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Introduction

LNHB, through its participation to the DDEP, is deeply involved in decay data evaluation and publication. Our laboratory is in charge of the dissemination of the recommended decay data to the users,

once the evaluation process is completed. Multiple media may be used for this purpose: tabulated data files on our website, regular or special paper publications, and online access thanks to a specially
developed web application, LARAWEB. We present you hereafter some of these media.

LNHB website

Paper publications

This is the entry point to find all necessary information on recommended decay data.

- New recommended radionuclide decay data are regularly uploaded

- Links to the already published dataset collection (e.g. Monographie BIPM-5 volumes, Mini Table)
- Links to other useful publications (table of half-lives, table of o, X and y emissions, etc.)
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Recommended decay data files:
- data tables and decay scheme (PDF)
- comments on the evaluation process (PDF)

- various export formats (ENSDF, PenNuc, text file)
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Introduction

This introduction presents a brief description of the radioactivity physical processes, the enumeration of the
evaluation rules leading to the recommended values, and a summary of the symbols and terms used in all
the publications.
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DDEP works
Recommended data by the Decay Data Evaluation Project working group.
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Monographie BIPM-5 (7 volumes - Updated: March 2013) %
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Monographie BIPM-5

Already 7 volumes published = 220 radionuclide evaluations
(Volume 8 in press)

LNHB works

Radioactive half-lives - Table of recommended values (updated: march 2014
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This introduction presents a brief description of the radioactivity physical processes, the enumeration of the evaluation rules leading to the recommended values, and a summary of the symbols

and terms used in all the publications.
Explanation on recommended data and their evaluation (in various languages):
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Mini Table de Radionucléides - New edition 2015

LABORATOIRE HATIONAL HENRI BECOUEREL

MINI TABLE Dpe

This table is a practical everyday tool for all
nuclides. It covers all scientific and technical
medicine, research and industry.

The Mini Table of radicnuclides has been de
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newly added: Er-169 2 Monogragh@ BIPM-5 - Table ofRadionucl?des val. 2| 2004 _
recently updated: La-138, Ba-133, Ba-140 3 I'u10r10t1ra:}hfe BIPM-5 - Table UfRad?onucl?des vol. 3| 2006 | 92-822-2218-7 |2006BeZL [TabRad \1'3]}?!}
ASCII files updated on- 24/06/2016 . Monographie BIPM-5 - Table of Radionuclides, vol. 4| 2008 | 92-822-2231-4 |2008Be/V |TabRad v4 bib
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(Type of updates: N - new evaluation; 1 - update in comments only; 2 - minor update in table; 3 - major update in table)
ASCII files
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Nuclide Tables Comments ENSDF [PenNuc| Lara In | UpDate | Type Nuclide Tables Comments ENSDFAgfr:II:.: =
Ac-225 225A¢ table comments | ensdf |pennuc | txt 5 | 26/08/2009 3 0-15 150 table comments | ensdf |pennu DIRECTION DES SYSTEMES ::J‘F:J:ixf‘f:mc“ e
Ac-227 22ipc table comments | ensdf |pennuc| txt - 16/02/2009 2 P-32 32p table comments | ensdf |pennu e ® . . , 2 008 s
Ac-228 228pc table comments | ensdf |pennuc| txt -| 2210112010 3 P-33 sp table comments | ensdf |pennu M I n I Ta b I e Of Ra d I 0 n u CI I d ES N U CI.E I D E' LARA
Ag-108 108pg table comments | ensdf |pennuc| txt 3 | 4/08/2006 2 Pa-231 23pg table comments | ensdf |pennu . . . . . . .
Ag108m | ™mAg | labe | commenss | emsal [penuc| bd | 3| o] 2 | [Pa2ss “Pa_| e | commenis | ensal |penny New edition published in 2015 Library for alpha, gamma and X emissions
Ag-110 M0pg table comments | ensdf |pennuc| txt 1 | 12/0312004 1 Pa-234 234pa table comments | ensdf |pennu
Ag-110m Mimpg table comments | ensdf |pennuc| txt 1 | 24/032004 1 Pa-234m 234ampg table comments | ensdf |pennu ~ 3 OO r‘a d i O n u C | | d e S ~ 400 ra d i O n u C | i d e S
Al-26 26p) table comments | ensdf |pennuc| txt - 24/07/2003 1 Pb-203 203pp table comments | ensdf |pennu

(New edition in 2017)

LARAWEB: online application for alpha, X & gamma spectrometry

Main features of LARAWEB are:

- Direct consultation of decay data, emissions and decay scheme for a selected nuclide (intensity and energy thresholds may be set)
- Advanced search engine with multiple criteria: decay mode (B*/¢, B, IT, o), emission type (a, X or y), intensity, energy, atomic mass, half-life. Relevant results are highlighted.

- Simple calculation tools: mass to activity conversion, decay calculation

Simple consultation of decay data and scheme

Advanced search engine with multiple criteria

Nucléide - Lara

Nuclide search criteria
Library for gamma and alpha emissions

%0Co - Emissions and decay scheme

Selection results 56Co - Emissions

Q% 2307.9 keV

I
] Decay mode: B*.e B IT Oa : — :
Nuclide list: Element: Cobalt (Z=27) ! ®And ® Or ® XO 3 nuclides disintegrating by Element: Cobalt (Z=27)
Suvu X Daush . _ I ( ~ And © Or © XOr) B*, £ or B or L.T. giving . +
coFe aughter(s): Ni-60 (3~, 100 %) I . B x B aloh 6 camma emissions where Daughter(s): Fe-56 (37,g, 100 %)
. A I :
1 A Nuclide search: Q: 2823.07 keV : E:;:SIO:::f:an e) gamma apha Engergy 1:E=511 + 1 keV Q": 4566 keV
. _ - 4o |V |Energy1(orrange) : : . N
60Co-M or [ ] Possible parent(s): Co-60m (I.T., 99.75 %) Main data " . ,f o Energy 2: E = 850 + 50 keV Possible parent(s): Ni-56 (B™,£, 100 %)
61Cu (e.g.: 99Xx or Xx-99) Half-life (T%): 5.2711 (8) a = 166.340 (25) 10° s i And energy 2 (or range): Intensity: 125 % Half-life (T%): 77.236 (26) d = 6.6732 (22) 10°s
ggg; DECEI}" constant (?\} 4.1671 (6) 10'9 5'1 i 250 34 :I:! """"" keV Half-life: Ty 21 d Decay constant U‘L] 103.870 (35) 10'9 5'1
64Cu - Specific activity (Am): 41.824 (6) 1012 Bq.g™! : . . Specific activity (Am): 1.11700 (38) 107% Bq.g™"
! And energy 3 (or range): Energy / Intensity (nuclide):
Energy threshold (keV): [ ] Reference: INEEL - 2006 I :] 1/- :] keV 511 5.14E+1 (84Rb) - Reference: LENL, NPL - 2005
Intensity threshold (%): [ ] Associated data files: Table - Comments - ENSDF - PenNuc i - i 511 3.92E+1 (56Co0) Associated data files: Table - Comments - ENSDF - PenNuc
— . o [1[} ] : Inten5|ty range: 511 2 _QO0F+1 (SSCO)
oincidence threshold (%): Results file (ASCII text format): Co-60.txt - [5 ] - [ ] % 810.7602 9.94E+1 (58Co) Results file (ASCII text format): Co-56.txt
Show y-y coincidences : Mass range: gg? : 2?38 ggg?: (gigg)
. . . - ° . . + i . .
Sort by decreasing intensity [ Mass 2 Activity conversion: Bq 2 g Mass to aCtl\"ty conversion " [ ] ) [ ] u ( ) Intensity threshold: 5 %
) i ! - . S Gamma emissions (8 lines out of 47) sorted by increasing energy
S ST DR TRlE Decay calculation: ! Halrlite range: Emissions meeting search criteria Other significantly intense emissions
. . H I
Display: Data Emissions Scheme A(to)=1000 Bq t1=1.697E+0 | a 3 A(t1)=800] Bq Decay calculation tool : Nuclide (half-life): Levels
Emission type: X gamma alpha i 56Co (77.236 d) |m Energy (keV) Intensity (%) Type Qrigin Start” End”
Coincidence threshold: 10 % : 58Co (70.85 d) [ T . art £ na
Language: © EN © EO © FR Emissions (10 lines) sorted by increasing energy | 84Rb (32.82 d) - S1T (=) 39.21 (22) e Fe-56 -1 -1
I
Levels Possible coincidence with (keV) / ! : : Energy threshold (keV): - 640..£038..(12) SlotERE (25 Y — L .
Energy (keV) Intensity (%) Type Origin . ! NUCIlde SearCh Wlndow :
gy ty ype Ori gin" (e Possible sum of (levels) i . oW intensity threshold (%):5 | 1 037.8333 (24) 14.03 (5) Y  Fe56 5 2
0.84 (-) 0.0002 (-) X, Ni-60 ! e.g. Iooklng for nuclides 1.238.2736 (22) 66.41 (16) Y Fe-56 2 1
. . e Show emissions 1.771.327 (3) 15.45 (4) y Fe-56 8 2
H - 7.46097 (-) 0.00334 (12) Xkaz Ni-60 . « e : - + _
Nuclide(s) selection, e G 000 ) e o List of X, y and a. emissions, | | emitting y-raysat511+1 ) 038 752 (59 o v rese 1
. : : I +
display parameters and 8.2967 (-)  0.00136 (5) Xkg1 Ni60 based on selected thresholds : and 850 £ 50 keV, Nuclides meetin 2.598.438..(4) 16.96 (4) v Fese 7 1
. 34714 (7) 0.0075 (4) v N0 3 5 : withl. >55% and T..>1d g 3 253.402 (5) 7.87 (3) y Fe56 10 1
threshold settings : : ] Y 0 v h criteri
826.10 (3) 0.0076 (8) Y  Ni-60 2 1 i search criteria,
1..173.228 (3) 99.85 (3) Y Ni-60 3 1 1332.492 (2=2 505.720) : ordered by 5300 - Emissions
1.332.492 (4) 99.9826 (6) y  Ni-60 1 0o 1173228=2505720) | Possible Y=Y coincidences i .. 2
2 158.57 (3) 0.0012 (2) Y Ni-60 2 0 based on Selected thrEShO|d : emission ene.rgy Element: Cobalt (Z=27)
2 505.692 (5) 0.0000020 (4) y  Ni-60 3 0 (3—=1)+{1—=0) i also by half-life Daughter(s): Fe-58 (B*,g, 100 %)
—— I
I
B- B : Possible parent(s): Co-58m (I.T., 100 %)
. gg,}Co 100 % . 2200 100 % i Half-life (T%): 70.85 (3) d = 6.1214 (26) 106 s
— \5;’-’?” ®)a 22711 (8) : Decay constant (A): 113.233 (48) 109 5™
: Specific activity (Am): 1.17570 (50) 1012 Bq.g™
i Reference: CEA/LNE-LNHB - 2013
99 88 \ Lo :{? (keV) 99 88 \ & (keV) : Associated data files: Table - Comments - ENSDFE - PenNuc
g oS : I
3 Vo 2505.748 3 & 2505.743 . . .
0.002 é;h‘”g i Related data and emissions: Results file (ASCII text format): Co-58.txt
2 K .12 $ ! highlighted in yellow those Intensity threshold: 5 %
a1 Y y © 1332.508 a1 i 1332.508 " . h h . . . bl Gamma emissions (2 lines out of 4) sorted by increasing energy
o ‘ l 0 0 l 0 i meeung the searc Crlterla, In ue Emissions meeting search criteria Other significantly intense emissions
Stable Stable I . . Levels
60 - 60 p - : Other Intense Ilnes' Energy (keV) Intensity (%) Type Qrigin *
I
Qp" = 2823.07 keV 1201% | Qp" = 2823.07 keV : resnolds and emission type 511 (-) 29.88 (32) yx  Fe58 -1 -1
| filters are also applied. 810.7602 (20) 99.44 (2) y Fes8 1 0

Complete decay scheme
(no threshold)

Simplified decay scheme
based on thresholds
(e.g. intensity > 0.1%)

[ http:[/www.nucleide.org/Laraweb]

Conclusion

Many new developments have been implemented in the online tool LARAWEB, including information on y-y coincidences and the ability to plot decay schemes.
In particular, the use of intensity thresholds allows the main decay radiations to be displayed and a simplified decay scheme to be plotted, which is unique to LARAWEB.

We would like to express our sincere thanks to all members of the Decay Data Evaluation Project, past and present.
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