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( Need for and aim of the project )

To reduce the uncertainty on absolute activity measurements (the becquerel) by improving knowledge of beta spectra.
MetroBeta will develop a code to calculate beta spectra and will deliver metallic magnetic calorimeters capable of measuring these spectra.

Objectives "

Improved absolute activity measurements for pure beta emitters — the becquerel \

* Improve current predictions of beta decay spectra * Validate the results using other more conventional experimental techniques, e.g. Si(Li),

 Couple beta spectra shape calculations to nuclear structure, including complete magnetic spectrometer, and develop solid crystal scintillators

uncertainty propagation e Assess the effect of Bremsstrahlung on absolute activity measurements
 Develop a measurement system based on metallic magnetic calorimeters (MMCs) * Prediction of beta spectral shapes through a validated code

capable of testing these predictions * Apply this new understanding of beta spectra shapes to absolute activity measurements
—the becquerel —in order to reduce the overall uncertainty

( Scientific & technical excellence
| WP1: Theoretical calculations: CEA, UMCS | | WP2: Development of MMCs: PTB, CEA, UHEI
* The three-body beta decay process generates a continuous energy spectrum, the shape * Design, fabrication and characterisation of novel Metallic Magnetic
of which is influenced by the nature of the transition: “allowed” or “forbidden”. Calorimeter (MMC) detectors, optimised for high-resolution beta spectra
* Calculations must take into 3 measurements for both low (< 300 keV) and medium (< 1 MeV) beta
account both atomic and 2010

endpoint energies
* |mprove existing techniques for source/absorber preparation, investigate
innovative techniques to improve their performance, and develop new
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WP3: Measurements with other methods: IRA, CMI, Gonitec . WP4: Comparison of calculated and measured spectra: PTB, CEA, IRA
* Measurements with a Si(Li) detector A C°°“§l}"“’e * Links the two main parts of this project by comparing theoretical and experimental
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WP5: Creating impact: CMI, CEA, PTB, UHEI, UMCS, IRA, Gonitec
* Metrology: Improved activity (becquerel) standards * Industry: Better knowledge of decay heating e+ Dissemination and use of results: project website, workshops, training
e Medical: Reduced dose uncertainties  Economy: Lower margins, higher electricity courses, conferences and scientific publications in peer-reviewed journals.
* Nuclear data: Lower uncertainties, better decay schemes production * Links to: IAEA, BIPM, ICRM, NMls, OECD/NEA, fundamental neutrino
physics, nuclear industry, radiation monitoring
( Quality and efficiency of the project )

The consortium includes the major forces in Europe in the fields of beta decay and nuclear structure theory, MMC fabrication and utilisation, and beta measurements with other techniques
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BEPIB QM oo (Project Budg |

Physikalisch-Technische Bundesanstalt I N S T I T U T E

Braunschweig und Berlin

H TS AN A —
WP2: High-resolution beta

AT spectrometry based on Metallic

C R ) Magnetic Calorimeters (61 pm)
R R = (| AN AT | JYANS 2\ | UNIVERSITAT
m ‘ UMCS Ry | HEIDELBERG

WP1: Theoretical calculations of beta WP2

spectra (22 pm)

MMC development

Source /absorber

preparation

WP1 o WP3
Optimisation

2 Theory - Measurements
LLLLLLLL ¥ ZUKUNFT ; -
X L4 i SEIT 1386 WP3: Measurements of beta spectra -- with:
— with other methods (28 pm) Nuclear
P J structure N WP5 / Si(Li)
. 7 Creating Impact \
Potential collaborators , — Uncertainty Solid crvstal
WP4: Comparison and validation of " ) ,"’V
P Ciemat n I measurements (16 pm) propagation Y. \ scintillators
Errghocs. edhapipenls 17 J -
i y Tecnologicas i-_EHf? Flexible solutions Code : Magnetic
________________________ development WP4 spectrometer
KRISS envineT [ :
gREE oo Q NUVIA GROUP SUbQ WP5: Creating impact (12 pm) L Comparison
s AN A | Validation
¢ N
\\’{\A@?} INCN . ~~~ Effect on the becquerel -
IAEA L/ I:tn:uto N:ziclmale NAT'DNLA;:B%LQE#EAﬂﬁ.:. WPG: Management (11 pm)




