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The DDEP community has already adopted
BetaShape for many years for the calculation of
beta and electron capture decay properties.

The forthcoming version 2.3 of BetaShape was
adopted by the NSDD network in October 2022.

Specific requests have been formulated since
then to match ENSDF policies and improve the
reliability of the results.

Version 2.3 (September 2023), was released
with all requests implemented. Version 2.3.1 in
December 2023. Version 2.3.2 ready for release
but things to be discussed.

A manual is also provided, based on exercises
given at the ICTP 2022 NSDD workshop. Full
description of options and generated output files.



Developments for version 2.3

/v Rounding limit can be changed via a simple option, from 1 to 99.
v" Provision of f-values and average energy of emitted neutrinos (B and EC).

v Handling of branching ratios (BR and NB from N and PN records) and propagation of their
Technical < uncertainties.

v Modification of forbiddenness assignment when J™ are ambiguous.

v Negative Q-values are now accepted: decay of isomeric state with stable ground state.

v" Tabulation of atomic screening and exchange effects from full numerical calculations.

Physical model < v Inclusion of the atomic overlap correction in beta decays. Negligible influence except close
to the end-point energy, which can appear lower by hundreds of eV.

v Treatment of non-numeric uncertainties (AP, SY, GT, etc.). Up to version 2.2, treated as null.

Uncertainties < _ o o ] o
v" Treatment of asymmetric uncertainties. Important for Iarge uncertainties on intensities and

\. transition energies.
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Tabulation of atomic screening and exchange

effects
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Extension of atomic exchange effect to forbidden
unique transitions

— Contribution of additional atomic orbitals v X. Mougeot, Appl. Radiat. Isot. 201, 111018 (2023)
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New review of log-ff values
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Former review of log-ft values, calculated with the LogFT code:
B. Singh et al., Nuclear Data Sheets 84, 487 (1998) 12
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These values are used in nuclear structure studies, e.g. to
assign spin and parity to a level.
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Collaborative work: B. Singh (McMaster University), S. Turkat
and K. Zuber (TU Dresden), X. Mougeot (CEA-LNHB)
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v" Update of B and EC decays present in ENSDF database
(as of mid-April 2023).
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v" Use of BetaShape to calculate the log-ft values (including 120
new developments since version 2.2).
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v In total, 26 318 transitions calculated. Selection of well-
defined transitions. Possible pandemonium nuclei flagged.
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v 4 038 transitions survived this filtering. All distributions re-
established. Specific transitions are discussed.

~
o

LL 12 me 16 18 Hzgﬂ Dzl:zH 211H

v S. Turkat et al., Atomic Data and Nuclear Data Tables 152,
101584 (2023)

N
o

o

()]
o
°|||W||||H[||WH|||\|[
'_lf
- N W B o,

1 1 d I’ k 1 1
5 10 15 20

25
@ 25th NSDD meeting - April 2024 g logft



Overview distribution for J7T assignment
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EURAMET Case Stud Furopean Metrology il
y Programme for Innovation EURAMET

and Research
Delivering Impact

v" Developments of the code partially
funded by three successive European
projects: MetroBeta, MetroMMC and
PrimA-LTD.

v Impact recognized by EURAMET in
publishing a dedicated Case Study:

https://www.euramet.org/casestudies/ ' !;“ N1
casestudiesdetails/news/betashape- . T
an-improved-code-for-calculating- b e
beta-radiation-decay-spectra i 4 d

BetaShape: An improved code for calculating
beta radiation decay spectra
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https://www.euramet.org/casestudies/casestudiesdetails/news/betashape-an-improved-code-for-calculating-beta-radiation-decay-spectra

Where to get BetaShape 2.3.x

LNHB website
http://www.Inhb.fr/rd-activities/spectrum-processing-software/

IAEA GitHub Repository
https://github.com/IAEA-NSDDNetwork

Laberatoire National

LNHB 4 Presentation ¥ 51 Services v A R&D activities Vv %" Nuclear data ¥

Henrl @ecauers

Software and tools developed by the LNHB

BETASHAPE - BETA SPECTRA COMPUTING

The BetaShape program has been developed to improve nuclear data related to beta emission and electron capture properties. Use of the code, with
options, and improvements over the previous versions are briefly described in the README.txt file.

Beta Transitions
Mean energies, log (ft) values, beta and neutrino spectra for single and multiple transitions are provided. A database of experimental shape factors is
included and has been updated. The uncertainties provided by the input parameters are taken into account and propagated.

Electron captures
Capture probabilities and capture-to-beta-plus ratios are provided for each atomic subshell. The log(ft) value of each transition is calculated. For a given
branch, the splitting between capture and beta plus transitions is also determined.

The spectra and capture probabilities pre-calculated with BetaShape are available on the atomic and nuclear data page, in the column "ASCI! files’, by
clicking on the 'B' button for the desired nuclide.

REFERENCES:

- X. Mougeot, Applied Radiation and Isotopes 201(2023) 111018
- X. Mougeot, Applied Radiation and Isotopes 154 (2019) 108884
DO: ://doi.org/10.1016/j.apradiso.2019.108884

Download BetaShape - Stable version: 2.3 (9/30/2023):

BetaShape — V2.3 - Windows 10 (Zip file, 24.9 MB)

BetaShape — V2.3 - Scientific Linux 6.4 (Zip file, 11.1 MB)

BetaShape — V2.3 - Linux Ubuntu 20.04 (Zip file, 22.7 MB)

BetaShape - V2.3 - Linux CentOS 8 (Zip file, 21.6 MB)

BetaShape - V2.3 - macOS Monterey (M1) (Zip file, 7.57 MB)

BetaShape - V2.3 - macOS Monterey (Intel) (Zip file, 7.65 MB)

BetaShape - ReadMe (Txt file)

BetaShape — Manual (Pdf file)

Warning: For Linux/macOS users, please read first the README file about the environment variable PATH.
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B IAEA-NSDDNetwork / BetaShape ' public L Notifications Y Fork 0 iy star o -

<> Code O Issues Il Pull requests @ Actions ﬁa Projects @ Security | Insights

¥ main ~ ¥ 1branch ©0tags Go to file

% xaviermougeot Update README.md 630c3es 2 weeksago  {©) 46 commits
B packages Add files via upload 2 weeks ago
D BetaShape_Manual.pdf Add files via upload 2 weeks ago
™ LICcense Initial commit 2 weeks ago
[ READMEmd Update README.md 2 weeks ago
‘= README.md

BetaShape »

The BetaShape program calculates beta and electron capture decays, and provides for each transition:

s Energy spectra of the emitted f and v particles.

+ Capture probabilities and capture-to-positron ratios for all subshells.
s Average B and v energies.

+ log-ft values.

+ In case of multiple branches, total decay spectra are also generated for each type of particles.
All results are provided as formatted text files, including updated ENSDF files and CSV files.

BetaShape is part of the ENSDFE Analysis and Utility Programs. It is also made available on LNHE website as
part of the Utility Programs of the Decay Data Evaluation Project (DDEP). Any question can be addressed to
Xavier Mougeot: xavier. mougeot@cea.fr

Downloads #

The packages directory contains the executables for Windows (10), macOS (Monterey M1 and Intel) and
Linux (CentOS 8, Ubuntu 20.04.2 LTS, Scientific Linux 6.4).

Quick start #

Tha nraaram takes a< inniit a farmatted FNSDF fila for axamnla NiG2 txt far 83Ni dacav With defanlt ontinne

About

Calculation of beta and electron capture
decays

& www.nhb.fr/rd-activities/spectrum-proc...

Readme
CCO0-1.0 license
Activity

0 stars

2 watching

< Q@ ¢ 3 H

0 forks

Report repository

Releases

No releases published

Packages

No packages published


http://www.lnhb.fr/rd-activities/spectrum-processing-software/
https://github.com/IAEA-NSDDNetwork

Version 2.3.1

» The new implemented features for version 2.3 have complicated a lot different parts of the code.
Despite many tests, there can be some remaining bugs for specific combination of different options.

Feedbacks on version 2.3 (September 2023) at USNDP meeting in November 2023

v A few bugs fixed when generating CSV files

v A description of the CSV is now provided in a separate Excel file to avoid any confusion
v" Insertion of a comment line that states the code version (first attempt!)

v" Version 2.3.1 released on December 2023

@ 25th NSDD meeting - April 2024 10



Version 2.3.2

>
v

Problems when using Windows ENSDF files in Unix based system (CR/LF end-of-line character).

Corrected by re-writing the input ENSDF file (which is saved as e.g. your_cdl115.ens), correcting
also line lengths different from 80 columns.

Problem noted by Tibor Kibedi about input file name: improved, but character chains that define
options for the code must be avoided (which is not really a big deal).

Blank line of 80 columns at the end of the dataset: bug corrected, now should be fine. This rule is
not followed in archive ENSDF files.

Adding code reference, quantities and version, following format checking prescriptions from Jun
Chen.

Mass chains: tested over the whole database (archive version as of January 2024). A few bugs
fixed: reading/writing files in specific cases with new options; totally blank B and EC records have
never been expected before. The code now works well when run over any mass chain.
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Executables

Environment variables

> Execution of the code from anywhere on the computer. Help from Tibor Kibedi this week.

macOS version

» Libby Ricard mentioned impossibility to run the code on previous or later version.

CEA security has blocked macOS version to Monterey until March 2024. Compiled on Monterey until
2.3.1. New version compiled on Sonoma (macOS 14).

Please check the version you need (Intel or M1 processor). | do not know what happens on M2
processors: any feedback?

Please check rights on the executables, because they can be blocked to read-only when downloading.
Make a ‘chmod 777" on all executables to have full rights.

Apparently, it is not possible to make a standalone version with gcc (static libraries not available). It is
already done in version 2.3.1 for Windows and Ubuntu (version compiled on 20.04 LTS which works
well on 18.04 LTS). Any help?
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To be discussed for version 2.3.2

A remark from Filip Kondev and Tibor Kibedi:
Which uncertainty to recommend when no uncertainty on level energy, or any other quantity?

In BetaShape version 1, unc. = value / V3 (rectangular distribution from zero to value), whatever the
guantity.

Good for small branching ratios but too large for level energies.

Balraj Singh suggested to remove such an approach, what has been done since version 2.

Example: 144Tb decay with no uncertainty on Q-value (9074 keV SY) and T,,, (1 s AP).
Ground state to ground state transition: no uncertainty on log ft value.

But uncertainty on level energies: only a single component, uncertainty on log ft value very small.
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Possible future developments

» ENSDF standard options? Would be defined in an external file, for instance:
Rounding limit (default is 50); Neutrino energies and spectra; Generating CSV files
Asymmetric uncertainties (if x=y in +x-y, automatically put in symmetric format)
Automatic update of Q-value (from AME2020)

Fixing EC and B+ intensities (instead of automatically calculate them)
Various other options...

» Coupling with UncTools from Tibor Kibedi
Monte Carlo propagation, important for asymmetric propagations

» Reading input ENSDF files in JSON format
| would need guidance and help from NNDC

@ 25th NSDD meeting - April 2024
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Conclusion

Main features of the BetaShape code
> More precise mean energies (beta and neutrinos), capture probabilities and log-ft values.
> Additional useful information: energy spectra, subshell capture probability, etc.

» Code, modelling and output continuously improved.

Your feedbacks are of the utmost importance to identify possible bugs and to improve the
reliability of the code.

> Please send me any question, comment or feedback. If you have any problem, just send me an
email with your input file.

> Do not forget to tell me if you have (strict) deadlines or constraints. | have too, it is important for
managing the priorities.
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Thank you for your attention




