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Preface

This monograph is one of several published in a series by the Bureau International des Poids
et Mesures (BIPM) on behalf of the Comité Consultatif des Rayonnements |onisants (CCRI),
previously known as the Comité Consultatif pour les Etalons de Mesure des Rayonnements
lonisants (CCEMRI). The aim of this series of publications is to review topics that are of
importance for the measurement of ionizing radiation and especially of radioactivity, in
particular those techniques normally used by participants in international comparisons. It is
hoped that these publications will prove to be useful reference volumes both for those who are
already engaged in this field and for those who are approaching such measurements for the
first time.

The purpose of this monograph, number 5 in the series, is to present the recommended values
of nuclear and decay data for a set of sixty-eight radionuclides. Activity measurements for
thirty-two of these radionuclides have already been the subject of comparisons under the
auspices of Section Il of the CCRI. The material for this monograph will be covered in two
volumes. Volume 1 contains the primary recommended data relating to half-lives, decay
modes, X-rays, gamma-rays, electron emissions; alpha- and beta-particle transitions and
emissions, and their uncertainties for radionuclides with mass number up to and including
150; Volume 2 contains the equivalent data for radionuclides with mass number over 150.
The data have been collated and evaluated by an international working group (Decay Data
Evauation Project) led by the BNM-LNHB. The evaluators have agreed on the
methodologies to be used and the CD-ROM included with this monograph contains the
evaluators comments for each radionuclide in addition to the data tables included in the
monograph.

The work involved in evaluating nuclear data is on-going and the recommended values are
updated on the LNHB website at http://www.nucleide.org/DDEP_WG/DDEPdata.htm.
The publication of further volumes of Monographie 5 is envisaged as and when necessary to
add new radionuclide data or re-evaluations in a more permanent format that can be
referenced easily.

Although other data sets may still be used when evaluating radionuclide activity, use of this
common, recommended data set should help to reduce the uncertainties in activity evaluations
and lead to more coherent results for comparisons.

G. Moscati A.J Wwadlad
President of the CCRI Director of the BIPM

Note: Following Resolution 10 of the 22nd CGPM in 2003, a decimal point has been used as
the decimal marker in the English text but in the data tables, which were edited in French, a
decimal comma has been used. There should be no ambiguity in use.


http://www.nucleide.org/DDEP_WG/DDEPdata.htm

Erratato printed version of volumes 1 and 2
(corrections have been applied in CD-Rom files)

SSSr
Main production modes
Sr-84 (n, g) Sr-85m

89
Sr
Sr-89 disintegrates by beta minus emission mainly to the Y -89 fundamental level.

Caution:

125Sb

Updating of the datais on-going (October 2004).
New issue will be available on the web pages :
http://www.nucleide.org/DDEP_WG/DDEPdata.htm
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“TABLE DE RADIONUCLEIDES”
Sommaire - Ce volume regroupe 1’évaluation des radionucléides suivants :

7Be, HC, 13N, 150’ ISF’ 24Na, 32P, 33P, 44SC, 44Ti, 468C, SICI', 54M1’1, 56M1’1, 57CO, 57Ni, 59Fe, 64Cu, 66Ga,
67Ga, 85KI', 8581', 88Y, 89SI', 93me’ 99MO, 99TCm, 109Cd, IIOAg’ llOAgm’ 123L 123Tem’ IZSSb, 1291, 131L 131X6m,
133Ba, 140Ba, 140La, 152Eu, 153Gd, 153Sm’ 154Eu, 155Eu, 166HO, 166H0m’ 169Yb, 170T1’1’1, 177Lu, 186Re, 198Au,
ZOITI, 203Hg, 204T1, 208T1, ZIZBi, 212Pb, 212PO, 216P0, ZZORI’I, 224Ra, 226Ra, 227Th, 228Th, 238Pu, 240Pu, 241Am,
242Pu.

Les valeurs recommandées et les incertitudes associées comprennent : la période radioactive, les
modes de décroissance, les émissions o, B, v, X et €lectroniques ainsi que les caractéristiques des
transitions correspondantes.

“TABLE OF RADIONUCLIDES”

Summary - This volume includes the evaluation of the following radionuclides :

7Be, HC, 13N, 150’ ISF’ 24Na, 32P, 33P, 44SC, 44Ti, 468C, SICr’ 54M1’1, 56Mn, 57CO, 57Ni, 59Fe, 64Cu, 66Ga,
67Ga, 85KI', 8581', SSY, 89SI', 93me’ 99MO, 99TCm, 109Cd, IIOAg’ llOAgm’ 1231’ 123Tem’ IZSSb, 1291, 131L 131X6m,
133Ba, 140Ba, 140La, 152Eu, 153Gd, 153Sm’ 154Eu, lSSEu, 166HO, 166H0m’ 169Yb, 170Tm, 177Lu, 186Re, 198Au,
201T1, 203Hg, 204T1, 208T1, 212Bi, 212Pb, 212PO, 216P0, 220R1’l, 224Ra, 226Ra, 227Th, 228Th, 238Pu, 240Pu, 241Am,
242Pu.

Primary recommended data comprise half-lives, decay modes, X-rays, gamma-rays, electron
emissions, alpha- and beta-particle transitions and emissions, and their uncertainties.

“TABELLE DER RADIONUKLIDE”

Zusammenfassung

7BC, HC, 13N, 150, ISF, 24Na, 32P, 33P, 44SC, 44Ti, %SC, 51Cr’ 54Mn, 56Mn, 57CO, 57Ni, 59FC, 64Cll, 66Ga,

67Ga, SSKI', 8581‘, 88Y, 8981‘, 93me’ 99MO, 99TCm, 109Cd, HOAg, ”OAgm, 1231’ 123Tem, IZSSb, 129L 1311’ 131X6m,

133Ba, 140Ba, 140La, 152Eu, 153Gd, 15381’11, 154Eu, ISSEU, 166H0, 166H0m’ 169Yb, 170T1’1’1, 177Lu, 186R€, 198Au,

jZ;Tla 203Hg, 204T1, ZOSTL 212Bi, 212Pb, 212PO, 216P0, ZZORII, 224Ra, 226Ra, 227Th, 228Th, 238Pu, 240Pu, 241Am,
Pu.

In diesem Bericht sind evaluierte Werte der Halbwertszeiten, Ubergangs-wahrscheinlichkeiten und
Ubergangsenergien von a, P-, B’-, EC- und Gammaiibergingen, Konversionskoeffizienten von
Gammaiibergéngen, Emissions-wahrscheinlichkeiten von Rontgen- und Gammaquanten, Auger- und
Konversions-elektronen.
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“TABLA DE RADIONUCLEIDOS”
Proélogo — Este volimen agrupa la evaluacion de los radionucleidos siguientes :

7Be, ”C, 13N, 150, 18F’ 24Na, 32P, 33P, 44Sc, 44Ti, 4680’ 51Cr, 54Mn, 56Mn, 57C0, 57Ni, 59Fe, 64Cu, 66Ga’
67Ga’ SSKr, SSSr’ 88Y, 89Sr’ 93me’ 99M0, 99Tcm, 109Cd, HOAg, 110Agm’ 123L mTem, lszb, 1291, 1311’ 131X6m,
133Ba, 140Ba, 140La, 152Eu, 153Gd, 153Sm, 154Eu, 155Eu, 166H0, 166H0m, 169Yb’ 170Tm, 177Lu, 186Re, 198Au’
201Tl, 2034 g, 204T1, 208T1, 212Bi, 212Pb, 212p o, 216p o, ZZORn, 224Ra, 226Ra, 227Th, 228Th’ 238Pu’ 240Pu, 241 Am,
212p,

Los valores recomendados y las incertidumbres asociadas comprenden : el periodo radioactivo, los

modos de desintegracion, las emisiones a, 3, vy, X y electronicas incluyendo las caracteristicas de las
transiciones correspondientes.
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TABLE DE RADIONUCLEIDES

INTRODUCTION

Le Laboratoire National Henri Becquerel (LNHB) a commencé 1'é¢tude des données nucléaires et
atomiques qui caractérisent la décroissance des radionucléides en 1974. Ces évaluations ont fait 1'objet
de la publication des quatre volumes de la Table de Radionucléides [87Ta, 99Be]. Ce nouveau volume
s’inscrit dans la continuation du travail précédent.

D’autre part, pour des raisons évidentes, telles la facilit¢ de mise a jour des données ou la
commodité de consultation pour les utilisateurs, le LNHB a créé une base de données informatisée. Le
logiciel NUCLEIDE est la forme informatisée de cette table, il permet un acces ais¢ aux différentes
informations a I'aide de menus déroulants atteints par un simple « clic » sur un « bouton ».

Le propos de la Table est d'étudier un nombre limité de radionucléides utiles dans le domaine de la
métrologie ou dans des domaines varié¢s d'applications (médecine nucléaire, environnement, cycle du
combustible, etc.) et d'en présenter une étude compléte.

Les données recommandées comprennent : la période radioactive, les modes de décroissance, les
émissions a, B, y, X et électroniques ainsi que les caractéristiques des transitions associées.

Dans le but de mettre a jour et d'ajouter de nouvelles évaluations plus rapidement le Laboratoire
National Henri Becquerel (LNHB, France) et le Physikalisch - Technische Bundesanstalt (PTB,
Allemagne) ont établi un accord de coopération. Ils ont ensuite été rejoints par Idaho National
Engineering and Environmental Laboratory (INEEL, FEtats-Unis), Lawrence Berkeley National
Laboratory (LBNL, Etats-Unis) et Khlopin Radium Institute (KRI, Russie). Le premier travail de cette
collaboration internationale a été d'établir une méthode et des régles communes d'évaluation. Les
évaluations proposent des valeurs recommandées et leurs incertitudes. Ces valeurs ont été évaluées a
partir des données expérimentales disponibles. A défaut, elles sont issues de calculs théoriques. Toutes
les références utilisées pour I'évaluation d'un radionucléide sont listées a la fin de chaque chapitre.

VALEURS RECOMMANDEES ET INCERTITUDES

Les principales étapes pour I'évaluation des données et leurs incertitudes sont :

- une analyse critique de toutes les publications disponibles afin de retenir ou non une valeur et son
incertitude, ramenée a l'incertitude-type composée ;

- la détermination d'une valeur recommandée qui est, selon les cas, une moyenne simple ou pondérée
des valeurs issues des publications, ceci est décidé aprés examen du chi carré réduit. Dans le cas d'une
moyenne pondérée, le poids relatif de chaque valeur est limité a 50 %. L'incertitude, notée uc, est la
plus grande des valeurs des incertitudes interne ou externe ; dans le cas de valeurs incompatibles elle
peut étre étendue pour recouvrir la valeur la plus précise.

Pour certaines applications il est nécessaire de définir une incertitude €largie, notée U, telle que :
Uy)=k.uc(y) ou k est le facteur d'élargissement.
La valeur de £ retenue pour cette publication est : k= 1.

Les valeurs d'incertitude indiquées portent sur les derniers chiffres significatifs, ainsi :
9,230 (11) signifie 9,230+£0,011 et
9,2 (11) 92+1,1

Si une valeur est donnée sans incertitude, cela signifie qu'elle est considérée comme douteuse. Elle est
indiquée a titre indicatif et souvent a été estimée en fonction du schéma de désintégration comme étant

« de l'ordre de ».

Des précisions concernant les techniques d'évaluation peuvent étre obtenues dans les références
[85Zi], [96He], [99In] (voir rubrique Références) ou directement aupres des auteurs.
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La description physique des données évaluées est disponible dans la référence [991n].

NUMEROTAGE

Les niveaux d'un noyau sont numérotés, arbitrairement, de 0 pour le niveau fondamental a n pour le
éniéme niveau excité. Les diverses transitions sont ainsi repérées par leur niveau de départ et leur
niveau d'arrivée.

Dans le cas de transition de faible probabilité qu'il n'est pas possible de situer sur le schéma de
désintégration, les niveaux de départ et d'arrivée sont notés (-1, n).

Dans le cas de I'émission gamma de 511 keV qui suit une désintégration béta plus, la notation adoptée
est: (-1,-1).

UNITES

Les valeurs recommandées sont exprimées :
- pour les périodes

Symbole
. en secondes pour Ty, <= 60 secondes S
. en minutes pour T, > 60 secondes min
. en heures pour 77, > 60 minutes h
. en jours pour T}, > 24 heures d
. en années pour 1, > 365 jours a

1 année = 365,242 198 jours = 31 556 926 secondes ;

- pour les probabilités de transition et nombre de particules émises, les valeurs sont données pour 100
désintégrations ;

- les énergies sont exprimées en keV.

AVERTISSEMENT
Ce document a été imprimé en 2004, pour toutes les nouvelles évaluations et mises a jour ultérieures le

lecteur se référera aux documents accessibles sur :
http://www.nucleide.org/NucData.htm
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TABLE OF RADIONUCLIDES

INTRODUCTION

The evaluation of decay data for the “Table de Radionucléides” by BNM — LNHB/CEA began in
1974, continued to 1987 and four volumes were published [8§7Ta] and then, in 1999, the fifth volume
was published containing the revised evaluations for 30 selected radionuclides [99Be].

Moreover, LNHB developed a software (NUCLEIDE) with the objectives of making it easier to
update and add data and, obviously, to offer easy access to the nuclear and atomic decay data to the
user by “click on the button” facilities.

The aim of this Table is to provide recommended data for nuclides of special interest for metrology or
practical applications like nuclear medicine, monitoring and reactor shielding, etc.

Primary recommended data comprise half-lives, decay modes, X-rays, gamma-rays, electron
emissions, alpha- and beta-particle transitions and emissions, and their uncertainties. All the references
used for the evaluations are given.

In order to update the data of the nuclides already present and to add new evaluations, the Laboratoire
National Henri Becquerel (LNHB, France) and the Physikalisch-Technische Bundesanstalt (PTB,
Germany) established a cooperative agreement ; they were then joined by the Idaho National
Engineering and Environmental Laboratory (INEEL, USA), the Lawrence Berkeley National
Laboratory (LBNL, USA) and the Khlopin Radium Institute (KRI, Russia). This international
collaboration is based on an informal agreement, the initial work of this group was to discuss and to
agree on a methodology to be used in these evaluations. The data and associated uncertainties were
evaluated from all available experiments and taking into account theoretical considerations.

RECOMMENDED VALUES AND UNCERTAINTIES

The main steps for the evaluation of the data and their uncertainties are :

- a critical analysis of all available original publications in order to accept or not each value and its
uncertainty reduced to the combined standard uncertainty ;

- the determination of the best value which is either the weighted or the unweighted average of the
retained values, this is decided after examination of the reduced > value. With a weighted average,
each weight is limited to 50 %. The uncertainty, designated uc, is the greatest of the internal or
external uncertainty values. For a discrepant set of data, it may be expanded to cover the most precise
input value.

For some applications it may be necessary to define an expanded uncertainty, designated U, as :
U() = kuc(y) where £ is the coverage factor.
For this publication the expanded uncertainty is computed with k= 1.

The value of the uncertainty, in parentheses, referred to the corresponding last digits, i.e. :
9.230 (11) means 9.230+0.011 and
9.2 (11) 92+1.1

If a value is given without an uncertainty, this means that this value is considered as questionable. It is
provided for information and was often estimated from the decay scheme as to be "in the order of".

Information about evaluation procedures can be obtained from references [85Zi, 96He, 99In] or

directly from the authors.
Information about meaning of physical data can be obtained from reference [991n].
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NUMBERING

The nuclear levels are arbitrarily numbered from 0 for the ground state level to n for the nth excited
level. All the transitions are designated by their initial and final level.

For transitions with weak probabilities which are not shown by an arrow in the decay scheme, the
initial and final levels are noted (-1, n).

For the 511 keV gamma emission which follows the beta plus disintegration, the adopted numbering is

-1,-1).
UNITS

The recommended values are expressed :
- for half-lives :

Symbol
. in seconds for 7, <= 60 seconds S
. in minutes for 7}, > 60 seconds min
. in hours for T, > 60 minutes h
. in days for Ty, > 24 hours d
. in years for T}, > 365 days a

1 year = 365.242 198 days = 31 556 926 seconds

- for transition probabilities and number of emitted particles, the values are given for 100
disintegrations ;

- for energies the values are expressed in keV.

CAUTION

This report was printed in 2004, new evaluations and updated issues will be available on :
http://www.nucleide.org/NucData.htm
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TABELLE DER RADIONUKLIDE

EINLEITUNG

Die Evaluation der Zerfallsdaten fiir die Table de Radionucléides durch das BNM-LNHB/CEA begann
im Jahre 1974, diese Arbeit wurde bis 1987 fortgesetzt, und es wurden vier Binde verdffentlicht
[87Ta, 99Be]. Dieser neue Bericht kommt hinzu dem vorhergehend Arbeit.

Ubrigens wurde ein Computerform der Table de Radionucléides im LNHB entwickelt. Diese Software
erleichtert die Aktualisierung und die Einbeziehung weiterer Daten und ermdglicht den Zugang zu den
Kern- und Atomdaten fiir den Anwender auf ,,Tastendruck®.

Der Zweck dieser Tabelle ist es, empfohlene Daten einer begrenzten Anzahl von Radionukliden fiir
metrologische und praktische Anwendungen wie etwa in der Nuklearmedizin, der
Umgebungsiiberwachung, der Reaktorabschirmung usw. zur Verfiigung zu stellen.

Die Datenbank umfalt empfohlene Daten und ihre Unsicherheiten, die aus den verfiigbaren Daten
oder theoretischen Berechnungen gewonnen worden sind. Alle fiir die Evaluation benutzten
Referenzen werden angegeben.

Um die schon vorliegenden Daten zu aktualisieren und neue Evaluationen schneller einbeziehen zu
konnen, vereinbarten das Laboratoire National Henri Becquerel (LNHB, Frankreich) und die
Physikalisch-Technische Bundesanstalt (PTB, Deutschland) einen Vertrag zur Zusammenarbeit. Es
schlossen sich das Idaho National Engineering and Environmental Laboratory (INEEL, USA), das
Lawrence Berkeley National Laboratory (LBNL, USA) und das Khlopin Radium Institut (KRI,
RuBland) an. Eine der ersten Arbeiten dieser Gruppe war es, die in diesen Evaluationen benutzte
Methodologie zu diskutieren und festzulegen.

EMPFOHLENE WERTE UND UNSICHERHEITEN

Die Hauptschritte fiir die Evaluation der Daten und Unsicherheiten sind:

- Eine kritische Analyse aller verfiigbaren Verdffentlichungen, um einen Wert und seine Unsicherheit
- auf die kombinierte Standardunsicherheit zuriickgefiihrt - zu beriicksichtigen.

- Die Bestimmung eines empfohlenen Wertes, der entweder das gewichtete oder das ungewichtete
Mittel der veroffentlichten Werte ist. Die Entscheidung wird nach der Priifung des reduzierten Chi-
Quadrat-Werts getroffen. Im Falle des gewichteten Mittels wird ein Gewicht, das grof3er ist als 50 %,
auf 50 % reduziert. Die Unsicherheit, als uc bezeichnet, ist der groflere Wert der inneren oder dulleren
Unsicherheit. Fiir einen diskrepanten Datensatz ist sie so zu vergrofiern, daf3 der genaueste Einzelwert
in der Unsicherheit mit eingeschlossen ist.

Fiir einige Anwendungen ist es notwendig, eine vergroflerte Unsicherheit, als U bezeichnet, wie folgt
zu definieren:

Uy)=k.uc(y) wo k der Erweiterungsfaktor ist.

Fiir die vorliegende Verdffentlichung ist die erweitere Unsicherheit mit £ = 1 berechnet.

Die Werte der Unsicherheit beziehen sich auf die letzten Stellen, d. h.:

9,230(11) bedeutet 9,230+ 0,011 und

9,2(11) bedeutet 9,2+1,1

Wenn ein Wert ohne Unsicherheit angegeben ist, bedeutet das, daB dieser Wert als fragwiirdig zu
betrachten ist. Er wird zur Information mitgeteilt und ist oft abgeschitzt aus dem Zerfallsschema im

Sinne ,,in der GréBenordnung von®,

Informationen iiber die Evaluationsprozedur konnen aus den Referenzen [85Zi, 96He, 99In] oder
direkt von den Autoren bezogen werden.
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NUMERIERUNG

Die Kernniveaus werden willkiirlich numeriert von O fiir den Grundzustand bis zu n fir das n-te
angeregte Niveau. Alle Ubergiinge werden durch ihr Ausgangs- und Endniveau gekennzeichnet. Fiir
Ubergiinge mit geringen Wahrscheinlichkeiten, die nicht durch einen Pfeil im Zerfallsschema gezeigt
sind, werden das Ausgangs- und Endniveau notiert. (-1, )

Fir die 511 keV-Gamma-Emission, die dem Beta Plus-Zerfall folgt, ist die angenommene
Numerierung (-1, -1).
EINHEITEN

Die empfohlenen Werte sind ausgedriickt:
- fiir Halbwertszeiten:

Symbol
. in Sekunden fiir 7}, < 60 Sekunden S
. in Minuten fur 7, > 60 Sekunden min
. in Stunden fiir 7}, > 60 Minuten h
. in Tagen fiir T}, > 24 Stunden d
. in Jahren fiir 7, > 365 Tage a

1 a=365,242 198 d =31 556 926 s

- fiir Ubergangswahrscheinlichkeiten und die Anzahl der emittierten Teilchen werden Werte
angegeben, die sich auf 100 Zerfille beziehen.

- die Werte der Energien sind in keV ausgedriickt.

HINWEIS

Dieses Dokument wurde im Jahre 2004 erstellt. Alle spiteren Fassungen oder neueren Evaluationen
konnen vom Leser unter

http://www.nucleide.org/NucData.htm

abgerufen werden.
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TABJIMLA PAAUOHYKJINIOB

BBEJAEHUE

Ornenka nannbix pacnana st Table de Radionucléides, BNM — LNHB/CEA 6buta Hayata B 1974 1. 1
nponoipkanace 10 1987 r. K Tomy Bpemenu Obuim omyOsimKoBaHBI YeThipe ToMa [87Ta] u 3arem, B
1999 r., ObUT OMyOMMKOBAaH MSATHIM TOM, COAEPKAILMI peBU30BaHHBIE OLEHKH st 30 BBIOpaHHBIX
paavonykianaoB [99Be]. HoBoe u3nanne HaxoauTcs B pycie Npeapiaymei paboTsl.

B nononnenue B LNHB 0Obuta pazsuta kommblotepHast popma Table de Radionucléides (mporpamma
NUCLEIDE) ¢ Tem, utoObl obecrieunTh 0ojiee MPOCTOe OOHOBJICHHE W JOIMOJHCHHE TaHHBIX H,
OYEBHIHO, TAKXKE C LENbI0 MPEAJIOKHUTE MOIB30BATEINI0 OOee JIeTKH TOCTYI K SIAEPHBIM U aTOMHBIM
JTaHHBIM pacrazia MyTeM "HakaTus KHOMKH'.

Llens HacTodAero W3AaHus - J1aTh PEKOMEHJOBAHHbIE NaHHBIE AN HYKIWAOB, MPEACTABIAIOIINX
creunpUUecKrii MHTEepeC sl METPOJOTMH WM MPAaKTUUECKUX NPUIIOKEHUH, TaKUX Kak saepHas
MeAMLIMHA, MOHUTOPHHT, pEakKTOpHAas 3alluTa U Jp.

IlepBuuHBIE pEKOMEHIOBAaHHBIE JaHHbIE BKIIOYAIOT IIEpUOJBI IONypacmaza, BHUABI pacmana,
XapaKTePUCTUKU X- W TaMMa-H3Jy4YeHUH, SJIEKTPOHHBIX H3Iy4YeHHUH, anbda- u OeTa-nepexonoB U
U3ITYYEHUH U TOTPENIHOCTH BEJTMYNH 3THX XapaKTepUCTUK. B KHUTe aH MOJIHBIN CIUCOK JTUTEpaTyphl,
UCTOJIb30BAHHOM JUISI OIICHOK.

Jliis Toro yToOBI OOHOBUTH JAaHHBIC MO HYKIWAaM, yxe umeromuMmcs B Table de Radionucléides, u
n00aBUTh HOBBIE OLeHKH, HammonansHas nabopatopus uM. AHpu bekkepens (LNHB, ®panuus) u
Ousuko-Texunueckuit Mactutyt (PTB, 'epmanus) 3akmounin KoonepaTuBHoe corianienue. K Hum
3aTeM mpHucoeuHWINCh HannoHnanbHas nabopaTopusi NPUKIaJHBIX U OKOJOTWYECKUX HCCIIETOBaHUMN
Aninaxo (INEEL, CLUA), JloypencoBckas Haumonanbnas Jlabopatopust bepkmun (LBNL, CHIA) u
Panuessiit uncturyt um. B.I'. Xmomumua (KRI, Poccus). D10 MexmyHapoaHOE COTPYIHHUYECTBO
OCHOBaHO Ha HedopMmanbHOM cornamenud. IlepBoHauansHast paboTa cocTosia B OOCYXKICHHH W
NPUHATHN COTJIACOBAaHHOW METONOJIOTHH, KOTOpasl JOJDKHAa OBITh WCIONb30BaHa B JTHUX OLCHKAX.
JaHHble U CBS3aHHBIE C HUMU MOTPEHIHOCTH OBLIM OLIEHEHBI C MCIOJIb30BaHMEM BCEX MMEIOIINXCS B
PacHopsKEHUH pe3ysIbTaTOB SKCIIEPUMEHTOB U C YYETOM TEOPETHUECKHUX PACCMOTPEHUH.

PEKOMEH/IOBAHHBIE 3HAYEHIMA 1 [TIOT' PEITHOCTH
OCHOBHbI€ LIaru AJs OLUEHKU JaHHBIX U UX MOTPEIIHOCTEN CleAyIOLIHe:

- KPHUTHUYECKUI aHalM3 BCEX HWMCIOLIMXCS OpPUTHHAIBHBIX MyOJUKAlMd, 4YTOObI MPUHATH WU
OTBEPrHyTh JaHHOE 3HAYCHHWE U €ro MOrPEIIHOCTb, NPHUBEICHHYI0 K KOMOMHHUPOBAaHHOMY
CTaHJAPTHOMY OTKJIOHEHHIO;

- OmpejeNieHHEe JYUIIero 3HauUeHHs,, KOTOPOe SIBISETCS B3BEIICHHBIM WJIM HEB3BEIIEHHBIM CPEIHUM
COXPAaHECHHBIX BEJIMYHMH; BBIOOP B3BEUICHHOI'O MM HEB3BEIICHHOTO CPEJHEr0 OMNpeAessieTcs
aHANMM30M BEIMYMHEI °. B ciydae CpeJHEro B3BEIIGHHOrO BEC KAXIOTO OPHTHHAIBLHOTO
pe3ynbTata orpanuuuBaercs 50 %. B kadecTBe WTOroBOH MOTPEeUIHOCTH (uc) TPHUHUMAETCS
Oornpmias M3 JABYX IIOTPEHIHOCTEH CpEeAHEro B3BEIICHHOTO: BHYTPEHHEW M BHemHe. J[ns
pacxonsiierocst Habopa JaHHBIX OHA MOYKET OBITh paclIMpeHa, YTOObI MEPEeKPHITh CaMOe TOYHOE
BXOJHOE 3HA4YCHUE.

J1a HEeKOTOpBIX NPUMEHEHHWH MOXKET OKa3aThCsid HEOOXOAMMBIM paciivpeHHas mnorpeumHocTts (U),
BeIpakeHHas kak: U(y)=k.uc(y), tae k - koadpdunuent nepexpbitus. st 3TOH MyOIMKaK PUHSTO
k=1.

3HayeHue MOTPEUTHOCTH, B CKOOKaxX, MPUBOINTCS B €AUHHIIAX MTOCIEAHeH 3Hadameil nudpsl, T.€.:
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9,230(11) osmauaer 9,230 £0,011 1
9,2(11) 92+1,1

Ecnu 3HaveHne BeMMYHHEI JaeTcs 0e3 TOrpelIHOCTH, OHA CUUTACTCS COMHUTENBHON U TPUBOAUTCS
Ut nHpopManuu. Takue BETHYHHBI YacTO OLEHUBAIIMCH U3 CXEMBI Paciiajia Mo pyopuKoit
"mopsiaka'.

Hudbopmarnuio o mporeaypax OleHKH MOXHO TOMYYUTh U3 myonukamnuii [85Zi, 96He, 991In] nnm
HETIOCPEICTBEHHO OT aBTOPOB.
Wudopmarus o cmbiciie GU3HMYECKNX BETHYUH MOXKET OBITh rmosrydeHa u3 [99In].

HYMEPAILIUA

SnepHble YPOBHM NPOU3BOJIEHO MPOHYMepoBaHbl 0T 0 IUIi OCHOBHOTO COCTOSHHUSI IO # VIS N-OTO
B030y>xIeHHOTr0 YpoBHS. Bee mepexoasl 0003Ha4ar0TCs 10 UX HAYaJIbHOMY M KOHEUHOMY YPOBHSIM.
st cnaObIX mepexooB, HEe OKa3aHHBIX CTPEJIKOM B CXeMe pacnaaa, HadaJbHbIM U KOHEYHBIH YPOBHU
obo3Havarores kak (-1, n).

Js ramma-nsnmydenust ¢ sHeprueit 511 k3B, koTopoe cienyer 3a OeTa-IUTFOC pacmalioM, MPHHSITO
ob6o3nauenue (-1, -1).

EJJMHHNLIbI

PeKOMeHI{OBaHHLIC 3HAUCHUS BbIPAKCHBI:

- I IEpruoAO0B Iojiypaciana:

- B cekynaax ana 1, < 60 cexyHn S
- B MUHyTax ans 1, > 60 cexyHn min
- Byacax ans Ty, > 60 MUHYT h
- B cyTKax s 1, > 24 4acoB d
- Brogax mid 11, > 365 cyTok a

1 rog =365,242 198 cytok = 31 556 926 cexyHn

- A BCpOHTHOCTeﬁ NEepEXO0a0B U YUCJia UCITYCKACMbIX YaCTHUL 3HAYCHUS JaHbI Ha 100 pacragos;

- 7S SHepruil 3HaYeHUs BBIPAXKECHBI B KWJIO3JIEKTpOoHBOJbTaX (keV).

ITPUMEYAHUE
Otot otueT moarotosieH B 2004 r. HoBble olleHKN 1 0OHOBIIEHHBIE PE3yJIbTaThl MOKHO HAHUTH Ha

caiire:
http://www.nucleide.org/NucData.htm
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TABLA DE RADIONUCLEIDOS

INTRODUCCION

El Laboratoire National Henri Becquerel (LNHB) comenz6 el estudio de datos nucleares y atomicos
que caracterizan la desintegracion de radionucleidos en 1974. Esas evaluaciones han permitido la
publicacion de cuatro volimenes de la Tabla de radionucleidos [*'Ta,”Be]. Este nuevo volumen es el
siguiente en la continuacion del estudio precedente.

Con la idea de facilitar, la correccion de nuevos datos y la comodidad de consulta para los utilisadores,
el LNHB a creado una base de datos en computadora. El programa NUCLEIDE es el contenido de la
Tabla en computadora, que permite el facil acceso a diferentes informaciones, con la ayuda de menues
en cascada accesibles con un simple « clic » sobre una « tecla ».

El objetivo de la Tabla es estudiar un numero limitado de radionucleidos utiles en el campo de la
metrologia u otros campos de aplicacion (medicina nuclear, medio ambiente, ciclo del combustible,
etc.) y presentar un estudio completo.

Los datos recomendados comprenden : el periodo radioactivo, los modos de desintegracion, las
emisiones a, B, v, X y electronicas con las caracteristicas de transiciones asociadas.

Con el proposito de actualizar y agregar nuevas evaluaciones rapidamente el Laboratoire National
Henri Becquerel (LNHB, Francia) y el Physikalisch-Technische Bundesanstalt (PTB, Alemania)
establecieron un acuerdo de colaboracion. Luego se unieron a este acuerdo el Idaho National
Engineering and Environmental Laboratory (INEEL, USA), Lawrence Berkeley National Laboratory
LBNL, USA) y Khlopin Radium Institute (KRI, Rusia). El primer trabajo de esta colaboracion
internacional ha sido de establecer un méthodo y reglas comunes de evaluacion. Las evaluaciones
proponen valores recomendados e incertidumbres asociadas. Esos valores han sido evaluados a partir
de datos experimentales disponibles. En ausencia de éstos ultimos, esos valores han sido obtenidos por
calculos tedricos. Todas las referencias utilizadas para la evaluacion de un radionucleido son listadas
al final de cada capitulo.

VALORES RECOMENDADOS E INCERTIDUMBRES

Las principales etapas para evaluar datos con sus incertidumbres son :

- Un analisis critico de todas las publicaciones disponibles con el fin de obtenir o no un valor con su
incertidumbre, considerada como incertidumbre tipo compuesta.

- La determinacion de un valor recomendado que es, segun el caso, una media simple o ponderada de
valores obtenidos de publicaciones, €sto es decidido luego de examinar el chi al cuadrado reducido.
En el caso de una media ponderada, el peso relativo de cada valor es limitado a 50 %. La
incertidumbre, llamada uc, es el mayor de los valores de incertidumbres interna o externa ; en el
caso de valores incompatibles, este valor puede ser extendido con el fin de recubrir el valor mas
preciso.

Par ciertas aplicaciones, es necesario definir una incertidumbre extendida, llamada U, la cual es :
Uy)=k.uc(y) donde % es el factor de extension.
El valor de k retenido en esta publicacion es : k= 1.

Los valores de incertidumbres indicados entre paréntesis corresponden a las tultimas cifras

significativas,
por ejemplo :
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9,230 (11) significa 9,230 £0,011 y
9,2 (11) significa 92+1,1

Si un valor es dado sin incertidumbre, significa que ésta es considerada dudosa (es indicada
aproximativamente y ha sido estimada a partir del esquema de desintegracion).

NUMERACION

Los niveles de un nticleo son numerados de manera arbitraria, de 0 para el nivel fundamental, a n para
el enésimo nivel excitado. Las diversas transiciones son asi sefialadas desde el nivel de partida al nivel
de llegada.

En el caso de una transicion de probabilidad pequefia que es imposible de indicar en el esquema de
desintegracion, los niveles de partida y de llegada son notificados : (-1, n).

En el caso de una emision y de 511 keV que sigue a una desintegracion B*, la notacion adoptada es :

-1, -1).

UNIDADES

Los valores recomendados son expresados :
- para los periodos :

Simbolo
. en segundos para 7T, < 60 segundos ]
. en minutos para Ty, > 60 segundos min
. en horas para T}, > 60 minutos h
. en dias para Ty, > 24 horas d
. en afios para T, > 365 dias a

1 afio = 365,242 198 dias = 31 556 926 segundos ;

- para las probabilidades de transicion y numero de particulas emitidas, les valores son dados por
100 desintegraciones ;

- para las energias los valores son expresados en keV.

ADVERTENCIA
Este documento ha sido imprimido en 2004, para obtener todas las nuevas evaluaciones actualizadas

ulteriormente, el lector debera referirse a los documentos disponibles en :
http://www.nucleide.org/NucData.htm
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Be .,

1 Decay Scheme

7
4

Be ,

Be-7 disintegrates by electron capture either directly to the ground state of Li-7 (89.56%) or via the 477
keV of Li-7 (10.44%). Recent experiments have shown that the half-life of Be-7 increases as much as 0.7%
by embedding this radionuclide in different matrices. The recommended value presented in this evaluation

should be adequate for Be and BeO sample.

Le Be-7 se désintegre par capture électronique soit directement vers le niveau fondamental de Li-7, soit
via le niveau excité de 477 keV. Des expériences récentes ont montré que la valeur de la période pouvait
étre affectée jusqu’a 0,7% par une modification de l’environnement extérieur, par exemple la composition

chimique. La valeur retenue pour cette évaluation s’applique plutét a des échantillons de Be ou BeO.

2 Nuclear Data

Ti2("Be ) : 53,22 6) d
QT (™Be) : 861,815 (18) keV

2.1 Electron Capture Transitions

keV x 100

Energy Probability Nature lg ft Pk Py,

o1 384,194 (18) 1044 (4)  Allowed 3,56 0,908 (12) 0,092 (12)
o0 861,815 (18) 89,56 (4)  Allowed 3,32 0,908 (12) 0,092 (12)

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Prtce Multipolarity ar
keV x 100
~1,0(Li) 477,621 (2) 10,44 (4) M1+4%E2 0,00000073 (11)

INEEL, PTB /R. G. Helmer, E. Schonfeld
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3 Atomic Data
3.1 Li

wg :© 0,00029 (15)

3.1.1 X Radiations

Energy Relative
keV probability
Xk
Ka 0,0543

4 Photon Emissions

4.1 Gamma Emissions

Energy Photons
keV per 100 disint.

vioLi)  477,6035 (20) 10,44 (4)

9 Main Production Modes
Li—6(d,n)Be -7
Possible impurities : Li — 7
B — 10(p,a)Be — 7
Possible impurities : C —9,C — 11

C —12(He — 3,2a)Be — 7
Possible impurities : C — 11,N — 13

INEEL, PTB /R. G. Helmer, E. Schonfeld
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105 fs

Stable
0

327;0

/7 g

y Emission probabilities
per 100 disintegrations

4

4 10,44
10'
1/2°; 477,621

89,56
327 0//

7
Li
3 4
Q" = 861,815 keV
% e = 100

INEEL, PTB /R. G. Helmer, E. Schénfeld 5
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1 Decay Scheme

Le carbone 11 se désintegre a 99,750(13)% par émission béta-plus, et 0,250(13)% par capture électronique
vers le niveau fondamental de bore 11.
C-11 disintegrates by 99.750(13) % beta-plus, and 0.250(13)% by electron capture to the ground state of the
stable nuclide B-11.

2 Nuclear Data

Typ("'C) = 20,370 (29) min
QTMC) : 19825 (9) keV

2.1 (" Transitions

Energy  Probability Nature g ft
keV x 100

Boo 9605 (9) 99,750 (13)  Allowed 3,592

2.2 Electron Capture Transitions

Energy Probability  Nature Pr Pr,
keV x 100
€,0 1982,5(9) 0,250 (13)  Allowed 0,9174 (91) 0,0826 (91)

LNHB /V. Chisté, M. M. Bé 7
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3 Electron Emissions

Energy Electrons

keV per 100 disint.
ﬂgo max:  960,5 (9) 99,750 (13)
500 avg:  385,7 (4)

4 Photon Emissions

4.1 Gamma Emissions

Energy Photons
keV per 100 disint.
vt 511 199,500 (26)

5 Main Production Modes

C—12(y,n)C — 11
C - 12(d,t)C — 11

Li — 6(Li — 6,n)C — 11
Li — 7(Li — 6,2n)C — 11

B—-11(p,n)C —11
—10( n)C — 11
— 14(dna)C — 11
—10( £)C — 11
Bef 9(a, 2n) —11
—10(p,7)C —11
—11(d,2n)C — 11
— 12(p,pn)C — 11
— 12(He — 3,a)C — 11
Be— 9(He — 3,n)C — 11
— 13(p,p2n)C — 11
— 10(He — 3,d)C — 11
—12(msp)C — 11

LNHB /V. Chisté, M. M. Bé
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6 References

- J. H. C. SmitH, D. B. CowlEk. J. Appl. Phys. 12 (1941) 78
(Half-life.)
- A. K. SOLOMON. Phys. Rev. 60 (1941) 279
(Half-life.)
- J. M. DicksoN, T. C. RANDLE. Proc. Phys. Soc. (London) 64A (1951) 902
(Half-life.)
- D. N. Kunpu, T. W. DONAVEN, M. L. PooL, J. K. LoNG. Phys. Rev. 89 (1953) 1200
(Half-life.)
- W. C. BARBER, W. D. GEORGE, D. D. REAGAN. Phys. Rev. 98 (1955) 73
(Half-life.)
- Tu. D. PROKOSHKIN, A. A. TIAPKIN. Soviet. Phys. JETP 5 (1957) 148
(Half-life.)
- J. ScoBIE, G. M. LEwIs. Phys. Mag. 2 (1957) 1089
(K/B™ ratio.)
- S. E. ARNELL, J. DuBois, O. ALMEN. Nucl. Phys. 6 (1958) 196
(Half-life.)
- V. J. JANECKE. Z. Naturforsch. 15A (1960) 593
(Half-life.)
- T. M. KavaNagHh, J. K. P. LEg, W. T. LiNk. Can. J. Phys. 42 (1964) 1429
(Half-life.)
- J. R. PATTERSON, J. M. POATE, E. W. TUTTERTON, B. A. ROBSON. Prroc. Phys. Soc. (London) 86 (1965) 1297
(Half-life.)
- J. L. CamPBELL, W. LEIPER, K. W. LEDINGHAM, R. W. P. DREVER. Nucl. Phys. A 96 (1967) 279
(K/B™ ratio, end-point energy.)
- E. VaTAL Proc. Conf. Electron Capture and Higher order processes in Nuclear Decay 2 (1968) 71
(K/B™ ratio)
- M. AwscHALOM, F. L. LARSEN, W. SCHIMMERLING. Nucl. Inst. Meth. 75 (1969) 93
(Half-life.)
- J. SINGH. Proc. Nucl. Phys. and Solid State Phys. Symp. 15B (1972) 1
(Half-life.)
- K. R. HogsTrOM, B. W. MAYES, L. Y. LEE, J. C. ALLRED, C. GOODMAN, G. S. MUTCHLER, C. R. FLETCHER,
G. C. PHILLIPS. Nucl. Phys. A 215 (1973) 598
(Half-life.)
- M. L. FrrzraTRICK, K. W. D. LEDINGHAM, J. Y. GOURLAY, J. G. LYNCH. J. Phys. A 6 (1973) 713
(K/B™ ratio, end-point energy.)
- G. AzueLos, J. E. KITCHING. Phys. Rev. C 12 (1975) 563
(Half-life, end-point energy.)
- F. AJZENBERG-SELOVE. Nucl. Phys. A 248 (1975) 1
(Half-life, end point energy, Q, log ft.)
- H. BEHRENS, M. KOBELT, L. SzyBISz, W. G. THIES. Nucl. Phys. A 246 (1975) 317
(Half-life, end-point energy.)
- W. BAMBYNEK, H. BEHRENS, M. H. CHEN, B. CRASEMANN, M. L. FirzraTrICK, K. W. D. LEDINGHAM, H.
GENZ, M. MUTTERE, R. L. INTEMANN. Rev. Mod. Phys. 49 (1977) 77
(Electron Capture.)
- S. Raman, C. A. Houser, T. A. WALKIEWICZ, I. S. TOWNER. Atomic Data and Nucl. Data Tables 21 (1978)
567
(Half-life, Q, End point energy.)
- W. BAMBYNEK. Proc. X-Ray and Inner Shell Processes (1984)
(Atomic Data.)
- F. AJZENBERG-SELOVE. Nucl. Phys. A 506 (1990) 1
(Half-life, end point energy, Q, log ft.)
- G. Aupi, A. H. WAPSTRA. Nucl. Phys. A 595 (1995) 409
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1 Decay Scheme

N-13 disintegrates by 99.8 % beta-plus transition to the ground state of the stable nuclide C-13.
lazote 13 se désintégre a 99,8% par émission béta-plus vers le niveau fondamental de carbone 13.

2 Nuclear Data

Tip(N) 99670 (37) min
QT(BN)  : 222045 (27) keV

2.1 (" Transitions

Energy Probability Nature lg ft
keV x 100

Boo 119845 (27) 99,818 (13) Allowed 3,654

2.2 Electron Capture Transitions

Energy Probability =~ Nature Py Py
keV x 100

€00 222045 (27) 0,182 (12)  Allowed 0,923 (7) 0,078 (7)

LNHB /V. Chisté, M. M. Bé 1
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3 Atomic Data

3.1 C
wg : 0,0026 (

3)

4 Photon Emissions

4.1 Gamma Emissions

Energy Photons
keV per 100 disint.
yE 511 199,636 (26)

5 Electron Emissions

Energy
keV

Electrons

per 100 disint.

ﬁar 0 max:
50 0 an:

1198,45 (27)
4930 (2)

99,818 (13)

6 Main Production Modes

—12(d,n)N — 13
—13(pn)N — 13
— 16(p,a)N — 13
~16(d,na)N — 13
N — 14(p,d)N — 13
N - 14(n,20)N — 13
N — 14(y,n)N — 13
N — 14(p,pn)N — 13
C - 12(p,7) —13
Be — 9(Li— 6,2n)N — 13
—11(a,2n)N — 13

7 References

- W. WARD. Proc. Cambridge Phil. Soc. 35 (1939) 523

(Half-life)

- S. SIEGBAHN. Arkiv F. Art. Mat. Fys. 32A (1945) 9

(Half-life)
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- C. S. Cook, L. M. LANGER, C. PRICE JR., M. B. SAMPSON. Phys. Rev. 74 (1948) 502
(Half-life.)
- F. AJZENBERG. Rev. Mod. Phys. 24 (1952) 321
(Half-life, end-point energy, log ft)
- J. L. W. CHURCHILL, W. M. JoNEs, S. E. HUNT. Nature 172 (1953) 460
(Half-life.)
- D. H. WILKINSON. Phys. Rev. 100 (1955) 32
(Half-life.)
- F. AJZENBERG. Rev. Mod. Phys. 27 (1955) 27
(Half-life, end-point energy, log ft)
- E. NORBECK JR., C. S. LITTLEJOHN. Phys. Rev. 108 (1957) 754
(Half-life.)
- S. DEINEKO, A. IA. TArRANOV, A. K. VAL'TER. Sov. Physics - JETP 5 (1957) 201
(Half-life.)
- V. H. DaNIEL, U. SCHMIDT-ROHR. Z. Naturforsch. 12A (1957) 750
(Half-life.)
- S. E. ARNELL, J. DuBo1s, O. ALMEN. Nucl. Phys. 6 (1958) 196
(Half-life.)
- D. STROMINGER, J. M. HOLLANDER, G. T. SEABORG. Rev. Mod. Phys. 30 (1958) 585
(Half-life, End-point energy, Q.)
- J. D. KiNGg, R. N. H. HasLaMm, R. W. PARsoNns. Can. J. Phys. 38 (1960) 231
(Half-life.)
- V. J. JANECKE. Z. Naturforsch. 15A (1960) 593
(Half-life.)
- J. L. SNIDER, M. POSNER, A. M. BERNSTEIN, D. R. HAMILTON. Bull. Am. Phys. Soc. 6 (1961) 22
(Spin.)
- K. W. D. LEDINGHAM, J. A. PAYNE, R. W. P. DREVER. Proc. Int. Conf. Role of Atomic Electrons in Nuclear
Transformations Vol. 2 (1963) 359
(K/B* ratio.)
- A.M. BERNSTEIN, R. A. HABERSTROH, D. R. HAMILTON, M. POSNER, J. L. SNIDER. Phys. Rev. 136 (1964) B27
(Spin, magnetic moment.)
- T. G. EBREY, P. R. GrAY. Nucl. Phys. 61 (1965) 479
(Half-life.)
- M. BORMANN, E. FRETWURST, P. SCHEHKA, G. WREGE. Nucl. Phys. 63 (1965) 438
(Half-life.)
- E. D. ComMINS. Ann. Rev. Nucl. Sci. 17 (1967) 33
(Half-life, magnetic moment.)
- A.I. M. RITCHIE. Nucl. Inst. Meth. 64 (1968) 181
(Half-life.)
- H. DANIEL. Rev. Mod. Phys 40 (1968) 659
(log ft, End-point energy.)
- E. VaTAL Proc. Conf. Electron Capture and Higher order processes in Nuclear Decay 2 (1968) 71
(K/B* ratio.)
- J. SINGH. Proc. Nucl. Phys. and Solid State Phys. Symp. 15B (1972) 1
(Half-life.)
- M. L. FrrzraTRICK, K. W. D. LEDINGHAM, J. Y. GOURLAY, J. G. LYNCH. J. Phys. A6 (1973) 713
(K/B™ ratio.)
- F. AJZENBERG-SELOVE. Nucl. Phys. A268 (1976) 1
(Half-life, end point energy, Q, log ft.)
- G. AzueLos, J. E. KITCHING, K. RAMAVATARAM. Phys. Rev. C15 (1977) 1847
(Half-life.)
- W. BAMBYNEK, H. BEHRENS, M. H. CHEN, B. CRASEMANN, M. L. FirzraTrICK, K. W. D. LEDINGHAM, H.
GENZ, M. MUTTERE, R. L. INTEMANN. Revs. Modern Phys. 49 (1977) 77
(Electron Capture.)
- S. RaMAN, C. A. HOUSER, T. A. WALKIEWICZ, I. S. TOWNER. At. Data and Nucl. Data Tables 21 (1978) 567
(Half-life, Q, End point energy.)
- F. AJZENBERG-SELOVE. Nucl. Phys. A360 (1981) 1
(Half-life, end point energy, Q, log ft.)
- W. BAMBYNEK. Proc. X-Ray and Inner Shell Processes (1984)
(Atomic Data.)
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- F. AJZENBERG-SELOVE. Nucl. Phys. A449 (1986) 1
(Half-life, end point energy, Q, log ft.)

- T. KatoH, K. KawADE, H. YAMAMOTO. JAERI-M-089-083 (1989)
(Half-life.)

- F. AJZENBERG-SELOVE. Nucl. Phys. A523 (1991) 1
(Half-life, end point energy, Q, log ft.)

- G. Aupi, A. H. WAPSTRA. Nucl. Phys. A595 (1995) 409

Q)
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1 Decay Scheme

O-15 disintegrates by 99,9% beta-plus transition to the ground state of the stable nuclide N-15.
L’oxygéne 15 se désintégre pour 99,9% par émission béta plus vers le niveau fondamental de l’azote 15.

2 Nuclear Data

Ty ("0 ) = 2,041 (6) min
QT*P0) : 27570 (13) keV

2.1 (" Transitions

Energy Probability Nature g ft
keV x 100

Boo 17350 (13) 99,885 (6)  Allowed 3,6

2.2 Electron Capture Transitions

Energy Probability =~ Nature Px Py,
keV x 100

€00 27570 (13) 0,115 (6)  Allowed 0,926 (6) 0,074 (6)

LNHB /V. Chisté, M. M. Bé 17
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3 Atomic Data

31 N
wig : 0,0044  (4)

4 Electron Emissions

Energy Electrons
keV per 100 disint.
[_)‘:0 max: 1735,0 (13) 99,885 (6)
ﬂafo avg:  736,7 (6)

5 Photon Emissions

5.1 Gamma Emissions

Energy Photons
keV per 100 disint.

yE 511 199,770 (12)

6 Main Production Modes

N —14(p,y)O — 15
N — 14(d,n)O — 15
C—-12(a,n)0 — 15
N — 15(p,n)O — 15
O — 16(He — 3,a7)O — 15

Ne — 20(y,na)O — 15
Possible impurities : C — 11, Ne — 19

7 References

- E. McMILLAN, M. S. LIVINGSTON. Phys. Rev. 47 (1935) 452
(Half-life.)

- W. A. FOWLER, L. A. DELsSASsO, C. C. LAURITSEN. Phys. Rev. 49 (1936) 561
(End-point energy.)

- W. E. STEPHENS, K. DJANAB, T. W. BONNER. Phys. Rev. 52 (1937) 1079
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(End-point energy.)
- V. PEREZ-MENDEZ, H. BROWN. Phys. Rev. 76 (1949) 689
(End-point energy, ft value.)
- H. BrRowN, V. P. MENDEz. Phys. Rev. 78 (1950) 649
(Half-life, end point energy.)
- R. M. KLINE, D. J. ZAFFARANO. Phys. Rev. 96 (1954) 1620
(Half-life.)
- S. BasHKIN, R. R. CARLSON, E. B. NELSON. Phys. Rev. 99 (1955) 107
(Half-life.)
- J. D. KiNngTON, J. K. BAIR, H. O. CoHN, H. B. WILLARD. Phys. Rev. 99 (1955) 1393
(end-point energy.)
- J. R. PENNING, F. H. SCHMIDT. Phys. Rev. 105 (1957) 647
(Half-life.)
- O. C. KISTNER, A. SCHAWARZSCHILD, B. M. RuUSTAD. Phys. Rev. 105 (1957) 1339
(Half-life, log ft, end-point energy.)
- O. C. KISTNER, B. M. RusTAD. Phys. Rev. 114 (1959) 1329
(Half-life, end-point energy.)
- F. AJZENBERG-SELOVE, T. LAURITSEN. Nucl. Phys. 11 (1959) 1
(Half-life, end point energy, Q, log ft.)
- V. J. JANECKE. Z. Naturf. 15A (1960) 593
(Half-life.)
- J. W. NELSON, E. B. CARTER, G. E. MITCHEL, R. H. Davis. Phys. Rev. 129 (1963) 1723
(Half-life.)
- S. S. VASIL’EV, L. YA. SHAvTvALOV. Bull. Acad. Sci. USSR 27 (1963) 1239
(Half-life.)
- J. CsikalL, G. PETO. Phys. Lett. 4 (1963) 252
(Half-life.)
- F. AJZENBERG-SELOVE. Nucl. Phys. A 152 (1970) 1
(Half-life, end point energy, Q, log ft.)
- W. LEIPER, R. W. P. DREVER. Phys. Rev. C 6 (1972) 1132
(K/B* ratio.)
- M. L. FrrzraTRICK, K. W. D. LEDINGHAM, J. Y. GOURLAY, J. G. LYNCH. J. Phys. A 6 (1973) 713
(K/B* ratio.)
- F. AJZENBERG-SELOVE. Nucl. Phys. A 268 (1976) 1
(Half-life, end point energy, Q, log ft.)
- G. AzugLos, J. E. KiTCcHING, K. RAMAVATARAM. Phys. Rev. C 15 (1977) 1847
(Half-life.)
- W. BAMBYNEK, H. BEHRENS, M. H. CHEN, B. CRASEMANN, M. L. FirzraTrICK, K. W. D. LEDINGHAM, H.
GENZ, M. MUTTERE, R. L. INTEMANN. Rev. Modern Phys. 49 (1977) 77
(Electron Capture.)
- S. Raman, C. A. Houser, T. A. WALKIEWICZ, I. S. TOWNER. Atomic Data and Nucl. Data Tables 21 (1978)
567
(Half-life, Q, End point energy.)
- F. AJZENBERG-SELOVE. Nucl. Phys. A 360 (1981) 1
(Half-life, end point energy, Q, log ft.)
- W. BAMBYNEK. Proc. X-Ray and Inner-Shell Processes in Atoms, Molecules and Solids (1984)
(Atomic Data)
- F. AJZENBERG-SELOVE. Nucl. Phys. A 449 (1986) 1
(Half-life, end point energy, Q, log ft.)
- F. AJZENBERG-SELOVE. Nucl. Phys. A 523 (1991) 1
(Half-life, end point energy, Q, log ft.)
- G. Aupi, A. H. WAPSTRA. Nucl. Phys. A 595 (1995) 409
Q)
- CobATA GROUP. Revs. Modern Phys. 72 (2000) 351
(moc? energy)
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1 Decay Scheme

Le fluor 18 se désintegre a 96,86(16) % par émission béta plus, et 3,14(16) % par capture electronique
vers le niveau fondamental de 'oxygene 18.
F-18 disintegrates 96.86(16) % by beta plus, and 3.14(16) % by electron capture to the ground state of the
stable nuclide O-18

2 Nuclear Data

Tip(™F) : 18288 (3) h
QT(™®F) : 16555 (6) keV

2.1 Electron Capture Transitions

Energy Probability  Nature lg ft Pk Py,
keV x 100

coo 16555 (6) 3,14 (16)  Allowed 3,57 0,9267 (48) 0,0733 (48)

2.2 (" Transitions

Energy  Probability Nature lg ft
keV x 100

Bfo 6335 (6) 96,86 (16) Allowed 3,57

LNHB /V. Chisté, M. M. Bé 21
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3 Atomic Data

31 O
wg : 0,0060 (5)

4 Electron Emissions

Energy Electrons
keV per 100 disint.
CAK (0) 2,91 (15)
KLL 0,456-0502  }
o max:  633,5  (6) 96,86 (19)
5({0 avg: 2493  (3)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XKay (O) 0,53 0,017 (3) } Ka
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.
yE 511 193,72 (27)
LNHB /V. Chisté, M. M. Bé 22
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6 Main Production Modes

O —18(p,n)F — 18
Possible impurities : none

O — 16(t,n)F — 18
F — 19(p,d)F — 18
O — 17(He — 3,d)F — 18

7 References

- J. P. BLASER, F. BOEHM, P. MARMIER. Phys. Rev. 75 (1949) 1953
(Half-life)
- H. T. RicHARDS, R. V. smiTH, C. P. BROWNE. Phys. Rev. 80 (1950) 524
Q)
- L. RuBy, J. R. RICHARDSON. Phys. Rev. 83 (1951) 698
(End-point energy.)
- N. JARMIE. Phys. Rev. 98 (1955) 41
(Half-life.)
- R. W. P. DREVER, A. MOLJK, J. SCOBIE. Phil. Mag. 1 (1956) 942
(K/beta+ ratio.)
- W. L. BENDEL, J. MCELHINNEY, R. A. TOBIN. Phys. Rev. 111 (1958) 1297
(Half-life.)
- J. KoNuN, B. VaN NOOUJEN, H. L. HAGEDOORN, A. H. WAPSTRA. Nucl. Phys. 9 (1958) 296
(End-point energy, K/beta+ ratio.)
- C. H. CARLSON, L. SINGER, D. H. SERVICE, W. D. ARMSTRONG. Int. J. Appl. Rad. Isotopes 4 (1959) 210
(Half-life.)
- F. AJZENBERG-SELOVE. Nucl. Phys. 11 (1959) 1
(Half-life, end point energy, Q, log ft.)
- H. P. YULE, A. TURKEVICH. Phys. Rev. 118 (1960) 1591
(Half-life.)
- L. A. RAYBURN. Phys. Rev. 122 (1961) 168
(Half-life.)
- J. D. MAHONY, S. S. MARKOWITZ. Report UCRL 10624 (1963)
(Half-life.)
- K. BEG, F. BROwN. Int. J. Appl. Rad. Isotopes 14 (1963) 137
(Half-life.)
- I. HOFMANN. Acta Physica Austriaca 18 (1964) 309
(Half-life, end-point energy.)
- J. D. MAHONY, S. S. MARKOWITZ. J. Inorg. Nucl. Chem. 26 (1964) 907
(Half-life.)
- T. G. EBREY, P. R. GRAY. Nucl. Phys. 61 (1965) 479
(Half-life.)
- M. BOorMANN, E. FRETWURST, P. SCHEHKA, G. WERGE, H. BUTTNER, A. LINDNER, H. MELDNER. Nucl. Phys.
63 (1965) 438
(Half-life.)
- R. W. KAVANAGH. Nucl. Phys. A 129 (1969) 172
(Half-life.)
- F. AJZENBERG-SELOVE. Nucl. Phys. A 190 (1972) 1
(Half-life, end point energy, Q, log ft.)
- M. L. FrrzraTRICK, K. W. D. LEDINGHAM, J. Y. GOURLAY, J. G. LYNCH. J. Phys. A 6 (1973) 713
(K/b+ ratio, end-point energy.)
- W. BAMBYNEK, H. BEHRENS, M. H. CHEN, B. CRASEMANN, M. L. FirzraTrICK, K. W. D. LEDINGHAM, H.
GENZ, M. MUTTERE, R. L. INTEMANN. Rev. Modern Phys. 49 (1977) 77
(Electron Capture.)
- F. AJZENBERG-SELOVE. Nucl. Phys. A 300 (1978) 1
(Half-life, end point energy, Q, log ft.)
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- A. R. RUTLEDGE, L. V. SmiTH, J. S. MERRITT. Report AECL 6692 (1980) 2
(Half-life.)

- W. BAMBYNEK. Proc. X-Ray and Inner Shell Processes (1984)
(Atomic Data.)

- F. AJZENBERG-SELOVE. Nucl. Phys. A 475 (1987) 1
(Half-life, end point energy, Q, log ft.)

- T. KaroH, K. KAwWADE, H. YAMAMOTO. Report JAERI-M 089-083 (1989)
(Half-life.)

- G. Aupi, A. H. WASPTRA. Nucl. Phys. A 595 (1995) 409
Q)

- H. SCHRADER. Appl. Rad. Isotopes 60 (2004) 317
(Half-life)
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24

. Na

1 Decay Scheme

Na-24 disintegrates by emission of beta- particles (100%). The main transition (99.939%) has a maximum

energy of 1393 keV and populates the 4123 keV level of Mg-24. This process is followed by two gamma rays
in a cascade (2754 and 1393 keV) which leads through the 1368 keV level to the ground state of Mg-24. Due
to the high transition energies internal pair formation takes place.
Le Na-2j se désintégre par emission béta moins (100%). La transition principale a une énergie maximale
de 1393 keV et peuple le niveau d’énergie 4123 keV du Mg-24. Cette désintégration est suivie par deuz
émissions gamma en cascade vers le niveau fondamental de Mg-24. Les énergies élevées de ces transitions
permettent la création de paires électron-positon.

2 Nuclear Data

Tip(**Na ) : 14,9574 (20) h
Q (**Na) : 551578 (16) keV

2.1 (3~ Transitions

Energy Probability Nature lg ft
keV x 100

Boa  2193(6) 0,057 (7) Allowed 6,74
Bos 12775 (11) 0,001 (1)  2nd forbidden 10,6
Boo 139294 (16) 99,939 (8) Allowed 6,12
By, A4147,11 (16) 0,003 (2)  2nd forbidden 12,7
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2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pyice Multipolarity oK or ar O
keV x 100 (107%)  (107%) (107%)  (1079)
vas(Mg) 996,09 (6)  0,00123 (27) MI+18,1%E2 1,6 (5) 1 1,7 (5)
v1.0(Mg)  1368,669 (5) 99,9990 (3) E2 0,98 0,6 1,04 4,5 (4)
vo1(Mg)  2754,177 (11) 99,940 (7) E2 0,26 0,17 0,28 68 (4)
vs1(Mg)  2869,69 (6)  0,00024 (3)  MI1+99,8%E2 0,25 0,16 0,26
va1(Mg)  3866,48 (10) 0,056 (7) E2 0,14 0,1 0,15
vs0(Mg) 423837 (6)  0,00084 (10) E2 0,15 0,1 0,16
3 Atomic Data
3.1 Mg
wrg : 0,0291  (9)
wr, :0,00030 (12)
ngr : 1,938 (6)
3.1.1 X Radiations
Energy Relative
keV probability
Xk
Kas 1,254 50,31
Koy 1,254 100
K3 1,302 }
Kg; }o 26
XL
Le 0,039
Ln 0,049

3.1.2 Auger Electrons

Energy Relative
keV probability

Auger K
KLL 1,10 - 1,18
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4 Electron Emissions

Energy Electrons

keV per 100 disint.
eAK (Mg) 0,00145 (11)

KLL 1,10 -1,18 }
€c10 o (Mg) 346,62 (1) 0,0045 (4)
€Cc1,0 K (Mg) 1367,321 (5) 0,00028 (3)
€c21 o (Mg) 1732177 (11) 0,068 (4)
eca.1 K (Mg) 2752,72 0,00026 (3)
Bo.a max: 279,3 (6) 0,057 (7)
Bo.a avg: 89,56 (19)
Bos max:  1277,5  (11) 0,001 (1)
Bos avg: 502,7 (5)
Bo.a max: 139294 (16) 99,939 (8)
Bo.a avg: 555,15 (8)
Bo max: 414711  (16) 0,003 (2)
Boa avg:  1866,79  (8)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.

XL (Mg) 0,039 — 0,049 0,00000071 (29)

XKao  (Mg) 1,254 0,0000119 (5)
XKooy  (Mg) 1,254 0,0000236 (10)

} Ka
}

5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

yE 511 0,145 (11)
Y4,3(Mg) 996,09 (6)  0,00123 (27)
T0(Mg)  1368,626 (5) 99,9935 (5)
Yo.1(Mg)  2754,007 (11) 99,872 (8)
v31(Mg)  2869,50 (6)  0,00024 (3)
Y41(Mg)  3866,14 (10) 0,056 (7)
Y30(Mg)  4237,96 (6)  0,00084 (10)
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6 Main Production Modes
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32 P
15 17

1 Decay Scheme

P-32 decays by beta minus emission to the S-32 fundamental level.
Le phosphore 32 se désintégre par émission béta moins vers le niveau fondamental de soufre 32.

2 Nuclear Data

Typ(P) : 14,284 (36) d
Q- (*3P) : 171066 (21) keV

2.1 (3~ Transitions

Energy Probability Nature lg ft
keV x 100

Boo  1710,66 (21) 100 Allowed 7,9

3 Atomic Data

31 S

W : 0,0642  (16)
ngr : 1,856  (7)
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
Boo max: 1710,66 (21) 100
Boo avg: 6955  (3)

9 Main Production Modes
P —31(n,y)P — 32 0 :0,172 (6) barns
Possible impurities : None
S —32(n,p)P — 32
Possible impurities : P — 33, S — 35

S — 34(d,«)P — 32
Possible impurities : None
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14,284 (36) d

15 17

S

16 16
Q" = 1710,66 keV
% B = 100
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33 P
15 18

1 Decay Scheme

33
15

Le phosphore 33 se désintegre par émission béta moins vers le niveau fondamental de soufre 33.

P-33 decays by beta minus emission to the S-33 fundamental level.

2 Nuclear Data

Tip(**P) = 25383 (40) d
Q- (*3P) : 2485 (11) keV

2.1 (3~ Transitions

keV x 100

Energy  Probability Nature lg ft

Boo 2485 (11) 100 Allowed 5

3 Atomic Data

3.1

wrg : 0,0642 (16)
nkgr : 1,856  (7)

4  Electron Emissions

Energy Electrons
keV per 100 disint.
Boo max: 2485 (11) 100
Boo avg: 76,4 (5)
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5 Main Production Modes

S — 33(n,p)P — 33
P —32(n,y)P — 33
S — 34(vy,n)P — 33
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(Half-life, End-point energy, scheme .)

- P. K. SHELINE, R. B. HoLrzMAN, C. Y. FAN. Phys. Rev. 83 (1951) 215
(Half-life, End-point energy.)
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(Half-life, End-point energy, lg ft, Q.)

- P. M. EnDT, C. VAN DER LEUN. Nucl. Phys. A 310 (1978) 1
(Half-life, End-point energy, lg ft, Q.)

- P. PorLak, L. LINDNER. Radiochimica Acta 35 (1984) 23
(End-point energy.)

- A. H. WapsTRA, G. AuDI. Nucl. Phys. A 432 (1985) 1
(End-point energy.)

- P. M. ENDT. Nucl. Phys. A 521 (1990) 1
(Half-life, End-point energy, lg ft, Q.)

- G. Aupi, A. H. WAPSTRA. Nucl. Phys. A 565 (1993) 1
Q)

- G. Aupi, A. H. WAPSTRA. Nucl. Phys. A 595 (1995) 409
Q)

- E. SCHONFELD, H. JANSSEN. Nucl. Instrum. Methods A369 (1996) 527
(Atomic data.)

- P. M. Expr. Nucl. Phys. A 633 (1998) 1
(Half-life, End-point energy, lg ft, Q.)

LNHB /V. Chisté, M. M. Bé 42

18



BNM — LNHB/CEA - Table de Radionucléides

LNHB /V. Chisté, M. M. Bé

25,383 (40) d
33

15 18

+.

0
Stable

0 33

S

16 17
Q" = 2485 keV
% B = 100

43

33
15

18






BNM — LNHB/CEA — Table de Radionucléides HSce o

44
21 SC 23

1 Decay Scheme

Sc-44 disintegrates by beta plus emission mainly (94.27(5) %) and by electron capture (5.73(5)%) to
excited levels in Ca-44. No transition to the ground state has been observed.
Le scandium 44 se désintégre principalement par émission béta plus (94,27(5) %) et par capture électronique
(5,73(5) %) vers des niveaux excités du calcium 44. Aucune transition vers le niveau fondamental n'a été
observée.

2 Nuclear Data

Tijp(*Sc) = 3,97 (4) h
QT(MSc) : 3653,3 (19) keV

2.1 Electron Capture Transitions

Energy Probability Nature lg ft Px Pr, Py
keV x 100
€3 351,8 (19) 0,00440 (11) Allowed 6,6  0,8954 (20) 0,0911 (16) 0,0135 (7)
€2  996,8 (19) 1,02 (2)  Super Allowed Or Allowed 5,2  0,8966 (19) 0,0900 (16) 0,0134 (7)
€1 2496,3 (19) 4,70 (5) Allowed 53 0,8970 (19) 10,0897 (16) 0,0133 (7)

2.2 (" Transitions

Energy Probability Nature g ft
keV x 100

Bon 14743 (19) 94,27 (5)  Allowed
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2.3 Gamma Transitions and Internal Conversion Coefficients

44

21

Energy Pytce Multipolarity aK ar, anm ar Qr
keV x 100 (107%) (107%) (1079) (107%) (1077
v1.0(Ca)  1157,023 (15) 99,882 (3) E2 590 (18) 0,499 (15) 0,081 (2) 6,48 (19)
v21(Ca)  1499.463 (20) 0,908 (15) MI+1,8%E2 2,9 (1) 0,243 (7) 0,047 (2) 3,19 (10)
vs1(Ca) 214442 (8)  0,0036 (7)  [M1+E2+E0] 35 (4)
v2,0(Ca)  2656,444 (24) 0,112 (3) [E2] 60 (6)
v30(Ca)  3301,33 (6)  0,0017 (2) [E2] 78 (8)
3 Atomic Data
3.1 Ca
wrg 0,169 (4)
@, ;00022 (5)
nkr : 1,621  (6)
3.1.1 X Radiations
Energy Relative
keV probability
XK
Kas 3,68813 50,61
Kayq 3,69172 100
KB, 4,0128 }
Kp; 4,0325 } 19,52
Xy,
L¢ 0,350
Ly - 0,412
3.1.2 Auger Electrons
Energy Relative
keV probability
Auger K
KLL 3,123 - 3,307 100
KLX 3,543 — 3,666 25,9
KXY 3,951 — 3,987 1,68
Auger L 0,044 — 0,387
46
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
eAL (Ca) 0,044 - 0,387 8,71 (5)
€AK (Ca) 4,21 (3)
KLL 3,123 - 3,307 }
KLX 3,543 - 3,666  }
KXY 3,951 - 3,987 }
1 max: 1474,3  (19) 94,27 (5)
o1 avg: 6320  (9)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Ca) 0,350 — 0,412 0,019 (4)
XKay (Ca) 3,68813 0,255 (7) } Ko
XKaoy (Ca) 3,69172 0,504 (13) }
XKpr  (Ca) 4,0128 } 0,098 (3)
XK@, (Ca) 4,0325 }

5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

yE 511 188 (3)
v1,0(Ca) 1157,020 (15) 99,875 (3)
72,1(Ca) 1499,46 (2) 0,908 (15)
v3,1(Ca) 2144,33 (10) 0,0036 (7)
v¥2,0(Ca) 2656,48 (7) 0,112 (3)
v3,0(Ca) 3301,35 (6)  0,0017 (2)
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6 Main Production Modes

K —41(a,n)Sc — 44

Sc — 45(y,n)Sc — 44
Daughter of Ti — 44
Daughter of Sc — 44 (2,4d)

7 References

- J. W. BLUE, E. BLEUER. Phys. Rev. 100 (1955) 1324
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- P. F. ZWEIFEL. Phys. Rev. 107 (1957) 329
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- L. A. RAYBURN. Phys. Rev. 122 (1961) 168
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- C. S. KHURANA, H. S. HaNs. Nucl. Phys. 28 (1961) 560
(Half-life)

- L. T. DiLLMAN, J. D. McCULLEN. Nucl. Phys. 42 (1963) 383
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- J. TATARCZUK. Phys. Rev. 143 (1966) 818
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- H. K. WALTER, A. WEITSCH, H. J. WELKE. Z. Physik 213 (1968) 323
(Gamma-ray multipolarities, mixing ratios)

- H. Ravn. J. Inorg. Nucl. Chem. 31 (1969) 1883
(Half-life)

- D. R. SACHDEV, L. YAFFE. Can. J. Chem. 47 (1969) 1667
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- J. J. SIMPSON. Nucl. Phys. A203 (1973) 221
(Gamma ray energies, Gamma-ray emission probabilities)

- R. L. HEATH. Report ANCR-1000-2 (1974)
(Gamma ray energies, Gamma-ray emission probabilities)

- H. STOCKER, A. P. BAERG. Can. J. Phys. 54 (1976) 2396
(Electron Capture/Beta plus ratio)

- LM.BAND ET AL.. At. Data Nucl. Data Tables 18 (1976) 433
(Theoretical ICC)

- G. CoLEMAN, R. A. MEYER. Phys. Rev. C13 (1976) 847
(Gamma ray energies, Gamma-ray emission probabilities)

- P. SCHLUTER, G. SOFF. At. Data Nucl. Data Tables 24 (1979) 509
(Internal Pair Conversion Coefficients)

- A. P. BAERG. Can. J. Phys. 61 (1983) 1222
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- GUANJUN YUAN ET AL.. Nucl. Sci. Eng. 84 (1983) 320
(Gamma ray energies, Gamma-ray emission probabilities)

- E. BROWNE, R. B. FIRESTONE. Table of Radioactive Isotopes, John Wiley and Sons, New York (1986) (1986)
(Positron annihilation in flight)

- M. J. Woobs, A. S. MUNSTER. Report NPL RS(EXT) 95 (1988)
(Limitation of Relative Statistical Weight)

- U. ScHOTZIG. Nucl. Instrum. Methods A286 (1990) 523
(Positron annihilation radiation,Gamma-ray emission probabilities)

- R. A. MEYER. Fizika 22 (1990) 153
(Gamma ray energies, Gamma-ray emission probabilities)

- P. M. ENDT. Nucl. Phys. A521 (1990) 1
(Levels half-life)

- G. Aupi, A. H. WAPSTRA. Nucl. Phys. A595 (1995) 409
(Q(EC))

- E. ScHONFELD, H. JANSSEN. Nucl. Instrum. Methods A369 (1996) 527
(X-ray, K-fluorescence yields.)
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- B. SINGH, J. L. RODRIGUEZ, S. S. WoNG, J. K. TuLL Nucl. Data Sheets 84 (1998) 487
(Log ft systematics)
- H. JANSSEN, E. SCHONFELD. EMISSION program (1998)
(X-ray and Auger-electron probabilities)
- E. SCHONFELD. Appl. Rad. Isotopes 49 (1998) 1353
(Elec. Capt. probability sub-shell ratios)
- E. SCHONFELD, F. Y. CHU, E. BROWNE. EC-CAPTURE program (1998)
(Elec. Capt. probability sub-shell ratios)
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44 .
22 T]- 22

1 Decay Scheme

Ti-44 disintegrates 100% by electron capture to excited levels in Sc-44 (T} /o = 3.93 h), which subsequently

decays by EC and beta plus to Ca-44.
Le titane 44 se désintégre a 100% par capture électronique vers des niveaux excités du scandium 44; lequel

décroit (Ty o = 3,93 h) par capture électronique et émission béta plus vers le calcium 44.

2 Nuclear Data

Tip(Ti) : 600 (11) a
Tijp(**Sc) ¢ 397  (4) h
QT(*MTi) : 2675 (19) keV

2.1 Electron Capture Transitions

Energy Probability Nature lg ft Pk Py Py
keV x 100

co. 121,3(19) 99,6 (11)  1st Forbidden 6,5 0,8891 (20) 0,0960 (16) 0,0149 (7)
co1 1996 (19) 04 (11)  1st Forbidden 9,3  0,8917 (19) 0,0938 (16) 0,0145 (7)

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Prtce Multipolarity ak ar, M+ ar
keV x 100
v1.0(Sc) 67,8680 (14)  100,9 (15) El 0,0766 (23) 0,00665  0,00125  0,0845 (25)
~2,1(Sc) 78,36 (3) 99,5 (11) M1 0,0273 (8) 0,00244  0,00046 0,032 (1)
~2,0(Sc) 146,22 (3) 0,096 (3) [M2] 0,0414 (12) 0,00385  0,00075 0,046 (1)

LBNL /E. Browne 51



BNM - LNHB/CEA - Table de Radionucléides

3 Atomic Data

3.1 Sc
wrg - 0,196 (5)
or : 0,0027 (6)
ngr : 1,004  (5)

3.1.1 X Radiations

Energy Relative
keV probability
XK
Kas 4,0862 50,69
Koy 4,0906 100
K1 4,4604 }
Kp3s 4,4866 } 20,13
Xy
Le 0,348
Ly - 0,468
3.1.2 Auger Electrons
Energy Relative
keV probability
Auger K
KLL 3,45 — 3,65 100
KLX 3,93 —4,08 26,4
KXY 4,38 —4,48 1,74
Auger L  0,3-0,5 270
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
eAL (Sc) 0,3 - 05 167,5 (24)
€AK (Sc) 79,5 (21)
KLL 3,45 - 3,65 }
KLX 3,93 - 4,08 }
KXY 438 - 448 }
ecio K (Sc) 63,375 (2) 7,12 (24)
eci I, (Sc) 67,37 - 67,47 0,621 (21)
eci0 M (Sc) 67,81 - 67,86 0,116 (4)
eca 1 K (Sc) 73,83 (3) 2,63 (8)
eca 1 1, (Sc) 77,82 - 77,92 0,235 (8)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Sc) 0,348 — 0,468 0,45 (9)
XKay  (Sc) 4,0862 5,76 (18) } Ka
XKa; (Sc) 4,0906 11,4 (4) }
XKp3;1  (Sc) 4,4604 b 2,26 (8) K B
XKG5  (Sc) 4,4866 }
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.

71,0(Sc)
72,1(Sc)
7¥2,0(Sc)

67,8679 (14)
78,36 (3)
146,22 (3)

93,0 (15)
96,4 (11)
0,092 (3)
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6 Main Production Modes
Sc —45(p,2n)Ti — 44
Sc — 45(d,3n)Ti — 44

7 References
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(Gamma ray energies)
- K. BanDI, et al. Nucl. Phys. 59 (1964) 33
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- LLM.BAND, et al. At. Data. Nucl. Data Tables 18 (1976) 433
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0
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(Gamma-ray emission probabilities, Gamma ray energies)
- J. MEISSNER, et al. Nuclei in the Cosmos III, edited by Maurizio Busso and Claudia M. Raiteri, AIP Conf. Proc.
No. 327 (AIP, New York) 327 (1995) 303
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(Q-value)
- E. SCHONFELD, H. JANSSEN. Nucl. Instrum. Methods A369 (1996) 527
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- J. MEISSNER. (1996)
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- E.B. NORMAN, et al. Nucl. Phys. A621 (1997) 92¢
(Half-life)
- S. WooOsLEY, R. DIEHL. Physics World 11 (1998) 22
(Half-life)
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- B. SINGH, J.L RODRIGUEZ, S.S. WoNG, J.K. TuLL Nucl. Data Sheets 84 (1998) 487
(Log ft systematics)
- E. Yakusev, N. COURSOL. (1998)
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- E. SCHONFELD. Appl. Rad. Isotopes 49 (1998) 1353
(Elec. Capt. probability sub-shell ratios)
- E.B. NORMAN, et al. Phys. Rev. C57 (1998) 2010
(Half-life)
- J. GORRES, et al. Phys. Rev. Lett. 80 (1998) 2554
(Half-life)
- I. AHAMD, et al. Phys. Rev. Lett. 80 (1998) 2550
(Half-life)
- E. SCHONFELD, F. CHU, E. BROWNE. EC-Capture, a computer program (1998)
(Elec. Capt. probability sub-shell ratios)
- F.E. WIETFELDT, et al. Phys. Rev. C59 (1999) 528
(Half-life)
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1 Decay Scheme

Sc-46 disintegrates by 100% beta minus emission to excited levels in Ti-46. The main path (99.99%)
leads to 2009.8 keV level of Ti-46. The ground state of Ti-46 is reached via a gamma cascade of 1120.5 and
889.3 keV.

Le scandium 46 se désintégre a 100% par émission béta moins vers les niveaur excités du titane 46, dont
99,99% vers le niveau de 2009,8 keV. Le niveau fondamental du titane 46 est atteint par une cascade gamma
de 1120,5 et 889,3 keV.

2 Nuclear Data

Tijp(*%Sc) : 83,788 (22) d
Q (*%Sc) : 2366,7 (7) keV

2.1 [~ Transitions

Energy  Probability Nature lg ft
keV x 100
Bo 2 356,9 (7) 99,98 (2) Allowed 6,2

Boa 14774 (7) 0,02 (2) 2nd forbidden > 11,9

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pytce Multipolarity aK ar % o
keV x 100 (107%) (1077) (107% (107"
~v1,0(T1) 889,280 (2) 99,9999 (7) E2 149 (4) 134 (4) 167 (5)
~2,1(T1) 1120,552 (3) 99,986 (36) E2 85 (3) 76,1 (19) 95 (3) 22 (4)
~2,0(T1) 2009,832 (4)  0,000013 (10) [E4] 63,8 (2) 57,56 (17) 71,4 (21)
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3 Atomic Data

3.1 Ti
wrg @ 0226 (5)
wr, ;00032 (7)
ngr : 1,066  (5)
3.1.1 X Radiations
Energy Relative
keV probability
Xk
Kay 4,505 50,8
Kay 4,511 100
XL
Le 0,40
Ly - 0,46
3.1.2 Awuger Electrons
Energy Relative
keV probability
Auger K
KLL 3,796 — 4,014 100
KLX 4,328 — 4,507 26,5
KXY 4,846 — 4,959 1,76
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
eAK (Ti) 0,0181 (4)
KLL 3,796 - 4,014 }
KLX 4,328 - 4,507 }
KXY 4,846 - 4,959 }
ecio K (Ti) 884,314 (2) 0,0149 (4)
ecio I, (Ti) 888,72 - 888,83 0,00134 (4)
eca.1 K (Ti) 1115,586 (3) 0,0085 (3)
eca 1 I, (Ti)  1119,99 - 1120,10 0,00076 (2)
Bo.o max: 356,9 (7) 99,98 (2)
Bo2 avg: 111,8 (3)
Boa max: 14774 (7) 0,02 (2)
Boa avg: 580,8 (4)
9 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Ti) 0,40 — 0,46 0,00013 (3)
XKay (Ti) 4,505 0,00157 (5) } Ka
XKa; (Ti) 4,511 0,0031 (1) }
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.
71,0(Ti) 889,271 (2) 99,9833 (5)
v2,1(Ti) 1120,537 (3) 99,986 (36)
72,0(Ti) 2009,785 (4)  0,000013 (10)
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6 Main Production Modes

Sc —46(1.T.)

Ca — 43(«,py)Sc — 46

Ca — 44(He — 3,p)Sc — 46

Sc — 45(n,y)Sc — 46

Sc — 45(d,p)Sc — 46

Sc — 45(d,py)Sc — 46

Sc — 45(t,d)Sc — 46

Ca — 46(He — 3,t)Sc — 46

Ti — 46(t,He — 3)Sc — 46
—47(d,He — 3)Sc — 46

Ti — 48(p,He — 3)Sc — 46

Ti — 48(d,a)Sc — 46
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INEEL /R.G. Helmer

46

Sc

21 25

83,788 (22) d

vy Emission probabilities
per 100 disintegrations

3
1
6.0
o8¢0
9' 0
970 4% ; 200,832
3
3
o’ °
9 2t 889,28
O+
46
Ti
22 24
Q= 2366,7 keV
% B = 100
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1 Decay Scheme

Cr-51 disintegrates by electron capture either to the ground state of V-51 (90.11%) or via the 320 keV
level of V-51 (9.89%).
Le Cr-51 se désintégre par capture électronique vers l'état fondamental (90,11%) ou vers le niveau a 320
keV (9,89%) du V-51.

2 Nuclear Data

Tl/Q(Sch' ) . 27,703 (3) d
QTCCr) : 752,73 (24) keV

2.1 Electron Capture Transitions

Energy Probability Nature lg ft Pk Py, Py
keV x 100

co1 432,65 (24) 989 (5)  Allowed 586 0,8910 (17) 0,0941 (14) 0,0145 (6)
co0 752,73 (24) 90,11 (5)  Allowed 539 0,8919 (17) 0,0934 (14) 0,0144 (6)

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Price Multipolarity oK ar apm ar
keV x 100 (107%)  (10™%) (107°%) (1079
y1,0(V) 320,0835 (4) 9,89 (5) MI1+12,6%E2 1,54 (3) 1,36 (8) 2,7 (4) 1,69 (5)
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3 Atomic Data

3.1 V
wrg 0,256 (H)
wr, :0,0038 (8)
ngr : 1,539 5)
3.1.1 X Radiations
Energy Relative
keV probability
Xk
Kas 4,9447 50,83
Kay 4,95224 100
K33 5,42735 }
K1 5,42735 }
Kp5 5,46296 } 20,12
Xy
Le 0,446
Ly - 0,585
3.1.2 Auger Electrons
Energy Relative
keV probability
Auger K
KLL 4,16 — 4,38 100
KLX 4,76 — 4,90 26,7
KXY 5,32 -5,46 1,78
Auger L 0,45 — 0,59 282.4
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
AL (V) 045 - 0,59 147,6 (1)
eAK (V) 66,4 (6)
KLL 4,16 - 4,38 }
KLX 4,76 - 4,90 }
KXY 532 - 546 }
€c1,0 K (V) 314,618  (4) 0,0152 (3)
ecio L (V) 319,45 - 319,57 0,00134 (8)
€10 M (V) 320,02 - 320,08 0,00027 (4)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (V) 0,446 — 0,585 0,56 (11)
XKag (V) 4,9447 6,79 (14) } Ko
XKa; (V) 4,95224 13,36 (27) }
XKps (V) 5,42735 }
XKB3 (V) 5,42735 }2,69 (7) K' 3
XKGs (V) 5,46296 }
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.
Y0(V)  320,0835 (4) 9,87 (5)
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6 Main Production Modes

Cr — 50(n,y)Cr — 51 o : 15,9 (2) barns
{ Possible impurities : K — 42

V —51(p,n)Cr — 51 0 :0,52 barns

Ti — 48(a,n)Cr — 51

Cr —50(d,p)Cr — 51

Fe — 54(n,a))Cr — 51

Cr — 52(n,2n)Cr — 51
Cr — 50(d,n)Mn — 51
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727 ;0

L/SO 51Cr

24 27

vy Emission probabilities
per 100 disintegrations

o7 9,89
9’ - /
0.184 ns 5/2 " ; 320,0835

1

90,11
7027 ; 0//

Stable
0 51

Vv

23 28
Q" = 752,73 keV
% e = 100
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54
- Mn ,,

1 Decay Scheme

Mn-54 disintegrates by electron capture via the 835 keV level of Cr-54. An electron capture and a beta
plus transition to the ground state of Cr-54 have not been observed but upper limits have been determined.
Le Mn-54 se désintégre par capture électronique vers le niveau ¢ 835 keV du Cr-54. Une capture électronique
et une émission béta plus vers l’état fondamental n’ont jamais été mesurées, mais des limites supérieures
ont €élé déterminées.

2 Nuclear Data

Tip(*Mn ) : 31213 (3) d
QT(**Mn ) : 1377,1 (10) keV
Q™ (*™Mn) : 697,01 (11) keV

2.1 (" Transitions

Energy Probability Nature lg ft
keV x 100

B, 355,1 (10) 0,00000057  Unique 2nd forbidden 13,8

2.2 Electron Capture Transitions

Energy Probability Nature lg ft Px Pr, Py,
keV x 100
€0,1 542,3 (10) 99,9997 (3) Allowed 6,17  0,8895 (17) 10,0950 (15) 0,0150 (16)

€00 1377,1(10)  0,0003 (3) Unique 2nd forbidden < 13,9 0,8198 (17) 0,0858 (15) 0,0149 (16)
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2.3 Gamma Transitions and Internal Conversion Coefficients

Energy
keV

P“/+ce
x 100

Multipolarity

o
(107%)

ar

(107%)

ar
(107%)

71,0(Cr)

834,845 (5

) 99,9997 (3)

E2

2,24 (11)

2,20 (13)

2,51 (11)

3 Atomic Data

3.1 Cr

WK
wr,
NKL

0,289
0,0045
1,508

3.1.1 X Radiations

()
(

9)
5)

Energy
keV

Relative
probability

Xk
KO{Q
KOll

K33
K6

1

Kps

Xy
L
Ly

5,405
5,415

5,947
5,947

0,50
- 0,65

50,91
100

—

} 20,31

3.1.2 Awuger Electrons

Energy
keV

probability

Relative

Auger K
KLL
KLX
KXY

Auger L

4,554 — 4,794
5,206 — 5,412
5,841 — 5,985

0,4-0,7

100
26,92
1,913

2,91
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
eAL (Cr) 04 - 07 1430 (6)
eaK (Cr) 63,3 (5)
KLL 4,554 - 4,794 }
KLX 5,206 - 5,412 }
KXY 5841 - 5985 }
ecio K (Cr) 828,849  (5) 0,0224 (11)
ecio L (Cr) 834,143 - 834,264 0,00220 (13)
o1 max:  355,1 (10) 0,00000057
B avg: 182
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL  (Cr) 0,50 — 0,65 0,65 (13)
XKay (Cr) 5,405 7,66 (13) } Ko
XKa; (Cr) 5,415 15,0 (3) }
XKps  (Cr) 5,947 }
XK3 (Cr) 5,947 13,05 (6) K B
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.
Y10(Cr) 834,838 (5) 99,9746 (11)
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6 Main Production Modes

Fe — 54(n,p)Mn — 54
Possible impurities : Cr — 51, Fe — 55, Fe — 57

Cr — 53(d,n)Mn — 54
Possible impurities : 'V — 48, Mn — 52

V —51(e,n)Mn — 54

Cr — 52(t,n)Mn — 54
Cr — 52(a,d)Mn — 54
Cr — 53(d,n)Mn — 54
Cr — 54(p,n)Mn — 54
Cr — 54(t,He — 3)Mn — 54
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/-

vy Emission probabilities
per 100 disintegrations
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1 Decay Scheme

Mn-56 decays by beta minus emission to excited levels of Fe-56.
Le manganese 56 se désintegre par émission béta moins vers les niveauzr excités du fer 56.

2 Nuclear Data

Ty/p(*Mn) @ 2,57878 (46) h
Q (**Mn) : 36955 (3) keV

2.1 [~ Transitions

Energy  Probability Nature lg ft

keV x 100

Bor  250,2 (3) 0,020 (2) Allowed 6,57
Bos  3257(3) 120(3)  Allowed 5,17
Bos 5726 (3) 0040 (4)  Allowed 7,5

Bos T356(3) 145(3)  Allowed 534
Bos 1037,9(3) 27,5(4)  Allowed 5,621
By, 16104 (3) 0,057 (6)  Allowed 9,06
B, 28487 (3) 56,6 (7)  Allowed 7,101

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pice Multipolarity oK ar, anp+ or
keV x 100
~1,0(Fe) 846,776 (5) 98,88 (3) E2 0,000270 (8) 0,0000250 (8) 0,0000037 (1) 0,000300 (9)
~s,2(Fe) 1037,85 (2) 0,040 (4) M140.04%E2 0,000130 (4) 0,0000120 (4) 0,0000060 (2) 0,0001500 (45)
~2,1(Fe) 1238,300 (12) 0,097 (2) E2 0,000110 (3) 0,0000100 (3) 0,00000200 (6) 0,000120 (4)
~s,1(Fe) 1810,786 (15) 26,9 (4) M1+3%E2 0,0000460 (14)  0,00000430 (13) 0,00000063 (2) 0,0000510 (15)
~a4,1(Fe) 2113,15 (1) 14,2 (3) M1-+4%E2
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Energy Prtce Multipolarity ax ar an+ ar
keV x 100
6.1(Fe) 2523,06 (5) 1,02 (2) M1+E2
7.1 (Fe) 2598,53 (2) 0,020 (2) MI1+E2
~3.0(Fe) 2657,56 (1) 0,645 (7) E2
v1,0(Fe) 295992 (1) 0,307 (5) E2
~6.0(Fe) 3369,84 (4) 0,17 (1) E2
3 Atomic Data
3.1 Fe
wrg 0,355 (4)
wr, :0,0060 (6)
nir 1,447 (4)
3.1.1 X Radiations
Energy Relative
keV probability
Xk
Kay 6,39091 51
Koy 6,40391 100
KB 7,05804 }
Kj. 7,1083 } 20,6
3.1.2 Awuger Electrons
Energy Relative
keV probability
Auger K
KLL 5,370 — 5,645 100
KLX 6,158 — 6,400 27,4
KXY 6,926 — 7,105 1,87
Auger L 0,510 — 0,594 307
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
CAL (Fe) 0,510 - 0,594 0,0428 (3)
eAK (Fe) 0,0180 (1)
KLL 5,370 - 5,645 }
KLX 6,158 - 6,400  }
KXY 6,926 - 7,105 }
Box max: 250,2  (3) 0,020 (2)
Box avg: 73,5 (1)
Bos max: 325,7  (3) 1,20 (3)
Bos avg: 99,1 (1)
Bos max: 572,6  (3) 0,040 (4)
50_75 aveg: 190,4 (2)
Bo.a max: 735,6 (3) 14,5 (3)
Bo.a avg: 2552 (2)
Bos max: 1037,9  (3) 27,5 (4)
Bos avg: 3819  (2)
B2 max: 1610,4  (3) 0,057 (6)
Bo.a avg:  636,3 (2)
Boa max: 2848,7 (3) 56,6 (7)
Bos avg: 12168  (2)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.

XKOLQ (Fe)
XKay (Fe)
XKp1  (Fe)
XKG;  (Fe)

6,39091 0,00295 (4) } Ka
6,40391 0,00578 (7) }

7,05804 1 0,00119 (2) K

7,1083
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5.2 Gamma Emissions

Energy Photons
keV per 100 disint.
v1,0(Fe) 846,7638 (19) 98,85 (3)
v5,2(Fe) 1037,8333 (24) 0,040 (4)
V2,1 (Fe) 1238,2736 (22) 0,097 (2)
v3,1(Fe) 1810,726 (4) 26,9 (4)
Va,1(Fe) 2113,092 (6) 14,2 (3)
6,1 (Fe) 2523,06 (5) 1,02 (2)
¥7,1(Fe) 2598,438 (4) 0,020 (2)
v3,0(Fe) 2657,56 (1) 0,645 (7)
Ya,0(Fe) 2959,92 (1) 0,307 (5)
v6,0(Fe) 3369,84 (4) 0,17 (1)

6 Main Production Modes

Cr —56(67)Mn — 56
Mn — 55(n,y)Mn — 56
Mn — 55(d,p)Mn — 56
Fe — 58(d,a)Mn — 56
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57
27 CO 30

1 Decay Scheme

Co-57 disintegrates by 100% electron capture to the excited levels of 706.42 keV (0.18%), and 136.47
keV (99.82%) in Fe-57.
Le cobalt 57 se désintégre a 100 % par capture électronique principalement vers les niveauzr excités de 706
et 136 keV du fer 57.

2 Nuclear Data

Ti2(°"Co ) : 271,80 (5) d
QT("Co) : 8360 (4) keV

2.1 Electron Capture Transitions

Energy Probability Nature lg ft Pk Py, Py
keV x 100
o4 129.6 (4) 0,183 (7) Allowed 7,60 0,8789 (17) 0,1035 (14) 0,0168 (6)
s 4692 (4) < 0,002 2nd forbidden > 108
02 6995 (4) 99,82 (20) Allowed 6,45  0,8875 (16) 0,0963 (13) 0,0154 (5)
€01 821,6 (4) < 0,003 2nd forbidden > 11,1
€,0 836,0(4) < 0,00035 2nd forbidden unique > 12,9

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pytce Multipolarity aK ar oM or
keV x 100 (107%)
~1,0(Fe) 14,41295 (31) 87,69 (7) M1+0,0005%E2 7,69 (16) 0,782 (16) 113 (3) 8,58 (18)
~2,1(Fe) 122,06079 (12) 87,53 (8) M1+1,4%E2 0,0212 (5) 0,00208 (5) 0,303 (7) 0,0236 (5)
~2,0(Fe) 136,47374 (29) 12,30 (18) E2 0,133 (3) 0,0136 (3) 1,96 (4) 0,148 (3)
vs,2(Fe) 230,27 (3) 0,0004 (4) M1+0,04%E2 0,00374 (8) 0,000356 (8) 0,0524 (11) 0,00415 (9)
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57
57 Co 4

Energy Price Multipolarity aK ar an ar
keV x 100 (107%)
~v4.3(Fe) 339,67 (3)  0,0039 (4) M1+0,7%E2 0,00149 (3)  0,000142 (3)  0,0208 (5)  0,00165 (4)
3,1 (Fe) 352,34 (2)  0,0032 (4)  MI1+0,06%E2  0,00135 (3)  0,000129 (3)  0,0188 (4)  0,00150 (3)
~3.,0(Fe) 366,74 (3)  0,0013 (4) MI1+17%E2 0,00160 (5)  0,000153 (5)  0,0223 (7)  0,00178 (6)
~v4,2(Fe) 569,94 (4) 0,015 (2)  MI1+0,94%E2  0,000458 (10) 0,0000434 (9)  0,00631 (14) 0,000508 (12)
va,1(Fe) 692,01 (2) 0,159 (6)  MI1+17,8%E2  0,000328 (10)  0,000031 (1)  0,00452 (14) 0,000364 (12)
v4,0(Fe) 706,42 (2)  0,0050 (5) (E2)
3 Atomic Data
3.1 Fe
WK 0,352 (4)
wr, 0,0061 (5)
nKr, 1,456  (12)
3.1.1 X Radiations
Energy Relative
keV probability
XK
Kas 6,39084 50,7
Kay 6,40384 100
K33 7,05798 }
Kps 7,1081 } 21,4
Xy,
L¢ 0,61
Lo - 0,79
3.1.2 Awuger Electrons
Energy Relative
keV probability
Auger K
KLL 5,37 — 5,64 100
KLX 6,16 — 6,40 23,9
KXY 6,91 7,10 2,2
Auger L 0,6 - 0,7 302
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4 Electron Emissions

Energy Electrons
keV per 100 disint.

eAL (Fe) 06 - 07 252 (3)
eAK (Fe) 105,2 (13)

KLL 5,37 - 5,64 }

KLX 6,16 - 6,40 }

KXY 6,91 - 7,10 }
ecio K (Fe) 7,3009 (3) 70,4 (20)
ec1o 1, (Fe) 13,567 - 13,705 7,16 (20)
eci0 M (Fe) 14,312 - 14,409 1,03 (3)
eCo1 K (Fe) 114,9486 (1) 1,81 (4)
€Co1 1, (Fe) 121,215 - 121,353 0,178 (4)
€c21 M (Fe) 121,968 - 122,057 0,0259 (6)
80270 K (Fe) 129,3616 (3) 1,42 (4)
€ca0 I, (Fe) 135,628 - 135,766 0,146 (4)
€c2.0 M (Fe) 136,381 - 136,470 0,0210 (5)

5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.

XL (Fe) 0,61 — 0,79 1,55 (13)
XKas (Fe) 6,39084 16,8 (3) } Ka
XKay (Fe) 6,40384 33,2 (5) }
XKps  (Fe) 7,05798 }
XK@ (Fe) }oo71(2) K 6
XK@  (Fe) 7,1081 }
XK64 (Fe) } K ,82

5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

V1,0(Fe) 14,41295 (31) 9,15 (17)
Yo1(Fe)  122,06065 (12) 85,51 (6)
Yoo(Fe)  136,47356 (29) 10,71 (15)
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Energy Photons
keV per 100 disint.
v3,2(Fe) 230,27 (3)  0,0004 (4)
V4,3(Fe) 339,67 (3)  0,0038 (4)
v3,1(Fe) 352,34 (2)  0,0032 (4)
v3,0(Fe) 366,74 (3)  0,0013 (4)
V4,2(Fe) 569,94 (4) 0,015 (2)
Va,1(Fe) 692,01 (2) 0,159 (6)
V4,0(Fe) 706,42 (2)  0,0050 (5)

6 Main Production Modes

Ni — 60(p,a)Co — 57
Possible impurities : Co — 56, Co — 58

Ni — 58(p,2p)Co — 57
Possible impurities : Co — 56, Co — 58

Fe — 56(d,n)Co — 57
Possible impurities : Co — 56, Co — 58
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57 .
x INT 4

1 Decay Scheme

Ni-57 disintegrates by electron capture (56.6 %) and positron emission (43.4 %) to excited levels in
Co-57. The transition to the ground state has not been observed.
Le nickel 57 se désintégre par capture électronique (56,6%) et émission de positrons (43,4%) vers des niveauz
excités de cobalt 57. La transition vers le niveau fondamental n’a pas été observée.

2 Nuclear Data

Ty 2(°™Ni ) 35,9 (3) h
Ty2(°"Co ) 271,80 (5) d
QT(°"Ni) 3264,2 (26) keV

2.1 (" Transitions

Energy  Probability Nature
keV x 100
({6 320,6 (3) 0,45 (3 Allowed

7354 (3

(3)
0a 482,6 (3) 0,85
(3)
bo  862,6 (3)

)

6) Allowed
)
)

Allowed
Allowed

2.2 Electron Capture Transitions

Energy  Probability Nature g ft Px Pr, Py
keV x 100
€0,11 87 (3) 0,025 (5) Allowed 6 0,8706 (19) 0,1103 (15) 0,0181 (6)
€10 156 (3) 0,063 (4) Allowed 6,1  0,8790 (17) 10,1033 (14) 0,0168 (5)
€0,9 460 (3) 0,308 (23)  Allowed 6,4 0,8853 (16) 0,0980 (13) 0,0158 (5)
€0,8 533 (3) 0,020 (3) Allowed 7,7 0,8857 (16) 0,0977 (13) 0,0158 (5)

Tsing Hua Univ. /S. -C. Wu
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Energy  Probability = Nature g ft Px Pr, Py

keV x 100
€7 1131 (3) 0,039 (5) Allowed 8,1  0,8871 (16) 0,0965 (13) 0,0156
€6 1345 (3) 12,1 (6) Allowed 5,7 0,8873 (16) 10,0964 (13) 0,0155
€4 1507 (3) 5,2 (3) Allowed 6,2  0,8874 (16) 0,0963 (13) 0,0155
€,3 1759 (3) 9,6 (4) Allowed 6,1  0,8875 (16) 0,0962 (13) 0,0155
€2 1887 (3) 29,3 () Allowed 5,6  0,8876 (16) 0,0961 (13) 0,0155

2.3 Gamma Transitions and Internal Conversion Coefficients

Energy Pryice Multipolarity aK ar, ar
keV x 100
vs.2(Co) 127,164 (3) 16,4 (5)  MI140,0064%E2 0,193 (6)  0,00191 (6)  0,0215 (6)
~6,4(Co) 161,86 (3)  0,0204 (24) M1 0,0104 (3) 0,00102 (3) 0,0115 (3)
~10,0(Co) 304,1 (1)  0,0020 (6)
742(Co) 379,941 (20) 0,072 (6) [M1] 0,00129 (4)  0,000124 (4)  0,00143 (4)
76,2(Co) 5419 (1)  0,0036 (5) [E2] 0,00105 (3)  0,000102 (3)  0,00116 (3)
75,1(Co) 673,44 (4)  0,0483 (15)  M1+4-0,04%E2 0,00036 (1)  0,000034 (1)  0,00040 (1)
Y6.1(Co) 696,0 (4)  0,0009 (6) [B2] 0,00050 (2)  0,000048 (1)  0,00056 (2)
~7,2(Co) 755,31 (10)  0,0054 (6) M1+10,9%E2  0,000295 (9) 0,0000282 (8)  0,00033 (1)
~9,5(Co) 906,99 (5) 0,075 (14)
v0.4(Co)  1046,55 (14) 0,132 (3)
~1,0(Co) 1223,8 (3) 0,076 (13) M1+6,3%E2 0,000108 (3) 0,0000103 (3) 0,000120 (4)
~11,5(Co) 1280,01 (6)  0,0096 (7)
v104(Co)  1350,54 (6) 0,002 (1)
~2,0(Co) 1377,64 (4) 81,2 (6) E2 0,000095 (3) 0,0000091 (3) 0,000105 (3)
~10,3(Co) 1603,30 (6)  0,0039 (6)
v102(Co)  1730,48 (6) 0,055 (3)
~4,0(Co) 1757,58 (3) 6,1 (4) E2
~5,0(Co) 1897,0 (5)  0,0252 (25)  M1+0,16%E2
v6.0(Co)  1919,65 (14) 12,5 (5) M1+5,0%E2
~7,0(Co) 2133,08 (5) 0,033 (5) M1
~s,0(Co) 2730,83 (14) 0,020 (3)
Y0.0(Co)  2804,15 (15) 0,102 (17) E2
v1,0(Co)  3177,37 (5) 0,015 (4)
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3 Atomic Data

3.1 Co
wrg - 0,388  (4)
or : 0,002 (5)

)
nkr 1,418  (4)

3.1.1 X Radiations

Energy Relative
keV probability

Xk

Kasg 6,9153 51,16

Kay 6,93032 100

KB 7,6495 }

Kg, 7,706 } 20,74
XL

L¢ 0,678

Ly ~ 0,87

3.1.2 Auger Electrons

Energy Relative
keV probability
Auger K
KLL 5,81 -6,10 100
KLX 6,67 - 6,86 27,3
KXY 7,50 - 7,58 1,88
Auger L 0,564 — 0,653 319
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
€AL (Co) 0,564 - 0,653 76,7 (12)
eAK (Co) 31,0 (6)
KLL 581 - 6,10 }
KLX 6,67 - 6,86 }
KXY 750 - 7,58 }
60372 K (CO) 119,46 (3) 0,310 (14)
eC.4 K (Co) 154,15 (3) 0,00021 (3)
06 max: 320,6  (3) 0,45 (3)
o6 avg:  138,6
o4 max:  482,6  (3) 0,85 (6)
B4 avg:  206,1
o3 max: 7354  (3) 6,8 (3)
353 avg: 3134
Boo max: 862,6  (3) 35,3 (5)
oo avg:  368,3
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Co) 0,678 — 0,870 0,56 (4)
XKay  (Co) 6,9153 5,84 (12) } Ka
XKa; (Co) 6,93032 11,42 (23) }
XK@ (Co) 7,6495 b 2,37 (6) K B
XK@, (Co) 7,706 }
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5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

73,2(Co) 127,164 (3) 16,0 (5)
Y6,4(Co) 161,86 (3)  0,0202 (24)
710,9(Co) 304,1 (1) 0,0020 (6)
v4,2(Co) 379,94 (2) 0,072 (6)
yE 511 86,8 (12)
76,2(Co) 541,9 (1)  0,0036 (5)
75,1(Co) 673,44 (4)  0,0483 (15)
76,1(Co) 696,0 (4)  0,0009 (6)
~7.2(Co) 755,3 (1) 0,0054 (6)
79,5(Co) 906,98 (5) 0,075 (14)
¥9,4(Co) 1046,68 (14) 0,132 (3)
71,0(Co) 1223,8 (3) 0,076 (13)
m1,5(Co)  1279,99 (6)  0,0096 (7)
710,4(Co)  1350,52 (6) 0,002 (1)
7¥2,0(Co) 1377,62 (4) 81,2 (6)
710,3(Co)  1603,28 (6)  0,0039 (6)
~10,2(Co)  1730,45 (6) 0, 055 (3)
74,0(Co) 1757,55 (3) 1(4)
v5,0(Co) 1897,0 (5) 0, 0252 (25)
Y6,0(Co) 1919,62 (14) 12,5 (5)
~¥7,0(Co) 2133,04 (5) 0,033 (5)
v8,0(Co) 2730,76 (14) 0,020 (3)
79,0(Co) 2804,08 (15) 0,102 (17)
Y11,0(Co)  3177,27 (5) 0,015 (4)

6 Main Production Modes

Fe — 56
Mn -5

7

7

58(7,
58(n,
58(d,
Fe - 56(p
(d
5(a

n)Ni — 57
2n)Ni — 57
dn)Nl 57

~v)Ni — 57

n)Ni — 57
,2n)Ni — 57

7 References
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- G. FRIEDLANDER, M.L.PERLMAN, D. ALBURGER, A. W. SUNYAR. Phys. Rev. 80 (1950) 30
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- P.F. ZwWEIFEL. Phys. Rev. 96 (1954) 1572

(Electron Capture/Beta plus ratio)
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(Electron Capture/Beta plus ratio)
- J. KoNuN, H. L. HAGEDOORN, B. vAN NOOLJEN. Physica 24 (1958) 129
(Electron Capture/Beta plus ratio)
- L.A. RAYBURN. Phys. Rev. 122 (1961) 168
(Half-life)
- G. CHILOSI, S. MONARO, R. A. Riccl. Nuovo Cim. 26 (1962) 440
(Electron Capture/Beta plus ratio)
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- T.G. EBREY, P.R. GrAY. Nucl. Phys. 61 (1965) 479
(Half-life)
- C.J. Piruso, D.O. WELLs, D.K. McDANIELS. Nucl. Phys. 77 (1966) 193
(Gamma ray energies)
- E.W.A. LINGEMAN, J. KONUN, F. DIEDERIX, B. J. MEUJER. Nucl. Phys. A100 (1967) 136
(Gamma ray energies, Electron Capture/Beta plus ratio)
- C. GaTrousIS, R.A. MEYER, L.G. MANN, J.B. MCGRORY. Phys. Rev. 180 (1969) 1052
(Gamma ray energies)
- S.J. RoraMmAN, N.L. PETERSON, W.K. CHEN, J.J. HINES, R. BASTAR, L.C. RoBiNsON, L.J. Nowicki, J.B.
ANDERSO. Phys. Rev. C9 (1974) 2272
(Half-life)
- LLM. BAND, M.B. TRZHASKOVSKAYA, M. A. LISTENGARTEN. At. Data. Nucl. Data Tables 18 (1976) 433
(ICC)
- W. BaMBYNEK, H. BEHRENS, M.H. CHEN, B. CRASEMANN, M.L. FirzrpATRICK, K.W.D. LEDINGHAM, H. GENZ,
M. MUTTERER, R.L. INTEMANN. Rev. Mod. Phys. 49 (1977) 77
(Electron Capture/Beta plus ratio)
- A. GRUTTER. Int. J. Appl. Radiat. Isotop. 33 (1982) 533
(Half-life)
- J.K. DICKENS. J. Radioanal. Nucl. Chem. 103 (1986) 273
(Half-life)
- A.M.S. SCARDINO, O. HELENE, P. R. PAascHOLATI, V. R. VANIN. Z. Physik A336 (1990) 313
(Gamma ray energies, Gamma-ray emission probabilities)
- M.R.BHAT. Nucl. Data Sheets 67 (1992) 195
(Gamma-ray emission probabilities)
- NNDC. The Program LOGFT (1993)
(g ft)
- G.Aupi, A.H. WAPSTRA. Nucl. Phys. A595 (1995) 409
Q)
- E.ScHONFELD, H.JANSSEN. Nucl. Instrum. Methods Phys. Res. A369 (1996) 527
(Atomic Data)
- H.JANSSEN, E.SCHONFELD. PTB (1997)
(EMISSION, a computer program to calculate X-ray and Auger electron emission probabilities.)
- E.ScHONFELD, F.CHU, E.BROWNE. PTB, LBNL (1997)
(EC-Capture, a computer program to calculate electron-capture probabilities for allowed and first-forbidden non-
unique transitions)
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y Emission probabilities
per 100 disintegrations

57 .
Ni

28 29

N

6
0915 0,025
%0 o2o2oss 0,063
010" (0°g0g0%° 5/2,7/2 " ; 3177,31 '
152 fs 20%% i
1 (3/2) " ; 3108,14
54 fs
10
%3507 0,308
PoFot 002
000" g2 (3/2,52) " ; 2804,18 ,
37 fs 9 o _
302,512 ; 2730,83
91 fs
8
4
° 0,039
Op%ps / A
034 ps — 5/2 7 ; 2133,06
025030% 32 / 121
020 0 5” g5
22 fs 0707071 g4g2 527 ; 191947 )/
6 00 —
110 fs 2 7/2° ; 1897,24 52
) o6t
027 ps 302 ; 1757,596
/ 9,6
0,21 ns 3 127, 1504,82/7 29,3
19 ps 2 3/2"; 1377,65
54 fs 972" ; 1223,79
1
712750
271,80 (5) d
0 57
Co
27 30
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;0
359 (3) h
/ 5 p= (©)]
2 Ni

28 29

Emission probabilities
per 100 disintegrations

o

9,6
2 o e 1504,82/ 29.3
0,21 ns 3 g 7 -
0 3/2 " ; 1377,65
19 ps 2 0] =
9/2~; 1223,79
54 fs 1
72750
271,80 (5) d
0 57
Co
27 30

Q" = 3264,2 keV
%[ + % =100
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59
26 Fe 33

1 Decay Scheme

Le fer 59 se désintegre par émission béta moins principalement vers des niveaux excités de 1099 et 1291
keV de cobalt 59.
Fe-59 decays to the 1099 and 1291 keV excited levels of Co-59 mainly.
2 Nuclear Data
Tip(Fe ) @ 44495 (8) d
Q (Fe) : 15652 (6) keV

2.1 (3~ Transitions

Energy  Probability Nature lg ft
keV x 100
Bo.a 83,6 (6) 0,082 (4) Allowed 6,9
Bo s 130,9 (6) 1,25 (2) Allowed 6,5
Bo.o 273,6 (6) 45,21 (25) Allowed 5,9
Boa 465,9 (6) 53,33 (23) Allowed 6,7
Boo 15652 (6) 0,25 (15)  2nd Forbidden 11

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Price Multipolarity aK ag, o ar
keV x 100
vs2(Co) 142,652 (2) 0,988 (15) M1+0,0064%E2  0,01433 (43)  0,001428 (43)  0,000199 (6) 0,0160 (1)
~2,1(Co) 192,349 (5) 2,944 (29) M1+4,22%E2 0,00807 (24) 0,000804 (24) 0,0001119 (34) 0,00899 (15)
~3,1(Co) 335,00 (1) 0,265 (7) M1+1,42%E2 0,00179 (5) 0,000175 (5) 0,0000244 (7) 0,00199 (6)
v41(Co) 382,32 (20) 0,0215 (16) M1+E2
~1,0(Co)  1099,262 (5) 56,60 (21) E2 0,0001572 (47)  0,00001516 (45) 0,00000211 (6) 0,000175 (5)
~v2,0(Co)  1291,611 (6) 43,22 (25) E2 0,00011 (3) 0,0000106 (30) 0,0000015 (5) 0,000122 (4)
v40(Co)  1481,58 (20)  0,0603 (37) M1+E2
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3 Atomic Data

3.1 Co
wrg - 0,388  (4)
or : 0,002 (5)

)
nkr 1,418  (4)

3.1.1 X Radiations

KA 7,6495 }

Energy Relative
keV probability
XK
Kay 6,9154 51,16
Koy 6,9304 100

Kj. } 21,11

4 Electron Emissions

Energy Electrons
keV per 100 disint.

Bo.a max: 83,6 (6) 0,082 (4)
Boa avg: 22,0 (6)
Bos max:  130,9 (6) 1,25 (2)
Bos avg: 35,8 (8)
Bo.o max: 273,6 (6) 45,21 (25)
Bo.a avg: 81 (1)
Boa max: 465,9 (6) 53,33 (23)
Boa avg:  149.,5 (10)
B max:  1565,2 (6) 0,25 (15)
Boo avg: 522 (2)
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5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
keV per 100 disint.

XKas (Co)  6,9154 0,00596 (13)  } Ko
XKay (Co)  6,9304 0,01170 (28)  }

XK@, (Co)  7.6495 } 0,00243 (7) K B,

5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

v3,2(Co) 142,651 (2) 0,972 (15)
¥2,1(Co) 192,349 (5) 2,918 (29)
73,1(Co) 334,8 (2) 0,264 (7)
Y4,1(Co) 382,0 (4) 0,0215 (16)
71,0(Co) 1099,245 (3) 56,59 (21)
72,0(Co) 1291,590 (6) 43,21 (25)
74,0(Co) 1481,7 (2) 0,0603 (37)

6 Main Production Modes

Fe — 58(n,y)Fe — 59 o : 1,15 (2) barns
Possible impurities : Fe — 55, Cr — 51

Co — 59(n,p)Fe — 59
Possible impurities : Fe — 55, Co — 60

7 References

- F. R. METZGER. Phys. Rev. 88 (1952) 1360
(T ICC, Half-life)
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(Half-life)

- J. M. FERGUSON. Nucl. Phys. 12 (1959) 579
(Gamma-ray emission probabilities)

- A. PIERROUX, G. GUEBEN, J. GOVAERTS. Bull. Soc. Royale Sci. Liege 28, 7-8 (1959) 180
(Half-life)
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(Half-life)
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(Half-life)
- B. N. SUBBA RAO. Proceeding of the Indian Acad. of Sciences 3A (1960) 130
(Half-life)
- D. E. WORTMAN, L. M. LANGER. Phys. Rev. 131,1 (1963) 325
(Half-life)
- W. COLLIN et al. Z. Physik 180 (1964) 143
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- Y. K. AcarwaL, C. V. K. BaBa, S. K. BHATTACHERJEE. Nucl. Phys. A99 (1967) 457
(1291 keV level half-life)
- R. BERAUD et al. Comp. Rend. Acad. Sci. (Paris) 265-B (1967) 1354
(Gamma-ray emission probabilities)
- N. P. S. SipHu, U. C. GUPTA. Nucl. Phys. A91 (1967) 557
(1291 keV level half-life)
- J. LEGRAND, J. MOREL, C. CLEMENT. Nucl. Phys. A142 (1970) 63
(Gamma-ray emission probabilities)
- I. ARENS, H. J. KORNER. Z. Phys. 242 (1971) 138
(Mixing Ratio, Half-life)
- M. I. GRrEEN, P. F. KENEALY, G. B. BEARD. Nucl. Instrum. Methods 99 (1972) 445
(1291 keV level half-life)
- R. K. GARG et al. Z. Physik 257 (1972) 124
(1291 keV level half-life)
- J. F. EMERY, S. A. REYNOLDS, E. I. WYATT. Nucl. Sci. Eng. 48 (1972) 319
(Half-life)
- S. C. PANCHOLL, J. J. PINAJIAN, N. R. JOHNSON, A. KUMAR, S. K. SONI, M. M. BAJAJ, S. L.
GUPTA, N. L. SAHA. Phys. Rev. C8 (1973) 2277
(Gamma-ray emission probabilities, Spin and Parity, Mixing Ratio)
- C. J. VISSER et al. Agrochemophysica 5 (1973) 15
(Half-life)
- L. ErRIKSSON, L. GIDEFELDT. Physica Scripta 7 (1973) 169
(Mixing ratio)
- A. MUKERJI, D. PaLazzo, J. D. ULLMAN. Phys. Rev. C10,2 (1974) 949
(Gamma-ray emission probabilities)
- M. M. BAJAJ, A. KUMAR, S. K. SONI, S. C. PanchHoLl, S. L. GUPTA, N. K. SAHA. Proceeding of the
nuclear physics and solid state physics symposium 14B,2 (1974) 375
(Mixing ratio)
- S. RAMAN et al. Phys. Rev. C9,6 (1974) 2463
(Beta emission probabilities and energies)
- J. ALsTAD, I. R. HALDORSEN, A. C. PAPPAS, M. SKARESTAD. J. Inorg. Nucl. Chem. 37 (1975) 873
(Half-life)
- K. S. KRANE, S. S. ROSEMBLUM, W. A. STEYERT. Phys. Rev. C 14,2 (1976) 653
(1291 keV Mixing ratio)
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(142 keV Mixing ratio)
- H. HOUTERMANS, O. MILOSEVIC, F. REICHEL. Int. J. Appl. Radiat. Isotop. 31 (1980) 153
(Half-life)
- K. F. WALZ, H. M. WEISS, K. DEBERTIN. Int. J. Appl. Radiat. Isotop. 34 (1983) 1191
(Half-life)
- H. MIYAHARA et al. Appl. Rad. Isotopes 40,4 (1989) 343
(Gamma-ray emission probabilities)
- G. Aupi, A. H. WAPSTRA. Nucl. Phys. A595 (1995) 409
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- R. H. MARTIN, K. I. W. BURNS, J. G. V. TAYLOR. Nucl. Instrum. Methods A390 (1997) 267
(Half-life)
- R. G. HELMER, C. VAN DER LEUN. Nucl. Instrum. Methods A450 (2000) 35
(Gamma ray energies)
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64
» Ol 4

1 Decay Scheme

Cu-64 disintegrates by beta minus emission to the Zn-64 ground state (39%) and by electron capture to
the excited level and the ground state of Ni-64.

Le Cu-6/ se désintégre par émission béta moins (39%) vers le niveau fondamental de Zn-64 et par capture
électronique vers le niveau excité et le fondamental de Ni-64.
2 Nuclear Data

Tip(**Cu) : 12,701 (2) h
Q= (%*Cu) : 5787 (9) keV
QT (**Cu) : 16751 (2) keV

2.1 [~ Transitions

Energy  Probability Nature lg ft
keV x 100

Boo 5787 (9) 39,0 (3) allowed 5,29

2.2 (T Transitions

Energy  Probability Nature lg ft
keV x 100

Bio 6531 (2) 17,86 (14)  Allowed 4,97
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2.3 Electron Capture Transitions

Energy Probability Nature lg ft Py Py
keV x 100
€01 329,33 (26) 0,475 (10)  Allowed 5,51 0,884 (3) 0,099 (2) 0,0162 (5)
€0 16751 (2) 42,6 (5) Allowed 4,97 0,888 (3) 0,095 (2) 0,0155 (5)

2.4 Gamma Transitions and Internal Conversion Coefficients

Energy Prtce Multipolarity aK ar, ar Qo
keV x 100 (1074 (1074 (1074  (107%)
v10(Ni) 134579 (16) 0,475 (10) E2 1,12 (3) 0,108 (3) 1,26 (4) 34
3 Atomic Data
3.1 Ni
wrg 0421 (4)
wr, :0,0084 (4)
nNKr, : 1,388 (4)
3.1.1 X Radiations
Energy Relative
keV probability
XK
Kas 7,46093 51,24
Kay 7,47819 100
Kpj3 8,2647 }
Kp5 8,3287 } 13,78
XL
Le 0,74
L~y -0,94
106
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3.1.2 Auger Electrons

Energy Relative
keV probability
Auger K
KLL 6,262 - 6,567 100
KLX 7,196 — 7,475 27,6
KXY 8,109 — 8,326 1,9
Auger L 0,6 -0,9

4 Electron Emissions

Energy Electrons
keV per 100 disint.

eAL (Ni) 06 - 09 52,7 (6)
eAK (Ni) 22,1 (3)

KLL 6,262 -6567  }

KLX 7,196 - 7,475 }

KXY 8,109 -832  }
ec10 K (Ni) 1337,46 (16) 0,0000532 (18)
Bao max:  653,1 (2) 17,86 (14)
B0 avg: 278,21  (9)
Boo max:  578,7 9) 39,0 (3)
Boo avg: 190,4 (4)

9 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Ni) 0,74 — 0,94 0,448 (9)
XKas  (Ni) 7,46093 4,79 (8) } Ko
XKa;  (Ni) 7,47819 9,36 (15) }
XKpGs  (Ni) 8,2647 }
XKp;  (Ni) }oo1,95 (4) K 3
XK@, (Ni) 8,3287 }
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5.2 Gamma Emissions

Energy Photons
keV per 100 disint.
vt 511 35,36 (28)
¥1,0(Ni) 1345,77 (16) 0,475 (10)

6 Main Production Modes

Cu — 63(n,y)Cu — 64 o : 4,50 (2) barns
Possible impurities : Cu — 67

Cu — 65(n,2n)Cu — 64

{ Possible impurities : Ni — 65

Zn — 64(n,p)Cu — 64
Possible impurities : Cu — 67, Zn — 63, Ni — 65

Zn — 64(d,2p)Cu — 64
Possible impurities : Cu — 67
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66
31 Ga’ 35

1 Decay Scheme

Ga-66 disintegrates 56 (4)% by beta plus and 44 (4)% by electron capture to Zn-66. Ga-66 emits gamma-
rays up to 4800 keV and their emission probabilities are useful for the efficiency calibration of Ge detectors.
Le gallium 66 se désintégre vers le zinc 66, par émission béta plus (56 (4)%) et capture électronique (44
(4)%). Les émissions gamma du gallium 66 (jusqu’ a 4800 keV) sont utiles pour l’étalonnage de détecteurs
ay germanium.

2 Nuclear Data

Ti5(%°Ga) : 949 (7) h
QT (%°Ga) : 5175 (3) keV

2.1 Electron Capture Transitions

Energy  Probability Nature lg ft Px Pr, Py
keV x 100
€32 169 (3) 0,00122 (15) 7,47 0,8742 (16) 0,1067 (13) 0,0178 (5)
€31 217 (3)  0,0020 (5) 7,48 0,8768 (16) 0,1046 (13) 0,0174 (5)
€030 309 (3) 0,047 (6) 6,42 0,8794 (15) 0,1024 (13) 0,0170 (5)
€2 325 (3) 0,033 (4) 6,62 0,8797 (15) 0,1021 (13) 0,0170 (5)
€28 369 (3) 2,27 (19) Allowed 4,9 0,8804 (15) 0,1016 (13) 0,0169 (4)
€27 499 (3)  0,0015 (5) 8,35 10,8817 (15) 10,1005 (12) 0,0166 (4)
€2 937 (3) 0,0042 (10) 7,96 0,8820 (15) 0,1003 (12) 0,0166 (4)
€25 714 (3) 1,96 (17) Allowed 5,54 0,8828 (15) 10,0996 (12) 0,0165 (4)
€024 880 (3) 6,2 (5) Allowed 5,23 0,8833 (15) 10,0992 (12) 0,0164 (4)
€023 1089 (3) 1,67 (14) 599 0,8837 (15) 0,0988 (12) 0,0163 (4)
€022 1293 (3)  0,0014 (9) 9,2 0,8840 (15) 10,0986 (12) 0,0163 (4)
€021 1350 (3)  0,0030 (6) 8,92 0,8840 (15) 0,0986 (12) 0,0163 (4)
€020 1384 (3) 26,0 (21) Allowed 5 0,8841 (15) 0,0985 (12) 0,0163 (4)
€01s 1437 (3) 0,015 (6) 8,27 0,8841 (15) 10,0985 (12) 0,0163 (4)
€013 1743 (3) 0,39 (4)  1st forbidden 7,03 0,8843 (15) 0,0983 (12) 0,0162 (4)
€012 1748 (3)  0,0047 (11) 1st forbidden 8,95 0,8843 (15) 0,0983 (12) 0,0162 (4)
€11 1794 (3) 1,31 (11) 1st forbidden 6,53 0,8843 (15) 0,0983 (12) 0,0162 (4)
€09 1946 (3) 3,7 (3) Allowed 6,14 0,8844 (15) 0,0982 (12) 0,0162 (4)
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Energy  Probability Nature lg ft Px Pr, Py
keV x 100
€5 2348 (3)  0,0017 (3) 9,66  0,8846 (15) 0,0981 (12) 0,0162 (4)
€3 2803 (3) 0,038 (3) Allowed 8,46 0,8847 (15) 0,0980 (12) 0,0162 (4)
€00 5175 (3) 0,47 (4) Allowed 7,88 0,8850 (15) 10,0978 (12) 0,0161 (4)
2.2 (" Transitions
Energy  Probability Nature lg ft
keV x 100
By 362 (3) 0,94 (8) Allowed 5
Biis 415 (3) 0,0009 (3) 8,3
Biiz 721 (3) 0,16 (2)  1st forbidden 7,03
Ba1a 726 (3) 0,0020 (5)  1st forbidden 8,9
Ba 772 (3) 0,70 (6)  1st forbidden 6,53
Boo 924 (3) 3,7 (3) Allowed 6,14
Bis 1326 (3) 0,0053 (8)  1st forbidden 9,7
03 1781 (3) 0,30 (3) Allowed 8,46
Boo 4153 (3) 50 (4) Allowed 7,88

2.3 Gamma Transitions and Internal Conversion Coefficients

Energy Pyice Multipolarity
keV x 100

Y(-1,1)(Zn)

~20,14(Zn) 283,87 (3) 0,0036 (8)

~9,6(Zn) 290,812 (6) 0,049 (4)

v23,18(Zn) 347,775 (25) 0,0018 (6)

725,23 (Zn) 375,388 (9) 0,0021 (6)

720,11 (Zn) 410,179 (7) 0,065 (6)

Y24,22(Zn) 412,915 (14) 0,0034 (6)

~11,6(Zn) 442,870 (7) 0,01554 (16)

~9,4(Zn) 448,728 (10) 0,107 (9) M1+E2
¥20,10(Zn) 459,681 (9) 0,088 (8)

~13,6(Zn) 494,334 (7) 0,0056 (9)

v3,2(Zn) 499,590 (6) 0,0048 (12) E2+M3
710,4(Zn) 551,284 (13) 0,0070 (8)

23,15(Zn) 554,291 (18) 0,0045 (6)

v24,18(Zn) 557,13 (5) 0,0061 (8) M1+E2
720,0(Zn) 562,237 (6) 0,0066 (8)

~20,8(Zn) 578,541 (11) 0,059 (6)

~11,4(Zn) 600,786 (11) 0,0135 (14)

v23,13(Zn) 653,576 (8) 0,0013 (5)

Y23,12(Zn) 658,578 (22) 0,0075 (10)
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Energy Pyice Multipolarity
keV x 100
25,20 (Zn) 670,249 (8) 0,0041 (7)
V14,5 (Zn) 680,56 (10) 0,0015 (4)
V20,7 (Zn) 686,083 (7) 0,252 (22)
v23,11(Zn) 705,040 (8) 0,0038 (5)
725,10 (Zn) 708,36 (5) 0,0087 (10)
V24,16 (Zn) 718,97 (5) 0,0099 (10)
~Yas5,18(Zn) 723,163 (26)  0,0034 (6)
~16,5(Zn) 749,68 (7) 0,0014 (4)
Y24,15(Zn) 763,646 (15) 0,0089 (10)
Y16,4(Zn) 796,212 (29)  0,0029 (7)
~18,6(Zn) 800,135 (24) 0,0010 (5)
v2,1(Zn) 833,5365 (45) 5,9 (5) MI1+E2
Y20,6(Zn) 853,049 (6) 0,076 (6) M1+E2
~9,3(Zn) 856,532 (7) 0,111 (11)
~23,0(Zn) 857,098 (7) 0,015 (5)
Yoa,13(Zn) 862,931 (8) 0,0152 (14)
Y24,12(Zn) 867,933 (22) 0,0043 (6)
~23,8(Zn) 873,402 (12) 0,0170 (18)
v25,16(Zn) 885,002 (27) 0,0019 (5)
~4,2(Zn) 907,393 (9) 0,0218 (23) MI1+E2
Y24,11(Zn) 914,395 (8) 0,027 (3)
¥25,15(Zn) 929,679 (19) 0,0046 (7)
vs,2(Zn) 953,93 (9)  0,00100 (13)
v25,14(Zn) 954,123 (28) 0,0045 (7)
Y24,10(Zn) 963,897 (10) 0,0144 (16)
~23,7(Zn) 980,944 (8) 0,048 (19)
~11,3(Zn) 1008,590 (8) 0,059 (9)
~20,4(Zn) 1010,965 (10) 0,027 (3)
728,20(Zn) 1015,076 (8) 0,012 (3)
~1,0(Zn) 1039,2268 (20) 37 (3) E2
~13,3(Zn) 1060,054 (8) 0,0155 (17)
~6,2(Zn) 1065,309 (5) 0,0023 (5)
~24,0(Zn) 1066,453 (7) 0,0024 (5)
~24,8(Zn) 1082,757 (12) 0,0133 (13)
Ya6.15(Zn) 1106,53 (24)  0,0012 (4)
¥25,10(Zn) 1129,930 (11) 0,0136 (13)
28,17 (Zn) 1135,48 (6) 0,0047 (6)
~23,6(Zn) 1147,910 (7) 0,078 (9) MI1+E2
~24,7(Zn) 1190,299 (8) 0,128 (13)
v30,17(Zn) 1195,33 (9) 0,0009 (3)
v7.2(Zn) 1232,275 (6) 0,50 (4)
~25,0(Zn) 1232,486 (8) 0,056 (19)
~25,8(Zn) 1248,790 (13) 0,0010 (3)
28,15 (Zn) 1274,506 (19) 0,0070 (8)
v28,14(Zn) 1298,950 (28) 0,0038 (5)
~23,4(Zn) 1305,826 (11) 0,0040 (5)
v3,1(Zn) 1333,125 (6) 1,17 (9) E2
Yo.2(Zn) 1356,121 (5) 0,36 (5)
~25,7(Zn) 1356,332 (9) 0,122 (21)
V24,6 (Zn) 1357,265 (7) 0,16 (5) MI1+E2
26,0 (Zn) 1409,36 (14)  0,0016 (7)
~20,3(Zn) 1418,769 (7) 0,61 (5)
28,11 (Zn) 1425,255 (9) 0,0060 (7)
va013(Zn)  1433,648 (20)  0,0018 (4)
~10,2(Zn) 1458,680 (8) 0,096 (23) M1+E2
v29,11(Zn) 1468,99 (3) 0,0014 (4)
~11,2(Zn) 1508,179 (6) 0,55 (4)
y24.4(Zn) 1515,181 (11)  0,0062 (7)
~25,6(Zn) 1523,298 (8) 0,0055 (7)
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Energy Pyice Multipolarity
keV x 100
730,10 (Zn) 1534,614 (22) 0,0057 (16)
~12,2(Zn) 1554,64 (2) 0,0183 (18)
~13,2(Zn) 1559,643 (6) 0,0219 (23)
Ya8,0(Zn) 1577,313 (8) 0,0040 (7)
~14,2(Zn) 1634,48 (3) 0,0035 (6)
716,2(Zn) 1703,61 (2) 0,0054 (19)
~23,3(Zn) 1713,630 (8) 0,0243 (23)
~4,1(Zn) 1740,930 (9) 0,029 (4) MI1+E2
vs,1(Zn) 1787,46 (5) 0,0089 (10) (E1)
Y17,2(Zn) 1797,96 (5) 0,0019 (5)
~v28,6(Zn) 1868,125 (8) 0,0027 (6)
Y2,0(Zn) 1872,740 (6) 0,0229 (24) [E2)
Y6.1(Zn) 1898,850 (5) 0,39 (3) (M1+E2)
~20,2(Zn) 1918,358 (5) 1,99 (16) M1+E2
~30,6(Zn) 1927,98 (2) 0,0022 (8)
Y22,2(Zn) 2009,659 (12)  0,0031 (7)
Y28.4(Zn) 2026,041 (12)  0,0026 (6)
~7,1(Zn) 2065,811 (6) 0,031 (3)
730,4(Zn) 2085,898 (23) 0,0021 (15)
V25,3 (Zn) 2089,018 (9) 0,011 (3)
~8,1(Zn) 2173,353 (10) 0,084 (8)
~9,1(Zn) 2189,657 (5) 5,3 (4) M1+E2
~23,2(Zn) 2213,219 (6) 0,131 (12) M1+E2
~26,3(Zn) 2265,89 (14) 0,0014 (5)
Y10,1(Zn) 2292213 (8)  0,0170 (18)
~11,1(Zn) 2341,715 (6) 0,0032 (7)
~13,1(Zn) 2393,179 (6) 0,23 (2) El
~24,2(Zn) 2422,574 (6) 1,88 (15) M1+E2
~v28,3(Zn) 2433,845 (9) 0,0074 (9)
~14,1(Zn) 2468,02 (3) 0,0084 (10)
Y15,1(Zn) 2492,46 (2) 0,0222 (23)
716,1(Zn) 2537,14 (2) 0,0051 (12)
~25,2(Zn) 2588,607 (7) 0,0263 (26) M1+E2
~17,1(Zn) 2631,49 (5) 0,0029 (11)
~18,1(Zn) 2698,98 (2) 0,0037 (7)
~19,1(Zn) 2713,78 (4) 0,0062 (19)
~20,1(Zn) 2751,894 (5) 22,7 (18) (M1+E2)
v4.0(Zn) 2780,156 (16) 0,123 (10) E2
~21,1(Zn) 2785,8 (3) 0,0030 (6)
~27,2(Zn) 2802,8 (5) 0,0015 (4)
y22.1(Zn) 2843,190 (12)  0,0017 (4)
~28,2(Zn) 2933,434 (7) 0,213 (17) M1+E2
¥29,2(Zn) 2977,17 (3) 0,023 (3)
~30,2(Zn) 2993,29 (2) 0,031 (4)
v23,1(Zn) 3046,755 (6) 0,057 (5) MI1+E2
~31,2(Zn) 3085,4 (4) 0,0020 (5)
~8,0(Zn) 3212,499 (19) 0,0019 (4)
Y9,0(Zn) 3228,884 (3) 1,51 (12) M1+E2
24,1 (Zn) 3256,110 (6) 0,094 (8) M1+E2
~10,0(Zn) 3331,440 (14) 0,0023 (30)
~11,0(Zn) 3380,940 (6) 1,46 (12)
Y251 (Zn) 3422,140 (7) 0,86 (7) MI1+E2
~13,0(Zn) 3432,406 (7) 0,288 (24)
Y(-1,4)(Zn) 3724,8 (10)  0,0024 (4)
~18,0(Zn 3738,21 (5) 0,0138 (13) EO
~28,1(Zn) 3766,970 (7) 0,149 (13) M1+E2
~20,0(Zn) 3791,121 (8) 1,09 (9) M1+E2
Y(=1,3)(Zn) 3806,3 (10) 0,0024 (4)
~29,1(Zn 3810,70 (3) 0,0092 (11)
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Energy Pyice Multipolarity
keV x 100
V(~1,2)(Zn) 3827,5 (8)  0,0069 (10)
Y23.0(Zn) 4085,982 (9) 1,27 (10) M1+E2
Yaao(Zn) 4295337 (10) 3,8 (3)
Yo5,0(Zn) 4461,370 (9) 0,84 (7)
~28,0(Zn) 4806,197 (9) 1,86 (15)
Y30,0(Zn) 4866,05 (4)  0,0028 (3)
v32,0(Zn) 5005,8 (3) 0,00124 (18)
3 Atomic Data
3.1 Zn
wrg @ 0486  (4)
wr, :0,0108 (4)
nkr - 1,326 (4)
3.1.1 X Radiations
Energy Relative
keV probability
XK
Kas 8,61587 51,42
Koy 8,63896 100
Ko 9,5721 }
Kj3s 9,6499 } 21,35
XL
Le 0,884
Lg - 1,035
3.1.2 Auger Electrons
Energy Relative
keV probability
Auger K
KLL 7,21 -7,55 100
KLX 8,31 - 8,63 28,3
KXY 9,39 - 9,65 2,01
Auger L 0,732 — 0,997 361,7
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
CAL (Zn) 0,732 - 0,997 57,2 (16)
CAK (Zn) 20,6 (10)
KLL 721 - 7,55 }
KLX 831 - 863 }
KXY 9,39 - 9,65 }
({0 max: 4153 (3) 50 (4)
o0 avg:  1904,1  (15)
353 max: 1781  (3) 0,30 (3)
03 avg:  781,6  (14)
o5 max: 1326  (3) 0,0053 (8)
B35 avg: 5753  (14)
o max: 924 (3) 3,7 (3)
oo avg:  397,1  (14)
B max: 772 (3) 0,70 (6)
Bo11 avg:  331,1  (13)
B2 max: 726 (3) 0,0020 (5)
B 12 avg: 3111 (13)
Bi1s max: 721 (3) 0,16 (2)
B 13 avg:  308,9 (13)
Bo1s max: 415  (3) 0,0009 (3)
Bi1s avg:  179,2  (13)
Bi20 max: 362 (3) 0,94 (8)
Bi20 avg:  157,0  (13)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Zn) 0,884 — 1,035 0,597 (19)
XKoo  (Zn) 8,61587 5,8 (3) } Ka
XKa;  (Zn) 8,63896 11,3 (6) }
XK@, (Zn) 9,5721 2,42 (12) K 5
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5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

Yein@n  1719(2)  0,0104 (9)
veora(Zm) 28387 (3)  0,0036 (8)
7Y9,6(Zn) 290,8105 (11) 0,049 (4)
yesas(zm) 34777 (5)  0,0018 (6)
oses(Zn) 375,398 (17)  0,0021 (6)
720,11 (Zn) 410,178 (12) 0,065 (6)
Y24,22(Zn) 412,916 (16) 0,0034 (6)
yiie(zm) 442,873 (14) 0,01554 (16)
~o.4(Zn) 4873 (2) 0,107 (9)
yeor0(Zn) 459,683 (14) 0,088 (8)
Tise(Zn) 494,336 (13)  0,0056 (9)
~3.2(Zn) 499,500 (6)  0,0048 (12)
yioa(zn) 551,284 (22)  0,0070 (8)
7Y23,15(Zn) 554,28 (3) 0,0045 (6)
yeirs(Zm) 557,13 (5)  0,0061 (8)
yo0o(Zn) 562,241 (10)  0,0066 (8)
yeos(Zn) 578,540 (19) 0,059 (6)
Tiia(Zn) 600,788 (21)  0,0135 (14)
ye313(Zm) 653,568 (14)  0,0013 (5)
yosia(Zn) 658,57 (3)  0,0075 (10)
7Y25,20(Zn) 670,251 (14) 0,0041 (7)
Y14.5(Zn) 680,56 (10)  0,0015 (4)
voor(Zn) 686,080 (6) 0,252 (22)
yesii(zm) 705,031 (15)  0,0038 (5)
osio(Zn) 708,36 (5)  0,0087 (10)
yerrs(zm) 71897 (5)  0,0099 (10)
725,18 (Zn) 723,17 (5) 0,0034 (6)
16.5(Zn) 749,68 (10)  0,0014 (4)
yoars(Zn) 763,64 (3)  0,0089 (10)
Y16.4(Zn) 796,21 (5)  0,0029 (7)
18.6(Zn) 800,13 (5)  0,0010 (5)
yor(Zn) 8335324 (21) 5,9 (5)
vo0(Zn) 853,038 (8) 0,076 (6)
79,3(Zn) 856,527 (10) 0,111 (11)
yeso(Zn) 857,093 (9) 0,015 (5)
7Y24,13(Zn) 862,926 (13) 0,0152 (14)
yorr2(zm) 867,93 (3)  0,0043 (6)
yoss(Zn) 873,392 (21)  0,0170 (18)
yosi6(zm) 885,00 (5)  0,0019 (5)
~a.2(Zn) 907,390 (19)  0,0218 (23)
Y24,11(Zn) 914,388 (14) 0,027 (3)
725,15 (Zn) 929,68 (3) 0,0046 (7)
~5.2(Zn) 953,93 (9)  0,00100 (13)
¥25,14(Zn) 954,12 (7) 0,0045 (7)
7Y24,10(Zn) 963,892 (15) 0,0144 (16)
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yos7(Zn) 980,034 (13) 0,048 (19)
TiisZn) 1008588 (12) 0,059 (9)
yeoa(zn) 1010957 (19) 0,027 (3)
7Y28,20(Zn) 1015,081 (18) 0,012 (3)
yio(zn)  1039,220 (3) 37 (3)
mss(Zn) 1060051 (11)  0,0155 (17)
vea(zn) 1065305 (9)  0,0023 (5)
oro(Zn)  1066,450 (12)  0,0024 (5)
yers(zm) 108275 (2)  0,0133 (13)
7Y26,15(Zn) 1106,53 (24) 0,0012 (4)
7¥25,10(Zn) 1129,923 (18) 0,0136 (13)
Y28,17(Zn) 1135,47 (9) 0,0047 (6)
ose(Zn)  1147.896 (10) 0,078 (9)
Y24,7(Zn) 1190,287 (7) 0,128 (13)
730,17(Zn) 1195,32 (9) 0,0009 (3)
yra(Zn)  1232,264 (8) 0,50 (4)
oso(Zn) 1232480 (15) 0,056 (19)
yess(zm)  1248,779 (22)  0,0010 (3)
7Y28,15(Zn) 1274,50 (3) 0,0070 (8)
yesia(zm) 129895 (7)  0,0038 (5)
yosa(Zn)  1305,807 (21)  0,0040 (5)
yaa(zn)  1333,112 (5) 1,17 (9)
yoa(Zn)  1356,104 (9) 0,36 (5)
7Y25,7(Zn) 1356,320 (15) 0,122 (21)
yoie(Zn)  1357,250 (12) 0,16 (5)
voso(Zn)  1409,35 (24)  0,0016 (7)
20,3 (Zn) 1418,754 ( ) 0,61 (5)
728’11(211) 1425,25 ( ) 0,0060 (7)
7Y30,13(Zn) 1433,63 (4) 0,0018 (4)
Tioa(Zn)  1458,662 (12) 0,096 (23)
729,11 (Zn) 1468,97 (5) 0,0014 (4)
Yia(Zn)  1508,158 (7) 0,55 (4)
yora(zn) 1515162 (20)  0,0062 (7)
yose(Zn) 1523279 (15)  0,0055 (7)
730,10(Zn) 1534,60 (4) 0,0057 (16)
Ti2a(Zn) 155462 (3)  0,0183 (18)
mse(Zn)  1559,627 (10)  0,0219 (23)
oso(zn) 1577308 (20)  0,0040 (7)
yiaa(Zn) 163446 (7)  0,0035 (6)
yi2(zn) 170359 (5) 0,054 (19)
7Y23,3(Zn) 1713,602 (12) 0,0243 (23)
yar(zm)  1740,904 (16) 0,029 (4)
~5.1(Zn) 1787,44 (9)  0,0089 (10)
yira(zn)  1797,94 (9)  0,0019 (5)
oso(Zn)  1868,105 (20)  0,0027 (6)
7¥2,0(Zn) 1872,740 (6) 0,0229 (24)
Yei(Zn)  1898,823 (8) 0,39 (3)
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720,2(Zn) 1918,329 (5) 1,99 (16)
30,6 (Zn) 1927,96 (4) 0,0022 (8)
Y22,2(Zn) 2009,628 (16)  0,0031 (7)
Y28,4(Zn) 2026,016 (25) 0,0026 (6)
v¥7,1(Zn) 2065,778 (7) 0,031 (3)
Y30,4(Zn) 2085,86 (4) 0,0021 (15)
Y25,3(Zn) 2088,985 (13) 0,011 (3)
78,1 (Zn) 2173,319 (15) 0,084 (8)
Y9,1(Zn) 2189,616 (6) 5,3 (4)
Yo3,2(Zn)  2213,181 (9) 0,131 (12)
7Y26,3(Zn) 2265,84 (24) 0,0014 (5)
vio1(zn)  2292,171 (13)  0,0170 (18)
Y11,1(Zn) 2341,673 (11)  0,0032 (7)
v13,1(Zn) 2393,129 (7) 0,23 (2)
Yos2(Zn) 2422525 (7) 1,88 (15)
Y28,3(Zn) 2433,807 (18)  0,0074 (9)
Y14,1(Zn) 2467,97 (7)  0,0084 (10)
Y15,1(Zn) 249242 (3) 0,0222 (23)
v16,1(Zn) 2537,09 (5) 0,0051 (12)
Y25,2(Zn) 2588,553 (13)  0,0263 (26)
Y17,1(Zn) 2631,44 (9) 0,0029 (11)
718,1(Zn) 2698,92 (5) 0,0037 (7)
719,1(Zn) 2713,73 (5) 0,0062 (19)
20,1 (Zn) 2751,835 (5) 22,7 (18)
Y4,0(Zn) 2780,095 (16) 0,123 (10)
Y21,1(Zn) 2785,7 (3) 0,0030 (6)
V27,2(Zn) 2802,8 (5) 0,0015 (4)
¥22,1(Zn) 2843,130 (16) 0,0017 (4)
Y28,2(Zn) 2933,358 (9) 0,213 (17)
7Y29,2(Zn) 2977,08 (4) 0,023 (3)
¥30,2(Zn) 2993,21 (3) 0,031 (4)
Y23,1(Zn)  3046,684 (9) 0,057 (5)
V31,2(Zn) 3085,4 (4) 0,0020 (5)
78,0(Zn) 3212,499 (19)  0,0019 (4)
Yo0(Zn) 3228800 (6) 1,51 (12)
Yoa,1(Zn)  3256,021 (9) 0,094 (8)
710,0(Zn) 3331,351 (14)  0,0023 (30)
Y11,0(Zn) 3380,850 (6) 1,46 (12)
V25,1(Zn) 3422,040 (8) 0,86 (7)
Y13,0(Zn)  3432,309 (7) 0,288 (24)
Yoray(Zn) 37248 (10)  0,0024 (4)
v18,0(Zn) 3738,10 (5) 0,0138 (13)
Y28,1(Zn) 3766,850 (9) 0,149 (13)
720,0(Zn) 3791,004 (8) 1,09 (9)
Y(~1,3)(Zn) 3806,3 (10)  0,0024 (4)
729,1(Zn) 3810,59 (5) 0,0092 (11)
Y(~1,2)(Zn) 3827,5 (8) 0,0069 (10)
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Energy Photons
keV per 100 disint.

723,0(Zn) 4085,853 (9) 1,27 (10)
Y24,0(Zn) 4295,187 (10) 3,8 (3)
v¥25,0(Zn) 4461,202 (9) 0,84 (7)
Y28,0(Zn) 4806,007 (9) 1,86 (15)
730,0(Zn) 4865,87 (4) 0,0028 (3)
v32,0(Zn) 5005,6 (3)  0,00124 (18)

6 Main Production Modes

Zn — 66(p,n)Ga — 66

Possible impurities : Ga — 68 (68min) and Ga — 67 (3,3d)

Cu — 63(a,n)Ga — 66
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y Emission probabilities
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y Emission probabilities
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y Emission probabilities
per 100 disintegrations
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y Emission probabilities
per 100 disintegrations
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y Emission probabilities
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y Emission probabilities
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67
31 Ga’ 36

1 Decay Scheme

Ga-67 disintegrates by 100 % electron capture to the excited levels of 887.7 keV, 393.5 keV, 184.6 keV,
93.3 keV and ground state of the stable Zn-67.
Le gallium 67 se désintégre a 100 % par capture électronique vers les niveauz excités (887,7; 393,5; 184,6;
et 93,3 keV) et le niveau fondamental de zinc 67.

2 Nuclear Data

Ti2(%"Ga) : 32613 (5) d
QT(%"Ga) : 1000,5 (13) keV

2.1 Electron Capture Transitions

Energy Probability Nature lg ft Pk Py, Py
keV x 100
c4  112,8 (13) 0,279 (6) Allowed 5,647 0,8680 (17) 0,1119 (14) 0,0188 (5)
€3 6070 (13) 238 (6) Allowed 5,234 0,8824 (15) 0,0999 (12) 0,0165 (4)
co2 8159 (13) 222 (7) Allowed 5525 0,8832 (15) 0,0993 (12) 0,0164 (4)
co1  907,6 (13) 50,1 (18) Allowed 5264 0,8834 (15) 0,0991 (12) 0,0164 (4)
€00 1000,5 (13) 3,6 (20)  Allowed, 1st forbidden 6,49  0,8836 (15) 0,0989 (12) 0,0164 (4)
2.2 Gamma Transitions and Internal Conversion Coefficients
Energy Pryice Multipolarity aK ar, am ar
keV x 100 (10™%) (10™%) (10™%) (10™%)
~2,1(Zn) 91,265 (5) 3,32 (12)  MI1+0,4(4)%E2 735 (15) 78,1 (16) 11,7 (3) 827 (17)
71,0(Zn) 93,310 (5) 70,3 (17) E2 7510 (15) 939 (19) 138 (3) 8590 (17)
Y2.0(Zn) 184,576 (10) 21,3 (7)  MI1+11(2)%E2 158 (6) 16,7 (7) 2,5 (1) 178 (7)
~3.2(Zn) 208,95 (1) 2,39 (8) M1+40,1%E2 81,1 (17) 8,4 (2) 1,25 (3) 90,9 (18)
v3,1(Zn) 300,217 (10) 16,9 (6)  MI143,1(2)%E2 35,6 (15) 3,64 (16) 0,54 (3) 39,8 (18)
~3.0(Zn) 393,527 (10) 4,67 (16) MI140,18(6)%E2 17,4 (4) 1,77 (4) 0,264 (6) 19,5 (4)
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67
31

Energy Prytce Multipolarity ax ar, am ar
keV x 100 (1071 (1074 (1074 (1074
~v4.5(Zn) 494,166 (15) 0,0686 (27) MI1+1,9(6)%E2 104 (3) 1,05 (3) 0,157 (5) 11,7 (4)
Ya,2(Zn) 703,110 (15) 0,011 (6) (M1+E2)
v1,1(Zn) 794,386 (15)  0,0520 (24)  E240,16%M3 4,76 (10) 0,481 (10) 0,072 (2) 5,31 (11)
v4,0(Zn) 887,694 (15) 0,147 (5)  MI1+48(4)%E2 32(3) 0,32(3) 0047 (5) 3,6 (4)
3 Atomic Data
3.1 Zn
wrg 0,486  (4)
@r, :0,0108 (4)
nNKrL 1,326 (4)
3.1.1 X Radiations
Energy Relative
keV probability
Xk
Kas 8,61587 51,42
Kay 8,63896 100
Kps 9,5728 }
K3 9,6499 } 21,46
Kp3s 9,65806 }
3.1.2 Auger Electrons
Energy Relative
keV probability
Auger K
KLL 7,21 -7,55 100
KLX 8,31 - 8,63 28,3
KXY 9,39 - 9,65 2,01
Auger L 0,732 — 0,997 361,7
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
eAL (Zn) 0,732 - 0,997 167,1 (22)
eAK (Zn) 60,2 (10)
KLL 721 - 7,55 }
KLX 831 - 863 }
KXY 9,39 - 9,65 }
eca.1 K (Zn) 81,606 (5) 0,230 (9)
ecioxk  (Zn) 83651  (5) 28,4 (7)
ecio L (Zn) 92,116 - 93,290 3,55 (9)
eciom  (Zn) 93,174 - 93,302 0,522 (13)
ecoox  (Zn) 174,917  (10) 0,332 (17)
ecsik  (Zn) 290,558  (10) 0,060 (3)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Zn) 0,884 — 1,107 1,82 (12)
XKag (Zn) 8,61587 17,0 (6) } Ka
XKa;  (Zn) 8,63896 33,0 (11) }
XKfBs (Zn) 9,5728 }
XKpi  (Zn) } 7,09 (20) KB
XK@ (Zn) 9,6499 }
XK@y (Zn) 9,65806 }
XK@y (Zn) } 0,01 K s

5.2 Gamma Emissions

Energy
keV

Photons
per 100 disint.

’)/2’1(Zn) 91,265 (5)
v1,0(Zn) 93,310 (5)
0

Yoo(zn) 184,576 (10) 20,9 (7

3,07 (11)
37.8 (9)
)
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Energy Photons
keV per 100 disint.

v3,2(Zn) 208,95 (1) 2,37 (8)
v3,1(Zn) 300,217 (11) 16,8 (6)
v3,0(Zn) 393,527 (10) 4,66 (16)
V4,3(Zn) 494,166 (15) 0,0685 (27)
V4,2(Zn) 703,106 (15) 0,0111 (6)
V4,1(Zn) 794,381 (15) 0,0520 (24)
V4,0(Zn) 887,688 (15) 0,147 (5)

6 Main Production Modes

Zn — 67(p,n)Ga — 67
Possible 1mpur1t1es Ga — 66
Zn — 67(d,n)Ga — 67
0551b1e impurities : Ga — 66
Zn — 67(p,n)Ga — 67
Possible 1mpur1tles Ga — 66
Zn — 66(d,n)Ga — 67
Poss1ble impurities : Ga — 66
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85
36 Kr 49

1 Decay Scheme

The Kr-85 disintegrates by beta minus emission mainly to the Rb-85 ground state level.
Le krypton 85 se désintégre par émission béta moins principalement vers le niveau fondamental de rubidium

85.

2 Nuclear Data

Tip(*Kr) : 10,752 (23) a
Q- (®Kr) : 687,1 (19) keV

2.1 (3~ Transitions

Energy  Probability Nature lg ft

keV x 100
Boo 173,1(19) 0,438 (10) Allowed 9,5
Boo 687,1 (19) 99,562 (10) 1st Forbidden Unique 8,4

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Prytce Multipolarity oK or ar
keV x 100
~1.0(Rb) 151,18 (3)  0,0000023 (14) M1 + 0,52(4)% E2  0,0430 (13) 0,00485 (14)  0,0488 (14)
~2,1(Rb) 362,81 (3)  0,00000225 (45) (E3) 0,0292 (9)  0,00400 (12) 0,034 (1)
~2,0(Rb) 513,998 (5) 0,438 (10) M2 0,00635 (19) 0,00072 (2)  0,00721 (22)
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3 Atomic Data

3.1 Rb
wrg @ 0674 (4)
or : 00237 (6)

6
nkgr 1,125 (4)

3.1.1 X Radiations

Energy Relative
keV probability
XK
Kay 13,3359 51,95
Koy 13,3955 100
K33 14,9519 }
K1 14,9614 }
Kp5 15,085 } 24,34
KB 15,1856 }
Kp4 15,205 } 2,82
3.1.2 Auger Electrons
Energy Relative
keV probability
Auger K
KLL 10,987 — 11,503 100
KLX 12,782 - 13,381 35,8
KXY 14,556 — 15,172 3,2
Auger L 1,1 -2,0
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4 Electron Emissions

Energy Electrons
keV per 100 disint.

eAL (Rb) 1,1 2,0 0,00336 (6)
eAK (Rb) 0,000901 (24)

KLL 10,987 - 11,503 }

KLX 12,782-13381  }

KXY 14,556 - 15,172}
Bo.o max: 173,1  (19) 0,438 (10)
Bo2 avg: 47,5 (6)
Boo max: 687,1  (19) 99,562 (10)
Boo avg: 2514 (8)

5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.

XKas (Rb) 13,3359 0,000540 (14) } Ko
XKa; (Rb) 13,3955 0,001040 (25) }
XK@; (Rb) 14,9519 }
XK 3, b) 14,9614 }  0,000253 (7) KA
XK S, b) 15,085 }
XK b) 15,1856 }
XK, b) 15,205 } 0,0000294 (13) K'f3;

5.2 Gamma Emissions

Energy Photons
keV per 100 disint.
71,0(Rb) 151,18 (3)  0,0000022 (13)
72,1 (Rb) 362,81 (4) 0,00000218 (44)
~Y2,0(Rb) 513,997 (5) 0,435 (10)
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6 Main Production Modes

Kr — 84(n,y)Kr — 85 o : 0,042 (4) barns
Kr — 84(n,y)Kr — 85m o : 0,090 (13) barns
Kr — 85m(LT.)Kr — 85
{ Possible impurities : Half — life(Kr — 85m) = 4,48h

Fission products
Possible impurities : None
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85
38 Sr 47

1 Decay Scheme

The Sr-85 disintegrates by electron capture to the Rb-85 excited levels, mainly to the 514 keV level.
Le strontium 85 se désintégre par capture électronique vers les niveaux excités de rubidium 85, principalement
vers celui de 514 keV.
2 Nuclear Data
T1/2(85Sr ) : 64,850 (7) d
QT(®Sr) : 1065 (3) keV

2.1 Electron Capture Transitions

Energy  Probability Nature lg ft Px Pr, Py
keV x 100
co4 196 (3) 0,0129 (4) 1st Forbidden 9,1 0,810 (16) 0,1146 (13) 0,0214 (4)
cs 551 (3) 992 (4) Allowed 62 08718 (15) 0,1059 (12) 0,0195 (4)
€2 784 (3) 0,0005 Unique 3rd Forbidden 11,8
€1 914 (3) 0,0005 3rd Forbidden 11,5
€0 1065 (3) 0,8 (4)  Unique 1st Forbidden 9,3 0,85 (3) 0,12 (3) 0,03 (1)

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Price Multipolarity oK ar aMm ar
keV x 100 (107%) (107%)
v21(Rb) 129,826 (10)  0,0005 (M1) 0,0635 (19) 7,17 (21) 1,208 (36)  0,0721 (22)
~1,0(Rb) 151,160 (6) 0,0012 (9) M1+E2 0,0430 (13) 4,85 (15) 0,817 (25)  0,0488 (15)
~4,3(RDb) 354,97 (5) 0,0005 (2) (E1) 0,00225 (7) 0,242 (7) 0,0405 (12) 0,00253 (8)
~3.1(Rb) 362,847 (6)  0,0014 (3) (E3) 0,292 (9) 3,97 (12) 0,67 (2)  0,0339 (10)
~3,0(RDb) 514,007 (3) 99,2 (4) M2 0,00635 (19) 0,722 (22)  0,1219 (37) 0,00721 (22)

PTB /E. Schonfeld, R. Dersch 147



BNM - LNHB/CEA - Table de Radionucléides

85
58 OT 47

Energy Price Multipolarity aK ar, o ar
keV x 100 (107%) (107%)
v4.1(RD) 717,81 (5)  0,00032 (3) (E2) 0,00109 (3) 0,120 (4)  0,0202 (6)  0,00124 (4)
v4,0(Rb) 868,98 (5)  0,0121 (4) M1+E2 0,00065 (2) 0,070 (2)  0,01176 (35) 0,00073 (3)
3 Atomic Data
3.1 Rb
wrg @ 0674 (4)
wr, :0,0237  (6)
NKIL 1,125 (4)
3.1.1 X Radiations
Energy Relative
keV probability
Xk
Kas 13,3359 51,95
Kay 13,3955 100
K33 14,9519 }
K1 14,9614 }
Kp5 15,085 } 24,34
KB 15,1856 }
Kpy 15,205 } 2,82
XL
Le 1,48
Ly -2,05
3.1.2 Auger Electrons
Energy Relative
keV probability
Auger K
KLL 10,987 — 11,503 100
KLX 12,782 — 13,381 35,8
KXY 14,556 — 15,172 3,2
Auger L 1,1 -2,0

PTB /E. Schénfeld, R. Dersch 148



BNM - LNHB/CEA - Table de Radionucléides

4 Electron Emissions

Energy Electrons
keV per 100 disint.
eAL (Rb) 1,1 - 20 96,5 (4)
eAK (Rb) 28,6 (4)
KLL 10,987 - 11,503 }
KLX 12,782 - 13381  }
KXY 14,556 - 15,172}
€Cc3,0 K (Rb) 498,811  (12) 0,630 (19)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Rb) 1,48 — 2,05 2,30 (5)
XKas (Rb) 13,3359 17,16 (17) } Ka
XKa; (Rb) 13,3955 33,04 (29) }
XKps  (Rb) 14,9519 }
XKB;  (Rb) 14,9614  } 8,04 (10) K' B
XK@ (Rb) 15,085 }
XKB; (Rb) 15,1856  }
XK3; (Rb) 15,205 0,93 (4) K 53,
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.
72,1(Rb) 129,826 (10)  0,0005
Yio(Rb) 151,160 (6)  0,0012 (9)
~4,3(Rb) 354,97 (5) 0,0005 (2)
v31(Rb) 362,847 (6)  0,0014 (3)
v30(Rb)  514,0048 (22) 98,5 (4)
~4,1(Rb) 717,81 (5)  0,00032 (3)
~4,0(Rb) 868,98 (5) 0,0121 (4)
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6 Main Production Modes

{
{
{

Sr — 84(n,y)Sr — 85 o :0,35 (7) barns
Possible impurities : Sr — 89, Rb — 84

Sr—84(n,y)Sr —8m ¢ :0,60 (6) barns
Possible impurities : Sr — 89, Rb — 84

Sr — 85m(L.T.)Sr — 85
Possible impurities : Sr — 85m, half — life : 68 min
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D.J.THOMAS. Z. Physik A289 (1978) 51

(Half-life)

R.G.HELMER, R.G.GREENWOOD, R.J.GEHRKE. Nucl. Instrum. Methods 155 (1978) 189
(Gamma-ray energies)

S.K.BASU et al. J. Phys. G: Nucl. Phys. 5 (1979) 585

(Half-life, level energies)

Y.YosHizawa, H.INOUE, M.HosHI,K.SHIZUMA,Y. IWATA,Y. IWATA. report Jaeri-M 8811 (1980)
(Half-life, Gamma-ray emission probabilities)

H.HOUTERMANS, O.MILESEVIC, F.REICHEL. Int. J. Appl. Radiat. Isotop. 31 (1980) 153
(Half-life)

A.R.RUTLEDGE, L.V.SMITH, J.S.MERRIT. Report AECL-6692 (1980) 3
(Half-life)

R.A.MEYER, J.E FONTANILLA, N.L.SMITH. Phys. Rev. C21 (1980) 2590
(Gamma-ray energies)

85
38

Sr 4,

D.D HOPES, J.M.R. HUTCHINSON, F.J. SCHIMA, M.P.UNTERWEGGER. NBS Special Publication 626 (1982)

85

(Half-life)

H.KUMAHORA, H.INOUE, Y. YOSHIZAWA. Nucl. Instrum. Methods 206 (1983) 489
(Gamma ray energies, Gamma-ray emission probabilities)

K.F. WALZ, K. DEBERTIN, H.SCHRADER. Int. J. Appl. Radiat. Isotop. 34 (1983) 1191
(Half-life)

G.SCHUPP, H.J.NAGY. Phys. Rev. C29 (1984) 1414

(double K shell ionization)

G.JERBIC-ZORK, K.ILAKOVAC, Z.KRECAK,V.HORVAT. Fizika 22 (1990) 413

(level energies,Gamma-ray emission probabilities)

Y.YosHizawA, H.INOUE. IAEA-Tecdoc 619 (1991) 73

(Gamma ray energies)

H.SIEVERS. Nucl. Data Sheets 62 (1991) 271

(Gamma ray energies, main production modes, Half-life of exited levels)

M.P. UNTERWEGER, D.D.HOPES, F.J.ScHIMA. Nucl. Instrum. Methods Phys. Res. A312 (1992) 349

(Half-life)

T.CHANG, S.WANG,H.WANG. Nucl. Instrum. Methods Phys. Res. A325 (1993) 196
(Gamma ray energies)

G.AUDI, A.HWAPSTRA. Nucl. Phys. A595 (1995) 409

Q)

E.SCHONFELD, H.JANSSEN. Nucl. Instrum. Methods Phys. Res. A369 (1996) 527
(K X-ray emission probabilities, KL vacancy numbers)

E.SCcHONFELD. Appl. Rad. Isotopes 9-11 (1998) 1353

(PK, PL, PM)

R.G. HELMER, C. vaN DER LEUN. Nucl. Instrum. Methods Phys. Res. A450 (2000) 35
(Gamma ray energies)
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vy Emission probabilities
per 100 disintegrations
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LY
39 49

1 Decay Scheme

Le Y-88 se désintegre par capture électronique et émission béta plus vers des niveaux excités de Sr-88.
Aucune transition vers le niveau fondamental de Sr-88 n’a été mise en évidence.
Y-88 decays by electron capture and beta plus emission towards excited levels of Sr-88. None transition
towards the fundamental level of Sr-88 was shown.

2 Nuclear Data

Ty (%Y ) : 106,626 (21) d
QYY) : 36226 (15) keV

2.1 (" Transitions

Energy  Probability Nature lg ft
keV x 100

Byp 764,55 (15) 0,204 (11)  Unique 1st Forbidden 9,7

2.2 Electron Capture Transitions

Energy Probability Nature lg ft Px Py Py
keV x 100
o4 37,6 (15) 0,048 (18) Allowed 69 0,72 (4) 0,23 (4) 0,047 (9)
€03 404,0 (15) 0,023 (4) Unique 1st Forbidden 9,4
o 8885 (15) 94,50 (23) Allowed 70,8725 (15) 0,1050 (14) 0,0195 (5)
€1 17765 (15) 5,23 (23)  Unique 1st Forbidden 9,8 0,65 (15) 0,20 (5)
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2.3 Gamma Transitions and Internal Conversion Coefficients

Energy Pice Multipolarity K or, ar Qo
keV x 100 (1074 (107  (107%)  (107%)
v3.2(Sr) 484,368 (26) 0,0009 E1l 10,8 1,17 12,3
V4,2(Sr) 850,647 (24) 0,048 (18) (M1,E2) 7,4 (7) 0,8 (1) 8,3(8)
Y2,1(Sr) 898,041 (4) 93,93 (23) E1l 2,77 (20) 0,29 (3) 3,15 (23)
v31(St)  1382,409 (26) 0,016 (3) M1+0,3%E2 2,6 (3) 0,28 (3) 2,9 (3)
~71,0(Sr)  1836,073 (13) 99,38 (3) E2 1,35 (14) 0,15 (2) 1,52 (15) 2,3 (2)
Yo0(Sr)  2734,132 (15) 0,614 (25) E3 1L,1(2)  02(1) 13(2) 44 (4)
v3.0(St)  3218,546 (49) 0,007 (2) E2 0,55 0,1 0,65
3 Atomic Data
3.1 Sr
wrg - 0,696  (4)
wr :0,0262 (7)
NKIL 1,102 (4)
3.1.1 X Radiations
Energy Relative
keV probability
Xk
Kas 14,098 52,05
Koy 14,1652 100
Kp3s 15,8252 }
KB 15,8359 }
Kp; 15,969 } 24,69
K3 16,0847 }
K04 16,104 } 3,21
Xy,
Le 1,6
Ly - 2,2
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3.1.2 Auger Electrons

Energy Relative
keV probability
Auger K
KLL 11,59 - 12,13 100

KLX 13,50 — 14,14 36,7
KXY 15,39 — 16,07 3,37

Auger L 1,2-2,1

4 Electron Emissions

Energy Electrons
keV per 100 disint.
eAL (Sr) 12 - 21 102,9 (10)
eAK (Sr) 26,1 (5)
KLL 11,59 - 12,13 }
KLX 13,50 - 14,14 }
KXY 15,39 - 16,07 }
€ci + (Sr) 814,058 (15) 0,0228 (20)
eca 1 K (Sr) 881,936 (4) 0,0260 (19)
eca 1 I, (Sr) 895,825 - 896,101 0,00272 (28)
eca0 + (Sr)  1712,080 (18) 0,00027 (4)
ecio K (Sr)  1819,968 (13) 0,0134 (14)
ec1o L (Sr)  1833,857 - 1834,133 0,00149 (20)
€ca20 K (Sr) 2718,027 (15) 0,000068 (13)
€ca0 I, (Sr)  2731,916 - 2732,192 0,000012 (6)
o1 max:  764,5 (15) 0,204 (11)
Boa avg: 359,4 (2)
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5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
keV per 100 disint.
XL (Sr) 1,6 — 2,2 2,77 (8)
XKay  (Sr) 14,098 17,30 (22) } Ka
XKay  (Sr) 14,1652 33,2 (4) }
XK3; (Sr) 15,8252}
XKB3 (Sr) 15,8359 } 8,21 (12) K3,
XKG5  (Sr) 15,969  }
XKB3s (Sr) 16,0847 }
XK3; (Sr) 16,104 } 1,07 (4) K03,
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.

v3.2(Sr) 484,368 (26) 0,0009
yE 511 0,408 (22)
Y4.2(Sr) 850,643 (24) 0,048 (18)
Yo.1(Sr) 898,036 (4) 93,90 (23)
y31(Sr)  1382,397 (26) 0,016 (3)
Y10(Sr)  1836,052 (13) 99,32 (3)
Y20(Sr)  2734,068 (14) 0,614 (25)
Y30(Sr)  3218,419 (22) 0,007 (2)

6 Main Production Modes

Possible impurities: Y — 84, Y — 85, Y — 86, Y — 87, Rb — 83, Rb — 84, Rb — 86

{ Sr — 88(p,n)Y — 88

{ Sr — 88(d,2n)Y — 88

Possible impurities : 'Y — 84, Y — 87, Sr — 89

7 References

- L. A. DUBRIDGE, J. MARSHALL. Phys. Rev. 58 (1940) 7

(T1/2)
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- R. W. PEELLE. Report ORNL 3016 (1960) 110
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- J. I. RHODE, O. E. JouNsoN, W. G. SMITH. Phys. Rev. 129 (1963) 815
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- S. SHASTRY, R. BHATTACHARYYA. Nucl. Phys. 55 (1964) 397
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- R. L. RoBINsON, P. H. STELSON, F. K. McGowaN, J. L. C. ForD, JrR. , W. T. MILNER. Nucl. Phys. 74 (1964)
281
(Gamma ray energies)

- J. H. HAMILTON ET AL.. Phys. Lett. 19 (1966) 682
(K ICC, T ICC)

- M. Sakal, T. YAMAZAKI, J. M. HOLLANDER. Nucl. Phys. 84 (1966) 302
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- A. V. RAMAYYA, J. H. HAMILTON, S. M. BRAHMAVAR , J. J. PINAJIAN. Phys. Lett. 24B (1967) 49
(Gamma ray energies)

- W. W. BLACK, R. L. HEATH. Nucl. Phys. A90 (1967) 650
(Gamma ray energies)

- D. H. WHITE, D. J. GROVES. Nucl. Phys. A91 (1967) 453
(Gamma ray energies)

- A. Luukko, P. HOLMBERG. Comm. Phys.-math. 33 (1968) 1
(angular corr., spin and parity of levels)

- S. C. AnxspacH, L. M. CAvALLO, S. B. GARFINKEL, J. M. R. HuTcHINSON, C. N. SMITH. private Mitteilung
(1968)
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- J. LEGRAND, J. P. BOULANGER , J. P. BRETHON. Nucl. Phys. A107 (1968) 177
(Gamma ray energies)

- R. GUNNINK, R. A. MEYER, J. B. NIDAY , R. P. ANDERSON. Nucl. Instrum. Methods 65 (1968) 26
(Gamma ray energies)

- H. LyckrLaMA, N. P. ARCHER, T. J. KENNETH. Can. J. Phys. 47 (1969) 393
(Gamma ray energies, Spin and Parity)

- M. G. StrAUSS, F. R. LENKSzUS , J. J. EicHHOLZ. Nucl. Instrum. Methods 76 (1969) 285
(Gamma ray energies)

- H. H. GROTHEER, J. W. HAMMER, K. W. HOFFMANN. Z. Physik 225 (1969) 293
(Beta plus emission probabilities)

- J. KERN. Nucl. Instrum. Methods 79 (1970) 233
(Gamma ray energies)

- C. J. ALLAN. Nucl. Instrum. Methods 91 (1971) 117
(ICC, Internal-pair formation coefficient)

- L. J. JARDINE. Nucl. Instrum. Methods 96 (1971) 259
(Gamma-ray emission intensities)

- N. B. Govg, M. J. MARTIN. Nuclear Data Tables 10 (1971) 205
(log ft)

- W. BAMBYNEK, D. REHER. Z. Physik 264 (1973) 253
(K fluorescence yield)

- A. HEss, H. SCHNEIDER. Z. Physik 262 (1973) 231
(mixing ratio, angular correlations)

- G. ARDISSON, S. LARrIBI, C. MARSOL. Nucl. Phys A223 (1974) 616
(Gamma-ray emission intensities)

- A. V. BArRkow, W. M. WiNoGRADOW, A. W. SoLoTAWIN, W. M. MAKAROW, T. M. USYPKO. Program and
abstracts of 24th Conference on nuclear spectroscopy and nuclear structure, Kharkov, 29 (1974) 58
(Beta plus emission probabilities, Internal-pair formation coefficient)

- R. L. HEATH. Gamma-ray Spectrum Catalogue. USAEL, Rep. ANCR 1000-2 (1974)

(Gamma ray energies, Gamma-ray emission intensities)

- F. LAGOUTINE, J. LEGRAND, C. BAc. Int. J. Appl. Radiat. Isot. 26 (1975) 131
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- N. J. AMINARASCHWILI, V. A. DzHASHI, W. L. TSCHICHLADSE, S. D. SHAWGULIDSE. Conference: 27th Annual
conference on nuclear spectroscopy and nuclear structure, Tashkent, USSR,22-25 (1977)
(K ICC)
- W. BAMBYNEK ET AL.. Rev. Mod. Phys. 49 (1977) 77
(K fluorescence yield)
- A. A. KonstanTINOV, T. E. SAzZONOWA , S. W. SEPMAN.. Conference: 27th Annual conference on nuclear
spectroscopy and nuclear structure, Tashkent, USSR, 22- (1977) 6
(T1/2)
- N. M. ANTONEVA, V. M. VINDGRADOV, E. P. GRIGOREV, P. P. DMITRIEV, A. V. ZOLOTAVIN, G. S. KATYKHIN,
N. KrasNov, V. N. MAKAROV. Bull. Ac. Sci.USSR, Phys. Ser. 43 (1979) 155
(Beta plus emission probabilities, ICC, Gamma ray energies, Gamma-ray emission intensities)
- R. C. GREENwOOD, R. G. HELMER, R. J. GEHRKE. Nucl. Instrum. Methods 159 (1979) 465
(Gamma ray energies)
- R. G. HELMER, J. W. STARNER, M. E. BUNKER. Nucl. Instrum. Methods 158 (1979) 489
(Gamma ray energies)
- H. HouTERMANS, O. MILOSEVIC, F. REICHEL. Int. J. Appl. Radiat. Isotop. 31 (1980) 153
(T1/2)
- Y. YosHizAWA, Y. IwaTa, T. Kaku, T. KAToH, J. RUuAN, T. KoJiMA, Y. KAWADA. Nucl. Instrum. Methods 174
(1980) 109
(Gamma-ray emission intensities)
- K. DEBERTIN, U. ScuoTzic, K. F. WaLz. NBS-SP 626 (1982) 101
(T1/2, Gamma-ray emission intensities)
- D. D. HoppEs, J. M. R. HUTCHINSON, F. J. SCHIMA, M. P. UNTERWEGER. NBS-SP 626 (1982) 85
(T1/2, Gamma-ray emission intensities)
- K. F. WALz, K. DEBERTIN , H. SCHRADER. Int. J. Appl. Radiat. Isotop. 34 (1983) 1191
(T1/2)
- H.-W. MULLER. Nuclear Data Sheets 54 (1988) 1
(Ig ft)
- U. ScHOTzIG. Nucl. Instrum. Methods A286 (1990) 523
(Gamma-ray emission intensities)
- A. A. KonsTanTINOV, T. E. SAZONOVA, S. V. SEPMAN, A. V. ZANEVSKY, N. I. KARMALITSYN. Nucl. Instrum.
Methods A339 (1994) 200
0
- E. SCHONFELD, H. JANSSEN. Nucl. Instrum. Methods A369 (1996) 527
(Atomic Data)
- R. H. MARTIN, K. I. W. BURNS, J. G. V. TAYLOR. Nucl. Instrum. Methods A390 (1997) 267
(T1/2)
- M.N. AMmIOT, J. BOUCHARD, M.-M. BE, J .B. ApAMO. To be published in Appl. Rad. Isotopes (2004)
(T1/2)
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o
2 106,626 (21) d

/ 0 88

K e Y

39 49

vy Emission probabilities
per 100 disintegrations

8 0,048
W / :
4,5) " ; 3584,755
0,14 ns %6 7 (
Y 4 0,023
0% /
+.
0,13 ps 3 27 ; 3218,482
9,1 94,5
930" ) /
0,78 ps 372734114 /4
9,32 / 5,23
9 ¥
0,162 ps 1 2" ;1836,073
o*;o0
Stable
88
Sr
38 50

Q" = 3622,6 keV
%[ + %e =100

PTB /E. Schénfeld 159






BNM - LNHB/CEA - Table de Radionucléides Sé? Sr 51

89
O 4,

1 Decay Scheme

Sr-89 disintegrates by beta minus emission mainly to the Y-89 fundamental level. A small fraction
0,0096% populates the isomeric level at 909 keV in Y-89.
Le strontium 89 se désintégre par émission béta moins principalement vers le niveau fondamental de yttrium
89 ainsi que vers le niveau excité de 909 keV avec une intensité de 0,0096 %.

2 Nuclear Data

Typ(®*Sr) : 5057  (3) d
Q-(%Sr) . 14951 (22) keV

2.1 [~ Transitions

Energy Probability Nature lg ft
keV x 100
Bo1 586,1 (22)  0,00964 (6) 2nd Forbidden 11,1

Boo 14951 (22) 99,99036 (4) Unique 1st Forbidden 9,4

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pryce Multipolarity aK ar, ar
keV x 100
v1,0(Y) 909,0 (1) 0,00964 (6) (M4) 0,00746 (23) 0,00091 (3) 0,00850 (26)
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3 Atomic Data

3.1 Y
wrg @ 0,716  (4)
or 00289 (7)
nkgr : 1,081 (4)

3.1.1 X Radiations

Energy Relative
keV probability
Xk
Kas 14,8829 52,15
Koy 14,9585 100
KB; 16,7259  }
K3 16,7381  }
Kp5 16,88 } 25,11
KB 17,0156  }
Ky 17,0362 } 3,47
4 Electron Emissions
Energy Electrons
keV per 100 disint.
Boa max: 586,1 (22) 0,00964 (6)
Boa avg:  189,1 (9)
Boo max: 14951 (22) 99,99036 (4)
Boo avg:  584,6 (10)
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5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
keV per 100 disint.
XKas (Y) 14,8829 } Ka
XKag (Y) 14,9585 0,086 (7) }

5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

71,0(Y) 909,0 (1) 0,00956 (6)

6 Main Production Modes

Sr — 88(n,7y)Sr — 89 o : 0,058 (4) barns
Possible impurities : Sr — 85, Sr — 90

Fission product
Possible impurities : Sr — 90

Rb —89(57)
Sr — 87(t,p)Sr — 89
Kr — 86(a,nvy)Sr — 89

7 References
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(Bremsstrahlung)

- B. R. S. BABU, P. VENKATARAMAIAH , H. SANJEEVIAH. Nucl. Instrum. Methods Phys. Res. A255 (1987) 96
(Bremsstrahlung)

- H. SIEVERS. Nuclear Data Sheets 58 (1989) 351
(production modes, spins, parities)

- U. ScHOTZIG. Nucl. Instrum. Methods Phys. Res. A286 (1990) 523
(Gamma-ray emission intensities)

- M. BasHA, E. I. KHALIL, M. HusseIN, H. RAGAB. Indian J. Phys. 65A (1991) 120

(Bremsstrahlung)

- S. DHALIWAL, M. S. POWAR, M. SINGH. J. Phys. G Nucl. Part. Phys. 20 (1994) 135
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“Nb "
41 52

1 Decay Scheme

Nb-93m disintegrates by 100 % gamma transition to the ground state of the stable nuclide Nb-93.
Le niobium 93m se désexcite a 100% par transition gamma vers le noyau stable de niobium 93.

2 Nuclear Data
Tyjp(PNL™ ) 2 16,12 (15) a

2.1 Gamma Transitions and Internal Conversion Coefficients

Energy  Pyice Multipolarity ax or QM ar
keV x 100 (10%) (10%) (10%) (10%)
v1,0(Nb) 30,77 (2) 100 M4 0,262 (8) 1,216 (40) 0,269 (8) 1,79 (5)

3 Atomic Data

3.1 Nb
wrg 0,751 (4)
oL : 00347 (9)

9
nNKr : 1,045 (4)
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3.1.1 X Radiations

Energy Relative
keV probability

Xk

Kay 16,5213 52,36

Kag 16,6152 100

K33 18,607 }

K 18,623 }

Kj3: 18,78 } 25,8

KB 18,952 }

K3y 18,982 } 3,86
XL

Le 1,90

Ly — 2,66

3.1.2 Awuger Electrons
Energy Relative
keV probability
Auger K
KLL 13,49 - 14,14 100

KLX 15,79 - 16,58 39,1
KXY 18,02 - 18,91 3,81

Auger L 1,4-2,6
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
AL (Nb) 14 - 26 80,4 (30)
CAK (NDb) 3,64 (11)
KLL 13,49-1414 }
KLX 1579-16,58  }
KXY 18,02-1891  }
ec1,0 T (Nb) 11,78 - 30,74 99,999441 (16)
€C10 K (Nb) 11,78 (2) 14,6 (3)
ecior.  (Nb) 28,07 - 2840 68 (3)
cciom  (Nb) 30,30 - 30,56 15,0 (9)
€C1,0 N (Nb) 30,71 - 30,74 2,4 (1)
9 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL  (Nb) 1,90 — 2,66 2,89 (13)
XKas (Nb) 16,5213 3,16 (7) } Ka
XKa; (Nb) 16,6152 6,04 (12) }
XK@ (Nb) 18,607 }
XK@, (Nb) 18,623 b 1,56 (5) K B
XK@, (Nb) 18,78 }
XKB;  (Nb) 18,952  }
XK3; (Nb) 18,982 }0,23 (1) K By
5.2 Gamma Emissions
Energy Photons

keV per 100 disint.

Y1,0(Nb) 30,77 (2) 0,000559 (16)
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6 Main Production Modes
{ Nb — 93(n,n’)Nb — 93m

Possible impurities : Nb — 92m, Nb — 94, Nb — 95

Mo — 92(n,y)Mo — 93
Possible impurities : none

Separation from Zr — 93 + Nb — 93m (Fission product)
Possible impurities : Nb — 94
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v Emission probabilities
per 100 disintegrations

- V2713077 645 o
9127 ;0
Stable
0 93
Nb
41 52
Q" = 30,77 keV
% IT = 100
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99
42 MO o7

1 Decay Scheme

Mo-99 disintegrates to the Tc-99 excited levels by beta minus emissions.
The 142 keV excited level (Tc-99m) has a half-life of 6,0082 h. At the equilibrium (t>60 h), the Tc-99m
activity in relation to those of Mn-99 is:

Le Mo-99 se désintégre par émission béta moins vers les niveaur excités de Tc-99.

Une proportion p = 87,6 (19)% de désintégrations conduit au niveau excité de 142 keV (Tc-99m) de 6,0082
heures de période. Ce niveau excité est alimenté directement par émission béta moins (82,1 (15)) % et aussi
par des transitions gamma.

A équilibre (t>60 heures) lactivité de Tc-99m par rapport a celle de Mo-99 s’écrit :

A(Tc-99m) / A(Mo-99) = p x T /2(Mo0-99) / [ T1/2(Mo0-99) - Ty /5(Tc-99m)] = 0,963(21)
Ty /2(M0o-99) / [Ty /2(Mo-99) - T /5(Te-99m)] = 1,1005 (8)

with p = 0,876(19)

For this evaluation Mo-99 and Tc-99m are considered in equilibrium

Pour cette évaluation Mo-99 et Tc-99m sont considérés a l’équilibre.

2 Nuclear Data

Tip(*Mo) : 27479  (5) d

Typ(PTc) 214 (8) 10%a

Q (Mo ) : 13572 (10) keV

2.1 [~ Transitions
Energy Probability Nature lg ft
keV x 100

Boas  158,3 (10) 0,0021 (3) Allowed 8,65
Boasa  185,2 (10) 0,0016 (4) Allowed 8,91
Boaz 2153 (10) 0,111 (3) Allowed 7,39
Boaz 2281 (10) 0,011 (1)  1st Forbidden 8,5
Bo1 285 (1)  0,0027 (7)  2nd Forbidden
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Energy Probability Nature lg ft
keV x 100

Boio 3531 (10) 0,134 (5)  1st Forbidden 7,97

Boo  436,6 (10) 16,45 (30) Allowed 6,21

Bos 6857 (10) 0,052 (5)  lst Forbidden 9,46

Bos  822,8 (10) 10,0010 (2)

Boa 848,1 (10) 1,18 (3) 1st Forbidden 8,38

By 12145 (10) 82,1 (15) 1st Forbidden 7,1

2.2 Gamma Transitions and Internal Conversion Coefficients
Energy Prtce Multipolarity aK ar oM ar
keV x 100

~2,1(Tc) 2,1726 (4) 86,8 (19) E3 119 (3).108 135 (4).10%
vsa(Te) 40,5833 (2) 5,30 (19)  MI1+1,4(2)%E2 3,50 (8) 0,560 (13) 0,104 (3) 4,19 (10)
Y1.0(Tc) 140,511 (1) 92,1 (19)  M1+3,2(3)%E2 0,104 (3) 0,0129 (4) 0,00236 (7) 0,119 (3)
¥2,0(Tc) 142,683 (1) 0,88 (6) M4 29,3 (6) 9,35 (20) 1,86 (6) 40,9 (8)
vor(Te) 158,782 (15)  0,0145 (9)
v64(Tc) 162,370 (15)  0,0114 (6)
v3,0(Tc) 181,094 (2) 6,91 (13) E2 0,125 (3) 0,0191 (4) 0,00353 (7) 0,149 (3)
vi07(Te) 242,29 (8) 0,004 (3) (E1) 0,0093 (2) 0,00106 (2) 0,000193 (6) 0,0106 (2)
~Yo.6(Tc) 249,03 (3)  0,0035 (4)
Y4,2(Tc) 366,422 (15) 1,21 (3) M1 0,00802 (16) 0,00093 (2) 0,000170 (4) 0,00915 (18)
vis7(Te) 380,13 (8)  0,0002 (6) MI+63(22)%E2  0,0091 (7) 0,00113 (8) 0,00021 (2) 0,0105 (8)
vs,2(Tc) 391,7 (4)  0,0025 (6)
y14,7(Tc) 410,27 (10)  0,0016 (4) M1+20%E2 0,0065 (6) 0,00076 (7) 0,00014 (1) 0,0074 (7)
vou(Te) 411,492 (15)  0,0162 (15) El 0,00226 (6)  0,000256 (5)  0,0000467 (9) 0,00257 (5)
vi26(Tc) 457,60 (3)  0,0075 (6) M1+72%E2 0,0054 (4) 0,00066 (5) 0,00012 (1) 0,0063 (7)
y13,6(Tc) 469,63 (7) 0,0027 (5)
v6.2(Tc) 528,790 (15)  0,0543 (21) M1 0,00331 (7)  0,000379 (8)  0,00006930 (14) 0,00378 (8)
v15(Te) 537,79 (15)  0,0015 (5)
y7,3(Tc) 580,51 (5) 0,0036 (4)
vs.5(Tc) 581,30 (12)  0,00010 (5)
vi2.4(Tc) 620,03 (5)  0,0024 (6)
vs,1(Tc) 621,773 (24)  0,0263 (10) M1(+E2) 0,00227 (7) 0,000259 (8) 0,0000473 (14) 0,00258 (8)
~Y15,4(Tc) 69,6 (9)  0,00042 (20)
v0.5(Tc) 739,503 (17) 12,14 (15)  E2+7,6%M1 0,00151 (3)  0,000178 (5) 0,000032 (1) 0,00173 (4)
y7,0(Tc) 761,77 (8) 0,0023 (13)
vo2(Tc) 777,924 (20) 4,28 (8) El 0,000518 (10)  0,0000580 (12)  0,00001057 (2) 0,000589 (12)
v105(Tc) 822,976 (15)  0,1322 (30) El 0,000461 (9)  0,000052 (1)  0,0000094 (2) 0,000524 (11)
Y10,2(Tc) 861,2 (9) 0,0007 (2)
v1s.3(Tc) 960,759 (20) 0,095 (3) (M1) 0,0010 (1)
v122(Tc) 986,45 (4)  0,0014 (1)
y13,1(Tc)  1001,348 (18)  0,0043 (4) (E2) 0,0008 (1)
~15.3(Tc) 1017,0 (5)  0,0007 (2)
vi5.2(Tc)  1056,20 (5)  0,00103 (9)
y11,0(Te) 1072,2 (4) 0,0012 (5)
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3 Atomic Data

3.1 Tc
wrg 0,782 (4)
wr, :0,0415 (10)
wy o 0,0010 (1)
ngr 1,014 (4)
3.1.1 X Radiations
Energy Relative
keV probability
XK
Kas 18,251 52,59
Kag 18,3672 100
K33 20,599 }
K1 20,619 }
Kp; 20,789 } 26,58
KB 21,005 }
K3y 21,042 } 4,2
XL
La 2,424 —
Lg 2,537 —
3.1.2 Auger Electrons
Energy Relative
keV probability
Auger K
KLL 14,858 — 15,582 100
KLX 17,418 — 18,365 40,3
KXY 19,956 — 21,040 4,07
Auger L 1,60 — 3,04 736
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4 Electron Emissions

Energy Electrons
keV per 100 disint.

eAL (Te) 1,60 3,04 15,87 (26)
eAK (Tc) 3,1 (1)

KLL 14,858 - 15,582 }

KLX 17,418 18,365 }

KXY 19,956 21,040 }
ecorn (Tc)  1,6286 - 1,9197 83 (2)
ccarn  (Tc)  2,1046 - 2,1706 10,0 (4)
ccsik (Te) 19,540 (3) 3,58 (12)
ccs1n  (Tc) 37,542 - 37,907 0,57 (2)
ccsin (Te) 40,040 - 40,331 0,106 (4)
€Cc1,0 K (Tc) 119,467 (1) 9,2 (3)
ccook  (Te) 121,631 (25) 0,62 (5)
ecion  (Tc) 137,4685 - 137,8341 1,18 (4)
ccoor  (Te) 139,6325 - 139,9981 0,198 (17)
ecion  (Tc) 139,9670 - 140,2581 0,231 (7)
ecsox  (Tc) 160,024 (8) 0,756 (28)
ecspr  (Tc) 178,0255 - 178,3911 0,115 (4)
Bis max:  158,3 (10) 0,0021 (3)
Boas avg: 43,3 (4)
Bo 4 max: 185,2 (10) 0,0016 (4)
Boa avg: 51,0 (4)
Bis max:  215,3 (10) 0,111 (3)
Boas avg: 59,8 (3)
50_,12 max: 228,1 (10) 0,011 (1)
Boaz avg: 69,3 (3)
Boat max: 285 (1) 0,0027 (7)
Boai avg: 82 (1)
Bio max:  353,1 (10) 0,134 (5)
Bo1o avg: 104,3 (3)
Bovo max:  436,6 (10) 16,45 (30)
Bo.o avg: 133,0 (3)
Bos max: 685,7 (10) 0,052 (5)
Bos avg: 2254 (4)
Bos max:  822,8 (10) 0,0010 (2)
Bos avg: 279 (2)
Boa max: 848,1 (10) 1,18 (3)
Boa avg: 289,7 (3)
Bia max: 12145 (10) 82,1 (15)
Bo avg: 4427 (3)
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5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
keV per 100 disint.
XL (Tc) 2,424 — 2,537 0,697 (17)
XKay (Tc) 18,251 3,19 (9) } Ka
XKa; (Tc) 18,3672 6,06 (16) 1
XKp3s; (Tc) 20,599 }
XK@ (Tc) 20,619 } 1,61 (5) K3,
XKGs (Tc) 20,789 }
XKpB; (Tc) 21,005 }
XKB; (Tc) 21,042 }0,254 (11) K3,
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.

Y21 (Te) 2,1726 (4) 7.107°
v3.1(Te)  40,58323 (17) 1,022 (27)
71,0(Tc) 140,511 (1) 89,6 (17)
Y2,0(Tc) 142,675 (25)  0,0211 (17)
Y9.7(Tc) 158,782 (15)  0,0145 (9)
¥6.4(Tc) 162,370 (15)  0,0114 (6)
¥3,0(Tc) 181,068 (8) 6,01 (11)
Y10,7(Tc) 24229 (8)  0,0014 (3)
Y9.6(Tc) 249,03 (3)  0,0035 (4)
Y4.2(Tc) 366,421 (15) 1,194 (23)
Y13,7(Tc) 380,13 (8)  0,0091 (5)
¥5.2(Tc) 391,7 (4)  0,0025 (6)
Y14,7(Tc) 410,27 (10)  0,0016 (4)
Y9.4(Tc) 411,491 (15)  0,0161 (12)
Y12,6(Tc) 457,60 (3)  0,0074 (6)
Y13,6(Tc) 469,63 (7)  0,0027 (5)
¥6.2(Tc) 528,788 (15)  0,0541 (19)
Y11,5(Tc) 537,79 (15)  0,0015 (5)
7 3(Tc) 580,51 (5)  0,0036 (4)
g.3(Tc) 581,30 (12) 0,00010 (5)
Y12,4(Tc) 620,03 (5)  0,0024 (6)
8.1(Tc) 621,773 (24)  0,0262 (10)
Y15,4(Tc) 689,6 (9)  0,00042 (18)
Y9.3(Tc) 739,500 (17) 12,12 (15)
Y7.0(Tc) 761,77 (8)  0,0023 (13)
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Energy Photons
keV per 100 disint.

79,2(Tc) 777,921 (20) 4,28 (8)
Y10,3(Tc) 822,972 (15)  0,1321 (29)
v10,2(Tc) 861,2 (9) 0,0007 (2)
Y13,3(Tc) 960,754 (20) 0,095 (3)
Y12,2(Te) 986,44 (4)  0,0014 (1)
m3,1(Tc)  1001,343 (18)  0,0043 (4)
715,3(Tc) 1017,0 (5) 0,0007 (2)
Y15,2(Tc) 1056,20 (5)  0,00103 (9)
Y11,0(Tc) 1072,2 (4) 0,0012 (5)

6 Main Production Modes

Mo — 98(n,y)Mo — 99 o : 0,130 (6) barns
Possible impurities : Nb — 92m

Fission product
Possible impurities : None

7 References

- J. A. SEILER. Report ANL-4000 (1947) 119
(Half-life)
- S. R. GUNN, H. G. HICKS, H. B. LEVY, P. C. STEVENSON. Phys. Rev. 107 (1957) 1642
(Half-life)
- H. W. WRIGHT, E. I. WYATT, S. A. REYNOLDS, W. S. LYON, T. H. HANDLEY. Nucl. Sci. Eng. 2
(1957) 427
(Half-life)
- A. N. ProToropPov, G. M. TOLMACHEV ET AL.. J. Nucl. Energy 10A (1959) 80
(Half-life)
- J. RAVIER, P. MARGUIN, A. MOUSSA. J. Phys. Radium 22 (1961) 249
(K/L)
- R. D. NEWMAN. Priv. Comm. (1961)
(Half-life)
- P. CROWTHER. Nucl. Phys. 66 (1965) 472
(Half-life, Gamma emission probabilities, T ICC, K ICC)
- S. R. AMTEY, J. H. HAMILTON, M. J. ZENDER. Phys. Lett. 23-10 (1966) 581
(K ICC, L ICC, M ICC)
- J. A. BEARDEN. Rev. Mod. Phys. 39,1 (1967) 78
(X-Rays energies)
- M. N. BALDWIN. Nucl. Sci. Eng. 30 (1967) 144
(Half-life)
- C. W. E. VAN EIJK, B. VAN NOOIJNEN, F. SCHUTTE. Nucl. Phys. A121 (1968) 440
(Gamma-ray energies, K-Conv. Elec. , Gamma-ray emission probabilities)
- J. S. GEIGER. AECL-3166 PR-P- 79 (1968) 29
(Gamma-ray energies, K-Conv. Elec. , Gamma emission probabilities)
- S. M. BRAHMAVAR, J. H. HAMILTON, J. J. PINAJIAN. Quoted in Nucl. Phys. A121 (1968) 440
(ICC)
- S. A. REYyNoLDS, J. F. EMERY, E. I. WYATT. Nucl. Sci. Eng. 32 (1968) 46
(Half-life)

LNHB-KRI /C.Morillon, M.M.Bé,
V.Chechev, A.Egorov 178



BNM — LNHB/CEA - Table de Radionucléides Zg Mo 57

- N. RANAKUMAR, R. W. FINK, P. V. RAO. Nucl. Phys. A217 (1969) 683
(K ICC)

- W. B. COOK, L. SCHELLENBERG, M. W. JOHNS. Nucl. Phys. A139 (1969) 277
(Gamma-ray energies, Gamma-ray emission probabilities)

- E. BASHANDY. Z. Naturforsch 24A (1969) 1893
(K ICC)

- V. A. AGEEV ET AL.. Bull. Ac. Sc. USSR, Phys. Ser. 33 (1969) 1183
(Conv. Elec. emission probabilities)

- A. VUORINEN. Ann. Acad. Sci. Fenn. Ser. A VI. (1969) 311
(T ICC)

- E. BASHANDY, N. IBRAHIEM. Z. Phys. 219 (1969) 337
(K ICC K/L)

- P. STEINER, E. GERDAU, W. HAUTSCH, D. STREENKEN. Z. Physik 221 (1969) 281
(Level half-life)

- N. A. VOINOVA ET AL.. Bull. Ac. Sc. URSS, Phys. Ser. 35 (1971) 794
(K ICO)

- J. Mc DONALD, A. BACKLIN, S. G. MALMSKOG. Nucl. Phys. A 162 (1971) 365
(Mean half-life, Multipolarity mixing ratio)

- T. NAGARAJAN, M. RAVINDRANATH, K. V. REDDY. Phys. Rev. C3 (1971) 247
(Beta emission energies)

- W. M. LAcAsSE, J. H. HAMILTON. Nucl. Phys. A171 (1971) 641
(Gamma ray energies)

- S. BABA, H. BABA, H. NATSUME. J. Inorg. Nucl. Chem. 33 (1971) 589
(Half-life)

- P. L. GARDULSKI, M. L. WIEDENBECK. Nucl. Instrum. Methods 105 (1972) 169
(Gamma-ray energies)

- N. A. VOINOVA, A. I. EGOROV, Y. V. KALINICHEV, A. G. SERGEEV. Bull. Ac. Sc. URSS, Phys. Ser.
35 (1972) 794
(K ICC)

- J. F. EMERY, S. A. REYNOLDS, E. Y. WYATT, G. I. GLEASON. Nucl. Sci. Eng. 48 (1972) 319
(Half-life)

- G. K. SHENOQY, G. ABSTREITER, G. M. KALVIUS, K. SCHWOCHAU, K. H. LINSE. J.Phys. A (London)
6 (1973) L144
(Level half-life)

- J. LEGRAND ET AL.. Report CEA-R-4427 (1973)
(Gamma-ray emission probabilities, Conv. Elec. emission probabilities)

- R. J. GEHRKE, L. D. Mac ISSAC, R. L. HEATH. Report ANCR~1129 (1973) 23
(Gamma-ray energies, Gamma-ray emission probabilities)

- P. L. GARDULSKI, M. L. WIEDENBECK. Phys. Rev. C9 (1974) 262.
(Spin and Parity, Mixing Ratio)

- R. L. HEATH. Report ANCR-1002 (1974)
(Gamma-ray energies, Gamma-ray emission probabilities)

- R. A. MEYER. Report UCRL-76207 (1974)
(Spin and Parity)

- F. P. LARKINS. At. Data Nucl. Data Tables 20,4 (1977) 338
(Auger Electrons)

- J. MOREL, J. P. PEROLAT. Report CEA-N-2043 (1978)
(Gamma-ray emission probabilities)

- J. K. DICKENS, T. A. LOVE. Radiochem. Radioanal. Letters 39 (1979) 107
(Gamma-ray emission probabilities)

- H. HOUTERMANS, D. MILOSEVIC, F. REICHEL. Int. J. Appl. Radiat. Isotop. 31 (1980) 153
(Half-life)

- J. K. DICKENS, T. A. LOVE. Nucl. Instrum. Methods 175 (1980) 535
(Gamma-ray emission probabilities)

- YANG CHUNXIANG ET AL.. Chin. J. Nucl. Phys. 2 (1980) 41
(Gamma-ray emission probabilities)

- R. G. HELMER, A. J. CAFFREY, R. J. GEHRKE, R. C. GREENWOOD. Nucl. Instrum. Methods 188
(1981) 671
(Gamma-ray energies)

LNHB-KRI /C.Morillon, M.M.Bé,
V.Chechev, A.Egorov 179



BNM — LNHB/CEA - Table de Radionucléides Zg Mo 57

K. YOosHIHARA, A. HiBINO, I. YaAmoTO, H. KAJI. Radiochem. Radioanal. Lett. 48 (1981) 303

(KX-ray intensities)
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1 Decay Scheme

99
43

Tc

m

56

Tc-99m mainly disintegrates to Tc-99. Weak beta minus transitions have been observed to Ru-99 nuclear
levels. Depending on the chemical environment, some changes can modify the value of the half-life.
Le technétium 99m se désexcite vers le niveau fondamental du technétium 99. Des changements dans la
valeur de la période peuvent étre obtenus par une modification de [’environnement extérieur, composition
chimique par exemple qui influence la conversion interne de la transition de 2,17 keV dans les couches
externes. Des transitions béta moins de trées faible intensité vers le niveau fondamental et les deux niveaux
excités de ruthénium 99 ont été mises en évidence.

2 Nuclear Data

Ty j2(P9Tc™ )
Ty/2(PTc )
Q (P Tc™)

2.1 (3~ Transitions

103 a
keV

Energy  Probability Nature lg ft

keV
Bya 1139 (2) 0,000106 (6) 1st Forbidden 8,5
Boa  346,7 (2) 1st Forbidden 8,7
Boo 436,3 (2) Unique 1st Forbidden 9,4
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2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Prytce Multipolarity aK ar, an ar
keV x 100
72,1(Tc)  2,1726 (4) 99,0 (4) E3 119 (3) 10® 135 (4) 108
71.0(Ru) 89,6 (3) 0,00259 (20)  29%M1+E2 1,17 (4) 0,27 (1) 1,49 (5)
v1.0(Tc) 140,511 (1) 99 0(4) MI+33%E2 0,104 (3)  0,01290 (39) 0,00236 (7) 0,119 (3)
~2,0(Tc) 142,675 (25) 0 (1) M4 29,3 (6) 9,35 (20) 1,86 (6) 40,9 (8)
~Y2,1(Ru) 232,7 (2) 0, 0000088 (15) 0,0412 (15) 0,048 (2)
Y2,0(Ru) 3224 (1) 0,000098 (6) 0,0152 (5) 0,0175 (5)
3 Atomic Data
3.1 Tc
wrg 0,782 (4)
o : 00415 (10)
oy 0,0010 (1)
ngr 1,014 (4)
3.1.1 X Radiations
Energy Relative
keV probability
XK
Kas 18,251 52,59
Koy 18,3672 100
Kfs 20,599 }
Kp: 20,619 }
K0 20,789 } 26,58
K 21,005 }
Kf, 21,042 } 4,2
Xy
L¢ 2,134
La 2,42 — 2,425
Ly 2,25
Lg 2,456 — 2,788
Ly 2,726 — 3,002
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3.1.2 Auger Electrons

Energy Relative
keV probability
Auger K
KLL 14,86 — 15,58 100
KLX 17,43 - 18,33 40,3
KXY 19,93 - 21,00 4,1
Auger L 1,6 - 2,9 736
4 Electron Emissions
Energy Electrons
keV per 100 disint.
eAL (Te) 1,6 - 29 10,89 (9)
EAK (Tc) 2,15 (8)
KLL 14,86 - 15,58 }
KLX 17,43 - 18,33 }
KXY 19,93 - 21,00 }
eco1 T (Tc) 1,628 - 2,170 99,9 (27)
€C2.1 M (Te) 1,628 - 1,919 88,0 (24)
€C2,1 N (TC) 2,104 - 2,170 11,7 (3)
eci0 T (Tc) 119,467 - 140,510 10,53 (27)
ec1,0 K (Tc) 119,467 (1) 9,20 (27)
€C,0 K (Te) 121,631  (25) 0,67 (6)
ecio I, (Tc) 137,468 - 137,834 1,142 (35)
€ca0 I, (Te) 139,632 - 139,998 0,215 (20)
ecio M (Tc) 139,967 - 140,258 0,209 (6)
Bo.a max:  113,9 (2) 0,000106 (6)
Bo2 avg: 37,8 (6)
Boa max:  346,7 (2) 0,0026 (5)
Boa avg: 102,1 (5)
Boo max:  436,3 (2) 0,0010 (3)
Boo avg:  152,3 (5)
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5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
keV per 100 disint.
XL  (Tc) 2,134 — 3,002 0,482 (12)
XKay (Tc) 18,251 2,22 (7) } Ko
XKy (Tc) 18,3672 4,21 (12) }
XKB; (Te) 20,599 }
XKB; (Tc) 20,619 boo1,12 (4) K 6
XKGs (Tc) 20,789 }
XK@, (Tc) 21,005 }
XK@y (Tc) 21,042 } 0,177 (8) K Gy
5.2 Gamma Emissions
Energy Photons

keV per 100 disint.
~2,1(Tc) 2,1726 (4) 0,0000000074 (2)
71,0(Ru) 89,6 (3) 0,00104 (20)
Y1.0(Te) 140,511 (1) 88,5 (2)
Yo0(Te) 142,683 (1) 0,023 (2)
2,1 (Ru) 232,7 (2) 0,0000084 (15)
~2,0(Ru) 322,4 (1) 0,000096 (6)

6 Main Production Modes

Mo-99 Separation from Mo-99 4+ Tc-99m
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. Cd
48 61

1 Decay Scheme

Cd-109 decays by electron capture to the isomeric state (88 keV) of Ag-109.
Le cadmium 109 se désintégre uniquement par capture électronique vers l’état isomérique de l'argent 109

(88 keV).

2 Nuclear Data

Typ(1PCd ) - 4614 (12) d
QT(1cd) : 2138 (27) keV

2.1 Electron Capture Transitions

Energy Probability Nature lg ft Px Pr, Py
keV x 100
€01 1258 (27) 100 Allowed 5,1 0,8118 (23) 10,1497 (23) 0,0321 (8)
€,0 213,8 (27) < 0,005 2nd Forbidden 11

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pytce  Multipolarity oK ar, ang ar
keV x 100
~1,0(Ag) 88,0337 (1) 100 E3 11,28 (12) 12,34 (13) 2,70 (3) 26,58 (20)
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3 Atomic Data

3.1 Ag
wr ¢ 0831  (4)
o, : 00583 (14)

14
ngr : 0964  (4)

3.1.1 X Radiations

Energy Relative
keV probability
XK
Kay 21,9906 53,05
Kaq 22,16317 100
K33 24,9118 }
K 24,9427 }
Kj, 25,146 } 27,7
KB 25,4567 }
K3y 25,512 } 4,82
Xy,
Le 2,63
Ly - 3,75
3.1.2 Awuger Electrons
Energy Relative
keV probability
Auger K
KLL 17,79 — 18,69 100
KLX 20,945 — 22,160 425
KXY 24,079 - 25,507 4,51
Auger L 1,8 -3,8 1194
PTB /E. Schonfeld, R. Dersch 192
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
eAL (Ag) 1,8 - 38 167 (10)
eAK (Ag) 20,6 (5)
KLL 17,79 - 18,69 }
KLX 20,945 - 22,160 }
KXY 24,079 - 25,507 }
€C1,0 K (Ag) 62,520 (2) 40,8 (5)
ecio I, (Ag) 84,228 - 84,683 44,8 (5)
ec1,0 M (Ag) 87,316 - 88,030 9,28 (29)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Ag) 2,63 — 3,75 10,34 (26)
XKay (Ag) 21,9906 29,00 (25) } Ka
XKa; (Ag) 22,16317 54,7 (4) }
XKps  (Ag) 24,9118 }
XKpr  (Ag) 24,9427 } 15,14 (18) K B
XKfG; (Ag) 25,146 }
XKp@s  (Ag) 25,4567 }
XK3; (Ag) 25,512 b 2,64 (10) K 5y
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.
m0(Ag) 88,0336 (1) 3,626 (26)
PTB /E. Schonfeld, R. Dersch 193
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6 Main Production Modes

Cd — 108(n,y)Cd — 109 o : 1,1 (3) barns
Possible impurities : Ag — 110m

Ag —109(p,n)Cd — 109
Possible impurities : None
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(Gamma-ray emission probabilities, X-ray emission probabilities, Gamma ray energies, Conv. Elec. emission probabilities,
K fluorescence yield)
- S.A.REyNOLDS, J.F.EMERY,E.L WYATT. Nucl. Sci. Eng. 32 (1968) 46
(Half-life)
- L.V.EasT, H.M.MURPHY,JR.. Nucl. Phys. A107 (1968) 382
(Half-life)
- W.GOEDBLOED, PROC.CONF.ELECTRONCAPTURE, HIGHERORDERPROCESSES IN NUCL.DECAYS,DEBRECEN,HUNGARY,D.BER
E6tvos Lorand Phys.Soc.,Budapest,vol. 1 (1968) 92
(Q(EC), X-ray emission probabilities)
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- B.PLANSKOY. Nucl. Instrum. Methods 73 (1969) 205
(Conv. Elec. emission probabilities)
- R.L.HEATH. Proc. Int. Conf. On Radioactivity, Nucl.Spectroscopy, Nashville, USA (1969)
(Gamma ray energies)
- R.W.FINK. Phys. Rev. 180 (1969) 1220
(X-ray emission probabilities)
- E.VATAL Acta Physica Hungarica 28 (1970) 103
(X-ray emission probabilities)
- E.BASHANDY. Z. Phys. 236 (1970) 130
(Conv. Elec. emission probabilities)
- R.C.GREENWOOD, R.G.HELMER, R.J.GEHRKE. Nucl. Instrum. Methods 77 (1970) 141
(Gamma ray energies)
- D.E.RAESIDE. Nucl. Instrum. Methods 87 (1970) 7
(Gamma ray energies)
- W.GOEDBLOED, S.C.GOVERSE, C.P.GERNER, A.BRINKMAN, J.BLOK. Nucl. Instrum. Methods 88 (1970) 197
(X-ray emission probabilities, Q(EC))
- D.S.BRENNER, M.L.PERLMAN. Nucl. Phys. A181 (1972) 207
(K X-ray energies, K X-ray emission probabilities, Conv. Elec. emission probabilities)
- J.L.CAMPBELL, L.A.MCNELLES. Nucl. Instrum. Methods 98 (1972) 433
(Gamma-ray emission probabilities, K X-ray emission probabilities)
- ZS.NEMETH, A.VERES. Phys. Rev. C35 (1973)
(Conv. Elec. emission probabilities)
- J.LEGRAND, M.BLONDEL,P.MAGNIER. Nucl. Instrum. Methods 112 (1973) 101
(Conv. Elec. emission probabilities)
- S.RaMAN, T.A . WALKIEWICZ,R.GUNNINK,B.MARTIN. Phys. Rev. C7 (1973) 2531
(Conv. Elec. emission probabilities)
- J.H.SCOFIELD. Phys. Rev. A9 (1974) 1041
(X-ray energies)
- B.MARTIN, D.MERKERT,J.L.CAMPBELL. Z.Physik A274 (1975) 15
(K X-ray emission probabilities, K X-ray energies)
- H.J.Nacy, G.ScHupp,R.R.HURST. Phys. Rev. C11 (1975) 205
(K X-ray emission probabilities)
- O.DRrRAGOUN, V.BRABEC, M.Rysavy, J.PLCH, J.ZDERADICKA. Physik A279 (1976) 107
(Conv. Elec. emission probabilities, K X-ray emission probabilities, Gamma-ray emission probabilities)
- C.W.E.vaANEUK, J.WILINHORST. Phys. Rev. C15 (1977) 1068
(K ICC)
- F.P.LARKINS. At. Data. Nucl. Data Tables 20 (1977) 312
(Auger electron energies)
- L.LPrROCHAZKA, T.I.KRACIKOVA, V.JAHELKOVA, Z.HONS, M.FRISER, J.JURSIK. Czech. J. Phys. B28 (1978) 134
(Conv. Elec. emission probabilities)
- F.ROsEL, H.M.Frits, K.ALDER, H.C.PAULI. At. Data. Nucl. Data Tables 21 (1978) 91
(Conv. Elec. emission probabilities)
- R.G.HELMER, R.C.GREENWOOD, R.J.GEHRKE. Nucl. Instrum. Methods 155 (1978) 189
(Gamma ray energies)
- T.Moril Nucl. Instrum. Methods 151 (1978) 489
(Half-life)
- G.A.SHEVELEV, A.G.TROITSKAYA, V.M.KARTASHOV. Izv. Akad. Nauk SSSR, Ser. Fiz. 42 (1978) 211
(ICC ratios)
- J.PLCH, P.DRYAK, J.ZDERADICKA, E.SCHONFELD, A.SZORENYI. Czech. J. Phys. B29 (1979) 1071
(K fluorescence yield, K X-ray emission probabilities, Conv. Elec. emission probabilities, Gamma-ray emission
probabilities)
- C.W.E.vaANEUK, J.WILINHORST,M.A.POPELIER. Phys. Rev. C19 (1979) 1047
(K ICC)
- R.I.DAvIDONIS, R.K.ZHIRGULYAVICHYUS, R.A.KALINAUSKAS, V.I.KERSKULIS, K.V.MAKARYUNAS. Izv. Akad. Nauk.
SSSR, Ser. Fiz. 44 (1980) 1060
(ICC ratios)
- H.H.HANSEN, G.GROSSE, D.MOUCHEL, R.VANINBROUKX. Annual Progress Report CBNM, Geel (1980) 44
(Half-life)
- R.VANINBROUKX, G.GROSSE, W.ZEHNER. Int. J. Appl. Radiat. Isot. 32 (1981) 589
(Half-life)
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- D.D.HorpEs, J.M.R.HUTCHINSON, F.J.SCHIMAAND, M.P.UNTERWEGER. NBS-Special Publ. 626 (1982) 85;90
(Half-life, K X-ray emission probabilities, Gamma-ray emission probabilities)
- F.LAGOUTINE, J.LEGRAND. Int. J. Appl. Radiat. Isotop. 33 (1982) 711

(Half-life)

- K.V.MAKARYUNAS, E.K.MAKARYUNENE. Izv. Akad. Nauk. SSSR,Ser. Fiz. 48 (1984) 23-27
(Half-life)

- J.BLACHOT. Nucl. Data Sheets 41,2 (1984) p.157
(Half-life)

- H.HorvaTH, K.ILAKOVAC. Phys. Rev. A31 (1985) 1543
(Double K capture probability)

- H.H.HANSEN. Europ. Appl. Res. Report-Nucl. Sci. Technol. 6 (1985) 777
(ICC)

- R.L.INTEMAN. Phys. Rev. C31 (1985) 1961
(K X-ray energies)

- E.Funck, U.ScHOTZIG. PTB Annual Report (1985)
(Gamma-ray emission probabilities)

- H.Kawakami, K.NIsSIMURA, T.OHsHIMA. Inst. For Nuclear Study, Tokyo Univ., Report INS-613, (1986)
(KLL Auger electron)

- B.CHAUVENET. Report BIPM-88/4 (1988)
(Gamma-ray emission probabilities)

- A.SzORENYI, A.ZSINKA, M.Cs1kos, GY.HORVATH,. Report BIPM-88/4 (1988)
(Gamma-ray emission probabilities)

- J.PLcH, J.SURAN. Institute for Research, Production and Application of Radioisotopes, UVVVR, Prague, Czechoslovakia,
Repor tBIP (1988)
(Gamma-ray emission probabilities)

- R.H.MARTIN. AECL, Chalk River, Canada, Report BIPM-88/4 (1988)
(Gamma-ray emission probabilities)

- J.J.GosTELY. Institut dElectrochimie et Radiochimie, Lausanne, Switzerland, in Report BIPM-88/4 (1988)
(Gamma-ray emission probabilities)

- C.BALLAUX, B.M.CoURSEY, D.D.HOPPES. Appl. Radiat. Isot. 39 (1988) 1131
(Gamma-ray emission probabilities, Conv. Elec. emission probabilities)

- N.K.KuzMENKO, V.G.NEDOVESOV, V.P.CHECHEV. Nuclear Spectroscopy Accuracy Problems, 1988, Proc. Seminar.
Vilnius1988, Institute of Physics of Academy 156-161 (1988)
(Gamma-ray emission probabilities,)

- A.M.GEIDELMAN, Y.S.EGorov, N.K.KuzMENKO, V.G.NEDOVESOv, V.P.CHECHEV, G.E.SHYUKIN. Proc. Int.
Conf. Nucl. Data for Science and Technology, S. Igarasi, Ed., May30-June3, 1988, Mito, Japan (1988) 909
(K X-ray emission probabilities, K X-ray energies, Gamma-ray emission probabilities)

- R.JU.DAVIDONIS ET AL.. Proc.7th. Seminary on Precise Measurements in Nuclear Spectroscopy, Vilnius (1988) 24
(K X-ray energies, K X-ray emission probabilities)

- D.H.Woobs, D.SmITH. National Physical Laboratory, NPL, Teddington, UK, in Report BIPM-88/4 (1988)
(Gamma-ray emission probabilities)

- K.ILakovac, G.JERBIC-ZORC, M.BozIN, R.Posic, W.HORvAT. Fizika (Zagreb) 20 (1988) 91
(Gamma-ray emission probabilities)

- TAESOONPARK, PILJAEOH, SUN-TAEHWANG. Korea Standards Research Institute, KSRI, Taejon, Korea, in Report
BIPM-88/4 (1988)
(Gamma-ray emission probabilities)

- K.DEBERTIN, U.SCHOTZIG. PTB Annual Report (1989)
(Gamma-ray emission probabilities)

- Y.HiNo, Y.KAawADA. Appl. Radiat. Isot. 40 (1989) 79
(Gamma-ray emission probabilities)

- A.G.YEGOROV, Y.S.YEGOROV, V.G.NEDOVESOV, G.E.SHCHUKIN, K.P.YAKOVLEV. 39th Conf. On Nucl. Spectroscopy
and Atomic Nucleus Structure, Tashkent, USSR 18-21 April 1989, Lo.Nauka, Leningrad (1989) 505
(Gamma-ray emission probabilities, K X-ray emission probabilities)

- ZS.NEMETH, A.VERES. Nucl. Instrum. Methods A286 (1990) 601
(Conv. Elec. emission probabilities)

- U.ScHOTZIG, H.SCHRADER,K.DEBERTIN. Proc. Int. Conf. Nuclear Data for Science and Technology, Jiilich (1991)
562
(Gamma-ray emission probabilities)

- R.L.KozuB, M.M.HINDI. Research Nuclear Physics: Progress Report, Junel,1993-July31,1994, Tennessee Technological
Univ., Cookevill (1993)
(Q(EC), inner bremsstr. Endpoint energy)

PTB /E. Schénfeld, R. Dersch 196



BNM — LNHB/CEA - Table de Radionucléides igg Cd 61

I.M.BAND, M.B.TRZHASKOVSKAYA. At. Data. Nucl. Data Tables 55 (1993) 43

(Conv. Elec. emission probabilities)

- G.RATEL. Nucl. Instrum. Methods A345 (1994) 289
(Conv. Elec. emission probabilities, Gamma-ray emission probabilities)

- G.Aupi, A.H.WAPSTRA. Nucl. Phys. A595 (1995) 409
(Q(EC))

- E.SCHONFELD. Report PTB-6.33-95-2 1995, Tables for the Calculation of Electron Capture probabilities (1995)
(X-ray emission probabilities)

- E.ScHONFELD, H.JANSSEN. Nucl. Instrum. Methods A369 (1996) 527
(K X-ray emission probabilities)

- R.H.MARTIN, K.I.W. BURNS, J.G.V.TAYLOR. Nucl. Instrum. Methods A390 (1997) 267
(Half-life)

- R.G.HELMER, C.VAN DER LEUN. Nucl. Instrum. Methods A450 (2000) 35

(Gamma ray energies)
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52%; 0

4614 (12) d
/ 0 109 a2
£ e Cd
8 61

vy Emission probabilities
per 100 disintegrations

62 / 100
s 712" ; 88,0337 /£

39,6 s

0,005
12" ;0 /
Stable 5

109
Ag
47 62
Q" = 213,8 keV
% e = 100
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1 Decay Scheme

110
47 A4 &g 63

110
47

Ag

Ag-110 decays by beta minus emission to the Cd-110 fundamental level (99.70 (6)%) and by electron
capture to the Pd-110 fundamental level (0.30 (6)%).
L’argent 110 se désintégre a 99,70(6)% par émission béta moins principalement vers le niveau fondamental
de cadmium 110 et a 0,30(6)% par capture électronique vers le niveau fondamental du palladium 110.

2 Nuclear Data

Ty 2(MPAg) 24,56 (11)
Q- (M0Ag) : 28922 (16) keV
QT(M%Ag) : 892 (11) keV
2.1 [~ Transitions
Energy Probability Nature lg ft
keV x 100
Boro  230,2 (17) 0,0063 (8) Allowed 4,83
Bo.o 560,4 (17) 0,0072 (5) Allowed 6,05
Bos  604,8 (17) 10,0022 (5) Allowed 6,68
Bor 8133 (17) 10,0022 (5)  Unique 1st forb. 7,54
Bos 813,6 (17) 10,0076 (14) Allowed 6,6
Bys 11088 (17) 0,0121 (17) Allowed 6,89
Bou  1160,7 (17) 0,009 (5) Allowed 8,1
Bys 1416,5 (16) 0,0099 (10) Allowed 7,39
Bon 14192 (17) 0 ()38 (3) Allowed 6,81
Boy  2234,4 (16) A (4) Allowed 5,53
Byo 28922 (16) 95 P (4) Allowed 4,66
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2.2 Electron Capture Transitions

Energy  Probability Nature Ig ft Pk Py, Py
keV x 100
€0 892 (11) 0,30 (6) Allowed 4,1 0,862 0,111 0,027

2.3 Gamma Transitions and Internal Conversion Coefficients

Energy Pryice Multipolarity aK ar, am ar
keV x 100 (1073) (107% (107"  (107%)
v6.5(Cd) 2953 (2)  0,0078 (16) (E1) 703 (21) 83 (3) 1,6 (1) 8,05 (24
71,0(Cd) 657,7600 (11) 4.6 (4) E2 2,72 (8) 0,34 (1) 3,18 (9)
Y2,1(Cd) 815,50 (2) 0,039 (4) E2 1,59 (5) 1,9 (1) 1,85 (6)
v51(Cd)  818,0277 (18)  0,0092 (9) M1+E2 1,67 (5) 0,20 (1) 1,94 (6)
v4,1(Cd) 1074,0 (2)  0,0009 (5) E2 8,5 (3) 1,0 (1) 9,8 (3)
v51(Cd)  1125,705 (20)  0,0156 (14) M1+E2 0,89 (3) 1,0 (1) 1,05 (3)
710,3(Cd) 1186,3 (2)  0,0028 (5) [E2] 6,9 (2) 0,9 (1) 7,9 (2)
v7.1(Cd) 14215 (2)  0,0023 (5) 2,3 (1) 0,3 (1) 2,6 (1)
v3.0(Cd)  1475,7898 (23)  0,0037 (6) E2 4,4 (1) 0,7 5,1 (2)
vs,1(Cd) 1629,9 (2)  0,0023 (5) E2(+M1)
79,1 (Cd) 1674,3 (2) 0,007 (1)
v5.0(Cd) 1783,48 (3)  0,0046 (8) E2
Y10.1(Cd) 2004,40 (2)  0,0037 (6) E2
3 Atomic Data
3.1 Pd
WK 0,820 (2)
wr, 0,0536 (13)
NKr 0,975 (4)
3.1.1 X Radiations
Energy Relative
keV probability
Xk
Kag 21,0203 52,93
Koy 21,1774 100
K3 23,7914 }
Kpg, 23,819 }
Kp; 24,013 } 27,43
Kp3s 24,2994 }
Kpy 24,344 } 4,67
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3.2 Cd
wg : 0,842 (4)
@, : 00632 (16)

16
ngr : 0,953  (4)

3.2.1 X Radiations

Energy Relative
keV probability
Xk

Kas 22,9843 53,17

Kay 23,1738 100

K33 26,0615 }

KB 26,0958 }

Kj, } 32,95

Kfs 26,304 }

KB 26,644 }

K3y 26,702 }

4 Electron Emissions
Energy Electrons
keV per 100 disint.

€ce 5 K (Cd) 268,59  (20) 0,000055 (11)
eci o K (Cd) 631,049 (1) 0,0125 (12)
ec1o 1, (Cd) 653,74 - 654,22 0,00156 (16)
Bo10 max:  230,1 (16) 0,0063 (8)
Boo avg: 64,2 (5)
Bo.o max: 5604 (17) 0,0072 (5)
Bo.o avg: 176,4 (6)
Bos max:  604,8 (17) 0,0022 (5)
Bos avg:  192,8 (6)
Box max:  813,3 (17) 0,0022 (5)
Bor avg:  290,7 (7)
Bos max:  813,6 (17) 0,0076 (14)
Bos avg:  273,3 (7)
Bos max: 1108,8  (17) 0,0121 (17)
Bos avg:  394,1 (7)
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Energy Electrons
keV per 100 disint.
Boa max:  1160,7  (17) 0,0009 (5)
Boa avg: 4159 (7)
Bos max: 14165  (16) 0,0099 (10)
Bos avg: 5260 (7)
B2 max: 1419,2  (17) 0,038 (3)
Boa avg:  527,1 (7)
Boa max: 22344 (16) 4,4 (4)
Boa avg:  893,8 (8)
B max:  2892,2  (16) 95,2 (4)
Boo avg:  1199,0 (8)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.

XKay (Pd) 21,0203 0,060 (12)  } Ko
XKa; (Pd) 21,1774 0,114 (23) }
XKB; (Pd) 23,7914 }
XK3, (Pd) 23,819 1 0,032 (7) K
XKG;  (Pd) 24,013}
XK@, (Pd) 24,2994 }
XKBs (Pd) 24,344} 0,0054 (10) KB
XKap (Cd) 22,9843 0,0032 (3) } Ka
XKa; (Cd) 23,1738 0,0061 (6) }
XKB; (Cd) 26,0615 }
XKB; (Cd) 26,0958 1} 0,00169 (15) K'p
XK@y  (Cd) 26,304 }
XK@, (Cd) 26,644 }
XK@y (Cd) 26,702 } 0,00031 (3) K'B,
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5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

76,5(Cd) 2053 (2) 0, 0078 (16)
1,0(Cd) 657,7600 (11) 6 (4)
72,1(Cd) 815,50 (2) 0, 039 (4)
v3,1(Cd) 818,0244 (18) 0,0092 (9)
Y4,1(Cd) 1074,0 (2)  0,0009 (5)
v5,1(Cd) 1125,699 (20) 0,0156 (14)
710,3(Cd) 1186,3 (2)  0,0028 (5)
v¥7,1(Cd) 1421,5 (2)  0,0023 (5)
v3,0(Cd) 1475,7792 (23)  0,0037 (6)
v8,1(Cd) 1629,9 (2)  0,0023 (5)
Y9,1(Cd) 1674,3 (2) 0,007 (1)
v5,0(Cd) 1783,46 (3)  0,0046 (8)
710,1(Cd) 2004,40 (2)  0,0037 (6)

6 Main Production Modes

Ag — 109(n,y)Ag — 110

Possible impurities :

{ Ag —101(n,y)Ag — 110m

Ag —110m(I.T.)Ag — 110
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110 m
47 A4 &g 63

1 Decay Scheme

Ag-110m decays by beta minus emissions to Cd-110 excited levels for 98.64 (8) % and, with two gamma
in cascade, to Ag-110 for 1.36 (8) %.
L’argent 110 métastable se désintégre pour 98,64 (8) %, par émission béta moins, vers des niveauz excités
de cadmium 110 et se désexcite dans une proportion de 1,36 (6) % vers le niveau fondamental d’argent 110
selon 2 transitions gamma en cascade.

2 Nuclear Data

Tipp(MPAg™ ) ¢ 24978 (2) d
Typ(MAg) ¢ 2456 (11) s
Q(MPAgm) : 3009,8 (16) keV

2.1 [~ Transitions

Energy Probability Nature lg ft
keV x 100
Boaa 83,1 (16 67,5 (6 Allowed 5,36

(16) (6)

(16) (18) Allowed 8,2

(16) (10)  1st forbidden 9,7
Bo1s 3499 (16) 0,031 (4)  1st forbidden 10,7

(16) (4)  1st forbidden 10,8

(16) (3) Allowed 828

(16) (5)  2nd forbidden 11,5
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2.2 Gamma Transitions and Conversion Coefficients

Energy Pyice Multipolarity oK ar am ar O
keV x 100 (1071 (1072) (1074

’Yl,O(Ag) 1,113 E1l
v2,1(Ag) 116,48 (5) 1,3520 (3) M4 1050 (30) 5010 (150) 11 168 (5)
~15,13(Cd) 120,23 (3) 0,0218 (18) M1(+E2) 2,5 (6) 3,2 (18) 0,006 (4) 0,29 (8)
722,19 (Cd) 133,333 (7) 0,0736 (16)
v22,18(Cd) 219,348 (8) 0,072 (5)
~22,17(Cd) 221,079 (10) 0,068 (10)
’)’12,8(Cd) 229,423 (23) 070119 (14)
’722,15(Cd) 266,913 (12) 0,041 (4)
~14,7(Cd) 341,3 (2) 0,0022 (5)
~19,11(Cd) 360,23 (8) 0,008 (5)
¥22,14(Cd) 365,448 (10) 0,092 (5)
~22,13(Cd) 387,073 (9) 0,0518 (9)
~21,12(Cd) 396,895 (23) 0,037 (4)
Y15,8(Cd) 409.,4 (5) 0,0063 E1(+M2) 0,0303 (9) 0,036 (1) 0,00346 (10)
720,11 (Cd) 409,4 (5) 0,0063 E1(+M2) 0,0303 (9) 0,036 (1) 0,00346 (10)
~22,12(Cd) 446,812 (3) 3,68 (5) MI1+E2 0,0772 (23) 0,094 (3) 0,00018 (1) 0,0089 (3)
78,4(Cd) 467,03 (4) 0,0251 (19) (E2) 0,0699 (21) 0,092 (3) 0,00018 (1) 0,00813 (24)
722,11 (Cd) 493,43 (10)  0,0095 (11)
~18,6(Cd) 544,55 (5) 0,018 (3) MI1+E2 0,0464 (19) 0,057 (2) 0,0054 (2)
~19,7(Cd) 572,8 (2) 0,0173 (13)
~5,2(Cd) 603,08 (10) 0,011 (8) E1l 0,0121 (4) 0,014 (10) 0,00139 (40)
~6,3(Cd) 620,3572 (17) 2,73 (8) MI1+E2 0,0342 (10) 0,041 (1) 0,00397 (12)
v21,8(Cd) 626,26 (1) 0,215 (17) E2 0,0309 (9) 0,039 (1) 0,00361 (11)
719,6(Cd) 630,62 (6) 0,033 (5)
~1,0(Cd) 657,7600 (11) 94,68 (8) E2 0,0272 (8) 0,034 (1) 0,00318 (9)
v7,3(Cd) 677,6239 (12) 10,59 (6) M1+E2 0,0280 (8) 0,033 (1) 0,00324 (10)
~6,2(Cd) 687,0114 (18) 6,47 (3) MI1+E2 0,0251 (8) 0,031 (1) 0,00292 (9)
~22,7(Cd) 706,6780 (15) 16,53 (8) MI1+E2 0,0237 (7) 0,029 (1) 0,00275 (8)
v8,3(Cd) 708,13 (2) 0,23 (5) M1+E2 0,0255 (8) 0,030 (1) 0,00295 (9)
719,5(Cd) 714,9 (1) 0,0092 (24)
~7,2(Cd) 744,2782 (18) 4,72 (3) E2(+M3) 0,0199 (6) 0,025 (1) 0,00232 (7)
~22,6(Cd) 763,9452 (17) 22,36 (9) E2+M3 0,0198 (10) 0,024 (2) 0,00230 (9)
~s,2(Cd) 74,7 (1) 0,006 (3) (E2) 0,0180 (5) 0,022 (1) 0,00210 (6)
~2,1(Cd) 818,0277 (18) 7,34 (4) MI1+E2 0,0167 (5) 0,020 (1) 0,00194 (6)
73,1(Cd) 884,6819 (13) 74,1 (12) E2 0,0131 (4) 0,016 (1) 0,00152 (5)
712,3(Cd) 937,485 (3) 34,56 (27) E2(+M3) 0,0115 (3) 0,014 (1) 0,00133 (4)
~11,2(Cd) 957,35 (10) 0,0093 (19) MI1+E2 0,0120 (9) 0,014 (1) 0,00139 (10)
713,3(Cd) 997,248 (15) 0,128 (4) E1(+M2) 0,0007 (9)
714,3(Cd) 1018,96 (8) 0,0141 (7) MI1+E2
~14,2(Cd) 1085,453 (14) 0,072 (4) E2 0,0083 (3) 0,010 (1) 0,00096 (3)
715,3(Cd) 1117,47 (3) 0,0488 (9) E1(+M2) 0,0034 (1) 0,00040 (1)
~4,1(Cd) 1125,705 (20) 0,0304 (14) MI1+E2 0,0089 (30) 0,010 (1) 0,00103 (3)
~17,3(Cd) 1163,15 (8) 0,074 (24) M1+E2 0,0084 (3) 0,0098 (3) 0,00097 (3)
~18,3(Cd) 1164,95 (9) 0,043 (3) MI1+E2 0,0077 (7) 0,00090 (3)
716,2(Cd) 1186,7 (1) 0,00160 (5)
~19,3(Cd) 1251,05 (4) 0,026 (3) 0,1
720,3(Cd) 1300,06 (10) 0,0189 (7) E1(+M2) 0,0026 (1) 0,00030 (1) 0,19
~21,3(Cd) 1334,335 (17) 0,141 (5) E2 0,0054 (2) 0,00062 (2) 0,29
~22,3(Cd) 1384,3025 (20) 24,7 (5) MI1+E2 0,0056 (2) 0,00065 (2) 0,39
7s,1(Cd) 1420,08 (5) 0,026 (4) El 0,0023 (1) 0,00026 (1) 1,7
~2,0(Cd) 1475,7898 (23) 4,03 (5) E2 0,0044 (1) 0,00051 (2) 0,67
76,1(Cd) 1505,039 (2) 13,16 (16) MI1+E2 0,0045 (1) 0,00045 (1) 0,76
~7,1(Cd) 1562,2940 (18) 1,21 (3) E2(+M3) 1,1
~s8,1(Cd) 1592,80 (15) 0,0207 (8) (E2) 1,2
¥9,1(Cd) 1629,76 (15) 0,0040 (5) M1+E2 1,3
~10,1(Cd) 1698,8 (2) 0,0017 (3) 1,4
~11,1(Cd) 1775,43 (4) 0,0065 (3) M1+E2 2
v4,0(Cd) 1783,48 (3) 0,0101 (5) E2 2
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Energy Prytce Multipolarity aK ar oM ar O
keV x 100 (1071 (1072) (1074
Y14,1(Cd) 1903,54 (4)  0,0159 (7)
Y16,1(Cd) 2004,67 (10)  0,0012 (4) 3
3 Atomic Data
3.1 Cd
wrg @ 0,842 (4)
wr, :0,0632  (16)
nNKr : 0,953 (4)
3.1.1 X Radiations
Energy Relative
keV probability
Xk
Kag 22,9843 53,17
Kay 23,1738 100
K33 26,0615 }
KB, 26,0958 }
Kp; 26,304 } 27,88
KB 26,644 }
KpG, 26,702 } 5,07
3.2 Ag
wrg @ 0831 (4)
wr, :0,0583 (14)
ngr 0,964 (4)
3.2.1 X Radiations
Energy Relative
keV probability
XK
Kas 21,9906 53,05
Koy 22,1632 100
Kp3 24,9118 }
KBy 24,9427 }
K. 25,146 } 27,7
K3, 25,4567 }
Kpy 25,512 } 4,82
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
ek (Cd) 420,101 (3) 0,0282 (9)
eciox  (Cd) 631,090 (1) 0,257 (8)
ccrsk  (Cd) 6509130  (12) 0,0296 (9)
ecior  (Od) 653,742 - 654,222 0,0321 (9)
ccprx  (Cd) 6799670  (15) 0,0301 (12)
ecps k.  (Cd) 7372340 (17) 0,0442 (22)
ecs1x  (Cd) 8579710  (13) 0,097 (3)
ecsir  (Cd) 880,664 - 881,144 0,0118 (8)
ccask (Cd) 910,774 (3) 0,0397 (11)
Bo.22 max: 83,1 (16) 67,5 (6)
Bo.22 avg: 21,6 (5)
Boon max: 1330  (16) 0,392 (18)
Bo.a1 avg: 35,5 (5)
Boa0 max: 1673 (16) 0,0252 (10)
Bo20 avg: 454 (5)
Bos max:  349,9 (16) 0,031 (4)
Boas avg: 102,6 (6)
8o max: 4701 (16) 0,060 (4)
Boas avg: 143,9 (6)
Boaz max:  529,9 (16) 30,8 (3)
Boaz avg: 165,3 (6)
Bos max: 7593 (16) 0,06 (5)
Bos avg: 251,9 (7)

5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
keV per 100 disint.

XKap (Cd) 22,9843 0,153 (9) } Ka

XKop (Cd) 23,1738 0,288 (16) }

XK@3 (Cd) 26,0615 }

XK@ (Cd) 26,0958 } 0,080 (5) K B

XK@, (Cd) 26,304 }

XKB; (Cd) 26,644 )

XKB; (Cd) 26,702 } 0,0146 (9) K Bo
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Energy Photons
keV per 100 disint.
XKay (Ag) 21,9906 0,198 (12) } Ka
XKa; (Ag) 22,1632 0,372 (22) }
XKfBs (Ag) 24,9118 }
XK@ (Ag) 24,9427 '} 0,103 (7) K 5
XKGs  (Ag) 25,146  }
XK@, (Ag) 254567 }
XKBs (Ag) 25,512} 0,0179 (12) K 5y
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.
~2.1(Ag) 116,48 (5)  0,0080 (3)
Y15,13(Cd) 120,23 (3)  0,0169 (9)
~22,19(Cd) 133,333 (7)  0,0736 (16)
Y22.18(Cd) 219,348 (8) 0,072 (5)
¥22,17(Cd) 221,079 (10) 0,068 (10)
Y12,8(Cd) 229,423 (23)  0,0119 (14)
Ye1.1)(C) 264,25 (6)  0,0060 (6)
Y92,15(Cd) 266,913 (12) 0,041 (4)
V14,7(Cd) 341,3 (2)  0,0022 (5)
V(-1.2)(C) 356,43 (10) 0,00425 (30)
Y19.11(Cd) 360,23 (8) 0,008 (5)
Y92,14(Cd) 365,448 (10) 0,092 (5)
~22,13(Cd) 387,073 (9)  0,0518 (9)
Yo1,12(Cd) 396,895 (23) 0,037 (4)
7Y20,11(Cd) 409,4 (5) 0,0063
Y15,8(Cd) 409,4 (5)  0,0063
Y22.12(Cd) 446,812 (3) 3,65 (5)
5.4(Cd) 467,03 (4)  0,0249 (19)
V22,11 (Cd) 493,43 (10)  0,0095 (11)
Y18,6(Cd) 544,55 (5) 0,018 (3)
Y19,7(Cd) 572,8 (2)  0,0173 (13)
~5.2(Cd) 603,08 (10) 0,011 (8)
¥6,3(Cd) 620,3553 (17) 2,72 (8)
Yo1,8(Cd) 626,258 (10) 0,214 (17)
Y19,6(Cd) 630,62 (6) 0,033 (5)
V(—1.3)(Cd) 647,8 (4)  0,0175 (50)
71,0(Ca) 657,7600 (11) 94,38 (8)
V(- 1,4)(Cd) 666.,6 (5) 0,028 (14)
V(1,5 (Cd) 676,58 (10) 0,14 (1)
~v7.3(Cd) 677,6217 (12) 10,56 (6)
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Energy Photons
keV per 100 disint.

76,2(Cd) 687,0091 (18) 6,45 (3)
Y22,7(Cd) 706,6760 (15) 16,48 (8)
78,3(Cd) 708,128 (20) 0,23 (5)
719,5(Cd) 714,9 (1) 0,0092 (24)
¥7,2(Cd) 7442755 (18) 4,71 (3)
¥22,6(Cd) 763,9424 (17) 22,31 (9)
78,2(Cd) 74,7 (1) 0,006 (3)
72,1(Cd) 818,0244 (18) 7,33 (4)
v3,1(Cd) 884,6781 (13) 74,0 (12)
712,3(Cd) 937,485 (3) 34,51 (27)
Y11,2(Cd) 957,35 (10)  0,0093 (19)
713,3(Cd) 997,243 (15) 0,128 (4)
714,3(Cd) 1018,95 (8) 0,0141 (7)
Y(=1,8)(Cd) 1050,5 (5) 0,0076 (10)
Y14,2(Cd) 1085,447 (14) 0,072 (4)
715,3(Cd) 1117,46 (3) 0,0488 (9)
Y4,1(Cd) 1125,699 (20)  0,0304 (14)
Y17,3(Cd) 1163,14 (8) 0,074 (24)
718,3(Cd) 1164,94 (9) 0,043 (3)
716,2(Cd) 1186,7 (1)  0,00160 (5)
719,3(Cd) 1251,04 (4) 0,026 (3)
720,3(Cd) 1300,05 (10)  0,0189 (7)
Y21,3(Cd) 1334,326 (17) 0,141 (5)
’722’3(Cd) 1384,2931 (20) 24,7 (5)
V5,1(Cd) 1420,07 (5) 0,026 (4)
Y(=1,9)(Cd) 1465,6 (1) 0,0018 (2)
72,0(Cd) 1475,7792 (23) 4,03 (5)
76,1(Cd) 1505,028 (2) 13,16 (16)
v7,1(Cd) 1562,2940 (18) 1,21 (3)
Y(-1,10)(Cd) 1572,4 (2) 0,0011 (3)
78,1(Cd) 1592,80 (15)  0,0207 (8)
Y9,1(Cd) 1629,75 (15)  0,0040 (5)
Y10,1(Cd) 1698,8 (2)  0,0017 (3)
711,1(Cd) 1775,41 (4) 0,0065 (3)
Y4,0(Cd) 1783,46 (3) 0,0101 (5)
Y14,1(Cd) 1903,52 (4) 0,0159 (7)
716,1(Cd) 2004,65 (10)  0,0012 (4)

Main Production Modes

Ag —109(n,y)Ag — 110m
Possible impurities :

INEEL /R. G. Helmer
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123

53 I?O

1 Decay Scheme

I-123 disintegrates by electron capture mainly via the 159 keV level of Te-123 (97%).
L’ iodel23 se désintégre par capture électronique principalement vers le niveau excité de 159 keV du tellure
123, avec une probabilité de 97%.

2 Nuclear Data

Ty 5(1) 13,2234 (37) h
Typ(*3Te ) @ 12 10'2 a
QT(%1) 1234 (3) keV

2.1 Electron Capture Transitions

Energy Probability Nature lg ft Px Pr, Py
keV x 100
€013 1658 (30) 0,0079 (4) Allowed 7,59 0,8082 (21) 0,1503 (15) 0,0336 (7)
€12 1974 (30) 10,0025 (9) Allowed 8,27 10,8182 (18) 10,1427 (13) 0,0316 (6)
€11 237,9 (30) 0,0035 (3) 1st Forbidden 8,31 0,8266 (16) 0,1363 (12) 0,0300 (6)
€010 339,3 (30) 10,0744 (13) Allowed 7,32 0,8377 (15) 10,1283 (11) 0,0278 (5)
€9  450,4 (30) 0,1461 (20) Allowed 7,29 0,8436 (14) 0,1237 (10) 0,0267 (5)
e0,s  464,7 (30) 0,0037 (6) Allowed 8,92 10,8441 (14) 0,1233 (10) 0,0266 (5)
€7 536,5(30) 0,419 (13) Allowed 6,98 10,8464 (14) 0,1216 (10) 0,0262 (5)
€0,6 546 (3) 1,40 (12) Allowed 6,49 0,8466 (14) 0,1214 (10) 0,0261 (5)
€4 7287 (30) 0,349 (42) Allowed 7,35 0,8501 (14) 0,1187 (10) 0,0254 (5)
€03 744,3 (30) 0,0025 (10) Allowed 9,52 0,8503 (14) 0,1186 (10) 0,0254 (5)
€0,2 794 (3) 0,419 (5) Allowed 7,35 0,8510 (14) 10,1181 (10) 0,0253 (5)
€0,1 1075 (3) 97,18 (32) Allowed 526 0,8533 (14) 0,1163 (10) 0,0248 (5)
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2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Prtce Multipolarity aK ar ar
keV x 100

v1.0(Te) 158,99 (5) 99,22 (30) M1 + 1,22%E2  0,1648 (16)  0,02160 (22)  0,1918 (19)
Y13,10(Te) 174,2 (3) 0,00099 (30) M1 + 50% E2 0,159 (32) 0,029 (12) 0,195 (47)
~6,4(Te) 182,61 (8) 0,021 (6)  MI + 50% E2 0,138 (24) 0,024 (10) 0,168 (38)
~v7.4(Te) 192,18 (9) 0,0227 (10) M1 + 50% E2 0,118 (20) 0,020 (8) 0,143 (30)
Y10.7(Te) 197,22 (11)  0,00037 (19) M1 + 50% E2 0,109 (18) 0,018 (7) 0,132 (26)
~6,3(Te) 198,25 (12)  0,0040 (8) M1 + 50% E2 0,107 (17) 0,018 (7) 0,130 (26)
Y10.6(Te) 206,79 (10) 0,0037 (9) M1 + 50% E2 0,094 (14) 0,016 (5) 0,114 (21)
v7.3(Te) 207,82 (13)  0,00125 (36) M1 + 50% E2 0,093 (14) 0,015 (5) 0,119 (20)
¥6,2(Te) 247,96 (8) 0,0743 (25) M1 + 50% E2 0,054 (5) 0,0084 (21) 0,065 (8)
~7.2(Te) 257,52 (9) 0,0017 (2) E2 0,0526 (16)  0,00917 (27)  0,0640 (19)
~o,4(Te) 278,26 (8) 0,0024 (4) M1 +50% E2  0,0387 (22)  0,0058 (11)  0,0459 (36)
~ya,1(Te) 281,03 (7) 0,0822 (10) M1 + 13,2% E2  0,0362 (20) 0,0048 (11)  0,0422 (33)
Y10.5(Te) 295,17 (21)  0,001582 (4)

vs.2(Te) 329,38 (18) 0,0026 (6)

~3,1(Te) 330,71 (11)  0,01197 (34) E2 0,0237 (7) 0,00376 (11)  0,0284 (9)
Y9,2(Te) 343,73 (8) 0,0044 (3)

v4,1(Te) 346,35 (7) 0,1287 (9) M1 + 0,49% E2  0,02080 (14)  0,00262 (29)  0,02407 (23)
Y10.3(Te) 405,04 (14)  0,00298 (23)
Y12,5(Te) 4375 (3) 0,0007 (7)

Y2.0(Te) 440,02 (5) 0,4280 (44) M1 + 81,5% E2  0,0103 (7)  0,001452 (18)  0,0121 (7)
Y10.2(Te) 454,76 (15)  0,00412 (22)

v4,0(Te) 505,34 (6) 0,268 (42) M1 + 1% E2 0,0081 (7)  0,001063 (27)  0,0093 (7)
v6.1(Te) 528,96 (7) 1,28 (12)

y7.1(Te) 538,54 (8) 0,393 (13)  E2 + 50% M3 0,032 (26) 0,0049 (41) 0,038 (31)
Y11,2(Te) 556,06 (16) 0,0029 (3)
Y13,4(Te) 562,84 (12)  0,00115 (7)
Y13.3(Te) 578,48 (20)  0,00126 (8)

~5.0(Te) 599,69 (16)  0,00266 (17)

v8,1(Te) 610,27 (23) 0,0011 (3)

Y9.1(Te) 624,61 (7) 0,0802 (20) M1 + 62,8% E2  0,0042 (5)  0,000549 (40)  0,0049 (6)
Y13,2(Te) 628,26 (22)  0,00164 (14)

¥6.0(Te) 687,95 (10) 0,0269 (6)
Y10.1(Te) 735,78 (9) 0,0616 (8)

Yo.0(Te) 783,62 (6) 0,0591 (11)
Y11,1(Te) 837,1 (2)  0,000582 (8)
Y12.1(Te) 877,65 (17)  0,00083 (7)
Y10.0(Te) 894,8 (2) 0,00101 (7)
V13,1 (Te) 909,19 (12)  0,00141 (8)
Y12,0(Te) 1036,64 (17)  0,00097 (7)
Y13.0(Te) 1068,18 (15)  0,00142 (7)

3 Atomic Data
3.1 Te

WK 0,875 (4)

wr, 0,0862 (35)

NKr, 0,917 (4)
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3.1.1 X Radiations

Energy Relative
keV probability
Xk
Kas 27,202 53,7
Koy 27,4726 100
K33 30,9446 }
KB 30,996 }
Kj, 31,236 } 28,6
Kf5 31,241 }
Kfs 31,7008 }
KS4 31,774 } 6,2
KOs 3 31,812 }
XL
L¢ 3,336
Lo 3,76 — 3,77
Ly 3,606
Lg3 4,02 — 4,37
L~y 4,44 — 4,82

3.1.2 Auger Electrons

Energy Relative
keV probability
Auger K
KLL 21,804 — 22,989 100
KLX 25,814 — 27,470 45,3
KXY 29,80 - 31,81 5,13
Auger L 2,3 - 4,8
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
eAL (Te) 2,3 - 48 95,3 (6)
€AK (Te) 12,4 (4)
KLL 21,804 - 22,989 }
KLX 25,814 - 27,470 }
KXY 29,80 - 31,81 }
ec1n K (Te) 127,176 (5) 13,72 (14)
ec1o 1, (Te) 154,051 - 154,649 1,798 (19)

5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
keV per 100 disint.

XL (Te) 3,336 — 4,82 9,0 (4)
XKag  (Te) 27,202 24,69 (20) } Ko
XKa;  (Te) 27,4726 45,98 (29) }
XKfB3  (Te) 30,9446 }
XKB3  (Te) 30,996 } 13,16 (17) K B
XK@ (Te) 31,236 }
XKGs  (Te) 31,241 }
XKB;  (Te) 31,7008 }
XK@y (Te) 31,774 b 2,86 (8) K By
XK0273 (Te) 31,812 }

5.2 Gamma Emissions

Energy Photons
keV per 100 disint.
v1,0(Te) 158,97 (5) 83,25 (21)

713,10(Te) 174,2 (3) 0,00083 (25)
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Energy Photons
keV per 100 disint.
v6,4(Te) 182,61 (6) 0,018 (5)
v¥7,4(Te) 192,17 (7) 0,0199 (7)
v10,7(Te) 197,22 0,00033 (17)
v6,3(Te) 198,23 0,0035 (7)
v10,6(Te) 206,79 0,0033 (8)
v7.3(Te) 207,8 0,00112 (32)
v6,2(Te) 247,96 (5) 0,0698 (23)
v¥7,2(Te) 257,51 (15) 0,0016 (2)
Y9,4(Te) 278,36 (12) 0,0023 (4)
v2,1(Te) 281,03 (5) 0,0789 (9)
710,5(Te) 295,17 0,001582 (4)
v8,2(Te) 329,38 (17) 0,0026 (6)
v3,1(Te) 330,70 (8) 0,01164 (33)
v9,2(Te) 343,73 (14) 0,0044 (3)
4,1 (Te) 346,35 (5) 0,1257 (9)
710,3(Te) 405,02 (13)  0,00298 (23)
Y12,5(Te) 437,5 (3) 0,0007 (7)
v2,0(Te) 440,02 (5) 0,4229 (43)
~10,2(Te) 454,76 (15)  0,00412 (22)
~V4,0(Te) 505,33 (5) 0,266 (42)
v6,1(Te) 528,96 (5) 1,28 (12)
v7,1(Te) 538,54 (5) 0,3788 (43)
v11,2(Te) 556,05 (13) 0,0029 (3)
v13,4(Te) 562,79 (12)  0,00115 (7)
v13,3(Te) 578,26 (20)  0,00126 (8)
v5,0(Te) 599,69 (16)  0,00266 (17)
v8,1(Te) 610,05 (23) 0,0011 (3)
¥9,1(Te) 624,57 (5) 0,0798 (20)
v13,2(Te) 628,26 (22)  0,00164 (14)
Y6,0(Te) 687,95 (10) 0,0269 (6)
710,1(Te) 735,78 (7) 0,0616 (8)
79,0(Te) 783,59 (6) 0,0591 (11)
Y11,1(Te) 837,1 (2)  0,000582 (8)
v12,1(Te) 877,52 (17)  0,00083 (7)
Y10,0(Te) 894,8 (2) 0,00101 (7)
v13,1(Te) 909,12 (12)  0,00141 (8)
~m2,0(Te)  1036,63 (17)  0,00097 (7)
m3,0(Te)  1068,12 (15)  0,00142 (7)
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6 Main Production Modes

Sb — 121(e,2n)I — 123
Possible impurities : I —121,1—124,1— 125, 1 — 126

I —127(p,5n)Xe — 123
Te — 124(p,2n)I — 123
Possible impurities : T — 124, I — 126, I — 125

Te — 123(p,n)I — 123
Possible impurities : T—124, I —126, 1 — 130, I — 125

Te — 122(,3n)Xe — 123
Possible impurities : T — 125

Te — 123(He — 3,3n)Xe — 123
Possible impurities : 1T — 125

Te — 124(He — 3,4n)Xe — 123
Possible impurities : T — 125

Te — 122(d,n)I — 123
Possible impurities : T—124, I —126, 1 — 131, 1—125

— —— —— —— —/— —N—
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123 m
. le

1 Decay Scheme

Te-123m decays via two successive gamma transitions.
A gamma transition with a small probability and an energy of 247 keV has been observed.
Te-128m se désintégre via deux transitions gamma en cascade. Une transition de 247 keV et de faible
probabilité a été observée.

2 Nuclear Data

Typ(*3Te™ ) @ 1193 (1) d
Typ(*Te) @ 12 102 a

2.1 Gamma Transitions and Internal Conversion Coefficients

Energy Pyce Multipolarity aK ar, am aT
keV x 100
~2,1(Te) 88,46 (7) 100,0 (1) M4 463 (14) 493 (15) 118,0 (35) 1099 (33)
~v1,0(Te) 158,99 (5) 100,0 (1) M1+41,22%E2 0,1648 (16) 0,02160 (22) 0,00433 (13) 0,1918 (19)
~2,0(Te) 247,4 (2) 0,0030 (3) E5 3,0 (1) 3,75 (21) 0,84 (3) 7,75 (30)

3 Atomic Data

3.1 Te
wr o 0,875 (4)
o, 0,0862 (35)
nNKr, : 0,917 (4)
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3.1.1 X Radiations

Energy Relative
keV probability
Xk
Kas 27,202 53,7
Koy 27,4726 100
K33 30,9446 }
KB 30,996 }
Kj3: 31,236 } 28,6
Kf5 31,241 }
Kfs 31,7008 }
KS4 31,774 } 6,2
KOs 3 31,812 }
XL
L¢ 3,336
Lo 3,76 — 3,77
Ly 3,606
Lg3 4,02 — 4,37
L~y 4,44 — 4,82

3.1.2 Auger Electrons

Energy Relative
keV probability
Auger K
KLL 21,804 — 22,989 100
KLX 25,814 — 27,470 45,3
KXY 29,80 - 31,81 5,13
Auger L 2,3 - 4,8
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4 Electron Emissions

Energy Electrons
keV per 100 disint.

AL (Te) 23 - 4,8 89,7 (7)
eAK (Te) 7,0 (4)

KLL 21,804 - 22,989 }

KLX 25,814 - 27,470 }

KXY 29,80 - 31,81 }
eco1 K (Te) 56,65  (7) 42,1 (18)
eca 1 1, (Te) 83,52 - 84,12 44,8 (19)
ecorm  (Te) 87,45 - 87,89 10,73 (45)
€C21 N (Te) 88,29 - 88,42 2,07 (9)
60170 K (Te) 127,18 (5) 13,84 (14)
ecio 1L (Te) 154,05 - 154,69 1,81 (2)
eciom  (Te) 157,98 - 158,42 0,364 (11)
ec1,0 N (Te) 158,82 - 158,95 0,0769 (23)

5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Te) 3,336 — 4,82 8,25 (21)
XKay  (Te) 27,202 13,9 (5) } Ka
XKa;  (Te) 27,4726 26,0 (9) }
XKfB;  (Te) 30,9446  }
XKB3  (Te) 30,996 b 7,43 (26) K 3
XKGs  (Te) 31,236 }
XKGs  (Te) 31,241 }
XKB,  (Te) 31,7008  }
XK3;  (Te) 31,774 b 1,61 (7) K B,
XKOg3 (Te) 31,812 }
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5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

¥2,1(Te) 88,46 (7)  0,0909 (27)
Y1,0(Te) 158,97 (5) 83,99 (8)
Yo0(Te) 2474 (2) 0,000344 (34)

6 Main Production Modes

Te — 122(n,y)Te — 123m o :3,4 (5) barns
Possible impurities : Te — 121, Te — 125m,Te — 129m
Sb — 123(p,n)Te — 123m

Possible impurities : Te — 121,Te — 121m

Sb — 123(d,2n)Te — 123m
Possible impurities : Te — 121, Te — 121m
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y Emission probabilities
per 100 disintegrations

4
4
9 3
07.0
. 12752474 4195 4
K
83v +
- 312" 15899 o ps
12* ;0
12 (0) x10M2 a
0 123
Te
52 71
Q" = 2474 keV
% IT = 100

LNHB /M.M. Bé, V. Chisté, B. Duchemin 234

123
52

Te

m
71



BNM — LNHB/CEA - Table de Radionucléides ;125 Sb 74

125 Sb
o1 4

1 Decay Scheme

Sb-125 decays by beta minus emission to levels in Te-125. The percentage of disintegrations to the Te-
125m (T1/2:57d) is p = (23.9 (9))%.
L’antimoine 125 se désintégre par émissions béta moins vers des niveaux excités de tellure 125. Le pourcentage
de désintégrations conduisant a lisomére de Te-125 de 57 jours de période est p = (23,9 (9)) % . Le rapport
au temps t des activités Te-125m / Sb-125 dans le Sb-125 initialement pur est:
p X Tl/(Tl _ T2) % (1 _ exp—ng X t X (Tl—TQ)/(TlTQ))
T1 et T2 étant respectivement les périodes de Sb-125 et Te-125m.
Pour t > 1,6 a, ce qui correspond a dix fois la période de Te-125m, ce rapport est égal a :
pxT1/(T1—1T2) =0,253(10)
avec p = 0,239 (9).

2 Nuclear Data

Ti2(*°Sb ) 2,75855 (25) a
Q-(**Sb) . 766,7  (21) keV

2.1 [~ Transitions

Energy  Probability Nature lg ft
keV x 100

Boaz 95,3 (21) 13,42 (15) Allowed 6,93
Boao 1245 (21) 5,75 (6) Allowed 7,66
Boo 1306 (21) 17,95 (22) Allowed 7,23
Bor 241,5 (21) 1,585 (24) 1st forbidden 9,12
Boe 3033 (21) 398 (4) Allowed 8,04
Bos  323,1(21) 0,087 (10) 2nd forbidden 11,06
Bos  444,0 (21) 7,1 (1) 1st forbidden 934
Byo 621,0 (21) 15,2 (9) Unique 1st forbidden 9,77

INEEL /R. G. Helmer 235



BNM — LNHB/CEA - Table de Radionucléides 125 Sb 74

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pytce Multipolarity ax ar am ar
keV x 100
6.5(Te) 19,80 (6) 0,448 (5) [M1] 1(3) 1,82 (5) 11,3 (3)
~1.0(Te) 35,489 (5) 89,4 (26) M1+E2 12,1 (4) 1 64 (5) 0,329 (10) 14,3 (4)
~v2,1(Te) 109,276 (15) 24,6375 (14) M4 186 (5) 138 (4) 32,3 (9) 364 (11)
~Yo.7(Te) 110,895 (12)  0,00124 (9) [B1] 0,127 (4) 0,0165 (5)  0,00328 (11) 0,147 (4)
vi0.7(Te) 116,955 (11) 0,293 (4) El 0,109 (3) 0,0141 (4)  0,00281 (8) 0,127 (4)
o.6(Te) 172,719 (8) 0,219 (9) M1 0,129 (4) 0,0168 (5)  0,00337 (11) 0,151 (5)
~3.2(Te) 176,314 (2) 7,87 (8) M1+E2 0,139 (4) 0,0221 (7)  0,00449 (13) 0,167 (5)
vi0.6(Te) 178,842 (5)  0,0400 (15) M1+E2 0,147 (26) 0,026 (11)  0,0054 (21) 0,18 (4)
Y10.5(Te) 198,654 (11)  0,0151 (7) [E2] 0,123 (4) 0,0245 (8)  0,00504 (15) 0,154 (5)
vr.3(Te) 204,138 (10) 0,350 (15) M1+E2 0,104 (3) 0,0189 (6)  0,00386 (11) 0,128 (4)
yi2.6(Te) 208,077 (5) 0,265 (8) M1+E2 0,0791 (24)  0,0102 (3)  0,00205 (6) 0,092 (3)
yi2,5(Te) 227,891 (10) 0,140 (3) M1+E2 0,070 (11) 0,011 (4) 0,0023 (6) 0,084 (13)
Yo.3(Te) 314,95 (11)  0,0042 (3) (E1) 0,00726 (22)  0,00089 (3) 0,00839 (30)
vi0s(Te) 321,040 (4) 0,414 (5) El 0,00691 (21)  0,000856 (30) 0,00798 (24)
~7.2(Te) 380,452 (8) 1,5295 (15) E2 0,0154 (5)  0,00233 (7)  0,000473 (15)  0,0183 (5)
5,1 (Te) 408,065 (10)  0,1829 (24) M1+E2 0,01290 (4)  0,00181 (5)  0,00036 (1)  0,0152 (5)
6.1 (Te) 427,874 (4) 29,6 (3) M1+E2 0,0119 (4)  0,00154 (5)  0,00031 (1)  0,0138 (4)
~5.0(Te) 443,555 (9) 0,306 (4) M1+E2 0,0100 (3)  0,00142 (4)  0,00029 (1)  0,0118 (4)
v6.0(Te) 463,365 (4) 10,47 (10) E2 0,0086 (3)  0,00124 (4)  0,00025 (1)  0,0102 (3)
~v10,2(Te) 497,37 (12)  0,0033 (3) [M2] 0,0271 (8)  0,00373 (11)  0,00075 (2)  0,0318 (10)
vo.1(Te) 600,599 (2) 17,64 (21) E2 0,00421 (13)  0,00058 (2) 0,00498 (15)
vi0.1(Te) 606,715 (3) 4,98 (5) E2 0,00415 (13)  0,00056 (2) 0,00485 (15)
vi2.1(Te) 635,950 (3) 11,25 (12) M1+E2 0,00455 (14)  0,00057 (2) 0,00526 (16)
y12.0(Te) 671,443 (6) 1,770 (19) E2 0,00319 (10)  0,00043 (1) 0,00373 (11)
3 Atomic Data
3.1 Te
wrg 0875  (4)
@r, :0,0862 (35)
nNKr : 0,917 (4)
3.1.1 X Radiations
Energy Relative
keV probability
Xk
Kas 27,202 53,7
Kay 27,473 100
K33 30,945 }
K3 30,996 }
Kps 31,236 } 28,6
KB 31,701 }
Kpjy 31,774 } 6,2
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3.1.2 Auger Electrons

Energy Relative
keV probability
Auger K
KLL 21,804 — 22,989 100
KLX 25,814 — 27,470 45,5
KXY 29,80 - 31,81 5,1

4 Electron Emissions

Energy Electrons
keV per 100 disint.
CAK (Te) 0,098 (5)
KLL 21,804 - 22,989 }
KLX 25,814 - 27,470 }
KXY 2980 - 31,81 }
ecio T (Te) 3,675 - 35,379 84 (3)
ecio K (Te) 3,675 (5) 71 (3)
€ce 5 1, (Te) 14,86 - 15,46 0,180 (7)
ecio I, (Te) 30,550 - 31,148 9,6 (4)
eci1 o M (Te) 34,483 - 34,670 1,93 (9)
eci0 N (Te) 35,321 - 35,379 0,406 (16)
eca1 K (Te) 77,462 (15) 12,6 (5)
ec21 T (Te) 77,462 - 109,166 24,6 (9)
eca 1 I, (Te) 104,337 - 104,935 9,3 (5)
ec21 M (Te) 108,270 - 108,457 2,18 (8)
€c21 N (Te) 109,108 - 109,166 0,451 (18)
ec32 K (Te) 144,500 (2) 0,94 (4)
€C32 L (Te) 171,375 - 171,973 0,149 (6)
eCq,1 K (Te) 396,060 (4) 0,347 (14)
€c60 K (Te) 431,551 (4) 0,090 (4)
ecg 1 K (Te) 568,783 (2) 0,074 (3)
€C12,1 K (Te) 604,136 (3) 0,051 (2)
Bo.12 max: 95,3 (21) 13,42 (15)
Bo.12 avg: 24,9 (6)
Bo.10 max: 1245 (21) 5,75 (6)
Bo.10 avg: 33,0 (6)
Boo max:  130,6 (21) 17,95 (22)
Bo.o avg: 34,7 (6)
Box max: 2415  (21) 1,585 (24)
Box avg: 67,5 (7)
Bos max:  303,3 (21) 39,8 (4)
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Energy Electrons
keV per 100 disint.
Bos avg: 86,9 (7)
Bos max:  323,1 (21) 0,087 (10)
Bos avg: 93,3 (7)
Bos max: 4440 (21) 7,1 (1)
Bos avg: 134,5 (8)
ﬁU_,Q max: 621,0 (21) 15,2 (9)
Bo2 avg: 215,5 (8)
9 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XKay (Te) 27,202 19,5 (6) } Ko
XKag (Te) 27,473 36,3 (11) }
XKp33  (Te) 30,945 }
XKB3 (Te) 30,996 } 10,4 (4) K B
XK@, (Te) 31,236 }
XKpy  (Te) 31,701 }
XK@y (Te) 31,774 } 2,26 (9) K Gy
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.
76,5 (Te) 19,80 (6) 0,0199 (5)
Y1,0(Te) 35,489 (5) 5,84 (8)
72,1(Te) 109,276 (15)  0,0675 (14)
Y9,7(Te) 110,895 (12) 0,00108 (9)
~10,7(Te) 116,955 (11) 0,260 (4)
79,6 (Te) 172,719 (8) 0,190 (9)
v3,2(Te) 176,314 (2) 6,74 (8)
Y10,6(Te) 178,842 (5) 0,0339 (15)
~Yo,5(Te) 198,654 (11)  0,0131 (7)
v7,3(Te) 204,138 (10) 0,310 (15)
~Y12,6(Te) 208,077 (5) 0,243 (8)
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Energy Photons
keV per 100 disint.

Y12,5(Te) 227,891 (10) 0,129 (3)
79,3(Te) 314,95 (11)  0,0042 (3)
~10,3(Te) 321,040 (4) 0,411 (5)
~7.2(Te) 380,452 (8) 1,5020 (15)
75,1 (Te) 408,065 (10)  0,1802 (24)
6,1 (Te) 427,874 (4) 29,2 (3)
v5,0(Te) 443,555 (9) 0,302 (4)
Y6,0(Te) 463,365 (4) 10,36 (10)
~10,2(Te) 497,37 (12)  0,0032 (3)
79,1(Te) 600,597 (2) 17,55 (21)
710,1(Te) 606,713 (3) 4,96 (5)
Y12,1(Te) 635,950 (3) 11,19 (12)
~Y12,0(Te) 671,441 (6) 1,763 (19)

6 Main Production Modes

Sn — 124(n,y)Sn — 125m

Sn — 125m(f3

37)Sb — 125

o : 0,130 (5) barns

Possible impurities :

Half — life = 9,7 min

n — 124(n,y)Sn — 125 o : 0,004 (2) barns

Half — life = 9,5d

Sn — 125(37)Sb — 125

Possible impurities :

Fission product
Possible impurities :

{ Possible impurities :
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129 I
53 76

1 Decay Scheme

I-129 disintegrates by 100 % beta minus decay to the excited level of 39.58 keV in Xe-129. The transition
to the Xe-129 ground state was not observed.
Liode 129 se désintégre par émission béta moins vers le niveau excité de 39,58 keV du xenon 129. La
transition vers le niveau fondamental du xenon 129 n’a pas été observée expérimentalement.

2 Nuclear Data

Ty (1) ¢ 16,1 (7) 10% a
Q-(**1) : 190,8 (11) keV

2.1 [~ Transitions

Energy  Probability Nature lg ft

keV x 100
Goa 1512 (11) 99,5 (5) 2nd Forbidden 13,49
Boo 1908 (11) 0,5 (5) 2nd Unique Forbidden >14,9

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pytce Multipolarity aK ar am ar
keV x 100

Yo(Xe) 39578 (4) 99,5 (5) MI+0,07%E2 10,59 (11) 1,45 (5) 0,296 (10) 12,41 (13)
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3 Atomic Data

3.1 Xe
wrg 0,888 (H)
or 0,097 (5)

5)
ngr : 0,905 (4)

3.1.1 X Radiations

Energy Relative
keV probability
Xk
Kas 29,459 53,98
Kay 29,779 100
K33 33,562 }
K1 33,625 }
Kp5 33,881 } 27,7
KB 34,415 }
KpB,4 34,496 } 6,2
KO3 3 34,552 }
XL
Le 3,6
Ly -54

3.1.2 Awuger Electrons

Energy Relative
keV probability
Auger K
KLL 23,512 — 24,842 100
KLX 27,897 — 29,770 46,5
KXY 32,27 - 34,54 5,41
Auger L 24-54
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4 Electron Emissions

Energy Electrons
keV per 100 disint.

eAL (Xe) 24 - 54 73,9 (12)
eAK (Xe) 8,8 (4)

KLL 23512-24,.842  }

KLX 27,897 - 29,770 }

KXY 32,27 - 34,54 }
60170 K (Xe) 5,017 (4) 78,6 (12)
ecio L (Xe) 34,126 - 34,796 10,8 (4)
cciom  (Xe) 38,43 - 38,90 2,20 (8)
€c10 N (Xe) 39,37 - 39,56 0,55 (1)
ﬂtil max 151,2 (11) 99,5 (5)
Boa avg: 37 (1)
Boo max:  190,8  (11) 0,5 (5)

9 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Xe) 3,6 — 54 7.9 (4)
XKay  (Xe) 29,459 20,1 (3) } Ko
XKa;  (Xe) 29,779 37,2 (6) }
XK@  (Xe) 33,562
XKB  (Xe) 33,625 } 10,3 (4) K 6
XK@,  (Xe) 33,881 )
XK@,  (Xe) 34415}
XK@ (Xe) 34,496} 2,30 (13) K 5y
XKOg3 (Xe) 34,552}
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5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

vio(Xe) 39,578 (4) 7,42 (8)

6 Main Production Modes

Fission product
Possible impurities : T — 131, I —132, 1 — 133, I — 135
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72% ;0

16,1 (7) x10"6 a

53 76

vy Emission probabilities
per 100 disintegrations

7 +
32739578 | o
1
12* ;0
Stable
0 129
Xe
54 75
Q" =190,8 keV
% B~ = 100
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131 I
53 78

1 Decay Scheme

[’I-131 se désintegre par émission beta moins vers les niveaux excités de Xe-131, incluant 'isomere Xe-
131M de 11,930(16) jours de période. L’état d’équilibre idéal, c’est a dire lactivité de I-131 étant égale a
Pactivité de Xe-131m, est obtenu apres 13,994(1) jours.

1-131 disintegrates through beta minus emission to the excited levels of Xe-131, the isomeric state Xe-131m
(half-life = 11.930(16) d) included. The radioactive equilibrium, i.e. the activity of I-131 is equal to the
activity of Xe-131m, is obtained after 13.994(1) days.

Pour cette évaluation, 'intensité de la raie gamma de 163,9 keV est donnée pour 1-131 et Xe-131m étant a
I’équilibre.

For this evaluation, the intensity of the 163.9 keV gamma ray is given for I-131 and Xe-131 to be in
radioactive equilibrium.

2 Nuclear Data

Tip(P) ¢ 80233 (19) d
Q-(B1) : 9708 (6) keV

2.1 [~ Transitions

Energy  Probability Nature lg ft
keV x 100

Bos 2479 (6) 2,114 (20) Allowed 6,98
Bor 3039 (6) 0,643 (27) 1st Forbidden 7,79
Bos  3338(6) 7,36 (8) Allowed 6,86
Bos 6063 (6) 89,4 (8) Allowed 6,64
Bos  629,7 (6) 0,053 (29) 1st Forbidden 9,8
Boo 8069 (6) 0,396 (14)  1st Forbidden Unique 10,03
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2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Ptce Multipolarity aK ar am ar
keV x 100
v1,0(Xe) 80,1853 (19) 6,72 (14) M1[+E2] 1,353 (41) 0,180 (5) 0,0367 (11) 1,579 (47)
~s,6(Xe) 85,918 (8) 0,00029 (16) [M1, E2] 1,508 (31) 0,558 (15) 2,21 (5)
~2,0(Xe) 163,930 (8) 1,086 (7) M4 30,8 (9) 14,66 (44) 3,38 (10) 49,6 (15)
v3,2(Xe) 177,214 (17) 0,3294 (44) M1+94,87%E2 0,187 (6) 0,0427 (13) 0,00901 (27) 0,241 (7)
~6,5(Xe) 232,175 (8) 0,00282 (42) [E2] 0,0782 (23) 0,01534 (46) 0,0976 (29)
~6,4(Xe) 272,501 (8) 0,0603 (10) M1+12,62%E2 0,04613 (36) 0,0063 (13) 0,054 (2)
~a,1(Xe) 284,305 (5) 6,36 (6) E2 0,0409 (12) 0,00725 (22) 0,0500 (15)
~6,3(Xe) 295,848 (13)  0,00084 (27) [E1] 0,00937 (28) 0,001185 (36) 0,01086 (33)
~7,4(Xe) 302,444 (13) 0,0046 (5) [E1] 0,00885 (27) 0,001118 (34) 0,01025 (31)
~s,5(Xe) 318,093 (8) 0,0824 (16) M1+1,19%E2 0,0307 (9) 0,00397 (12) 0,000808 (24) 0,0357 (11)
vs,1(Xe) 324,651 (6) 0,0225 (27) M1+39,02%E2 0,0283 (8) 0,00406 (12) 0,000832 (25) 0,0334 (10)
~7,3(Xe) 325,791 (18) 0,276 (27)  MI1+5,02%E2 0,0288 (9) 0,00376 (11) 0,000765 (23) 0,0335 (10)
~s,4(Xe) 358,419 (8) 0,0100 (23) [M1, E2] 0,02130 (45) 0,00307 (7) 0,0252 (5)
~4,0(Xe) 364,490 (4) 83,1 (8) M1+495,35%E2 0,0191 (6) 0,00304 (9) 0,000628 (19) 0,0229 (7)
~s,0(Xe) 404,816 (4) 0,0561 (13) M14-50%E2 0,0153 (14) 0,002140 (18) 0,0179 (13)
~v7,2(Xe) 503,005 (17) 0,3621 (43) E2 0,00751 (23) 0,001096 (33) 0,000225 (7) 0,00889 (27)
~6,0(Xe) 636,991 (4) 7,29 (8) E2 0,00404 (12) 0,000558 (17) 0,0001141 (34) 0,00474 (14)
~s,1(Xe) 642,724 (6) 0,2203 (28) [E2] 0,00395 (12)  0,000545 (16) 0,00463 (14)
~s,0(Xe) 722,909 (4) 1,804 (20) MI1+44,11%E2  0,00399 (12) 0,000500 (15) 0,0001014 (30) 0,00461 (14)

3 Atomic Data

3.1 Xe
wrg 0,888 (H)
or 0,097 (5)

5
nkgr : 0902 (4)

3.1.1 X Radiations

Energy Relative
keV probability
Xk
Kas 29,459 53,98
Koy 29,779 100
K3 33,562 }
Kp 33,625 }
Kps 33,881 } 28,99
K3, 34,415 }
Kp4 34,496 } 6,84
KOs 3 34,552 }
Xy,
L¢ 3,64
Ly ~ 5,30

BNM-LNHB/CEA /V. Chisté, M. M. Bé 250



BNM - LNHB/CEA - Table de Radionucléides ;;n 78

3.1.2 Auger Electrons

Energy Relative
keV probability
Auger K
KLL 23,512 — 24,842 100
KLX 27,897 — 29,770 46,5
KXY 32,27 — 34,54 5,41
Auger L 0,140 - 5,316

4 Electron Emissions

Energy Electrons
keV per 100 disint.

eAL (Xe) 0,140 5,316 591 (4)
CAK (Xe) 0,68 (4)

KLL 23,512 - 24,842 }

KLX 27,897 - 29,770 }

KXY 32,27 34,54 }
ec170 K (Xe) 45,621 (2) 3,53 (11)
ec1o L (Xe) 74,732 - 75,403 0,469 (14)
ecio M (Xe) 79,036 - 79,508 0,0957 (30)
ec1,0 N (Xe) 79,972 - 80,118 0,0210 (7)
eca0 K (Xe) 129,366 (8) 0,662 (29)
eca0 I, (Xe) 158,477 - 159,148 0,315 (14)
€c20 M (Xe) 162,781 - 163,253 0,0727 (32)
ecs0 K (Xe) 329,926 (4) 1,55 (5)
€c4o L (Xe) 359,037 - 359,708 0,247 (8)
ecs0 M (Xe) 363,341 - 363,813 0,0510 (16)
Bos max: 2479 (6) 2,114 (20)
Bo.s avg: 69,35 (19)
Box max:  303,9 (6) 0,643 (27)
Bor avg: 86,94 (19)
Bos max:  333,8 (6) 7,36 (8)
Bos avg: 96,61 (19)
Boa max:  606,3 (6) 89,4 (8)
Bo.a avg: 191,59 (22)
Bos max:  629,7 (6) 0,053 (29)
Bos avg: 200,23 (22)
Bo.a max:  806,9 (6) 0,396 (14)
Bo.o avg: 267,91 (23)
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5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
keV per 100 disint.

XL (Xe) 3,64 — 5,30 0,635 (13)
XKay  (Xe) 29,459 1,54 (4) } Ko
XKa;  (Xe) 29,779 2,85 (7) }
XKfB;  (Xe) 33,562 }
XK3  (Xe) 33,625 } 0,826 (21) K
XKGs  (Xe) 33,881 }
XK@y  (Xe) 34,415 }
XK3;  (Xe) 34,496 }0,195 (7) K B2
XKOg3 (Xe) 34,552 }

5.2 Gamma Emissions

Energy Photons
keV per 100 disint.
Y1,0(Xe) 80,1850 (19) 2,607 (27)
v8,6(Xe) 85,9 (2)  0,000089 (49)
Y¥2,0(Xe) 163,930 (8) 0,0215 (7)
v3,2(Xe) 177,214 (2) 0,2654 (32)
Y6,5(Xe) 232,18 (15)  0,00257 (38)
6,4 (Xe) 272,498 (17) 0,0572 (9)
Va,1(Xe) 284,305 (5) 6,06 (6)
76,3 (Xe) 295,8 (2) 0,00083 (27)
¥7.4(Xe) 302,4 (2) 0,00455 (49)
V8,5 (Xe) 318,088 (16) 0,0796 (15)
v5,1(Xe) 324,651 (25) 0,0218 (26)
v¥7,3(Xe) 325,789 (4) 0,267 (26)
v8,4(Xe) 358,4 (2) 0,0098 (22)
Y4,0(Xe) 364,489 (5) 81,2 (8)
v5,0(Xe) 404,814 (4) 0,0551 (13)
v¥7,2(Xe) 503,004 (4) 0,3589 (43)
v6,0(Xe) 636,989 (4) 7,26 (8)
v8,1(Xe) 642,719 (5) 0,2193 (28)
v8,0(Xe) 722,911 (5) 1,796 (20)
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6 Main Production Modes

Fission product
Possible impurities : None

Te — 130(n,y)Te — 131m
Possible impurities : T /5(Te — 131m) = 30 h

Possible impurities : Te — 121m, Te — 121, Te — 123m, Te — 125m, Te — 127, Te — 129m

Te — 130(n,y)Te — 131
Possible 1mpur1t1es T /2(Te — 131) = 25min

Te — 131(57)I — 131 o : 0,27 (6) barns
Possible impurities : Te — 121m, Te — 121, Te — 123m, Te — 125m, Te — 127, Te — 129m

{ Te — 131m(37)I— 131 ¢ :0,02 (1) barns
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131 m
o4 Xe 7

1 Decay Scheme

Le xenon 131m se désexcite par une transition gamma (163,930 keV) fortement convertie.
Xe-181m decays by a strongly converted gamma transition.

2 Nuclear Data
Ty p(B1Xe™ ) © 11,930 (16) d

2.1 Gamma Transitions and Internal Conversion Coefficients

Energy Pytce  Multipolarity aK ar, am ar
keV x 100
~1,0(Xe) 163,930 (8) 100 M4 30,8 (9) 14,66 (44) 3,38 (10) 49,6 (15)

3 Atomic Data

3.1 Xe
wrg 0,888 (H)
or : 0,007 (5)

)
ngr : 0,902 (4)
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3.1.1 X Radiations

Energy Relative
keV probability
Xk
Kas 29,459 53,98
Kay 29,779 100
K33 33,562 }
K 33,625 }
Kj3: 33,881 } 28,99
KB 34,415 }
Kp4 34,496 } 6,84
KOs 3 34,552 }
Xy,
Le 3,64
La 4,1 -411
Ly 3,96
Lg 4,42 — 4,78
Ly 4,89 — 5,30
3.1.2 Auger Electrons
Energy Relative
keV probability
Auger K
KLL 23,512 — 24,842 100
KLX 27,897 — 29,770 46,5
KXY 32,27 — 34,54 5,41
Auger L 0,14 — 5,30
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4 Electron Emissions

Energy Electrons
keV per 100 disint.
AL (Xe) 0,14 - 530 75,9 (8)
EAK (Xe) 6,8 (5)
KLL 23,512 - 24,842 }
KLX 27,897 - 29,770 }
KXY 32,27 - 34,54 }
ec1,0 T (Xe) 129,3656 - 163,9179 98,02 (6)
eciox  (Xe) 129,366 (8) 61,0 (26)
ecio L (Xe) 158,477 - 159,148 29,0 (12)
ecio M (Xe) 162,781 - 163,253 6,69 (28)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Xe) 3,64 — 5,30 8,13 (21)
XKay  (Xe) 29,459 15,4 (7) } Ko
XKay (Xe) 29,779 28,5 (13) }
XK (Xe) 33,562 }
XK3  (Xe) 33,625 b 8,3 (4) K 3
XK@,  (Xe) 33,881 }
XKB;  (Xe) 34415 )
XKBs  (Xe) 34,496 b 1,95 (10) K By
XKOg3 (Xe) 34552}
5.2 Gamma Emissions
Energy Photons

keV per 100 disint.

vio(Xe) 163,930 (8) 1,98 (6)
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6 Main Production Modes

Fission products
Possible impurities : Xe — 127, Xe — 129m, Xe — 133, Xe — 133m, Xe — 135

I—129(n,y)I— 130 o:9 (1) barns
I—130(87)Xe — 130
Possible impurities : Ty, =12,3 h

I — 129(n,y)I — 130m
{ [—130m(37)Xe—130 o :18 (2) barns

Possible impurities : Tj/5 = 9,2 min

I — 130m(I.T.)I — 130
Possible impurities : T; /5 = 9,2 min

Xe — 130(n,y)Xe — 131m o : 0,45 (10) barns
Possible impurities : Xe — 129m
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133
56 B a’ 7

1 Decay Scheme

Ba-133 disintegrates by electron capture to Cs-133 via the excited states of 437 keV (86.1%) and of 383
keV (13.9%).

Le baryum 133 se désintégre par capture électronique vers des niveauz excités de 437 et 383 keV du césium
133.
2 Nuclear Data

Tip(***Ba) : 10,540 (6) a

QT(133Ba) : 5174 (10) keV

2.1 Electron Capture Transitions

Energy Probability Nature lg ft Pk Py, Py
keV x 100
o4 80,4 (10) 86,2 (5) Allowed 6,68  0672(5) 0252 (4) 0,0612 (13)
€,3 133,6 (10) 13,7 (4) Allowed 8,07 0,7734 (21) 0,1761 (15) 0,0408 (8)
€2 356,8 (10) < 0,3 2nd Forbidden > 10,6 0,79 (3)
€01 4364 (10) < 0,7 9nd Forbidden > 10,6 0,88 (4)
€,0 5174 (10) < 0,0005 Uniq. 2ndForbidden > 13,9

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Prytce Multipolarity aK ar QMNO ar
keV x 100
~4,3(Cs) 53,1622 (6) 15,0 (4) M1+2,2(13)%E2 4,93 (10) 0,86 (3) 0,226 (8) 6,02 (18)
~2,1(Cs) 79,6142 (12) 7,34 (17)  M1+0,09(9)%E2 1,515 (30) 0,204 (5) 0,0530 (11) 1,77 (4)
~1,0(Cs) 80,9979 (11) 90,1 (16) M1+42,23(4)%E2 1,46 (3) 0,220 (5) 0,0570 (14) 1,74 (4)
~2,0(Cs) 160,6121 (16) 0,84 (3) M1+62(12)%E2 0,24 (3) 0,054 (7) 0,014 (3) 0,31 (4)
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Energy Prtce Multipolarity aK or AMNO ar
keV x 100
~3.2(Cs) 2232370 (13) 0,498 (6)  MI+1,3(2)%E2  0,0853 (20)  0,0113 (3)  0,00292 (6)  0,0995 (30)
74,2(Cs) 276,3992 (12) 7,57 (5) E2 0,0461 (9) 0,00855 (17)  0,00225 (5) 0,0569 (12)
73,1(Cs) 302,8512 (5) 19,15 (14) M1+40,05(6)%E2 0,0381 (8) 0,00496 (10) 0,00128 (3) 0,0443 (9)
74,1(Cs) 356,0134 (7) 63,64 (20) E2 0,0211 (4)  0,00351 (7)  0,00092 (30) 0,0256 (5)
~3,0(Cs) 383,8491 (12) 9,12 (6) E2 0,0169 (3) 0,00273 (5) 0,00071 (2) 0,0203 (4)

3 Atomic Data

3.1 Cs
WK ;0,894
wr, ;0,104
nkr - 0,895

(4)
(5)
(4)

3.1.1 X Radiations

Energy Relative
keV probability
Xk
Kay 30,625 54,13
Kayq 30,973 100
K33 34,92 }
KB 34,987 }
Kp5 35,245 } 29
K3, 35,259 }
KB 35,818 }
Kp4 35,907 } 7,33
KOg3 35,972 }
XL
Le 3,8
Ly - 5,7
3.1.2 Awuger Electrons
Energy Relative
keV probability
Auger K
KLL 24,41 - 25,80 100
KLX 29,00 — 30,96 472
KXY 33,51 - 35,95 5,56
Auger L 2,56 -5,6
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4 Electron Emissions

Energy Electrons
keV per 100 disint.

eAL (Cs) 25 - 56 138,0 (15)
eax (Cs) 14,2 (6)

KLL 2441 - 2580 }

KLX 29,00 - 30,96 }

KXY 33,51 - 35,95 }
€c43 K (Cs) 17,1776 (6) 10,6 (3)
€Co1 K (Cs) 43,6296  (12) 4,01 (9)
€C1,0 K (CS) 45,0133 (11) 48,1 (11)
CCys L (Cs) 4745 - 48,15 1,84 (7)
ecasmno  (Cs) 51,94 - 53,08 0,484 (18)
eca 1 1, (Cs) 73,9 74,6 0,541 (17)
ecio L (Cs) 75,29 - 75,79 7,25 (18)
ecg1 Mno  (Cs) 78,40 - 79,53 0,140 (5)
eciomno  (Cs) 79,78 - 80,92 1,88 (5)
€20 K (Cs) 124,6274  (16) 0,15 (2)
ecys K (Cs) 240,4143  (12) 0,330 (7)
ec3.1 K (Cs) 266,8862  (5) 0,70 (2)
eCan L (Cs) 270,69 - 271,39 0,0612 (13)
ecs 1 1. (Cs) 297,14 - 297,85 0,091 (2)
ecy1 K (Cs) 320,0283  (7) 1,31 (3)
ecs0 K (Cs) 347,8639  (12) 0,151 (3)
ecy L (Cs) 350,30 - 351,01 0,218 (4)
ecs1 Mno  (Cs) 354,80 - 355,93 0,57 (1)

5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XL (Cs)  38—57 16,0 (8)
XKas  (Cs) 30,625 34,0 (4) } Ko
XKa;  (Cs) 30,973 62,8 (7) }
XKB;  (Cs) 3492 )
XK@, (Cs) 34,987  } 182 (2) K 3
XKGs  (Cs) 35,245  }
XK@ (Cs) 35,259  }
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Energy Photons
keV per 100 disint.
XK32 (Cs) 35,818 }
XKB3;  (Cs) 35,907} 4,6 (1) K B2
XKO23 (Cs) 35,972 }

5.2 Gamma Emissions

Energy Photons
keV per 100 disint.
7Y4,3(Cs) 53,1622 (6) 2,14 (3)
v2,1(Cs) 79,6142 (12) 2,65 (5)
71,0(Cs) 80,9979 (11) 32,9 (3)
72,0(Cs) 160,6121 (16) 0,638 (4)
73,2(Cs) 223,2368 (13) 0,453 (3)
Y4,2(Cs) 276,3989 (12) 7,16 (5)
7¥3,1(Cs) 302,8508 (5) 18,34 (13)
Y4,1(Cs) 356,0129 (7) 62,05 (19)
v3,0(Cs) 383,8485 (12) 8,94 (6)

6 Main Production Modes

Ba — 132(n,y)Ba — 133 o :6,5 (8) barns
Possible impurities : Ba — 131,Ba — 140

Ba — 132(n,y)Ba — 133m o :0,5 barns
Possible impurities : Ba — 131,Ba — 140

Cs — 133(p,n)Ba — 133
Possible impurities : Cs — 132
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150 ps
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vy Emission probabilities
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140
. Ba

1 Decay Scheme

140
56

Ba

Le baryum 140 se désintegre par émissions béta moins vers des niveaux excités de lanthane 140.

Le rapport au temps t des activités La-140/Ba-140 dans le Ba-140 initialement pur s’écrit :

T1/(T1 —T2)(1 — et*(~1n2(T1-T2)/T1xT2)

T1 et T2 étant respectivement les périodes de Ba-140 et de La-140
A Véquilibre (t > 19 jours), ce rapport est égal a: T1/(T1-T2) = 1,1516 £ 0,0007.
The Ba-140 disintegrates by beta minus emissions to La-140 excited levels.

At equilibrium (t > 19 d), with T1: Ba-140 half-life and, T2 : La-140 half-Life, the activity ratio is :

T1/(T1-T2) = 1.1516 + 0.0007.

2 Nuclear Data

Tip(*"Ba ) @ 12,753 (4) d
Tip(MLa) @ 1,67850 (17) d
Q- (MBa) : 1047 (8) keV

2.1 (3~ Transitions

Energy Probability Nature lg ft
keV x 100

Bys 469 (8) 24,73 (23) 1st forbidden 7,05
Bos 582 (8) 9,63 (10) 1st forbidden 7,78
Bo.a 837 (8) 3,9000 (11) Unique 1st forbidden 9,2
Bos 987 (8) <0,00000001 Unique 3rd forbidden >18
Boo 1006 (8) 39 (4) 1st forbidden 8
Boa 1020 (8) 23 (4)  Unique 1st forbidden 8,8
Boo 1050 (8) <0,00001 3rd forbidden >15
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2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pryjce Multipolarity aK or apm ar
keV x 100
v2.1(La) 13,849 (4) 66,24 (3) M1+E2 44,7 (9) 9,7 (20) 56,6 (11)
1.0(La) 29,9656 (15) 93,80 (25) M1+E2 4,4 (9) 0,9 (2) 5,55 (11)
v3,0(La) 63,184 (13)  0,000232 (15) [M1,E2] 4,0 (2) 3(2) 7 (3)
v4.3(La) 99,479 (13)  0,000061 (12) [B2] 1,230 (25) 0,635 (13) 0,17 (2) 2,04 (4)
~6.5(La) 113,582 (7) 0,0303 (7) E0 0,658 (13)  0,0893 (18) 0,027 (3) 0,771 (15)
v1.2(La) 118,849 (4) 0,1015 (18) M1 0,587 (18)  0,0785 (18) 0,024 (2) 0,678 (14)
v4,1(La) 132,6972 (25) 0,301 (4) M1 0,424 (8)  0,0575 (11) 0,017 (2) 0,497 (10)
va,0(La) 162,6628 (24) 8,03 (9) M1(+E2) 0,241 (5)  0,0325 (7)  0,0082 (8) 0,282 (6)
~v5.4(La) 304,872 (4) 4,52 (4) M1(+E2) 0,0444 (9)  0,00589 (12) 0,0016 (2)  0,0519 (10)
~s.2(La) 423,721 (4) 3,18 (3) M1 0,0190 (4) 0,0027 (2) 0,0222 (4)
~5.1(La) 437,569 (3) 1,967 (19) M1 0,0176 (4)  0,00230 (5)  0,0007 (1) 0,0205 (4)
v6.2(La) 537,304 (6) 24,69 (22) M1 0,0105 (2)  0,00137 (3) 0,0122 (2)
6.1 (La) 551,153 (8) 0,0049 (20) [B2] 0,00671 (13)  0,00101 (2) 0,00799 (16)
3 Atomic Data
3.1 La
WK ;0,905 (4)
wr, ;0,117 (5)
ngr : 0,888 (4)
nry - 1,674
3.1.1 X Radiations
Energy Relative
keV probability
Xk
Kas 33,0344 54,44
Koy 33,4421 100
Kp3 37,7206 }
KB 37,8015 }
KGL 38,075 } 29,8
Kfs 39,095 }
K3 38,7303 }
Kpy 38,828 } 7,5
KO23 39,91 }
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4 Electron Emissions

Energy Electrons
keV per 100 disint.

€Cco1 1, (La) 7,560 - 8,363 51,4 (13)
€c21 M (La) 12,485 - 12,743 11,2 (23)
ec21 N (La) 13,576 - 13,655 2,9 (5)
€c10 L (La) 23,702 - 24,485 63 (13)
ec1,0 M (La) 28,606 - 28,844 13 (3)
ccion  (La) 20,697 - 29,776 3,2 (7)
ecesx  (La) 74,657  (7) 0,0113 (5)
ecinr  (La) 79,922 (4) 0,0355 (14)
eciix  (La) 93767  (5) 0,0852 (23)
€C6,5 L (La) 107,316 - 108,099 0,00153 (7)
€C6,5 M (La) 112,221 - 112,459 0,00046 (2)
€C4,0 K (La) 123,735 (2) 1,51 (4)
ccapr  (La) 156,394 - 157,177 0,203 (5)
ccaon  (La) 161,299 - 161,537 0,051 (5)
€C5.4 K (La) 265,950 (4) 0,191 (19)
€Cs5.4 L, (La) 298,609 - 299,392 0,025 (3)
€C5.4 M (La) 303,514 - 303,752 0,007 (1)
€C52 K (La) 384,7979 (23) 0,0591 (14)
€C5,1 K (La) 398,643 (4) 0,0339 (7)
€Cc52 1, (La) 417,456 - 418,239 0,0084 (8)
ecsin  (La) 431,501 - 432,084 0,0044 (1)
cceax (L) 498379  (7) 0,256 (6)
€Cg,2 L (La) 531,038 - 531,821 0,0334 (7)
Bos max: 469 (8) 24,73 (23)
Bos avg: 136 (4)
Bos max: 582 (8) 9,63 (10)
50_75 avg: 176 (4)
Bos max: 887 (8) 3,9000 (11)
Bo.a avg: 305 (4)
Bos max: 987 (8) <0,00000001
Bos avg:
Bo.a max: 1006 (8) 39 (4)
ﬁo_g avg: 339 (4)
Bo max: 1020 (8) 23 (4)
Boa avg: 357 (4)
ﬁ(io max: 1050 (8) <0,00001
Bo.o avg:
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5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.
XKap  (La) 33,0344 0,535 (11) } Ka
XKa;  (La) 33,4421 0,982 (20) }
XKB;  (La) 37,7206 }
XK3  (La) 37,8015 } 0,292 (7) K B
XK@  (La) 38,075 }
XK@ (La) 39,095 }
XKB,  (La) 38,7303 }
XK3;  (La) 38,828 } 0,074 (2) K 3o
XKOs3 (La) 3991  }
5.2 Gamma Emissions
Energy Photons
keV per 100 disint.
2,1 (La) 13,849 (4) 1,15 (3)
Y1,0(La) 29,9656 (15) 14,32 (25)
73,0(La) 63,184 (13) 0,000029 (15)
Y4,3(La) 99,479 (13) 0,000020 (12)
76,5(La) 113,582 (7) 0,0171 (7)
Yao(La) 118,849 (4) 0,0605 (18)
Ya1(la)  132,6972 (25) 0,201 (4)
yao(La)  162,6628 (24) 6,26 (9)
vsa(la) 304,872 (4) 4,30 (4)
vso(la) 423,721 (4) 3,11 (3)
vs1(La) 437,569 (3) 1,927 (19)
v6,2(La) 537,303 (6) 24,39 (22)
Y61(La) 551,152 (8) 0,0049 (20)
6 Main Production Modes
Fission product
Possible impurities : None
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140
57 L a 83

1 Decay Scheme

La-140 decays by beta minus emission to the Ce-140 excited levels.
Le lanthane 140 se désintégre par émission béta moins vers des niveaux excités de cerium 140. La transition
béta moins vers le niveau fondamental n’ a pas été mise en évidence d’une maniére significative (0,0008 %).
2 Nuclear Data
Tip(MLa) : 1,67850 (17) d
Q- (MLa) : 3761,9 (19) keV

2.1 (3~ Transitions

Energy Probability Nature lg ft
keV x 100

Boe 2411 (19)  0,0102 (13) 1st forbidden 8,66
Bois 2883 (19) 0,051 (4) Allowed 8,21
Boar  367,1(10) 0,019 (3) Allowed 8,98
Boie 42,3 (20) 0,00392 (19) 1st forbidden 9,94
Biis 6434 (19)  0,0256 (5) 1st forbidden 9,68
Boasa 7610 (19) 0,084 (6) 1st forbidden 9,42
Bous 8622 (19) 0,111 (4) 1st forbidden 9,49
Boaz 1214,7 (19) 0,635 (5)  Unique 1st forbidden 9,96
Boa1 12405 (19) 11,12 (6) 1st forbidden 8,07
Boao 1246, (19) 5,79 (3) 1st forbidden 8,36
Boo 12810 (19) 1,15 (3) 1st forbidden 9,11
Bos 12978 (19) 5,59 (3) Allowed 8,44
Bor  1349.9 (19) 44,9 (4) 1st forbidden 7.6
Boe 1412,1 (19) 0,25 (3)  Unique 1st forbidden 10,72
Bos  1414,0 (19) 5,03 (4) 1st forbidden 8,63
Bys  1678,7 (19) 20,7 (20) 1st forbidden 8,3
Boa  2165,7 (19) 4,5 (20) 1st forbidden 9,4
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2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Price Multipolarity aK ar am ar Qn
keV x 100 (1074

~4,3(Ce) 24,595 (4) 0,52 (3) E2 560 (18) 114 (4) 712 (21)
~v7,5(Ce) 64,129 (4) 0,0746 (17) M1 3,72 (11) 0,514 (16) 0,11 4,37 (13)
~90,7(Ce) 68,923 (5) 0,3499 (18) M1 3,02 (9) 0,417 (13) 0,08 3,55 (11)
~11,7(Ce) 109,417 (4) 0,421 (6) M1 0,799 (24) 0,110 (3) 0,03 0,939 (28)
~9,6(Ce) 131,121 (4) 0,734 (14) M1+E2 0,480 (14) 0,068 (2) 0,004 0,566 (18)
~11,5(Ce) 173,546 (5) 0,159 (5) M1 0,220 (7) 0,0299 (9) 0,008 0,258 (8)
~6,4(Ce) 241,959 (6) 0,481 (10) M1+E2 0,0892 (27) 0,0120 (4) 0,003 0,104 (3)
~6,3(Ce) 266,554 (5) 0,527 (9) M1+E2 0,0564 (17) 0,0118 (4) 0,0033 0,0715 (22)
~2,1(Ce) 307,08 (4) 0,023 (3) E2 0,0365 (11) 0,0071 (2) 0,002 0,0456 (14)
~7,3(Ce) 328,761 (4) 21,8 (3) M1+E2 0,0396 (12) 0,0053 (2) 0,0015 0,0464 (14)
~9,3(Ce) 397,674 (6) 0,0764 (24) E2 0,0170 (5) 0,0029 (1) 0,0009 0,0208 (6)
~10,3(Ce) 432,513 (8) 3,059 (16) M1+E2 0,0182 (5) 0,0025 (1) 0,0007 0,0214 (7)
~11,3(Ce) 438,178 (6) 0,017 (10) M1 0,0129 (4) 0,00214 (6) 0,0006 0,0156 (5)
~5,2(Ce) 444,57 (4) 0,0033 (7) [E2] 0,0124 (4) 0,00205 (6) 0,0006 0,0150 (5)
~3,1(Ce) 487,022 (6) 46,6 (4) E2 0,00970 (29) 0,00155 (5) 0,0004 0,0117 (4)
~11,2(Ce) 618,12 (4) 0,041 (3) [E2] 0,00524 (16) 0,00078 (2) 0,00021 0,00623 (19)
~5,1(Ce 751,655 (7) 4,417 (24) MI1+E2 0,00484 (15) 0,00063 (2) 0,00017 (1) 0,00564 (17)
~7,1(Ce) 815,784 (6) 23,83 (12) M1+E2 0,00415 (12) 0,00054 (2) 0,00013 0,00482 (14)
~s,1(Ce 867,842 (16) 5,59 (3) E14+M2 0,00098 (3) 0,00012 0,00004 0,00114 (4)
~10,1(Ce) 919,536 (10) 2,801 (23) MI1+E2 0,00211 (8) 0,00030 (1) 0,00008 0,02590 (9)
~11,1(Ce) 925,201 (7) 7,07 (4) M1+E2 0,00307 (9) 0,00040 (1) 0,0001 0,00357 (11)
~v12,1(Ce) 950,991 (20) 0,532 (5) [M1,E2] 0,0024 (5) 0,00032 (6) 0,0001 0,0028 (6)
~18,0(Ce) 992,64 (18) 0,0100 (25) [E1] 0,000744 (22) 0,000093 (3) 0,000024 0,000861 (25)
~17,6(Ce) 1045,02 (9) 0,020 (3) [E1] 0,000676 (20)  0,000084 (2) 0,000022 0,000782 (23)
~v14,2(Ce) 1097,58 (9) 0,023 (5) [E2] 0,00143 (3) 0,00019 (1) 0,00005 0,00167 (5)
~13,1(Ce) 1303,35 (7) 0,045 (4) [M1,E2,E0] 0,0012 (2) 0,00016 (1) 0,00140 (23)
~14,1(Ce) 1404,67 (9) 0,062 (5) M1,E2 0,00108 (3) 0,00017 (1) 0,00125 (4)
~1,0(Ce) 1596,213 (13) 95,49 (8) E2 0,00068 (2) 0,00009 0,00002 0,00079 (2) 1,06 (1)
~18,1(Ce) 1877,34 (18) 0,041 (3) [E1] 0,000247 (8) 0,000038 (1) 0,000285 (8)
~2,0(Ce) 1903,29 (4) 0,0146 (15) EO
~19,1(Ce) 1924,5 (2) 0,011 (3) [E2] 0,00481 (15)  0,000072 (2) 0,000553 (16)
~3,0(Ce) 2083,236 (14) 0,036 (7) E4 0,00117 (4) 0,00020 (1) 0,00137 (4)
~s,0(Ce) 2347,868 (14) 0,845 (7) E2 0,000335 (10)  0,000050 (2) 0,000385 (11)
~s,0(Ce) 2464,054 (20) 0,0097 (13) [E3] 0,00044 0,00007 0,00051
v11,0(Ce)  2521,410 (14) 3,413 (24) E2 0,000295 (9) 0,000042 (1) 0,000337 (10)
~Y12,0(Ce)  2547,200 (23) 0,1017 (12) M1 0,000327 (10)  0,000052 (2) 0,000379 (11)
~13,0(Ce) 2899,56 (7) 0,0660 (6) E2 0,000232 (7) 0,000032 (1) 0,000264 (80)
~15,0(Ce) 3118,53 (10) 0,0256 (5) (E2) 0,000205 (6) 0,000026 (1) 0,000231 (7)
~16,0(Ce) 3319,56 (24) 0,00392 (18) (E2) 0,000184 (5) 0,000024 (1) 0,000208 (6)

3 Atomic Data

3.1 Ce
wrg 0910 (4)
or : 0125 (5)
nNKr . 0,876 (4)
nry - 1,07 (3)
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3.1.1 X Radiations

Energy Relative
keV probability
Xk

Kas 34,2793 54,6

Koy 34,72 100

K33 39,1705 }

K3 39,2578 )

Kj, 39,549 } 30,31

KGs 40,233 }

K4 40,337 } 9,8

4 Electron Emissions
Energy Electrons
keV per 100 disint.
ecsst  (Ce) 18,046 - 18,872 0,39 (2)
€C43 M (Ce) 23,16 23,41 0,081 (5)
ecrsk  (Ce) 2368  (4) 0,052 (6)
€Co.7 K (Ce) 28,480 (5) 0,232 (9)
801177 K (Ce) 68,974 (4) 0,173 (7)
€Co.6 K (Ce) 90,678 (4) 0,225 (9)
ecrskx  (Ce) 288318  (4) 0,80 (3)
ecrar  (Ce) 322212 - 322,597 0,100 (4)
eclosk  (Ce) 392,070  (8) 0,055 (3)
ecs1k  (Ce) 446,579  (6) 0,447 (14)
ecs1  (Ce) 480,473 - 481,299 0,071 (2)
ecrik  (Ce) 775341  (6) 0,100 (3)
ecLox  (Ce) 1555760  (13) 0,065 (2)
ﬂoi,lg max 241,1 (19) 0,0102 (13)
50_,19 avg: 67,1 (6)
60_,18 max: 288,3 (19) 0,051 (4)
Boas avg: 81,7 (8)
Boar max: 367,1 (10) 0,019 (3)
Boaz avg: 107,1 (7)
Bo.ae max: 442.3 (20) 0,00392 (19)
Boae avg: 132,4 (7)
Bo1s max: 6434 (19) 0,0256 (5)
Boas avg: 204,1 (7)
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Energy Electrons

keV per 100 disint.
Boa max:  761,0 (19) 0,084 (6)
Boaa avg: 248.,4 (8)
Bo1s max: 8622 (19 0,111 (4)
Boas avg: 287.8 (8)
Boz max: 12147 (19) 0,635 (5)
Boaz avg: 438,9 (8)
Bo11 max:  1240,5 (19) 11,12 (6)
Boa1 avg: 4419 (8)
B510 max: 12462 (19) 5,79 (3)
Bo10 avg: 444.3 (8)
Bo.o max:  1281,0 (19) 1,15 (3)
Bo.o avg: 458.9 (8)
Bos max:  1297,8 (19) 5,59 (3)
Bos avg: 466,1 (8)
B max: 13499  (19) 44,9 (4)
Bor avg: 488,1 (8)
Bos max: 14121 (19) 0,25 (3)
Bos avg: 519,3 (8)
Bis max: 14140  (19) 5,03 (4)
Bos avg: 5155 9)
Bos max:  1678,7  (19) 20,7 (20)
Bos avg: 630,2 9)
Boq max: 21657 (19) 4,5 (20)
Boa avg: 846,9 (9)

9 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
keV per 100 disint.

XKas (Ce) 34,2793 0,60 (1) } Ko
XKa;  (Ce) 34,72 1,11 (2) }
XKp3s  (Ce) 39,1705 }
XKpr  (Ce) 39,2578 } 0,301 (13) K B
XK@  (Ce) 39,549 }
XKB; (Ce) 40,233 1
XKB3; (Ce) 40,337} 0,098 (2) K (3o
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Energy Photons
keV per 100 disint.

y1.3(Co) 24,595 (4) 0,001
¥7,5(Ce) 64,129 (4) 0,0139 (17)
~o.7(Ce) 68,923 (5)  0,0769 (18)
Y11,7(Ce) 109,417 (4) 0,217 (6)
Y9,6(Ce) 131,121 (4) 0,469 (14)
Y11,5(Ce) 173,546 (5) 0,126 (5)
76,4(Ce) 241,959 (6) 0,436 (10)
76,3(Ce) 266,554 (5) 0,492 (9)
¥2,1(Ce) 307,08 (4) 0,022 (3)
yr3(Ce) 328,761 (4) 20,3 (3)
79,3(Ce) 397,674 (6) 0,0748 (24)
y0s(Ce) 432,513 (8) 2,995 (16)
711,3(Ce) 438,178 (6) 0,017 (10)
~5.2(Ce) 444,57 (4)  0,0033 (7)
73,1(Ce) 487,022 (6) 46,1 (4)
Y11,2(Ce) 618,12 (4) 0,041 (3)
75,1(Ce) 751,653 (7) 4,392 (24)
¥7,1(Ce) 815,781 (6) 23,72 (12)
78,1(Ce) 867,839 (16) 5,58 (3)
710,1(Ce) 919,533 (10) 2,730 (23)
Y11,1(Ce) 925,198 (7) 7,04 (4)
Y12,1(Ce) 950,988 (20) 0,531 (5)
Tse(Ce) 992,64 (18)  0,0100 (25)
Y17,6(Ce) 1045,02 (9) 0,020 (3)
yaa(Ce)  1097,58 (9) 0,023 (5)
713,1(Ce) 1303,34 (7) 0,045 (4)
7Y14,1(Ce) 1404,66 (9) 0,062 (5)
Y1,0(Ce) 1596,203 (13) 95,40 (8)
718,1(Ce) 1877,33 (18) 0,041 (3)
719,1(Ce) 19245 (2) 0,011 (3)
73,0(Ce) 2083,219 (14) 0,036 (7)
y50(Ce)  2347.847 (14) 0,845 (7)
78,0(Ce) 2464,031 (20) 0,0097 (13)
Y1,0(Ce)  2521,390 (14) 3,412 (24)
~Y12,0(Ce)  2547,180 (23) 0,1017 (12)
y30(Ce) 289953 (7)  0,0660 (6)
Y15,0(Ce) 3118,49 (10) 0,0256 (5)
Yeo(Ce) 331952 (24)  0,00392 (18)
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6 Main Production Modes

{
{

Separate from Ba — 140 + La — 140
Possible impurities : Ba — 140

La — 139(n,y)La — 140 o : 8,93 (4) barns
Possible impurities : La — 141
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1,67850 (17) d

vy Emission probabilities
per 100 disintegrations
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140
57 L g3

28 fs

3,2 ns
0,10 ps
55 ps

7,3 ps
3,45 ns

0,40 ns

0,076 ps

Stable
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1,67850 (17) d

vy Emission probabilities
per 100 disintegrations

3
325
A
01470 2% 2347,868
5
1
OO 6
0 1ot 6% 210783 4 s
4 40 4% 2083236 .’
3 \V . . 3,45 ns
2
o°
! +
; 1903,2
2 0 ; 190329 0,40 ns
-
9 +
2%+ 1596,21
- 11596213 () 176 ps
+ .
— Stable
0 140
Ce
58 82
Q= 37619 keV
% B = 100

285

140
57

La ¢






Reproduction Service
30, Boulevard Verd-de-Saint-Julien
92190 MEUDON

Achevé d’imprimer : septembre 2004
Imprimé en France

ISBN 92-822-2204-7 (set)
ISBN 92-822-2205-5 (CD)
ISBN 92-822-2206-3 (Vol. 1) - ISBN 92-822-2207-1 (Vol. 2)



	Preface
	Errata
	Introduction
	Table of contents
	Tables
	Be-7
	Scheme

	C-11
	Scheme

	N-13
	Scheme

	O-15
	Scheme

	F-18
	Scheme

	Na-24
	Scheme

	P-32
	Scheme

	P-33
	Scheme

	Sc-44
	Scheme

	Ti-44
	Scheme

	Sc-46
	Scheme

	Cr-51
	Scheme

	Mn-54
	Scheme

	Mn-56
	Scheme

	Co-57
	Scheme

	Ni-57
	Scheme

	Fe-59
	Scheme

	Cu-64
	Scheme

	Ga-66
	Scheme

	Ga-67
	Scheme

	Kr-85
	Scheme

	Sr-85
	Scheme

	Y-88
	Scheme

	Sr-89
	Scheme

	Nb-93m
	Scheme

	Mo-99
	Scheme

	Tc-99m
	Scheme

	Cd-109
	Scheme

	Ag-110
	Scheme

	Ag-110m
	Scheme

	I-123
	Scheme

	Te-123m
	Scheme

	Sb-125
	Scheme

	I-129
	Scheme

	I-131
	Scheme

	Xe-131m
	Scheme

	Ba-133
	Scheme

	Ba-140
	Scheme

	La-140
	Scheme





