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1 — Improvementsin activity measur ements

Development of MAC3 : an electronic module for the processing of pulses delivered
by athree photomultiplier liquid scintillation counting system

Development of MTR2: a discriminator and dead-time module used in counting
systems e.g. on 4pb-g coincidences

Development of a main design principles of a 3-photomultiplier tubes LSC counter for
the implementation of the TDCR method

Incorporation of aliquid scintillation system in the b channel of the 4pb-g coincidence
counting systems and compl ete processing of the g spectra (coincident, non
coincident)

Study of the effect of the ionisation quenching factor kB on the calcul ated detection
efficiency using the TDCR method, for electron-capture radionuclides (it is small) and
for low-energy beta nuclides (can be important)

Study of dead-time problems related to *°Ra and 2*Rn LSC standardisation due to the
presence of 2**Po (165 ps half-life) (on-going)

Development of a non-destructive X- and g-ray spectrometry analysis method for
determining the plutonium isotopic composition (on-going)

Development of a tunable monochromatic X-ray source (1-20) keV for low-energy X-
ray spectrometry and counting (on-going)

Efficiency and peak shape calibration of semiconductor detectors using synchrotron
radiation: detailed processing of low-energy X-ray spectra and study of the response
function of a HPGe detector (FWHM = 110 eV at 5,9 keV) for the low-energy range

(on-going).
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Experimental tests to validate a new code for efficiency transfer and coincidence
summing corrections

Development of ETNA code for efficiency transfer and coincidence summing
corrections

Study of the influence of the geometry and components in the response of 4p-
ionisation chambers using the stochastic code "Penelope” (on-going)

Cdlibration of a4p-ionisation chamber for the standardisation of nuclides of medical
interest (on-going)

Characterisation of a DSA device for low-level measurements
Characterization of digital signal processors

Sn-NTD germanium microcal orimeters operated in a dilution refrigerator at 50 mK:
obtained 40 eV FWHM energy resolution for 6 keV photon associated with a 100%
detection efficiency for 1 keV to 6 keV photons

Feasibility study of activity standardization with a4p counting bolometer (on-going)

Radionuclide measur ements

Submissions to the SIR: >*Mn, ®’Co, ®¥Co and %°zn

Standardization of 3H, 8F, ®S, 5iCr, &gy, 89gr, Oy 18gm 169gr 152Ey and %2Rn
solutions

Evaluation and measurement of nuclear decay data

Determination of the g-ray emission probabilities for 22’Np-**Pa, ®zn and ***Eu (on-
going)

Evaluation or updating decay data of *°Fe, **Mo, *Nb™, ®Mo, ®Tc, *Tc™ , ¥€Ho,
166H0m, 169Yb

Evaluation of half-live value of "°Se and 1%°Sn

Development of a program in order to transfer the data from NUCLEIDEto ENSDF
(on-going)

Improvement of the interactive database for Internal Conversion Coefficients
calculations and analysis

Publication of an updated table for gamma and a pha spectrometry purposes (LARA)
Measurement of half-life values for selected nuclides ®°zn, 8Y, 895, 1°| (on-going)
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4 — International activities

BIPM :

Member of CCRI, section |

Member of the CCRI(I1) Evaluation of the SIR- and International Equivalence-WGs
Member of the CCRI(II) WG extension of the SIR to b emitters
Member of the CCRI(11) WG on activity measurement, particularly for
Participation on the CCRI(I1) **?Eu, 8Sr and 2*®Pu intercomparisons

204-|-|

Co-ordination of the EA IR2 intercomparison in collaboration with the French Body
COFRAC (anaysis of amixed solution of six g-ray-emitters radionuclides)

Member of the WG “lonizing radiation and radioactivity”
Member of Committee 2 “Calibration and testing activities”

ESARDA :

In collaboration with IRMM, coordination of the international exercise “Pu-2000"

Anaysis of the nuclear data on uranium enrichment results obtained using methods
based on the analysis of the uranium spectrum XK, region

Redlization of a U- and Pu-spectra data library (on-going)
Member of the WG “Non-Destructive Assay”

EUROMET :

Co-ordination of the projects n° 410 (**°Yb), n° 383(**2Rn) and n° 428 (transfer of
point source efficiencies to other geometries)

Participation on project n° 591 (**°U decay data)

Participation on the setting up of Annexe C of MRA

French Contact Person on the field of lonising radiation

Rapporteur on the field of lonising radiation (starting on May 2001)

Membership of the Coordinated Research Program on “Updating of X- and g-ray
decay data standards for detector calibration

Participation on Decay Data Evaluation Project (DDEP)

Establishing reference radio-analytical procedures for the determination of low levels
of radionuclides in comparison materials with assigned property values traceable to
the Sl of units
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ICRM :
- Co-ordination of the Liquid Scintillation Counting Working Group

- Organisation of an intermediate meeting of the LSC-WG at Saclay, November 2000
- Charman of the Nominating Committee

- Member of the Scientifics Committees of ICRM’99 in Prague, and ICRM’01 in
Braunschweig

Others:
- Collaboration with RC-Swierk on Liquid Scintillation Counting Method

- Collaboration with NIST on the study of dead-time problems related to ?*°Raand
222Rn L SC standardisation due to the presence of 2*Po (165 ps half-life)

- Collaboration with IFIN on LS counting, gas measurement and on g-ray spectrometry

- Collaboration with PTB on the “Table of Radionuclides’

- Coallaboration with BNL (USA), the KRI(Russia), the PTB and the CIEMAT on decay
data evaluation

- Collaboration with INR/LNP, Dubna (Russia) on Internal Conversion Coefficient
database

- Collaboration with VNIIM on activity measurement techniques

- Coallaboration with LNMRI on activity measurement techniques

- Collaboration with the University of Sofia (Bulgary) on gas measurement methods
- Collaboration with the University of Catane (Italy) on a sources for PIXE

5 —Publications

- M.M. Bg, E. Browne, V. Chechev, N. Coursol, B. Duchemin, R. Helmer, J. Lamé, C.
Morillon, F. Piton and E. Schonfeld, Table de Radionucléde, volume 5, CEA/DAMRI,
91191 Gif-sur-Y vette, France. 1999, ISBN 2 7272 0200 8

-  M.M. Bé, E. Browne, V. Chechev, R. Helmer, E. Schonfeld, Table de Radionucléide,
Comments on evauations, CEA/DAMRI, 91191 Gif-sur-Y vette, France, 1999, ISBN 2 7272
02113

- M.M. Bé, B. Duchemin, F. Lagoutine, N. Coursol, J. Legrand, E. Schonfeld, K.

Debertin, Table de Radionucléide, Introduction, CEA/DAMRI, 91191 Gif-sur-Y vette,
France. 1999, ISBN 2 7272 0201 6, NUCLEIDE, table de Radionuclédes CD-Rom

- J. Bouchard and B. Chauvenet, A simple, powerful 4pb-g coincidence system based
on the pulse-mixing method, Nucl. Instr. Meth. In Phys. A422 (1999) 395-399
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- P. Cassette and E. Monnard, A new liquid scintillation counter for the absolute
activity measurement of radionuclides, Nucl. Instr. Meth. In Phys. A422 (1999)
119-123

- M.C. Lépy, J.L. Campbell, J.M. Laborie, J. Plagnard, P. Semmler, W.J. Teesdale,
Experimental characterization of low-energy X-ray semiconductor detectors to low-
energy photons, Nucl. Instr. Meth. Phys. Res. A 422(1999) 428-432.

- M.C. Lépy, J.L. Campbell, J.M. Laborie, J. Plagnard, P. Semmler, W.J. Teesdale,
Improved processing of X-ray spectra obtained with calibrated semiconductor
detectors, Proc. European Conf. on Energy Dispersive X-ray Spectrometry 1998,
EDXRS-98, 87-92, Ed. J.E. Fernandez & A. Tartari (1999)

- G.S Odin, G. Audi, M.M. Bé, The *®U, 22U, #2Th, 1¥"Re, 1®Lu, **Sm, 8’Rb, and “°K
half-lives used by physicists, geochronologists and chemists: areview of their funding
data, Bull. de Liaison et Information, UGS Subc. on Geochronology val. 15, (May
1999) 31-41

- G.S Odin, G. Audi, M.M. Bé et d, Situation about the problem of decay constantsin
geochronology and reference standards for the “°Ar/*°Ar dating technique, Bull. de
Liaison et Information, lUGS Subc. on Geochronology vol. 15, (May 1999) 17-18

- L. Pappalardo, F.P. Romano, J. de Sanoit, Black gloss characterization of Greek Attic
potery carried out by means of the non destructive PIXE-ALPHA portable system,
Proc.2" Intern. Congress on “Science and Technology for the safeguard of cultural
heritage in the Mediterranean basin”, Paris (5-9 July) 1999

- M.N. Amiot-Péron, P. Semmler, G. Soullié, V. Greiner, P. Populus, P. Chevallier,
J.C. Protas, Measurements of linear absorption coefficients of liquid scintillators
using synchrotron radiation, Appl. Radiat. Isot. 52 (2000) 649-656

- C. Bobin, E. Leblanc, J. Bouchard, N. Coron, P. Cassette, J. Leblanc, P. de Marcillac, J.
Plagnard, Cryogenic detectors below 100 mK for X-ray measurements in metrology,
Appl. Radiat. Isot. 52 (2000) 403-406

- C. Bohin, E. Leblanc, J. Bouchard, P. Cassette, Application of a 10 ng tin bolometer
in the field of low energy X-ray metrology, Nucl. Instr. Meth. Phys. Res. A 444 (2000)
484-487

- R Broda, P. Cassette, K. Maletka, K. Pochwalski, A simple computing program for
application on the TDCR method to standardization of pure-beta emitters, Appl.
Radiat. Isot. 52 (2000) 673-678

- J. Bouchard, MTR2: adiscriminator and dead-time module used in counting systems,
Appl. Radiat. sot. 52 (2000) 441-446

- J. Bouchard, P. Cassette, MAC3 : an electronic module for the processing of pulses
delivered by athree photomultiplier liquid scintillation counting system, Appl. Radiat.
Isot. 52 (2000) 669-672
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P. Cassette, R. Broda, D. Hainos, T. Terlikowska, Analysis of detection-efficiency
variation techniques for the implementation of the TDCR method in liquid scintillation
counting, Appl. Radiat. Isot. 52 (2000) 643-648

N. Coursol, V.M. Gorozhankin, E.A. Yakushev, C. Briangon, Ts. Vylov, Analysis of
internal conversion coefficients, Appl. Radiat. Isot. 52 (2000) 557-568

A. Luca, M. Etcheverry and J. Morel, Emission probabilities of the main g-rays of 2’
Np in equilibrium with 23*Pa, Appl. Radiat. Isot. 52 (2000) 481- 486

M.C. Lépy, J.L. Campbell, J.M. Laborie, J. Plagnard, P. Semmler, W.J. Teesdale,
Experimental study of the response of semiconductor detectors to low-energy photons,
Nucl. Instr. Meth. Phys. Res. A 439 (2000) 239-246.

M.C. Lépy and all the participants in the Euromet action 428, EUROMET action 428 :
transfer of Ge detectors efficiency calibration from point sources geometry to other
geometries, Rapport CEA-R-5894 (2000)

B. Le Guen, P. Bérard, P.N. Lirsac, M.L. Perrin, M.M. B¢, J.L. Malabert, B. Gibert,
M. Roy, H. Métivier, CALLIOPE : a new teaching tool in internal dosimetry, Proceed. of

the Int. Conf., Radioprotection - Colloques, Volume 35, C1 (2000), CALLIOPE : CD-
Rom, ISBN 2-86883-421-3

J. Moréel, M. Etcheverry, J. Plagnard and all the participants to the EUROMET action
410, Results from the EUROMET action 410 concerning the decay of °°Yb, Appl.
Radiat. Isot. 52 (2000) 455-466

J.Mord, C. Hill, M. Bickel, A. Alonso-Munoz, S. Napier, B.Thaurel and ESARDA
NDA-WG members, Results from the international evaluation exercise for uranium
enrichment measurements, Appl. Radiat. Isot. 52 (2000) 509-522

C.Morillon, M.M. Bé, J. Lamé, C. Jean, et al., NUCLEIDE-LARA : Bibliotheque de
données nucléaires pour la spectrométrie gamma et apha, 2 volumes, CEA/DAMRI,
91191 Gif-sur-Y vette, France. 2000, vol 1 : ISBN 2-7272-0212-1 et vol 2 : 2-7272-
0213-X

J.L. Picolo, D. Pressyanov, P. Blanchis, M. Barbier, N. Michielsen, D. Grassin,
V. Voisin, K. Turek, A radon 222 traceablility chain from primary standard to field
detectors, Appl. Radiat. Isot. 52 (2000) 427-434

F. Piton, M. C. Lépy, M.M. Bé and J. Plagnard, Efficiency transfer and coincidence
summing corrections for g-ray spectrometry, Appl. Radiat. Isot. 52 (2000) 791-795

T. Terlikowska, D. Hainos, P. Cassette, T. Radoszewski, Application of a/b

discrimination in liquid scintillation counting for the purity control of *Tc™ medical
solutions, Appl. Radiat. Isot. 52 (2000) 627-632

V. Tsoupko-Sitnikov, F. Dayras, J. De Sanoit, D; Filossofov, Application of rotating
disk electrode technique for the preparation of Np, Pu and Am a-sources, Appl.

Radiat. Isot. 52 (2000) 357-364



