 

chamber
50 – 400



Primary Standards for Air Kerma
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reference point

𝑞net: measured charge corrected for ambient (and system-generated background)

taken from ICRU 90



Correction Factors
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Spectrometry
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• High purity germanium spectrometer 

(ORTEC 51-TF164)

• Crystal diameter 32 mm

• Crystal length 13 mm

• FWHM at 5.9 keV 0.54 keV

• FWHM at 122 keV 0.69 keV

• Bayesian deconvolution (J. Instrum. 7 

P03003)



Correction Factors for Calibrations
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Monoenergetic 
Correction Factors

X-Ray Spectrum 
(IEC RQA 5)
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Uncertainties

The largest uncertainty component is 

caused by the uncertainty of the 

value of 𝑾𝐚𝐢𝐫/𝒆 without which the 

remaining uncertainties add up to 

0.27%. 
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Spectrometry
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New Primary Standard for Air Kerma

Monte-Carlo-Simulations with EGSnrc (egs_fac) for sizing 

the chamber

oMonoenergetic simulations (5 – 50 keV)

oCorrection factors for air attenuation, scattering, 

electron loss, diaphragm effects

FEM simulations with Comsol for studying the electric field

oEffect of different structures on the field lines

oCorrection factor for field distortion
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Jessica Gschweng, PTB



New Primary Standard for Air Kerma
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HV electrode

Ground electrode

Jessica Gschweng, PTB



New Primary Standard for Air Kerma
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N-10: 14 % → 7.6 %

CCRI10: 28 % → 15 %
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Conclusions

• PTB offers X-ray detector calibrations

• Radiation conditions are based on international standards 

(IEC, ISO)

• PTB primary standards are characterized by Monte Carlo 

and FEM simulations

• Based on this simulations, traceability for new radiation 

conditions can be established easily
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