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Laboratory Report 2007-2009 of IRMM 
 
The reporting period covers approximately the first half of the EC-JRC’s 
framework programme VII for research and technical development. Within this 
framework, the laboratory’s tasks are comprised of five work areas: 
 

1. Primary standardisation of radionuclide activity and determination of 
decay data; 

2. Characterisation of Reference Materials (RMs) for their radioactive 
components; 

3. Ultra-low level radioactivity measurements (mainly in the underground 
laboratory HADES); 

4. Support to international metrology organisations (BIPM/CCRI and its 
working groups, EURAMET); 

5. Development and co-ordination of an international comparison scheme in 
the frame of the Commission’s Radioactivity Environmental Monitoring 
programme (under Articles 35 and 36 of the Euratom Treaty). 

 
Since the end of 2007, five of the eight temporary staff (PhD students and post-
docs) of the laboratory left IRMM due to the impossibility to prolong their contract 
or a permanent recruitment elsewhere before contract end. During the year 
2008, only two of these could be replaced. Moreover, at the beginning of 2009, a 
very experienced permanent staff member left the group; a replacement in this 
position is expected for the second half of 2009. At present the laboratory counts 
6 permanent and 5 non-permanent staff and an additional stagiaire.  
  
Highlights of work done during the past two years since May 2007: 
 

• Primary standardisation of 124Sb in the frame of a EURAMET project with 
four independent methods; no evidence for the claimed bias between 
coincidence and sum counting techniques. Primary standardisation of 
177Lu and 3H ongoing in the frame of the CCRI(II) Key Comparisons. 

• Detailed study of cascade effects of pulse pile-up with extending and non-
extending dead-time.  

• Decay data: New half-life values for  124Sb and 54Mn determined. Accurate 
measurement of the half-life of 233U by a combination of mass 
spectrometry and primary standardisation of activity (collaboration with 
PTB, CIEMAT and LNE-LNHB). Lower bound for the half-life of 180mTa 
now raised to 2·1016 years. Investigation of uncertainty claims for half-life 
values in literature and new propagation formula suggested.  
In the frame of the mentioned EURAMET project, photon emission 
probabilities of about 100 gamma- and x-ray transitions of 124Sb 
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determined. In another EURAMET project, coordinated by IRMM, new 
emission probabilities Pα and Pγ of 240Pu were determined. Measurement 
of the β--decay of 115In with the lowest known decay energy to the first 
excited state of 115Sn (Q value < 300 eV). 

• Development of a NaI well detector system for 4πγ counting; study of the 
total efficiency with an analytical model and comparison with simulations. 

• Development of a TDCR system based on fast logic units and a modular 
multiparameter multiplexer, previously developed at IRMM. Evaluation of 
the system performance by measuring samples of a variety of radio-
nuclides is ongoing. Participation in the TDCR uncertainty assessment 
project of the ICRM Liquid Scintillation Counting WG.  

• Source dryer: Another unit of this prototype model for the preparation of 
thin, uniform deposits of small crystal size was delivered to NPL. 

• The homogeneity and stability of a batch of dried wild berries material 
suitable as reference material has been established. A CCRI(II) 
supplementary comparison for 90Sr, 40K and 137Cs in this material is in 
preparation (more participants are welcome). 

• For the first time, charged particle leakage from a plasma was directly 
detected in the Joint European Torus (JET) Tokamak with a technique of 
charged particle flux monitors developed in collaboration between IRMM 
and researchers of EFDA (European Fusion Development Association). 
The subsequent low-level γ-ray measurements of the activated metal 
plates were performed in HADES and other European underground 
laboratories of the CELLAR network. 

• Low-level γ-ray spectrometry in HADES contributed repeatedly to the 
certification of reference materials (KRISS rice, IAEA-MEL marine 
sediment), to the selection of radiation-free components for the 
construction of the neutrinoless double beta-decay experiment GERDA in 
Gran Sasso, and to reference measurements of air filters for CTBTO 
(Comprehensive Test Ban Treaty Organisation) in order to study the 
feasibility of lowering detection limits by the use of underground 
laboaratories. 

• In the course of PhD studies, a new underground sandwich detector 
system consisting of two HPGe detectors and two active anti-muon 
shields was developed and applied in several projects. Thesis defended in 
February 2009. 

• In the December 2007 meeting of the CCRI(II) WG “Realization of the   
becquerel" (BqWG), experimental results with the IRMM prototype of a 
reference ionisation chamber were discussed. Whereas further details of 
the design were decided based on the experiments and Monte Carlo 
simulations that had been performed at IRMM and LNE-LNHB, other 
features such as the proposed alternative of an electrode-free inner wall 
need to be studied yet.  

• Contributions to the CCRI(II) Activity Uncertainties and Comparisons 
Workshop, held at BIPM in September 2008.  

• Evaluation and completion of the intercomparison with 40K, 90Sr and 137Cs 
in milk powder among European monitoring laboratories for radioactivity. 

• Organisation of the comparison for 226,228Ra and 234,238U in bottled mineral 
waters and preliminary evaluation of comparison with widely spread 
results of the 45 participating labs. The comparison reference values for 
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all four radionuclides were established from partly SIR-traceable 
measurement results of IRMM ( 228Ra in the course of PhD studies) and 
Bundesamt für Strahlenschutz (BfS), Berlin, using different methods.  

• A workshop was organised for the participants in the first three 
comparisons (air filter, milk powder, water) organised by IRMM for 
monitoring laboratories, where all aspects (sample preparation, SI-
traceable reference values, evaluation of laboratory performance and 
challenges for future harmonisation in measurement) were vividly 
discussed. 

• A radiochemical method for the sequential determination of low activities 
of polonium and uranium in water was developed and published. 

• Contributions to VERMI (Virtual European Radionuclide Metrology 
Institute) specialists' workshop on source preparation held at PTB in 
December 2007 with about 12 participants.  

• 38 peer-reviewed publications, a PhD thesis as well as 5 EUR reports 
published during the past two years. 

• Passed first and second surveillance audits of BELAC for accreditation 
(ISO 17025 and ISO Guide 43) with the scope to primary standardisation 
of radioactivity (coincidence counting) and organisation of interlaboratory 
comparisons for radioactivity among monitoring laboratories. 

 
 

Uwe Wätjen 
 
 
 
 
 

 
Publications May 2007 – May 2009 

 

• Zs. Szántó, M. Hult, U. Wätjen and T. Altzitzoglou, Current radioactivity content of 
wild edible mushrooms: A candidate for an environmental reference material, 
J. Radioanal. Nucl. Chem. 273 (2007) pp. 167-170.  

• U. Wätjen and E. Guadagnino, The certification of the reference material IRMM-
435 for the determination of alkali leaching from pharmaceutical glass containers, 
Rivista della Stazione Sperimentale del Vetro 37, no. 2 (2007) pp. 5-22.  

• G. Bonheure, M. Hult, J. Gasparro, S. Popovichev and JET EFDA contributors, 
Measurements of MeV particles from JET fusion plasmas based on the activation 
technique, Phys. Scr. 75 (2007) pp. 769-773.  

• S. Pommé, Methods for primary standardization of activity, Metrologia 44 (2007) 
pp. S17-S26.  

• G. Sibbens and T. Altzitzoglou, Preparation of radioactive sources for radionuclide 
metrology, Metrologia 44 (2007) pp. S71-S78.  

• M. Hult, Low-level gamma-ray spectrometry using Ge detectors, Metrologia 44 
(2007) pp. S87-S94. And: Erratum, Metrologia 44 (2007) p. 425.  

• S. Pommé and J. Paepen, A series expansion of Conway’s generalised solid-angle 
formulas, Nucl. Instr. and Meth. A 579 (2007) pp. 272-274.  
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• G. Lövestam, M. Hult, A. Fessler, T. Gamboni, J. Gasparro, W. Geerts, R. Jaime, 
P. Lindahl, S. Oberstedt and H. Tagziria, Measurement of neutron excitation 
functions using wide energy neutron beams, Nucl. Instr. and Meth. A 580 (2007) 
pp. 1400-1409.  

• G. Ratel, C. Michotte, H. Janssen, K. Kossert, G. Sibbens, T. Altzitzoglou, 
S. Pommé, M. Woods, S. Judge - BIPM Comparison BIPM.RI(II)-K1.Np-237 of 
Activity Measurements of the Radionuclide 237Np and Links for the 1998 Regional 
Comparison EUROMET.RI(II)-K2.Np-237 - Metrologia 44 (2007) pp. 1-16.  

• S. Pommé, Comments on “A comparison of different analytical methods of 
determining the solid angle of a circular coaxial source-detector system”, Appl. 
Radiat. Isot. 65 (2007) pp. 1065-1069.  

• Y. Spasova, S. Pommé and U. Wätjen, Visualisation of interlaboratory comparison 
results in PomPlots, Accreditation and Quality Assurance 12 (2007) pp. 623-627.  

• Y. Spasova, S. Pommé, L. Benedik and U. Wätjen, Uncertainty budget for 226Ra 
activity concentration in water by alpha spectrometry, Acta Chimica Slovenica 54 
(2007) pp. 854-858.  

• D. Budjáš, M. Heisel, M. Hult, A. Klimenko, M. Laubenstein, P. Lindahl, H. Simgen, 
A. Smolnikov, C. Tomei and S. Vasiliev, A Comparison of Low-level Gamma-
spectrometers within the GERDA Collaboration, AIP Conf. Proc. 897 (2007) pp. 26-
31.  

• P. Lindahl, M. Hult, F. Cordeiro, J. Gasparro, A. Maquet, G. Marissens and 
P. Kockerols, Improvements in underground gamma-ray spectrometry and the 
application of measuring radioactivity in agricultural samples, in: Environmental 
Radiochemical Analysis III, ed. P. Warwick, Royal Society of Chemistry Publishing, 
Special Publication No. 312, Cambridge (2007) pp. 86-94.  

• B. Majorovits, M. Hult, G. Marissens, J. Gasparro, M. Altmann et al., The GERDA 
neutrinoless double beta-decay experiment, in: Workshop on Calculation of 
Double-Beta-Decay Matrix Elements (MEDEX'07, Prague, Czech Republic), 
Springer, New York (2007) pp. 57-61.  

• U. Wätjen and E. Guadagnino, How and why to certify reference materials, Rivista 
della Stazione Sperimentale del Vetro 37, no. 6 (2007) pp. 13 - 17.  

• S. Pommé and G. Sibbens, Alpha-particle counting and spectrometry in a primary 
standardisation laboratory, Acta Chimica Slovenica 55 (2008) pp. 111-119.  

• S. Pommé, J. Camps, R. Van Ammel and J. Paepen, Protocol for uncertainty 
assessment of half-lives, J. Radioanal. Nucl. Chem. 276 (2008) pp. 335-339.  

• S. Pommé and Y. Spasova, A practical procedure for assigning a reference value 
and uncertainty in the frame of an interlaboratory comparison, Accreditation and 
Quality Assurance 13 (2008) pp. 83-89.  

• S. Pommé, E. García-Toraño, G. Sibbens, S. Richter, R. Wellum, A. Stolarz and A. 
Alonso-Muñoz, 234U/235U activity ratios as a probe for the 238U/235U half-life ratio, J. 
Radioanal. Nucl. Chem. 277 (2008) pp. 207-210.  

• Y. Spasova, U. Wätjen and T. Altzitzoglou, European measurement comparison of 
137Cs, 40K and 90Sr in milk powder, J. Radioanal. Nucl. Chem. 277 (2008) pp. 211-
215.   

• G. Bonheure, E. Wieslander, M. Hult, J. Gasparro, G. Marissens, D. Arnold, M. 
Laubenstein, S. Popovichev, A. Murari, I. Lengar and JET-EFDA contributors, 
Mega-Electron-Volt Ion Loss Measurements in JET D-3He Plasmas Using 
Activation Technique, Fusion Science and Technology 53 (2008) pp. 806-815.  

CCRI(II)/09-23

4/6



 
Retieseweg 111, B-2440 Geel, Belgium 
Tel.: +32-(0)14-571 211 - Direct line: +32-(0)14-571 882 • Fax: +32-(0)14-584 273 
E-mail: uwe.waetjen @ cec.eu.int  •  http://www.irmm.jrc.be 

• S. Pommé, Cascades of pile-up and dead time, Appl. Radiat. Isot. 66 (2008) pp. 
941-947.  

• U. Wätjen, Y. Spasova and T. Altzitzoglou, Measurement Comparisons of 
Radioactivity among European Monitoring Laboratories for the Environment and 
Food Stuff, Appl. Radiat. Isot. 66 (2008) pp. 742-749.  

• G. Sibbens, T. Altzitzoglou, L. Benedik, S. Pommé, R. Van Ammel, α-particle and 
γ-ray spectrometry of a plutonium solution for impurity determination, Appl. Radiat. 
Isot. 66 (2008) pp. 813-818.  

• M. Hult, J. Gasparro, P. Lindahl, G. Marissens, A. Fessler, Peter N. Johnston, On 
the use of mercury as a means of locating background sources in ultra low-
background HPGe-detector systems, Appl. Radiat. Isot. 66 (2008) pp. 829-834.  

• T. Altzitzoglou, Radioactivity determination of individual radionuclides in a mixture 
by liquid scintillation spectra deconvolution, Appl. Radiat. Isot. 66 (2008) pp. 1055-
1061.  

• T. Vidmar, I. Aubineau-Laniece, M.J. Anagnostakis, D. Arnold, R. Brettner-Messler, 
D. Budjas, M. Capogni, M.S. Dias, L-E. De Geer, A. Fazio, J. Gasparro, M. Hult, S. 
Hurtado, M. Jurado Vargas, M. Laubenstein, K.B. Lee, Y-K. Lee, M-C. Lepy, F-J. 
Maringer, V. Medina Peyres, M. Mille, M. Moralles, S. Nour, R. Plenteda, M.P. 
Rubio Montero, O. Sima, C. Tomei, G. Vidmar, An intercomparison of Monte Carlo 
codes used in gamma-ray spectrometry, Appl. Radiat. Isot. 66 (2008) pp. 764–768.  

• T. Altzitzoglou and A. Bohnstedt, Characterisation of the IAEA-152 milk powder 
reference material for radioactivity with assigned values traceable to the SI units, 
Appl. Radiat. Isot. 66 (2008) pp. 1702-1705 .  

• E. Wieslander, M. Hult, G. Bonheure, D. Arnold, H. Dombrowski, J. Gasparro, M. 
Laubenstein, G. Marissens and P. Vermaercke, Low-level gamma-ray 
spectrometry for analysing fusion plasma conditions, Nucl. Instr. and Meth. A 591 
(2008) pp. 383-393. 

• J. Gasparro, M. Hult, P.N. Johnston and H. Tagziria, Monte Carlo modelling of 
Germanium crystals that are tilted and have rounded front edges, Nucl. Instr. and 
Meth. A 594 (2008) pp. 196-201. 

• U. Wätjen, European measurement comparisons of environmental radioactivity, in: 
Nuclear Proficiency Testing, Proc. of the 1st Intern. Workshop, eds. E. Cincu, I. 
Manea and M. Woods, AIP Conf. Proc. 1036 (2008) pp. 85-99. 

• G. Bonheure, I. Lengar, B. Syme, E. Wieslander, M. Hult, J. Gasparro, G. 
Marissens, D. Arnold, M. Laubenstein and S. Popovichev, In-vessel activation 
monitors in JET: Progress in modeling, Rev. Scientific Instruments 79 (2008) pp. 
10E504-1 - 10E504-4.  

• G. Alimonti, C. Arpesella, …, M. Hult, …, R. Wordel, …, Borexino Collaboration, 
The Borexino detector at the Laboratori Nazionali del Gran Sasso, Nucl. Instr. and 
Meth. A 600 (2009) pp. 568-593.  

• G. Lövestam, M. Hult, A. Fessler, J. Gasparro, P. Kockerols, K. Okkinga, H. 
Tagziria, F. Vanhavere and J.S.E. Wieslander, Neutron fluence spectrometry using 
disk activation, Radiation Measurements 44 (2009) pp. 72-79.  

• J.S.Elisabeth Wieslander, A new gamma-ray spectrometry system for 
measurements of radioactivity in the micro-becquerel range, PhD thesis, Dept. of 
Physics, University of Jyväskylä, Jyväskylä, Finland, February 2009.  
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• M. Hult, J.S.E. Wieslander, G. Marissens, J. Gasparro, U. Wätjen and M. 
Misiaszek, Search for the radioactivity of 180mTa using an underground HPGe 
sandwich spectrometer, Appl. Radiat. Isot. 67 (2009) pp. 918-921.  

• L. Benedik, M. Vasile, Y. Spasova and U. Wätjen, Sequential determination of 
210Po and uranium radioisotopes in drinking water by alpha-particle spectrometry, 
Appl. Radiat. Isot. 67 (2009) pp. 770-775.  

• J.S.E. Wieslander, M. Hult, J. Gasparro, G. Marissens, M. Misiaszek and W. 
Preusse, The Sandwich spectrometer for ultra low-level gamma-ray spectrometry, 
Appl. Radiat. Isot. 67 (2009) pp. 731-735.  

• D. Budjáš, A.M. Gangapshev, J. Gasparro, W. Hampel, M. Heisel, G. Heusser, M. 
Hult, A.A. Klimenko, V.V. Kuzminov, M. Laubenstein, W. Maneschg, H. Simgen, 
A.A. Smolnikov, C. Tomei and S.I. Vasiliev, Gamma-ray spectrometry of ultra low 
levels of radioactivity within the material screening program for the GERDA 
experiment, Appl. Radiat. Isot. 67 (2009) pp. 755-758.  

• M. Köhler, D. Degering, M. Laubenstein, P. Quirin, M.-O. Lampert, M. Hult, D. 
Arnold, S. Neumaier and J.-L. Reyss, A new low-level γ-ray spectrometry system 
for environmental radioactivity at the underground laboratory Felsenkeller, 
Appl. Radiat. Isot. 67 (2009) pp. 736-740.  

• S. Pommé, Detection efficiency calculation for photons, electrons and positrons in 
a well detector; Part I: Analytical Model, Nucl. Instr. and Meth. A 604 (2009) pp. 
584–591. 

 

 

EUR Reports in Radioactivity 
 

• U. Wätjen, Zs. Szántó, T. Altzitzoglou, G. Sibbens, J. Keightley, R. Van Ammel, M. 
Hult and M. De Cort, Evaluation of EC measurement comparison on simulated 
airborne particulates - 137Cs in air filters, Report EUR 22926 EN (2007), ISBN 978-
92-79-06962-8. (81 pages). 

• G. Lövestam, A. Fessler, J. Gasparro, M. Hult, P. Kockerols, G. Marissens, K. 
Okkinga and J.S.E. Wieslander, DONA detector: further improvements and 
evaluation for field applications, Report EUR 23305 EN (2007), ISBN 978-92-79-
08813-1. (28 pages). 

• M. Hult, S. Belogurov, A. Caldwell, J. Janicsko, V. Kornoukhov and S. Schönert, 
On the underground production of high purity Germanium detectors, Report EUR 
23237 EN (2008), ISBN 978-92-79-08276-4. (40 pages). 

• U. Wätjen, Y. Spasova, T. Altzitzoglou, H. Emteborg and S. Pommé, Evaluation of 
EC measurement comparison for 137Cs, 40K and 90Sr in milk powder, Report EUR 
23270 EN (2008), ISBN 978-92-79-08500-0. (77 pages). 

• M. Vasile and L. Benedik, On the determination of 228Ra, 210Po, 234U and 238U in 
mineral waters, Report EUR 23683 EN (2008), ISBN 978-92-79-11126-6. (42 
pages). 
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