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Abstract: This paper presents the NUBASE2016 evaluation that contains the recommended values for nuclear and decay properties
of 3437 nuclides in their ground and excited isomeric (T /,>100 ns) states. All nuclides for which any experimental information
is known were considered. NUBASE2016 covers all data published by October 2016 in primary (journal articles) and secondary
(mainly laboratory reports and conference proceedings) references, together with the corresponding bibliographical information.
During the development of NUBASE2016, the data available in the “Evaluated Nuclear Structure Data File” (ENSDF) database
were consulted and critically assessed for their validity and completeness. Furthermore, a large amount of new data and some older
experimental results that were missing from ENSDF were compiled, evaluated and included in NUBASE2016. The atomic mass
values were taken from the “Atomic Mass Evaluation” (AME2016, second and third parts of the present issue). In cases where
no experimental data were available for a particular nuclide, trends in the behavior of specific properties in neighboring nuclides
(TNN) were examined. This approach allowed to estimate values for a range of properties that are labeled in NUBASE2016 as
“non-experimental” (flagged “#”). Evaluation procedures and policies used during the development of this database are presented,

together with a detailed table of recommended values and their uncertainties.
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1 Introduction

NUBASE is a database containing values of the main nu-
clear properties, such as masses, excitation energies of iso-
mers, half-lives, spins and parities, and decay modes and their
intensities, for all known nuclides in their ground and excited
isomeric states. The information presented in NUBASE rep-
resents the fundamental building blocks of modern nuclear
physics, and specifically, of nuclear structure and nuclear as-
trophysics research. The first version of NUBASE was pub-
lished in 1997 [1] and since then it has been widely used in
many fields from fundamental physics to applied nuclear sci-
ences. The present publication includes updated information
of all nuclear properties given in the previous publications of
NUBASE [1-3].

One of the main applications of NUBASE2016 is the
“Atomic Mass Evaluation” (AME2016, second and third
parts of this issue) where it is imperative to have an unam-
biguous identification of all states involved in a particular de-
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cay, reaction or mass-spectrometric measurement. This is the
primary reason for which the two evaluations are published
jointly in the present issue, for the third time since the publi-
cation of the NUBASE2003 [2].

Furthermore, with the advances of modern mass-
spectrometry techniques (see for example the special issue of
“one hundred years of mass spectrometry” for relevant top-
ics [4]) and the availability of intense stable and rare-isotope
beams, a large number of unstable nuclei can be produced
in a single experiment in their ground and/or isomeric states,
and their masses can be measured with high precision. Thus,
NUBASE2016 can be particularly useful in future mass mea-
surements, where an unambiguous identification of complex
mass-spectrometric data would be required.

Applications of this database in astrophysics network cal-
culations and in theoretical studies of nuclear properties,
where complete and reliable data for all known nuclei are
needed, are also envisioned.
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Last, but not least, the evaluated data presented in
NUBASE2016 are also useful for specialists in applied nu-
clear fields, such as reactor engineering and design, fuel man-
ufacture and transport, waste management, material analysis,
medical diagnostics and radiotherapy, and others, where one
needs to access basic information for a given nuclide.

The information presented in NUBASE2016 fulfills sev-
eral user-demanded requirements, namely that it is: a) com-
plete — includes all measured quantities and their uncertain-
ties, b) up-to-date — results from the most recent publications
are included, ¢) credible and reliable — identifies and resolves
contradictory results that exist in the scientific literature, as
well as in other nuclear physics databases, d) properly refer-
enced — provides comprehensive information for the trace-
ability of all included data.

Most of the data included in NUBASE2016 are in princi-
ple available in two other evaluated databases: the “Evaluated
Nuclear Structure Data File” (ENSDF) [5] and the “Atomic
Mass Evaluation” (AME2016). Therefore, the demand for
NUBASE could be partially fulfilled by combining these two
databases into a single, ‘horizontal” structure, which exists in
AME, but not in ENSDF. Therefore, NUBASE2016 can be
considered at a first level as a critical combination of those
two evaluations.

During the development of the present version of
NUBASE, it was imperative to examine all available litera-
ture for several nuclides in order to revise results adopted
in ENSDF, and to ensure that the recommended data are
presented in a consistent way (credibility and reliability re-
quirements). It was also necessary to include all the avail-
able experimental data, i.e. not only results that were pub-
lished recently (up-to-date requirement), but also older data
that were missing in ENSDF (completeness requirement).
This implied that some extra evaluation work was necessary.
The corresponding conclusions are added as remarks in the
NUBASE2016 table, and in the discussions below. Complete
bibliographical references are given for all added experimen-
tal data in Table I (see Section 2.8).

There is no strict literature cut-off date for the results pre-
sented in the NUBASE2016 evaluation: all data available to
the authors until October 2016 have been included. Results
that were not incorporated for special reasons, e.g. the need
for a heavy revision of the evaluation at too late a stage of
development, are added, whenever possible, in remarks to the
relevant data.

During the preparation of NUBASE2016, we noticed that
Ref. [6] reports important decay data for proton-rich nuclides
67Kr, ©3Se and *?Ge, where a two-proton emission from ’Kr
was observed. We found that it was too heavy an effort at this
stage to include these results into NUBASE2016, especially
to establish the atomic mass surface in this region. They are
not included in the currect evaluation, but the original paper

is just mentioned here.

The contents of NUBASE2016 are described below, to-
gether with the adopted policies that were used during the
development of this database. Section 3 presents the updating
procedures, while the electronic distribution and interactive
display of NUBASE2016 contents by means of a stand-alone
PC-program are described in Section 4.

2 Contents of NUBASE2016

The NUBASE2016 evaluation contains recommended val-
ues for the basic nuclear ground-state properties, for 3437
nuclides, derived from all available experimental results, to-
gether with some values estimated by extrapolating neighbor-
ing ones. It also contain data for 1318 nuclides which have
one or more excited isomeric states with half-lives longer than
100 ns.

Similar to the previous editions, NUBASE2016 also con-
tains data on 186 isobaric analog states (IAS), which have
their excitation energies determined either through an “inter-
nal relation” and taken from ENSDF, or through an “external
relation” and then determined by the AME2016 evaluation.

For each nuclide (A, Z), and for each state (ground or ex-
cited isomer), the following properties were compiled and,
when necessary, evaluated: mass excess, excitation energy of
excited isomeric states, half-life, spin and parity, decay modes
and their intensities, isotopic abundance (for a stable nuclide),
year of discovery and the corresponding bibliographical infor-
mation for all experimental data.

References to published articles in the description sec-
tions below are given by means of the keynumber style
used in the “Nuclear Science Reference” (NSR) biblio-
graphical database [7]. However, references quoted in the
NUBASE2016 tables are abbreviated with the first two dig-
its of the year of publication being omitted from the NSR
keynumbers. The complete reference list is given at the end
of this issue, together with the references used in AME (see
AME2016, Part II).

At the time the work on NUBASE2016 was com-
pleted, superheavy elements (SHE) up to Z = 118
were officially named by The Commission on Nomen-
clature of Inorganic Chemistry of the International

Union of Pure and Applied Chemistry (IUPAC) [8]:
113 Nihonium (Nh),
115 Moscovium (Moc),
117 Tennessine (Ts),
118 Oganesson (Og).

We were not able to include the new names in AME2016
and NUBASE2016, but instead we used the provisional sym-
bols Ed, Ef, Eh, and Ei for elements 113, 115, 117, and 118,
respectively.
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NUBASE2016 contains numerical and bibliographical
data for all known nuclides for which at least one property is
known experimentally in their ground state, excited isomeric
states with T'; /22100 ns, and/or IAS. It also includes infor-
mation on yet unobserved nuclides, estimated from the ob-
served experimental trends of neighboring nuclides (TNN).
This ensures continuity in the set of considered nuclides si-
multaneously in N, in Z, in A and in N —Z. The chart of
nuclides defined in this way has a smooth contour.

For experimentally unknown properties, values were also
estimated from TNN. Similarly to AME2016, the estimated
values are flagged with the symbol ‘# to indicate non-
experimental information.

As a rule, one standard deviations (1c) are used in
NUBASE2016 to represent the uncertainties associated with
the quoted experimental values. Unfortunately, authors of re-
search articles do not always define the meaning of their re-
ported uncertainties and those values were assumed to be one
standard deviations . In many cases, uncertainties are not even
given at all and were estimated by us, considering the limita-
tions of the experimental method.

Values and corresponding uncertainties for properties
given in NUBASE2016 are rounded , even if unrounded val-
ues were given in the literature or in ENSDF. In cases where
the two furthest left significant digits in the uncertainty were
larger than a given limit (set to 30 for masses and energies
to be consistent with AME2016, and set to 25 for all other
quantities, as used in ENSDF), values and uncertainties were
rounded accordingly (see examples in the ‘Explanation of ta-
ble’). In a few cases that were deemed essential for trace-
ability purposes (e.g. isotopic abundances) the original (un-
rounded) value is also provided in an associated comment.

2.1 Mass excess

In NUBASE2016 the mass excess values (in keV), de-
fined as being differences between the atomic mass (in mass
units) and the mass number, together with their one-standard-
deviation uncertainty, are taken from the mass tables of the
AME2016 evaluation.

In general, knowledge of masses can provide valuable in-
formation on decay modes, in particular for a particle-decay
instability, or B-delayed particle-decay, for nuclei far from the
line of stability. Such information is used in NUBASE2012,
for example for 10He, 39Sc, ©2As, or %3 As. In some cases, the
claimed observations of decay modes were rejected when it
was found that they were not allowed through simple energet-
ics.

Figure 1 displays the mass accuracy from the main table,
as a function of N and Z.

2.2 Isomers

In the first version of NUBASE [1], a definition for ex-
cited isomers was adopted: excited states with a half-life
longer than one millisecond. Within this definition, all f3-

decaying states were included in this category, since they have
a lower half-life limit of one millisecond. However, already
at that time, it was noticed that such a definition had sev-
eral drawbacks, particularly for neutron-deficient alpha- and
proton-decaying nuclides, where much shorter-lived states
were known to exist. Moreover, several cases are known
where isomers with half-lives far below one millisecond sur-
vive longer than the ground state itself, e.g. 2!°Fr.

With the publication of NUBASE2003 [2], the definition
of isomers was extended to half-lives longer than 100 ns, and
such states are now included in NUBASE2016. The main rea-
sons for this change were to include:

a) all proton- and alpha-decaying states observed in many
neutron-deficient nuclei,

b) isomers that may be detected in mass-spectrometric experi-
ments performed at accelerator facilities following the imme-
diate detection of the produced nuclei, and

c) all possible isomers that may be detected in such experi-
ments in the future.

In NUBASE2016, isomers are tabulated in order of in-
creasing excitation energy and identified by appending the
letters ‘m’, ‘n’, ‘p’, ‘q’, or ‘r’ to the nuclide name, e.g. “°Nb
for the ground state, 9ONb™ for the first excited isomer, 2°Nb”
for the second one, and 2°Nb”, 2°Nb, and 2°Nb” for the third,
fourth and fifth ones, respectively. In the cases of !7Ta and
214Ra a sixth isomer had to be included, and they were labeled
provisionally with the letter ‘x’.

Suffix ‘x’ also applies to mixtures of levels which are used
in the atomic mass evaluation. These mixtures occur in spalla-
tion reactions or in fission and they appear in mass measure-
ments performed using mass spectrometers. For each mix-
ture, the excitation energy and the relative production rate of
isomeric state with respect to ground state are given.

The excitation energy of a given isomer can be determined
using different experimental methods, which, in general, be-
long to the category of either internal or external relations.
A typical internal relation is via the y-ray decay energy, or a
combination of such y-ray energies. The most accurate val-
ues for the excitation energies of isomers deduced by this ap-
proach can be found in ENSDF, where a least-squares fitting
procedure is applied to all y rays along the decay path of a
particular isomer. However, when no such internal relations
can be established, then the relation to other nuclides (external
relations) can be used to deduce the mass (or energy) differ-
ence between excited and ground-state isomers. In all such
cases, the most accurate values can only be derived using the
AME evaluation procedure and the values are therefore taken
from AME2016. The origin (the method used to establish the
external relation) of each isomer data element is then indi-
cated by a two-letter code, next to the isomer excitation en-
ergy, in the NUBASE2016 table. For internal relations, the
origin field is left blank and the numerical values are taken ei-
ther from ENSDF or from literature updates. In the latter case,
a least-squares fit to the measured y-ray decay energies from
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complex level schemes was applied, in accordance with the
current ENSDF policies.

It also happens that connections between excited and
ground state isomers can be obtained by both internal re-
lations and one, or more, external relations with compara-
ble accuracies. All relations are then combined within the
AME2016 data by adding an equation that relates the ex-
citation energy obtained from ENSDF (or from literature),
so that AME2016 derives the best combination of all data.
For example, the AME2016 derives the mass of 178 um at
66% from E,(IT)=120(3) keV [1993Bu02] and at 34% from
76 u(t,p) 78 Lu"=4482(5) keV [1981Gi01]. The adjusted ex-
citation energy is thus 123.8(2.6) keV.

In some cases, excitation energies known from internal
relations are essential in order to determine the mass of the
ground state. Those values are labeled in the NUBASE table
with ‘IT” in the origin field. They are entered as an equa-
tion in AME2016 so that the ground state mass can be de-
rived. For example, the mass of %*Mn was listed as unknown
in AME2012, since it was the excited isomer that was mea-
sured in a Penning trap experiment [2012Nal5]. However,
the excitation energy of >Mn” was determined recently via
y-ray spectroscopy [2015Ga38], so the mass of the ground
state is established experimentally. An interesting case is the
mass and excitation energy of '8T1”, where its mass is exper-
imentally known from a Penning trap (ISOLTRAP) measure-
ment [2014B026]. The well known transition from '36T1" to
186T1™ allows to determine not only the mass of the latter, but
also the excitation energy of the a-decaying isomers in the
parent nuclides 190gjm 194 A¢m and 198,

When the existence of an isomer is ambiguous, it is
flagged with ‘EU’ (“existence uncertain”) in the origin field
(e.g. *Zn™). A comment is generally added to indicate why
this existence is questioned, or where this matter is discussed
in more detail. Five isomers, namely 73Zn”, 133Pm”, 141Tb™,
185Bi" 273Dg™ are treated in this way in the present evalu-
ation and the mass excess and excitation energy values are
given for them all except '3¥Pm”, for which the existence is
strongly doubted.

When a particular isomer was initially reported as “dis-
covered”, but later it was proved to be an error, it is flagged
with ‘RN’ in the origin field, indicating “reported, non exis-
tent”. Three isomers, namely HTp gm 156Tm" and 181Pb™ are
treated in this way. In these cases, no mass-excess or excita-
tion energy values are given, and, similarly to the ‘EU’ choice
above, a “non existent” label is added.

Note: the use of the two flags, ‘EU’ and ‘RN’, was ex-
tended to cases where the discovery of a nuclide is questioned
(e.g. °Fm or *°Lv). However, an estimate for the ground
state mass, derived from trends in the mass surface (TMS), is
always given in AME2016 and NUBASE2016.

In several instances, lower and higher limits for the exci-
tation energy of a particular isomer are presented in ENSDF.
The policy of NUBASE2016 is that a uniform distribution of

probabilities is assumed, which yields a mid-range value and
a 1o uncertainty corresponding to 29% of the range (see Ap-
pendix B of the AME2016, Part I in this issue for a complete
description of this procedure). For example, the excitation
energy of the '>Tm™ isomer is known from ENSDF to be
above the 66.90 keV level. On the other hand, there is also
solid experimental evidence that it is below the 192 keV level,
and so this information is presented as Ex = 130(40) keV in
NUBASE2016. However, if such a value is based on theoret-
ical considerations, or from TNN, the resulting E, is consid-
ered as a non-experimental quantity and the value is conse-
quently flagged with the ‘#” symbol.

In cases where the uncertainty of the excitation energy,
o, is relatively large as compared to the E, value, the assign-
ment of the level as a ground or isomeric state is uncertain. If
06 > E,/2,a ‘x’ flag is added in the NUBASE2016 table.

The ordering of several ground and excited isomeric
states were reversed as compared to the recommendations in
ENSDF. These cases are flagged with the ‘&’ symbol in the
NUBASE2016 table. In several other instances, evidence was
found for states located below the adopted ground state in
ENSDF. There are also cases where the trends in neighboring
nuclides, with the same parities in N and Z, strongly suggest
that such a lower state should exist. Such results were added
in the NUBASE tables and can be easily located, as they are
flagged with the ‘&’ symbol. In a growing number of cases,
new experimental information on masses led to a reversal of
the ordering between previously assigned ground and excited
isomeric states. Thanks to the coupling of the NUBASE2016
and AME2016 evaluations, all changes in the ordering of nu-
clear levels have been carefully synchronized.

Finally, there are cases where data exist on the ordering in
energy of the isomers, e.g. if one of them is known to decay
into the other one, or if the Gallagher-Moszkowski rule [9]
points strongly to one of the two as being the ground-state.
Detailed discussions can be found in Ref. [10].

221

In the previous version of NUBASE [3] we have included
the T =3/2 to T = 3 experimentally observed (IAS). These
states are also included in NUBASE2016 and generally la-
belled with i or j superscripts, for members of successively
higher multiplets. The experimental information about IAS
has been evaluated in more detail recently in Ref. [11]. Some
nuclides belong simultaneously to several categories, for ex-
ample, they may be in their ground state but they may also
be IAS of some other ground state nucleus, as is the general
case for ground state mirror nuclei. Here, the IAS label is not
present, since these nuclides are already naturally included in
the database. Another exception is the setof N =2, T =1
odd-odd ground state nuclides which are also already part of
the original dataset of ground state masses. They are: 3*Cl,7,
428cy1, *Vy3, 30Mnys, 7*Coy7, ©2Gas; and "Brss. The reader
may note that the Z = 29 and Z = 33 nuclides are not in-
cluded in this series, since their ground states are 7' = 0, as

Isobaric analog states (IAS)
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expected from theory. Finally, there are eight excited isomers,
16Nm’ 26A1m7 34Clm, 38Km’ 46Vm’ SOMl’lm, 54C0m and 72Gam’
which are also IAS. In such cases, the isomer labels (‘m’,
‘n’,...) are used preferentially over the IAS labels. Here we
note with interest that five of them have experimentally deter-
mined excitation energies, at least partly, by the JYFLTRAP-
Jyviskyld Penning trap.

In NUBASE2016 there are roughly 181 unique IAS
masses, of which 113 are evaluated in the AME via exter-
nal relations, and 68 cases evaluated through internal rela-
tions and published in ENSDF. There are five cases where
no clear experimental data is available, and although some
Isobaric Multiplet Mass Equation (IMME) [12] and Coulomb
Displacement Energy (CDE) [13] calculations point to a likely
IAS state, their existence cannot yet be certified experimen-
tally (for example 120?).

The isospin multiplet assignment given in the table is the
logical IAS multiplet value, and has not necessarily been de-
duced experimentally.

2.3 Half-life

Fig. 2 displays the half-lives of nuclides in NUBASE2016.
In the light mass region, nuclides beyond the particle drip-
lines can be studied with modern radioactive ion facilities.
Most of these unbound nuclides exist for a very short time
before they directly decay via particle emission. For some of
them, such as 19Mg and 260, the half-lives can be determined
experimentally with novel experimental methods. For most
unbound nuclei, only the total level width (I'c;,) can be mea-
sured and therefore the half-life (7} ;) can be deduced using
the equation I'cmy 7/, ~ 7 X In2 s0 that

Ti)p (s) = 4.56210 %% /Tep (MeV).

The following units are used for convenient display in
NUBASE2016: seconds(s) and its sub-units, minutes (m),
hours (h), days(d) and years (y) and its sub-units. Conver-
sion between years and seconds or days could follow various
definitions: Julian year, Gregorian year, tropical year 1900,
epoch 2000, etc., differing only slightly from each other. A
fixed value of:

1y=31556926s or
1y=3652422d
was adopted in NUBASE2016.

Asymmetric uncertainties for half-lives, 7; /zfg, are of-
ten presented in the literature. However, for these values
to be used in practical applications, they need to be sym-
metrized. A rough symmetrization procedure was used ear-
lier (see AME1995) where the central value was taken as the
mid-value between the upper and lower 1c-equivalent limits,
Ti), + (a—b)/2, and the uncertainty was defined to be the
average of the two uncertainties, (a +b)/2. A strict statistical

derivation (see Appendix A) shows that a better approxima-
tion for the central value can be obtained by using

Ty +0.64 x (a—D).
The exact expression for asymmetric uncertainties, adopted
in NUBASE2016, is presented in Appendix A.

When two or more independent measurements were
reported in the literature, the corresponding values were
weighted by their reported precisions and then averaged.
While doing this, the NORMALIZED CHI, }¥,, (or ‘consistency
factor’ or ‘Birge ratio’), as defined in AME2016, is consid-
ered. When Y, is larger than 2.5, departure from the statisti-
cal result is allowed and the external uncertainty for the av-
erage result is adopted. This follows the same policy that is
discussed and adopted in AME2016. Very rarely, when ¥,
is so large that all individual uncertainties can be considered
as irrelevant, the arithmetic (unweighted) average is adopted
and the corresponding uncertainty is based on the dispersion
of the values. In such cases, the list of values that were av-
eraged, together with the y, value (when relevant) and the
reason for this choice, are given in the NUBASE2016 table.
When contradictory (conflicting) results were identified in the
literature, attention was focused on establishing the reason for
such discrepancies, and consequently, any bad data were re-
jected. The justification for such decisions are given as com-
ments in the NUBASE2016 table.

In experiments where extremely rare events are detected
and where the results are very asymmetric (e.g. studies of
super-heavy nuclei), the half-life values reported in differ-
ent publications were not directly averaged. Instead, when
the information presented in the literature was sufficient
(e.g. *%*Hs), the decay times associated with the individ-
ual events were combined, as prescribed by Schmidt et. al.
[1984Sc13].

Some experimental results are reported in the literature as
arange of values with a most probable lower and upper limit.
These are treated, as in the case of isomer excitation energies
(see preceding page), as a uniform distribution of probabili-
ties.

In the NUBASE2016 table, an upper or lower limit on the

half-life value is given for nuclides identified using a time-of-
flight technique. The following policies were considered:
i) For observed nuclides, the lower limit for the half-life is
given in place of the uncertainty (e.g. **Si). However, such
limits should be used with caution, since they may be far be-
low the actual half-life. In order to avoid confusion, a some-
what more realistic estimate (flagged with #), derived using
TNN is also given. ii) For nuclides that were sought, but
not observed, the upper limit is given in place of the actual
half-life uncertainty. Upper limits for a dozen undetected nu-
clides were evaluated by F. Pougheon [1993Po.A], based on
the time-of-flight of the experimental setup and the produc-
tion yields expected from TNN (e.g. 2! Al).
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When ground-state half-lives for nuclides with the same
parities in Z and N are found to vary smoothly, interpolation
or extrapolation (TNN) is used to obtain reasonable estimates
for unknown cases.

The super-allowed 0" — 0" nuclear 8 decays between
isospin analog states with isospin 7=1 and spin-parity J*=0"
are of particular interest due to their pivotal role in the
precise determination of V,; to test the unitarity of the
Cabibbo - Kobayashi - Maskawa (CKM) Matrix. The eval-
uation of super-allowed decays, including their half-lives, is a
long-standing work carried out by J.C Hardy and I.S. Towner.
In the most recent survey [14], experimental data of 20 super-
allowed transitions have been compiled and carefully eval-
vated. Half-lives of these nuclides are compared in Fig. 3.
It can be seen clearly that the values listed in NUBASE2016
agree well with the values from Ref. [14]. The only sig-
nificant differences occur for '8Ne and *2Ti, for which new
experimental results were published after the publication of
Ref. [14].

5 T T T T T T T T T T 1
_wc | .
g 4z LN s z
§ 1 i 70Br i
g{\l SN op
|\P ~ OMn ezGa y “Rb T
= 0 - = { ;lifl** - -
T 22Mg . 46V 54C0
< i %prCa ¥ ]
~ 80 | i -
2 -
3 1 1 | 1 1 1 1 1 | 1 1 1 | 1
5 10 15 20 25 30 35 4
Z of parent
Figure 3.  Comparison of 7'y, for 20 super-allowed B

emitters from NUBASE2016 (N16) and Ref. [14] (HT).
The error bars at the points display the uncertainties
from Ref.[14], and the shaded area displays the uncer-
tainties in NUBASE2016.

2.4 Spin and parity

As for ENSDF, spin and parity values are presented with
and without parentheses, based on strong and weak assign-
ment arguments, respectively (see the introductory pages
of Ref. [15]). Unfortunately, parentheses in ENSDF are
also applied to estimates from theory or from TNN. In
NUBASE2016, following our policy of making a clear dis-
tinction between experimental and non-experimental infor-
mation, parentheses are used if the so-called “weak” argu-
ment is based on experimental observations, while the sym-
bol ‘# is used for the other cases. It should also be noted
that despite the well-defined evaluation policies [15], there
are a number of inconsistencies in ENSDF regarding the spins

and parities for nuclear states. Often, the proposed assign-
ments reflect the interpretation of a particular ENSDF eval-
uator, rather than that of firm policy rules. As a result, as-
signments to similar states in neighboring nuclides are put
in parenthesis by one evaluator, but not by another, although
similar experimental information is available.

We have tried to use a consistent approach in assigning
spins and parities to nuclear states, but the survey is still far
from complete and the reader may still find inconsistencies.
The authors would gratefully appreciate feedback from users
for such cases, to improve future versions of NUBASE.

If spins and parities are not determined experimentally,
they can be estimated from TNN with the same parities in N
and Z. Although, this is frequently the case for odd-A nu-
clides, such trends are also sometimes valid for odd—odd nu-
clides, especially in the neighborhood of magic numbers. In
all cases, the estimated values are flagged with the ‘#’ symbol.

The review of nuclear radii, moments and spins by Otten
[19890t.A], as well as the recent compilation by MacDon-
ald [16], were used to check and complete the spin values in
NUBASE2016.

The spins and parities of odd-even, even-odd, odd-odd nu-
clides in their ground states are displayed in Fig. 4, Fig. 5 and
Fig. 6, respectively.

2.5 Decay modes and their intensities

Fig. 7 displays the main decay modes of all known nu-
clides. The most important policy in assembling the informa-
tion for the decay modes was to establish a clear distinction
between a decay mode that is energetically allowed, but not
yet experimentally observed (represented by a question mark
alone, which refers to the decay mode itself), and a decay
mode which is actually observed, but for which the intensity
could not be determined (represented by ‘=7, the question
mark referring here to the quantity after the equal sign).

As in ENSDF, no corrections were made to normalize the
primary intensities to 100%.

In addition to applying direct updates from the literature,
partial evaluations completed by other authors were also con-
sidered and properly referenced. Those cases are mentioned
below when discussing some particular decay modes.

BT decay

In the NUBASE evaluations some definitions and notations
for B decay were refined to provide a clearer presentation of
the available information. Specifically, 7 denotes the decay
process that includes both electron capture, labeled €, and de-
cay by positron emission, labeled e*. One can then symboli-
cally write: BT = e+e™. Itis well known that for an available
energy below 1022 keV, only electron capture, &, is allowed,
while above that value the two processes are in competition.

Remark: this notation is not the same as the one used im-
plicitly in ENSDF, where the combination of both modes is
denoted “g+ 1.
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When the two modes compete, the separated intensities
are not always experimentally available and frequently they
are deduced from model calculations, as is the policy in
ENSDF. In continuation of one of the general NUBASE poli-
cies, in which only experimental information is used when-
ever possible, it was decided not to retain the separated val-
ues calculated in ENSDF (which are scarce and not always
updated). Only in a few very specific cases, where the dis-
tinction is of importance, such as rare processes ( 9INb, 5*Mn,
119Te™), separate values are given.

By the same token, both electron-capture-delayed fission
(eSF) and positron-delayed fission (e*SF) are given with the
same symbol BT SF.

Double-B decay

In the course of this work it was found that half-lives
for double-B-decaying nuclides were not always consistently
given in ENSDF. Since the two-neutrino gs-gs transition is
the dominant decay process (one exception may be “*Mo,
for which the neutrinoless decay is predicted to be faster, see
[2002Tr04]), only those half-life values or their upper-limits
were presented in the NUBASE2016 table. No attempt was
made to convert the upper limit results given by different au-
thors to the same statistical confidence level (CL).

The excellent compilation of Tretyak and Zdesenko
[2002Tr04] was of great help in evaluating such decays.

B-delayed particle decays

For delayed particle decays, intensity relations must be
carefully considered. By definition, the intensity of a de-
cay mode is the percentage of decaying parent nuclei in that
mode. But traditionally, the intensities of the pure § decay
are summed with those of the delayed particles in order to
give an intensity that is assigned to the pure § decay. For
example, if the (A, Z) nuclide has a decay described tradition-
ally by ‘B~=100; B~ n=20’, this means that for 100 decays
of the parent, 80 (A, Z+1) and 20 (A-1, Z+1) daughter nuclei
are produced and that 100 electrons and 20 delayed neutrons
are emitted. A strict notation in this case, using the definition
above, would be ‘B~=80; B n=20". However, in the present
work, it has been decided to follow the above traditional no-
tation.

This also holds for more complex delayed emissions.
For example, a decay described by: ‘B~=100; B n=30;
B~2n=20; B~ a=10" corresponds to the emission of 100
electrons, (30+2x20=70) delayed-neutrons and 10 delayed-
« particles; and in terms of residual nuclides, to 40 (A, Z+1),
30 (A-1, Z+1), 20 (A-2, Z+1) and 10 (A-4, Z—1). More gen-
erally, the number of emitted neutrons per 100 decays, P, can
be written as:

P=YixpB;
i

and similar expressions can be written for o and proton emis-

sion. The number of residual daughter nuclides (A4, Z+1) pop-
ulated via ~ decay is then:

B_fzﬁzgizﬁj_ai

Another special remark concerns the intensity of a partic-
ular B-delayed mode. In general, the primary (parent) 3 de-
cay populates several excited states in the daughter nuclide,
which can further decay by particle emission. However, in a
case where the ground state of the daughter nuclide decays
also by the same particle emission, some authors included
its decay in the value for the corresponding S-delayed in-
tensity. It has been decided to not use such an approach in
NUBASE2016 for two main reasons. Firstly, the energies
of delayed particles emitted from excited states are gener-
ally much higher than those emitted from the ground state,
implying different subsequent processes. Secondly, the char-
acteristic decay times from excited states are related to the
parent, whereas decays from the daughter’s ground state are
connected to the daughter nuclide itself. For example, °C de-
cays via B with an intensity of 100% of which 12% and 11%
populate two excited proton-emitting states in °B, and 17%
goes to an a-emitting state. Thus, B p=23% and B a=17%,
from which the user of the NUBASE2016 table can derive a
60% direct feeding of the ground state of °B. In a slightly dif-
ferent example, ®B decays to only two excited states in $Be,
which in turn decay by - and 7y-ray emissions, but not to
the ®Be ground state. Thus, one may write B+=100% and
Bt a=100%, the difference of which leaves 0% for the feed-
ing of the daughter’s ground state.

Finally, the users should be aware that the percentages
given in the NUBASE2016 table are related to 100 parent
decaying nuclei, rather than to the primary beta-decay frac-
tion. An illustrative example is given by the decay of >*Np,
for which the delayed-fission probability is given in the orig-
inal paper as 0.020(9)% [1994Kr13], but this value is relative
to the € process, which has an intensity of 60(7)%. Thus,
the renormalized delayed-fission intensity is 0.020(9)% x
0.60(7) = 0.012(6)% of the total decay intensity.

In compiling the data for §-delayed proton and o activi-
ties, the remarkable work of Hardy and Hagberg [1989Ha.A],
in which the corresponding physics was reviewed and dis-
cussed in detail, was consulted. The review of Honkanen,
Aystd and Eskola [17] on delayed proton decays has also been
consulted.

Similarly, the review of delayed neutron emission by
Hansen and Jonson [18] was carefully examined and used in
the NUBASE tables, together with the evaluation of Rudstam,
Aleklett and Sihver [1993Ru01].

2.6 Isotopic abundances

Isotopic abundances are taken from the compilation of
M. Berglund and M.E. Wieser [2011Be53] and the values
are listed in the decay field with the symbol IS. These data
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are given in the NUBASE tables as presented originally in
[2011Be53], and so in this case the rounding policy was not
applied.

2.7 Year of discovery

As in NUBASE2012, the present tables include informa-
tion of the year of discovery for each nuclide in its ground or
isomeric state. For the former, recent evaluations performed
by a group at Michigan State University [19] were adopted.
Similar criteria was used when assigning the year of discov-
ery for isomeric states. The information about the year of
discovery is illustrated in Fig. 8.

2.8 References

The year of the archival file for the nuclides evaluated in
ENSDF is indicated, otherwise this entry is left blank.

References for all of the experimental updates are given
by the NSR keynumber style [7], and are listed at the end of
this issue. They are followed by one, two or three one-letter
codes which specify the added or modified physical quanti-
ties. In cases where more than one reference is needed to
describe a particular update, they are given as a remark. No
reference is given for estimated values. The initials of the
former and present evaluators, AHW, FGK, GAuU, HW]J,
JBL, MMC, WGM, XUX, are used as reference keys in cases
where it may not be precisely clear that the re-interpretation
of data were made by the authors.

3 Updating procedure

In general, NUBASE was updated via two routes: from
ENSDF after each new A-chain evaluation is published (or
from the bi-annual releases), and directly from the litera-
ture. Data available in the “eXperimental Unevaluated Nu-
clear Data List ” (XUNDL)[20] database were also regularily
consulted.

ENSDF files are retrieved from NNDC using the on-line
service [5]. Computer programs, originally developed by
O. Bersillon and J. Blachot [21], were used to successively:

o check that each Z in the A-chain has an ‘adopted levels’ data
set; if not, a corresponding data set is generated from the ‘de-
cay’ or ‘reaction’ data set,

e extract the ‘adopted levels’ data sets from ENSDF,

e extract the required physical quantities from these data sets,
and convert them into the NUBASE format.

The processed data were used to manually update the pre-
vious version of NUBASE.

ENSDF is updated generally by A-chains and more re-
cently also by individual nuclides. Its contents are extensive,
since it encompasses all of the complex nuclear structure and
decay properties. This is a huge effort, and it is not surpris-
ing that occasionally some older data (in particular annual re-
ports, conference proceedings, and theses) are missing and
that some recent data have not yet been included. When such

cases were revealed, they were analyzed and evaluated, as de-
scribed above, and the NUBASE2016 database was updated
accordingly. In principle, these new data will be included in
future ENSDF evaluations and the corresponding references
can then be removed from future NUBASE distributions. Un-
fortunately, it has been observed in the past that such a pro-
cedure was not always adhered to. In fact, in some newer
ENSDF files, quotations to earlier NUBASE publications were
found, which leads to an undesirable loop resulting in non-
traceable information. For this reason, in such cases the orig-
inal references are repeated here again.

4 Distribution and displays of NUBASE2016

The full contents of the present evaluation is available
on-line at the Atomic Mass Data Center (AMDC) website
[22], as well as at a mirror website maintained by the Inter-
national Atomic Energy Agency (IAEA) [23]. An electronic
Ascti file for the NUBASE2016 table is also distributed at the
AMDC website. Any work that uses those files should make
reference to the present publication and not to the electronic
files.

The contents of NUBASE2016 can be displayed by the
stand-alone PC-program called “NUCLEUS”. The charts of
nuclides shown in this paper were created by using this pro-
gram. The program “NUCLEUS” has been updated accord-
ing to the present NUBASE2016 evaluation and can be down-
loaded from the AMDC website [22] and the IAEA [23].

5 Conclusions

The ‘horizontal’ evaluated database, NUBASE2016,
which contains the recommended values for the main prop-
erties of all known nuclides in their ground and excited iso-
meric states, has been updated. These data originate from
the intersection of two evaluated databases: ENSDF, fol-
lowed by a critical assessment of the validity and complete-
ness of those data, including new updates from the litera-
ture, and AME2016. The main requirement in developing
NUBASE2016 was to cover as completely as possible all
available experimental data and to provide proper references
to them, especially for cases that are not already included in
ENSDF. This traceability allows any user to check the recom-
mended data and, if necessary, to undertake a re-evaluation.

As a result of this ‘horizontal’ work, better homogene-
ity in handling and presentation of all data was obtained for
all known nuclides. Furthermore, isomeric assignments were
examined more critically and the data of their excitation en-
ergies were improved.
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Appendix A Symmetrization of asymmetric uncertainties

Experimental data are sometimes given with asymmetric
uncertainties, Xf,f If these data are to be used in some prac-
tical applications, their uncertainties may need to be sym-
metrized. A simple method (Method 1) that was developed
earlier, uses the central value to be in the middle between the
upper and lower 1 o-equivalent limits

X + (a—b)/2, with the uncertainty defined
to be the average of the two uncertainties
(a+b)/2.

An alternative method (Method 2) considers the random
variable x associated with the measured quantity. For this ran-
dom variable, one assumes that the probability density func-
tion is an asymmetric normal distribution having a modal
(most probable) value of x = X, a standard deviation b for
x < X, and a standard deviation a for x > X (Fig. 9). Then the

a

average value of this distribution is
() =X +/2/m (a—b),
with variance

62 =(1-2/n)(a—b)*+ab. (1)

The median value m which divides the distribution into two
equal areas is given, for a > b, by

m—X a—>b
orf (ﬁa ) -? ®)

and by a similar expression for b > a.

One can then define the equivalent symmetric normal dis-
tribution that have a mean value equal to the median value m
of the previous distribution with same variance ©.

If the shift m — X of the central value is small compared
to a or b, expression (2) can be written [24]:

m—X=~+/n/8(a—b)

m—X ~0.6267 (a—D).

In order to allow for a small non-linearity that appears for
higher values of m — X, the relation

m—X=0.64(a—b).

was adopted for Method 2. In NUBASE2016, Method 2 is
used for the symmetrization of asymmetric half-lives and de-
cay intensities. Table A illustrates the results from both meth-
ods.

X m

Figure 9. Simulated asymmetric probability density function (heavy solid line) and the equivalent symmetric one (dashed line).
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Table A. Examples of two different treatments of asymmetric half-life uncertainties.
Method 1 is the classical method, used previously, as in the AME1995.
Method 2 is the one developed in NUBASE2003, described in this Appendix.

Nuclide Original Ty ), Method 1 Method 2
83Mo 6+30-3 ms 20+ 17 23+ 19
100K ¢ 7+11-3 ms 11+7 12+38
2645 327+448-120 us 490 + 280 540 + 300
266\t 1.0140.47-0.24 ms 1.1+04 12+04
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Table I. The NUBASE2016 table of nuclear and decay properties

EXPLANATION OF TABLE

Data are presented in groups ordered according to increasing mass number A.

Nuclide

Mass excess

Excitation energy

Nuclidic name: mass number A = N + Z and element symbol (for Z > 109 see Section 2).
Elements with upper suffix ‘m’, ‘n’, ‘p’, ‘q’, ‘r’ or ‘x’ indicate assignments to excited isomeric
states (defined as higher states with half-lives greater than 100 ns). Suffixes ‘p’ and ‘g’ also
indicate non-isomeric levels, but used in the AME2016. Suffix ‘r’ also indicates a state from
a proton resonance occurring in (p,y) reactions (e.g. 28Si"). Suffix ‘x” also applies to mixtures
of levels (with relative ratio R, given in the ‘Half-life’column), e.g. occurring in spallation

reactions (indicated ‘spmix’ in the ‘J*’ column) or fission (‘fsmix’).

Mass excess [M(in u)—A], in keV, and its one standard deviation uncertainty as given in the

‘Atomic Mass Evaluation’ (AME2016, in the second part of this volume).

Rounding-off policy: in cases where the furthest-left significant digit in the error is larger than

3, values and errors are rounded-off, but not to more than tens of keV. (Examples: 2345.67 +

2.78 — 2345.74+2.8,2345.67 +4.68 — 2346 £ 5, but 2346.7 +£468.2 — 2350 + 470).

# instead of a decimal point: value and uncertainty are not derived only from experimental
data, but at least partly with estimates from TMS (see AME2016).

For excited isomers only: energy difference, in keV, between levels adopted as higher level

isomer and ground state isomer, and its one standard deviation uncertainty, as given in

AME2016 when derived from the AME, otherwise as given by ENSDF.

The rounding-off policy is the same as for the mass excesses (see above).

# instead of a decimal point: value and uncertainty derived from trends in neighboring
nuclides.

The excitation energy is followed by its origin code when derived from a method other than

Y-ray spectrometry:

MD mass doublet

RQ reaction Q-value

AD « energy difference

BD B energy difference

p,2p  one-, two-proton decay

IT combination of AME and y-ray data

Nm estimated value derived using the Nilsson model

When the existence of an isomer is questionable the following codes are used:

EU existence of isomer is under discussion (e.g. Bz,

If existence is strongly doubted, no excitation energy and no mass are given.
They are replaced by the mention “non existent” (e.g. 3¥Pm™).

RN isomer has been proven not to exist (e.g. '8'Pb™). Excitation energy and mass

are replaced by the mention “non existent”.

Remark:  codes EU and RN are also used when the discovery of a nuclide (e.g. 2°Fm
or 22Lyv) is questioned. In this case an estimate derived from trends in the
mass surface is always given for the ground state mass.

Isomeric assignment:

* if the uncertainty o on the excitation energy FE is greater than half the excitation
energy (¢ > E/2), these quantities are followed by an asterisk (e.g. '*°In and
130111’").

& when the ordering of the ground state isomer and the excited isomer are reversed

as compared to ENSDF, an ampersand sign is added (e.g. '°2Y and 192Y"™).
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Half-life

]71'

Ens

Reference

Year of
discovery

s = seconds; m = minutes; h = hours; d = days; y = years;
1y=31556926s or 365.2422d
adopted values for NUBASE (see text)
STABLE = stable nuclide, or nuclide for which no finite half-life value
has been found.

# value estimated from trends in neighboring nuclides with the same Z and N parities.

subunits:
ms 1073 s millisecond ky 103y  Kkiloyear
us 10°® s microsecond My : 10 'y  megayear
ns : 107° s nanosecond Gy : 10° 'y gigayear
ps 10712 s picosecond Ty 102y terayear
fs 1075 s femtosecond Py 10 'y petayear
as 1078 s attosecond Ey : 10"y exayear
zs 102" s zeptosecond Zy : 102" 'y  zettayear
ys 1072 s yoctosecond Yy 10y  yottayear

R: For isomeric mixtures only, it is the production ratio of the excited isomer state to the ground
state isomer.

Spin and parity:

0 uncertain spin and/or parity.

# values estimated from trends in neighboring nuclides with the same Z and N parities.
high  high spin.

low low spin.

am same J”" as a-decay parent

T Isopin multiplet for isobaric analog states (IAS).

For isomeric mixtures only: mix (spmix and fsmix if observed in spallation and fission, respec-
tively).

Year of the ENSDF file archive
(in order to reduce the width of the Table, the two century digits are omitted).

Reference keys:

(in order to reduce the width of the Table, the two century digits are omitted. However, at the end

of this volume the full reference key-number is given, ie. 2010Cr02 as opposed to 10Cr02)

10Cr02 updates to ENSDF derived from a regular journal. These keys are taken from Nuclear
Data Sheets. Where not yet available, the style 12Ma.1 is provisionally adopted.

12Dr.A updates to ENSDF derived from an abstract, preprint, private communication, confer-
ence, thesis or annual report.

AHW (or FGK, GAu, HWJ, JBL, MMC, WGM), re-interpretation by one of the evaluators

of NUBASE.
Mirror deduced from mirror nuclide properties.
Imme deduced from Isobaric Multiplet Mass Equation.

The reference key-numbers are followed by one, two or three letter codes which specifies the added
or modified physical quantities:

for the isomer excitation energy
for half-life

for spin and/or parity

for decay mode and/or intensity
for identification

— O — = m

for ground states [15] and for excited isomers (see text).
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Decay modes ~ Decay modes followed by their intensities (in %), and their one standard deviation

and uncertainties. The special notation 1.8e—12 stands for 1.8 x 1072,
intensities The uncertainties are given - only in this field - in the ENSDF-style: «=25.9 23 stands for a=25.9
+23%

The ordering is according to decreasing intensities.
a ? means o decay is energetically allowed.
a=? means ¢ decay has been observed but not yet quantified.

o o/ emission

P 2p proton emission 2-proton emission
n 2n neutron emission 2-neutron emission
€ electron capture

et positron emission

BT B decay (BT =e+eh)
B~ B~ decay

2B~ double B~ decay

2% double B decay

B™n B~ delayed neutron emission
B 2n B~ delayed 2-neutron emission
Bp B+ delayed proton emission
BT2p B delayed 2-proton emission
B a B~ delayed a emission

Bta BT delayed o emission

B~d B~ delayed deuteron emission
IT internal transition

SF spontaneous fission

BtSF B delayed fission

B~SF B~ delayed fission

24Ne heavy cluster emission

. list is continued in a remark, at the end of the A-group
For long-lived nuclides:
IS Isotopic abundance (from [2011Be53])

* A remark on the corresponding nuclide is given below the block of data corresponding to the same
A.

Remarks. For nuclides marked with an asterisk at the end of the line, extra comments have been added. They are collected in
groups at the end of each block of data corresponding to the same A. They start with a letter code, similar the ones following
the reference key-number, as given above, indicating to which quantity the remark applies. They give:

i) Continuation for the list of decays. In this case, the remark starts with three dots.
ii)  Information explaining how a value has been derived.
iii)  Reasons for changing a value or its uncertainty as given by the authors, or for rejecting it.
iv)  Complementary references to updated data.
v)  Separate values used in the adopted average.
TNN : Trends from neighboring nuclides.
7 : meanlife (or lifetime) 7T = T x [n2
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Table I. The NUBASE2016 table (Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J®  Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

'n 8071.3171 0.0005 6139 s 0.6 1/24 06 1932 B~=100 *

'H 7288.9706 0.0001 STABLE 1/2% 06 11Be53 D 1920 1S=99.9885 70
#In T : also 15Ar07=610.1(0.8) 7=880.2(1.2), 13Yu07=615.3(1.5) t=887.7(2.2), Hk
*In T: 12Ar05=611.1(1.5) 7=881.6(2.1) *

’H 13135.7217 0.0001 STABLE 17 03 1932 1S=0.0115 70

H 14949.8099 0.0002 1232y 0.02 1/2* 00 1934 B~=100

3He 14931.2179 0.0002 STABLE 1/2* 98 1934 1S=0.000134 3

3Li 28670# 2000# p-unstable 98 1969 p? *
#Li 1 : identification in 69Wil3 not accepted, see ENSDF’98 Hk

‘H 24620 100 139 ys 10 2 98 03Mell T 1981 n=100 *

‘He 24249156 0.0001 STABLE 0" 98 1908 1S=99.999866 3

4Li 25320 210 91 ys 9 2- 98 65Ce02 T 1965 p=100
#*H T : width=3.28(0.23) MeV; also 91Go19=4.7(1.0) outweighed, not used sk

SH 32890 90 >910 ys (1/27) 02 03Goll T 1987 2n=100 *

SHe 11231 20 700 ys 30 3/2 02 1937 n=100

SLi 11680 50 370 ys 30 3/2° 02 1941 p=100

SBe 37140# 20004# /2% 02 p?

«*H T : from width < 0.5 MeV; conflicting with 01K052=280(50) ys, width=1.9(0.4) sk

“H T: (same authors) but with instrumental resolution=1.3 MeV *x

*H T: others 91Go19=66(25) ys 95A131=110ys probably for higher state *ok

*H J : from angular distribution consistent with / =0 Hx
°H 41880 250 290 ys 70 27 # 02 1984 n?3n?

“He 17592.10 0.05 806.92 ms 0.24 0" 02 15Pfol D 1936 B~=100; B~ d=0.000278 18 *

Li 14086.8789 0.0014 STABLE 1+ 02 1921 1S=7.59 4

OLif 17649.76 0.10 3562.88  0.10 56 as 14 0"T=1 02 81Ro02 E 1981 IT=100

%Be 18375 5 50 zs 03 0" 02 1958 2p=100

°B 473204 2000# p-unstable# 27 # 2p?

«°He D : other B~d from 09Ra33=1.65(0.10)e—6 but with 525 keV threshold sk
«OHe T : symmetrized from 12Kn01=806.89(0.11)(+0.23-0.19) sk

H 491404 1000# 500# ys 1/2+4 2003 2n?

"He 26073 8 251 zs 007 (3/2)- 03 12Ca05 T 1967 n=100 *

"Li 14907.105 0.004 STABLE 3/2° 03 1921 1S=92.41 4

TLil 26150 30 11250 30 RQ 3/27T=3/2 03

"Be 15769.00 0.07 5322 d 0.06 3/2° 03 1938 £=100

"Be 26750 30 10980 30 RQ 3/27T=3/2 03 p%3He 2 a?

B 27677 25 570 ys 14  (3/27) 14 11Ch32 T 1967 p=100 *
+"He T : from 12Ca05=182(5) keV sk
«"He T : others 09Ak03=190(30) 08De29=125(+40-15) 02Me07=150(80) 69St02=160(30) *%
] T : from width 11Ch32=801(20) keV 570(14) ys E

$He 31609.68 0.09 119.1 ms 1.2 0t 05 1965 B~=100; B n=161; B t=0.9 1

SLi 20945.80 0.05 839.40 ms 0.36 2+ 05 10FI01 T 1935 B~=100; B~ a=100 *

8Ll 31768 5 10822 5 RQ 0fT=2 05

$Be 4941.67 0.04 819 as 3.7 0 05 1932 a=100

8Be’ 21568 3 16626 3 2% frg. T=1 04Ti0O6 E 2004 a~~100 *

8Be/ 32436.0 2.0 274943 20 RQ 0fT=2 05 n=39.4; d=27.0; 3H=11.7; a=7.9; ... *

5B 22921.6 1.0 770 ms 3 2+ 05 1950 B*+=100; BT =100 *

$Bx! 33546 8 10624 8 RQ 0"T=2 05 1975

8c 35064 18 35 zs 14 0 05 11Ch32 T 1974 2p=100 *
«SLi D : B~ decay to first 2* state in ®Be, which decays 100% in 2 o Hok
#SBe! E : strongest frg; other: 296(3) higher 1(16626)/1(16922)=1.22 in °Li(°Li,c) s
+SBel E and 1.15 in 'B(d,@); see 04Ti06 p.213 ok
«SBe/ D:...; p=6.9; 3He=6.6; IT=0.60 .
B D : B to 2 excited states in ®Be, then o and ¥, but not to ®Be ground-state Hok
nle T : from width 130(50) keV 3.51(1.35) zs *%
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

“He 40940 50 25 zs 23 1/2t4) 06 16Ub01 T 1987 n=100 *

oLi 24954.90 0.19 178.3 ms 0.4 3/2° 06 95Re.A D 1951 B~=100; B~ n=50.8 2

°Be 11348.45 0.08 STABLE 3/2° 06 1921 1S=100.

: 25738.8 1.7 14390.3 1.7 RQ 1.25 as 0.10 3/2°T=3/2 06 1976

°B 12416.5 0.9 800 zs 300 3/2° 06 1940 p=100

°Bx’ 270710 23 146545 2.5 RQ 3/2°T=3/2 06

’C 28911.0 2.1 126.5 ms 0.9 (3/27) 06 1964 B=100; B+ p=61.6; B 0=38.4
+«"He T : derived from width 13A114=180(100); other width 99B026=100(60) sk

OHe 49200 90 3.1 zs 2.0 0" 07 1994 2n=100 *

10Li 33053 13 20 zs 0.5 (17,27) 07 94Yo01 TJ 1975 n=100

0Lim 33250 40 200 40 RQ 37 zs L5 1" 07 97Zi04 T 1994 1T=100 *

OLi" 33530 40 480 40 RQ 1.35 zs 0.24 2%) 07 94Yo01 T 1993 1T=100 *

0Be 12607.49 0.08 1.51 My 0.04 0* 07 1935 B~=100

0Be! 33787 21 21179 21 RQ 27)T=2 07 n?%p?%3H?

108 12050.609 0.015 STABLE 3F 07 1920 1S=19.97

10! 13790.66 0.04 1740.05  0.04 0rT=1 07 IT=100

e 15698.67 0.07 19.3009 s 0.0017 0" 07 16Dul0 T 1949 Br=100 *

N 38800 400 200 ys 140 27) 07 02Lel6 TJ 2002 p?
*10He D : most probably 2 neutron emitter from S;,=—1440(90) keV Hk
#1OLjm T : average 97Zi04=120(+100-50) 94Yo01=100(70) keV *%
10" T : average 94Yo01=358(23) 93Bo03=150(70) keV, Birge ratio B=2.8 sk
«10C T : also 16Dul0(2)=19.2969(0.0074) 09Ba04=19.282(0.011) 081a01=19.310(0.004) N

UL 40728.3 0.6 8.75 ms 0.14 3/2- 12 12Ke01 D 1966 B~=100; B n=86.39; B 2n=4.14;... =«

Be  20177.17 0.24 13.76 s 0.07 1/2* 12 81A103 D 1958 B=100; B~ 0=2.94;... *

Be! 41336 20 21158 20 RQ 0.93 zs 0.13 3/2°T=5/2 MMCI162 J 1997 1T ? ®

B 8667.707 0.012 STABLE 3/2° 12 1920 1S=80.17

1Bi 21228 9 12560 9 RQ T=3/2 1/2*,(3/2%) 12 1963

1BJ 42230 80 33570 80 2p 3/2°T=5/2 MMC146 J

e 10649.40 0.06 20.364 m 0.014 3/2 12 1934 Bt=100

el 22810 40 12160 40 RQ 1/27T=3/2 12 71Wa2l D 1971 =7

N 24300 50 550 ys 20 1/2* 12 1974 p=100 *

HN™ 25040 80 740 60 690 ys 80 1/2- 12 96Ax01 ETJ 1974 p=100
«Li D:...; 8 3n=192; B~ a=1.7 3; f~d=0.0130 13; B~ t=0.0093 8 Y
#MLi D : total B~ delayed neutron emission Pn=100.3(1.4)% Hk
1 Be D:...; 7 p=0.000839; 3 n? e
«!1Be! T : from width 97Te07=490(70) keV ok
#IN T : from ENSDF2012 : width=830(30) keV sk

2Li 49010 30 <10 ns 00 74Bo05 I 2008 n?

2Be  25077.8 1.9 21.50 ms 0.04 0" 00 01Be53 T 1966 B~=100; B~ n=0.50 3 *

2Be” 273288 2.1 2251 1 229 ns 8 o' 07Sh34  EJT 2007 IT=100

2B 13369.4 1.3 20.20 ms 0.02 I 00 66Sc23 D 1935 B~=100; B~ o=1.63

2B 26088 19 12719 19 RQ 0tT=2 00 08Ch28 J *

2c 0.0 0.0 STABLE 0" 00 1919 1S=98.93 8

12ci 15108 3 15108 3 RQ 17T=1 00 IT=% a?

2¢i 27595.0 24 27595.0 24 RQ 0tT=2 00

N 17338.1 1.0 11.000 ms 0.016 1" 00 66Sc23 D 1949 B+=100; BT a=3.55

2N 29534 29 12195 29 2p (ot)T=2 MMCl142 J

120 31915 24 >6.3 1zs 0" 00 12Jall T 1978 2p=60 30 *
«12Be D : from 99Be53; also 95Re.A=0.52(0.09)% outweighed, not used *k
#12B1 J: 08Ch28 “suggests that the 12.75-MeV, ....was a T=1 state, not the IAS” ok
%120 T : from width 12Jal 1<72keV; others 09Su14=600(500)keV 95Kr03t=578(205)keV *k

BLi 56980 70 33 zs 1.2 3/27°# 08Ak03 D 2008 2n=100 *

BBe 33659 10 1.0 zs 0.7 (1/27) 10Kol17 TJ 1983 n? *

BBe? 35160 50 1500 50 RQ (5/2%) 1992

3B 16561.9 1.0 17.33 ms 0.17 3/2° 00 1956 B~=100; B~ n=0.28 4

B¢ 3125.0088  0.0002 STABLE 1/27 01 1929 1S=1.07 8

Bci 18233.8 1.1 15108.8 1.1 RQ 3/2°T=3/2 00 IT=0.82 ;N 2% a ?

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued ...

BN 5345.48 0.27 9.965 m 0.004 1/2~ 00 1934 Bt=100

BN 20410.59 0.18 15065.1 0.3 RQ 3/2°T=3/2 00 IT=493;P% a?

B0 23115 10 8.58 ms 0.05 (3/27) 00 70Es03 D 1963 B*=100; Bp=10.9 20
*13Lj T : from width 13Ko03=125(60-40) keV ok
x13Be T : from width 10Ko17=450(30) keV; other 95Pe12=300(200) keV Hk
«13Be J: 1/2" assigned to ground state in 01ThO1 and 08Ch07, questioned in 10Ko17 Hk
«3Be J:  seediscussion in AME2012, Part I, Section 6.3, p.1313 ok
#13Be J and 14Ra07=1/2* s

14Be 39950 130 4.35 ms 0.17 0* 01 02Jell D 1973 B~=100; B~ n=98 2; B 2n=0.808; ... =

“Ber 41470 60 1520 150 RQ 2%) 95Bol0 I 1995

4B 23664 21 12.5 ms 0.5 2 01 95Re.A D 1966 B~=100; B n=6.04 23; B 2n?

14pi 40728 20 17065 29 RQ 415 zs 1.9 0tT=3 MMCI162 J 2001 1T ? *

l4c 3019.893 0.004 5.70 ky 0.03 ot 01 1936 B~=100

el 25120 100 22100 100 27)T=2 01 1989 1T=100

4N 2863.4167  0.0001 STABLE I 01 1920 1S=99.636 20

4NF 5176.007 0.010 2312590  0.010 0+T=1 01 01Ba06 E 1963 IT=100

40 8007.781 0.025 70.620 s 0.013 0" 01 13La23 T 1949 B=100 *

M4F 31960 40 500 ys 60 2- 14 10Gol6 TJ 2010 p? *
#1“Be D:...; 7 3n=0.22; B7t=0.02 1; B~ a<0.004 *%
«14Be D : supersedes 99Be53, same group ok
#14Bi T : from width 01Ta23=110(50) keV *k
%140 T : average 13La23(beta)=70.610(0.030), 04Ba78=70.641(0.020), ok
#140 T: 78Wi04=70.613(0.025) and 73C112=70.590(0.030); *%
140 T: others outweighed : 13La23(y)=70.632(0.094), 06Bu12=70.696(0.052) *%
140 T: and 01Ga59=70.560(0.049) *%
#14F T : from width 10Go16=910(100) keV *

SBe 49830 170 790 ys 270 (5/2%) 15 13Sn02 TD 2013 n=100 *

5B 28958 21 9.93 ms 0.07 3/2° 02 95Re.A D 1966 B~=100; B~ n=93.6 12; B~ 2n=0.4 2 *

e 9873.1 0.8 2.449 s 0.005 1/2% 02 1950 B~=100

5N 101.4387  0.0006 STABLE 1/2- 02 1929 1S=0.364 20

SN/ 11717 4 11615 4 RQ 1/2T=3/2 02 n?;p 2 IT=0.00523 19

50 2855.6 0.5 122.24 s 0.16 1/2° 02 1934 B*=100

5o 14020# 40# 111654 354 (1/27)T=3/2 02 Imme E p=100

ISF 16567 14 1.1 zs 03 1/2* 02 04Gol5 J 1978 p=100 *

SNe 40220 70 2p 770 ys 300 (3/27) 14 14Wa09 JD 2014 2p=100 *
O Be T : from width 13Sn02=575(200) keV *%
5B D : B~ 2n intensity is from 89Re.A J: given in 91Aj01 Hok
*15B T : also 03Ye02=9.86(+0.15-0.19) *k
*«OF T : from 16De15=370(70)(+200-0) keV *%
*PNe T : from width 590(230) keV sk

16Be 57450 170 650 ys 130 ot 15 12Sp02  TD 2012 2n=100 *

N 37113 25 >4.6 zs 0 # 16 2000 n?

e 13694 4 747 ms 8 0" 99 89Re.A D 1961 B~=100; B~ n=97.9 23

1N 5683.9 2.3 7.13 s 0.02 2- 99 16Re01 D 1933 B~=100; B~ a=0.00145 8 *

1o\ 5804.3 2.3 120.42 0.12 5.25 us 0.06 0~ T=1 99 14Si.A D 1957 IT~100; B~ =0.00040 4 *

IoN/ 15613 7 9929 7 RQ 0*T=2 99

10 —4737.0013  0.0001 STABLE o' 99 1919 1S=99.757 16

1607 8059 4 12796 4 RQ 0-T=1 99 1T=100

160/ 17984 4 22721 4 RQ 0tT=2 99

16p 10680 8 11 zs 6 0~ 99 1964 p=100

1'Ne 23987 20 >57 zs8 ot 99 14Br19 T 1977 2p=100 *
*19Be T : from decay width 0.8(+0.1-0.2) MeV Hk
#ION D : symmetrized from 16Re01=0.00149(5stat)(+0—10sys); other 74Ne10=0.00100 7 sk
*1ON™ D : from B.Singh, average 3 results 83Mi20 83Gal8 (also 82Ga05) 75Pa01 *x
*1%Ne T: 14Br19 L<80keV (3 o upper limit) sk
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life JT Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

7B 43720 200 5.08 ms 0.05 (3/27) 99 88Du09 D 1973 B~=100; B n=631; B 2n=117;... *

7c 21032 17 193 ms 5 (3/2%) 99 01Ma08 J 1968 B~=100; B n=28.413; 7 2n? *

N 7870 15 4.173 s 0.004 1/2- 99 94Do08 D 1949 B~=100; B~ n=95 1; B~ =0.0025 4

170 —808.7635 0.0007 STABLE 5/2* 99 1925 1S=0.038 1

70! 10270.02 0.17  11078.78 0.17 RQ 1/27T=3/2 99 B~ %N 2% 1T=0.42 14

TF 1951.70 0.25 64.370 s 0.027 5/21 99 16Br01 T 1934 B*=100 *

7Rl 13144.7 1.9 11193.0 1.9 RQ 1/2°T=3/2 99

7Ne 16500.4 0.4 109.2 ms 0.6 1/2- 99 88Bo39 D 1963 BT=100; BTp=96.09; BT a=2.79

"Na 35170 1000 3/2t# p?
7B D:...; 37 3n=3.57; B 4n=0.43 *ok
#17C T : average 955¢03=193(6) 95Re.A=188(10) 86Cu01=202(17) *k
#17C D : B~ n intensity is from 95Re.A *%
*7F T : average 16Br01=64.402(0.042) 15Gr14=64.347(0.035) *%

138 51790 200 <26 ns (27) 16 2010 n?

e 24920 30 92 ms 2 o+ 96 1969 B~=100; B n=31.515; 3 2n?

RiN 13113 19 619.2 ms 1.9 1~ 96 05Li60  TD 1964 B~=100; B n=7.015; B 0=1226;2n? =«

30 —782.8156 0.0007 STABLE ot 96 1929 1S=0.205 14

el 15495 20 16278 20 1"T=2 AHW E *

8 873.1 0.5 109.739 m 0.009 1+ 96 14Un01 T 1937 Br=100 *

18pm 1994.5 0.5 1121.36  0.15 162 ns 7 5t 96 IT=100

18 1914.7 0.5 1041.55  0.08 0*T=1 96 IT=100

18Ne 5317.6 0.4 1664.20 ms 0.47 ot 96 15Lal9 T 1954 Bt=100 *

18Na 25040 90 1.3 zs 04 1 # 15 04Ze05 TD 2004 p=?
#18N D : B~ intensity from 89Zh04 ok
I8N D : other f7n 94Sc01=2.2(0.4)% 95Re.A=10.9(0.9) 91Re02=14.3(2.0)(same group) *k
RN T : average 05Li60=619(2) 990g03=620(14) 820101=624(12) 64Ch19=630(30) *%
#1807 E : assuming 16399(5), 17025(10) levels to be IAS’s of 114.90(0.18), 747(10) *%
#1307 E:  levelsin '8N (see 95Ti07) ok
#18F T : average 14Un01=109.770(0.018) 10Ga04=109.722(0.012) 04Sc04=109.748(0.021) *%
*18Ne T : average 15Lal19=1664.00(+0.57-0.48) 13Gr03=1664.8(1.1) *%
#18Ne T 13Gr03 supersedes 07Gr18=1665.6(1.9) of same group Hok

B 59770 530 2.92 ms 0.13 3/27# 96 03Yo02 TD 1984 B~=100; B~ n=719; B~ 2n=17 5; B~ 3n<9.1 =

e 32410 100 46.2 ms 2.3 (1/2%) 96 88Du09 TD 1974 B~=100; B~ n=47 3; B~ 2n=7 3 *

N 15856 16 336 ms 3 1/2° 96 06Sul2  TID 1968 B~=100; B n=41.89

0 3332.9 2.6 26.470 s 0.006 5/2* 96 13Uj01 T 1936 B~=100 *

YF —1487.4442  0.0009 STABLE 1/2+ 96 1920 1S=100.

O 6052.2 0.9 7539.6 0.9 5/2tT=3/2 96 IT=100

Ne 1752.05 0.16 17.274 s 0.010 1/2+ 96 14Bro6 T 1939 B*=100 *

19Ne! 9253 9 7501 9 RQ (5/2)*T=3/2 96 MMC127 J *

“Na 12929 11 >1 as (5/2%) 15 10Mul2 T 1969 p=100 *

Mg 31830 50 5 ps 3 1/27# 14 09Mul7 TD 2007 2p=100 *
+1°B D : symmetrized from 71.8(+8.3-9.1)% 16.0(+5.6—4.8)% sk
#19C T : average 88Du09=49(4) 95Re.A=44(4) 950z02=45.5(4.0) *%
e J : from 01Ma08, 99Na27 and 95Ba28 Hk
%190 T : average 13Uj01=26.476(0.009) 941t.A=26.464(0.009) sk
*19Ne T : unweighed average of 14Br06=17.283(0.008), 13Uj01=17.254(0.005), *x
#19Ne T: 12Tr06=17.262(0.007) and 94Ko.A=17.296(0.005) EEs
*19Ne T : 92Ge08=18.5(0.6) for q=10" (bare ion) *x
#19Ne! T if this is the IAS of 'O ground-state 5/27; not yet confirmed sk
#19Na T : from upper limit of 40keV, dominated by resolution: <1 eV suggested Hk
+19Mg T : symmetrized from 6(+2—4); supersedes 07Mul5=4.0(1.5) ps *x

2B 68450# 800# n? B n?% B 2n?

2¢ 37500 230 16 ms 3 o+ 98 90Mu06 TD 1981 B~=100; B~ n=70 11; B~ 2n<18.6 *

2N 21770 80 136 ms 3 98 06Sul2  TD 1969 B~=100; B~ n=42.9 14; 3 2n?

200 3796.2 0.9 13.51 s 0.05 o+ 98 1959 B~=100

20F —17.463 0.030 11.163 s 0.008 2t 98 98Ti06 T 1935 B~=100

20F 6503 3 6521 3 RQ 0TT=2 98

20Ne  —7041.9305 0.0016 STABLE o+ 98 1913 1S=90.48 3

20Ne 3230.5 2.0 102725 2.0 RQ 2*T=1 98 IT=100

20Ne/ 9690.9 2.8 16732.8 2.8 RQ 0fT=2 98 1T=100

20Na 6850.6 1.1 4479 ms 2.3 2t 98 89C102 D 1950 BT=100; BT 0=25.04

20Nal 13349.0 1.2 64984 05 p 0"T=2 98 1979 p=100

Mg 174777 1.9 93 ms 5 o+ 16 1974 BT=100; Bp=30.3 12
«20C D : average 7 n 03Y002=65(+19-18)% 90Mu06=72(14)% sk
«20C T : average 90Mu06=14(+6-5) 95Re.A 16.7(3.5); also 03Y002=21.8(+15.0-7.4) *x
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J®  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

21 77330# 900# <260ns  3/2°# 04030201 I n?

2c 45640# 600# <30ns 1/27#  0493Po.A 1 n?

2IN 25230 130 84 ms7 (1/27) 15 1970 B~=100; B~ n=90.542; B 2n?

210 8062 12 342 s 0.10 (5/27) 04 1968 B~=100; B~ n=0#

2Ip —47.6 1.8 4.158 s 0.020 5/2* 04 1955 B~=100

2INe —5731.78 0.04 STABLE 3/21 04 1928 1S=0.27 1

2INe 3127.4 1.4 8859.2 1.4 T=3/2 (3/2,5/2)" 04

2INa —2184.63 0.10 22.422 s 0.010 3/2F 04 15Gr05 T 1940 Bt=100

2INaf 6790 4 8975 4 5/2+T=3/2 04

21Mg 10903.8 0.8 118.6 ms 0.5 5/2% 04 15Lul3 D 1963 BT=100; BTp=32.6 10; BT a=?; BT pa=0.016 3

21A1 26990# 600# <35ns 5/2t#  0493Po.A 1 p?

2c 53610 230 6.2ms 1.3 0" 15 1986 B~=100; B n=61 14; B~ 2n<37 *

2N 31760 210 23 ms 3 0 # 15 1979 B~=100; B~ n=343; B 2n=123

20 9280 60 2.25 s 0.09 0" 15 1969 B~=100; B~ n<22

2 2793 12 4.23 s 0.04 4%) 15 1965 B~=100; B n<11

22Ne —8024.719 0.018 STABLE 0" 15 1913 1S=9.253

2Ne! 5855 10 13880 10 47T=2  1587Wi03 E *

22Na —5181.51 0.17 2.6018 y 0.0022 3+ 15 1935 B=100

2Na™  —4598.46 0.20 583.05  0.10 243 ns 2 " 15 IT=100

2Na!  —4524.51 0.22 657.00 0.14 19.6 ps 0.7 0fT=1 15 1T=100

2Mg —399.9 0.3 3.8755 s 0.0012 ot 15 1961 B+=100

2Mg! 13645 6 14044 6 (4)*T=2 15MMCI2]J o="; p=? *

2A1 18200# 4004 91.1 ms 0.5 (4)* 15 1982 B=100; BHp=553; B 2p=1.1011; ... *

228i 33340# 5004 29 ms?2 0" 15 1987 BT=100; BT p=324
#2C T : symmetrized from 6.1(+1.4-1.2) D : symmetrized from B~ n=61(+14-13)% Hk
«22Ne! E : 16Ma.A=13880(10) is preferred as IAS but not proven; 90En08=14060(20) sk
«2Mg’  T:IAS of 2Al and ??F ground-state ok
*22A1 D:...; BTa=0.038 17 EEs

BC 64170# 1000# 3/2%# n?

2N 36720 420 13.9ms 1.4 1/27# 0703Y002 TD 1985 B~=100; B n=426; B 2n=8 4; B~ 3n<3.4 *

20 14620 120 97 ms 8 1/2+ 07 07Su05 TD 1970 B~=100; B~ n=72

BE 3290 30 223 s 0.14 5/2* 0795Re.A D 1970 B~=100; B n<14

23Ne —5154.05 0.10 37.140 s 0.028 5/2* 07 15Lal9 T 1936 B~=100 *

23Na —9529.8525  0.0018 STABLE 3/2°F 07 1921 1S=100.

ZNal  —1638.66 0.15  7891.19  0.15 5/27T=3/2 07 IT=100

BNa/ 10060.6 20 195904 2.0 240 zs 120 T=5/2 85EvOl T *

BMg  —5473.51 0.16 11.317 s 0.011 3/2F 07 1939 B*=100

BMg! 2328.7 1.4 7802.2 1.4 5/2tT=3/2 07 00Pe28 D 1981 1T~100; p=0.17 8

ZAl 6748.1 0.3 470 ms 30 5/2F 07 1969 B+=100; B p=0.46 23

LAY 18530 60 11780 60 p (5/2)*T=5/2 07 1997 p=0.10 5; 2p=3.6 4

23Si 23700# 5004 423 ms 0.4 3/2t#  0797B104 TD 1986 B+=100; B p~88; B2p=3.63
*2N T : symmetrized from 14.1(+1.2-1.5) s
BN D : symmetrized from 42.2(+6.3-6.5)% 8.0(+3.8-3.4)% *k
#23Ne T : average 15La19=37.148(0.032) 07Gr18=37.11(0.06); other 74A103=37.24(0.12) *%
«2Na/ T : from width=1.9(0.8) keV sk

2N 46940# 400# <52ns 07 93Po.A 1 n?

20 18500 160 77.4 ms 4.5 0" 07 15Ca09 TD 1970 B~=100; B n=43 4 *

2F 7540 100 384 ms 16 3F 0707Su05 T 1970 B~=100; B n<5.9 *

24Ne —5951.6 0.5 3.38 m 0.02 0" 07 1956 B~=100

%Na  —8417.901 0.017 14.957 h 0.004 4+ 07 14Un01 T 1934 B~=100 *

2Na™  —7945.694 0.017 472.2074 0.0008 20.18 ms 0.10 1" 07 1961 1T~100; B~ =0.05

2Nal  —2450.53 0.13 5967.37 0.13 0"T=2 07

%Mg  —13933.569 0.013 STABLE 0* 07 1920 1S=78.99 4

2Mg —4417.29 0.04 9516.28 0.04 4hHT=1 07

%Mg/ 1502.8 0.6 15436.4 0.6 0fT=2 07

Al —48.86 0.23 2.053 s 0.004 41 07 1953 B*=100; B 0=0.035 6; B p=0.0016 3

A" 376.94 0.25 425.8 0.1 130 ms 3 1+ 07 1968 1T=82.5 30; B™=17.5 30; BT ¢=0.028 6

2AL 5900 3 5949 3 0fT=2 07

248i 10745 19 140 ms 8 0* 0798Cz01 D 1979 B+=100; B p=37.6 25

2p 33320# 5004 14 p% BT % BTP?
240 T : average 15Ca09=80(5) 01Pe14=67(10) s
*24F J: 15Ca09=3" *k
#2*Na T : average 14Un01=14.955(0.007) 83Wa26=14.958(0.005) and *%
«2*Na T: 80H017=14.9590(0.0150); all values are from standard labs sk
*24Na T: original unc of 80Ho17=0.0012 increased to 0.1% by evaluator *k
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J®  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

2N 55980# 500# <260ns 1/27# 09 99Sa06 ID n?2n?% B ? *

%0 27330 170 5.18 zs 0.35 3/2t# 09 16Koll T 2008 n=100 *

F 11330 100 80 ms 9 (5/2%) 09 1970 B~=100; B~ n=23.145; B~ 2n=0#

25Ne —2036 29 602 ms 8 /2t 09 1970 B~=100

25Na —9357.8 12 59.1 s 0.6 5/2% 09 1943 B~=100

Mg —13192.78 0.05 STABLE 5/2t 09 1920 1S=10.00 1

BMg'  —5405.8 0.3 7787.0 0.3 5/2¥T=3/2 09

BAl —8915.97 0.06 7.183 s 0.012 5/2% 09 1953 Bt=100

LAl —1014.9 1.8 7901.1 1.8 RQ 5/27T=3/2 09

258i 3827 10 220 ms 3 5/2t 09 1963 B=100; B*p=352

2p 19740# 400# <30ns  1/2*# 09 93Po.A 1 p?

#2N D : in 99Sa06 experiment, 240 25N events expected, none observed sk
%250 T : from decay width 16Ko11=88(6) keV; other 13Cal8=20(+60-20) keV Kk

260 34660 160 42 ps 33 0t 16 13Kol0 T 2012 2n=100 *

20F 18650 110 8.2 ms 0.9 I 16 1979 B~=100; B~ n=13.5 40; B~ 2n=0.4#

26pm 19290 110 643.4 0.1 2.2 ms 0.1 (4%) 16 2013 IT=8211; B~=7; B n=128

26Ne 481 18 197 ms 2 0" 16 1970 B~=100; B n=0.13 3

26Na —6861 4 1071.28 ms 0.25 3+ 16 1958 B~=100

N2 —6779 4 82.5 0.6 9 us 2 I 16 1987 IT=100

Mg —16214.542 0.030 STABLE 0+ 16 1920 1S=11.013

A1 —12210.15 0.07 717 ky 24 5t 16 1934 BT=100

BAI™ —11981.85 0.07 228306 0.013 MD  6346.0 ms 0.8 0+tT=1 16 1934 B*=100

268 —7141.02 0.11 2.2453 s 0.0007 0 16 1960 B*=100

268it 5926 11 13068 11 p (39)T=2 16

26p 10970# 200# 43.7 ms 0.6 3)* 16 1983 B*=100; B*p=36.8 20; ... *

26pm 111304 200# 164.4 0.1 120 ns 9 16 2014 IT=100

263 27080# 600# <79ns 0* 16 2p?

%200 T : symmetrized from 13Ko10=4.5(+1.1-1.5 stat)(3 systematics) ok
#20p D:...; B 2p=2.1624 D: B p+ B 2p=39(2) *
270 44670# 500# <260ns 3/2%# 99Sa06 I n?2n?

27F 25450 390 4.9 ms 0.2 5/27# 11 98No.A T 1981 B~=100; B~ n=77 21; B~ 2n=5# *
?Ne 7050 90 31.5ms 1.3 (3/2%) 11 1977 B~=100; B~ n=2.0 5; B~ 2n=0#

?"Na —5518 4 301 ms 6 5/2% 11 1968 B~=100; B n=0.13 4

Mg —14586.61 0.05 9.435 m 0.027 /2% 11 15ZaZY T 1934 B~=100 *
Al —17196.86 0.05 STABLE 5/2F 11 1922 1S=100.

AT —10383.1 0.7 6813.8 0.7 1/27T=3/2 11 1T=100

27Si —12384.50 0.11 4.15 s 0.04 5/28 11 1939 B*=100

278j —5759.5 2.3 6625.0 23  RQ 1/27T=3/2 11 1977 IT?

27p —722 26 260 ms 80 /2t 11 1977 BT=100; Bp=0.07

27pi 12010 30 12730 40 p 5/27T=5/2 11 1991 IT?

273 170304 400# 15.5 ms 1.5 (5/2%) 11 1986 BT=100; BTp=2.39; B2p=1.15
«2TF T : others not used: 99Re16=6.5(1.1) 97Ta22=5.3(0.9) outweighed; and *k
«2TF T: 99D101=5.2(0.3) same data as in 99Re16 *x
+2"Mg T : average 15ZaZY=9.408 (0.012) 70Re13=9.462 (0.012); Birge ratio=3.18 *%
%0 52080# 700# <100ns 0t 13 98Po.A I n?2n? =0 *
i3l 33740 390 46 zs 13 n?

28Ne 11300 130 20 ms 1 o+ 13 1979 B~=100; B~ n=12 1; 72n=3.75

28Na —988 10 30.5 ms 0.4 1" 13 1969 B~=100; B n=0.58 12

BMg  —15018.8 2.0 20.915 h 0.009 0" 13 1953 B~=100

Al —16850.64 0.08 2.245 m 0.005 3+ 13 1934 B~=100

BAI —10858.06 0.13 5992.58  0.10 0*T=2 13

BSi —21492.7943  0.0005 STABLE 0* 13 1920 1S=92.223 19

288i" —8951.75 0.05 12541.04 0.05 RQ (3% 13

BSit —12176.87 0.10 931592  0.10 1.5 fs 0.6 3*T=1 13

288i/ —6265.8 1.0 15227 1 (07)T=2 13 68Mcl2 D 1968 a=90 11; p=10 11

2p —7147.7 12 270.3 ms 0.5 3+ 13 79Ho27 D 1953 B*=100; B p=0.0013 4; B+ a=0.00086 25
28pi —1261 20 5887 20 p 0tT=2 13

233 4070 160 125 ms 10 0" 13 1982 B=100; Bp=20.7 19

el 275204 600# 17# p?
280 D : in 97Ta22 and 99Sa06, 11 and 37 220 events expected, none observed Hok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J®  Ens Reference Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
2F 40150 530 2.5 ms 0.3 5/2t# 12 99DIO1 D 1989 B~=100; B~ n=60 40; B~ 2n=5# *
Ne 18400 150 147 ms 0.4 (3/27) 12 05Tr13 T 1985 B~=100; B~ n=28 5; B 2n=4 1 *
2Na 2680 7 44.1 ms 0.9 3/2041) 12 95Re.A D 1969 B~=100; B~ n=25.9 23; B~ 2n=0# *
Mg —10603 11 130 s 0.12 3/2 12 1971 B~=100
Al —18207.8 0.3 6.56 m 0.06 5/2% 12 1939 B~=100
2si —21895.0784  0.0006 STABLE 127 12 1920 15=4.685 8
2Sit 13605 5 8290 5 5/27T=3/2 12 IT=100
2p —16952.8 0.4 4.142 s 0.015 127 12 1941 BT=100
2pi —8571.0 2.5 8381.8 24 RQ 5/27T=3/2 12 1969 IT=100
23 —3160 50 188 ms 4 5/2t# 12 79Vi0l D 1964 B+=100; B+p=46.4 10
2ql 13160 190 <10ps (1/2%) 16 15Mul3 I p=100
*2F D : B~ n from 99DI01=100(80)% ok
*2°Ne T : average 05Tr13=13.8(0.5) 97No.A=15.6(0.5); others outweighed, not used: Hok
**Ne T:  06Tr02=15.1(2.6) 16.4(1.3) 99DI01=15(4) 99Re16=19(9) 97Ta22=15(3) ok
«29Ne J: 16Ko05=(3/27) s
*2*Na D : B~ n: average 95Re.A=27.1(1.6)% 84La03=21.5(3.0)% *x
OF 48110# 600# <260ns 10 99Sa06 1 n?
0Ne 23280 250 7.22 ms 0.18 0* 10 15St14 T 1985 B~=100; B~ n=13 4; B~2n=8.9 23 *
0Na 8475 5 48.4 ms 1.7 2+ 10 99DI01 T 1969 B~=100; B~ n=304;... *
Mg 8884 3 313 ms 4 0t 10 84La03 D 1971 B~=100; B~ n<0.06 *
0AL —15864.8 2.9 3.62 s 0.06 3+ 10 1961 B~=100
30gj —24432.960  0.022 STABLE 0t 10 1924 1S=3.092 11
30p —20200.85 0.07 2.498 m 0.004 1*T=0 10 1934 B+=100 *
30pi —19523.84 0.08 677.01 0.03 0*T=1 10
303 —14059.25 0.21 1.1759 s 0.0017 0t 10 11Sol1 1961 B+=100
el 44404 200# <30ns 3*# 10 93Po.A I p?
OAr 20930 210 <10ps 0t 16 2015 2p=100
*¥Ne T : average 155t14=7.18(0.22) 07Tr08=7.3(0.3) ok
+0Na D:...; B 2n=1.1525; B~ a=5.5¢e-52 *k
#ONa T : average 99DI01=50(4) 97Ta22=48(5) 84La02=48(2) ok
Mg T : average 08Hi05=314(5) and 312(7) sk
0P D : first observed radionuclide, in 1934 *%
3IF 561404 550# 1# ms (>260ns) 5/27# 13 1999 B~ 2% B n=10#; B~ 2n=0#
3INe 31180 270 3.4 ms 0.8 (3/27) 13 1996 B~=100; B~ n=10#; B~ 2n=4#
3INa 12246 14 17.35 ms 0.40 3/200M) 13 93KI02 T 1969 B~=100; B~ n=37.354;... *
3IMg 3122 3 236 ms 20 120013 1977 B~=100; B n=6.2 19 *
SIAL —14950.7 2.2 644 ms 25 5/20) 13 1971 B~=100; B n<1.6
31si —22949.04 0.04 157.36 m 0.26 3/28 13 1934 B~=100
3p —24440.5410  0.0007 STABLE 127 13 1920 1S=100.
3pi —18059.7 2.0 6380.8 2.0 3/27T=3/2 13 1T=100
3 —19042.52 0.23 2.5534 s 0.0018 /25 13 1940 B+=100
g —12761.9 0.6 6280.60 0.60 3/2¥T=3/2 13
3cl —7035 3 190 ms 1 3/2¢ 13 1977 BT=100; Bp=2.42
e 5256 3 12291 5 RQ 3/2+T=5/2
SAr 11330# 200# 15.1 ms 0.3 5/2% 13 14Kol7 T 1986 BT=100; BTp=68.33; f2p=9.02;... =«
#3INa D:...; B 2n=0.87 24; B~ 3n<0.05 ok
Mg D : strongly conflicting with earlier 84La03=1.7(0.3)% Hk
SLAr D:...; BTpa<0.38; 73p=0.07 2; BT <0.03; 2p<0.0006 ok
2Ne 370004 500# 3.5 ms 0.9 0t 11 1990 B~=100; B~ n=30#; B~ 2n=T#
2Na 18640 40 129 ms 0.3 (37) 11 08Tr04 TJ 1972 B~=100; B n=247; B~ 2n=8 2 *
2Mg —829 3 86 ms 5 o+ 11 1977 B~=100; B~ n=5.55
Al —11099 7 33.0 ms 0.2 1" 11 1971 B~=100; B~ n=0.7 5
A" 10142 7 956.6 0.5 200 ns 20 @4t 11 1996 IT=100
32gj —24077.69 0.30 153 y 19 0t 11 1953 B~=100
2p —24304.87 0.04 14.268 d 0.005 1+ 11 1934 B~=100 *
32pi —19232.43 0.07 5072.44 0.06 0tT=2 11 IT=100
29 —26015.5336  0.0013 STABLE 0t 11 1920 1S=94.99 26
2gi —19014.1 0.4 7001.4 0.4 *T=1 11 IT=100
2gi —13967.57 0.28  12047.96 0.28 0tT=2 11 IT=100
201 —13334.7 0.6 298 ms 1 1+ 11 1953 B+=100; B+ a=0.054 8; B p=0.026 5
2cr —8288.4 0.7 50463 0.3 0fT=2 11 IT=100
2Ar —2200.4 1.8 98 ms 2 0t 11 1977 B+=100; B+p=35.58 0.22

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J®  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

2K 21100# 4004 1+# p?

2gm 22050%#  410# 950#  100# 44 Mirror 1 p?

#32Na T : average 08Tr04=13.1(0.5) and 11.5(1.2) 98No.A=11.5(0.8) 84La03=13.2(0.4) -
2P T : also 14Un01=14.263(0.035) *k
3Ne 46000#  600# <260ns 7/27# 11 02Noll I n? *
HNa 23780 450 8.2 ms 0.4 (3/2%) 11 1972 B~=100; B~ n=47 6; B~ 2n=13 3

BMg 4962.3 29 90.5 ms 1.6 3/2 11 1979 B~=100; B~ n=142; B~ 2n=3#

BAl —8497 7 41.7 ms 0.2 5/2% 11 06Hil8 J 1971 B~=100; " n=8.57

BSi  —20514.3 0.7 6.18 s 0.18 32411 1971 B~=100

3p —26337.3 1.1 2535 d 0.11 12t 11 1951 B~=100

3s —26585.8543  0.0014 STABLE 3/27 11 1926 1S=0.752

Bs -21106.06 0.13  5479.79  0.13 1/2+1=3/2 11 IT=100

B3Cr -21003.3 0.4 2.5038 s 0.0022 3/2% 11 15Grl4 T 1940 B*+=100

BCr —15454.9 0.5 5548.4 04 RQ 1/2+T=3/2 11 IT=100

BAr —9384.3 0.4 173.0 ms 2.0 12t 11 1964 B+=100; B+p=38.7 10

BK 7040# 200# <25ns 3/2%# 11 93Po.A 1 p?
#3Ne T : estimated half-life 1#ms for B~ decay I:also 02Le.A < 1.5 us ok
3Ne 52840#  510# 1# ms (>1.5us) 0" 12 02Le.A T 2002 B~ 2% B~ 2n=40#; B n=1#

3Na 31680 600 5.5ms 1.0 " 12 GAu03 D 1983 B~=100; B~2n~50; B nx15 *
Mg 8323 29 20 ms 10 0t 12 1979 B~=100; B~ n=30#; B~2n=0.4#

HAl —3000 3 56.3 ms 0.5 47 12 1977 B~=100; B~ n=26 4; B~ 2n=0.4#

BA 24504 100# 550#  100# 26 ms 1 (1) 12R025 TJ 2012 B~~100; B~ n=30#; B~ 2n=0.4#

M8 —19957 14 277 s 0.20 0" 12 1971 B~=100

Hsim 15701 14 4256.1 0.4 <210 ns 3) 12 1989 IT=100

Hp —24548.7 0.8 12.43 s 0.10 " 12 1945 B~=100

g —29931.69 0.04 STABLE 0t 12 1926 1S=4.25 24

BCl —24440.08 0.05 1.5266 s 0.0004 0*T=1 12 1934 B*+=100

M —24293.72 0.05 146.360  0.027 MD  31.99 m 0.03 3FT=0 12 1965 B+=55.46;1T=44.6 6

MAr —18378.29 0.08 843.8 ms 0.4 0t 12 1966 B+=100

HAr —10444 5 7934 5 RQ 1T#T=2 12 1969 BT %IT?

MK —12204  200# <40ns 1H# 12 93Po.A I p?

HCa 13850#  300# <35ns 0t 12 93Po.A I 2p?
#*Na D: B nx15%, B~ 2n~50% estimated from P, = B~ n + 2x 3~ 2n=115(20)% in 84La03 *%
#¥*Na D:  assuming B n/B~2n=0.3 from trends in the **Na-33Na series: 26 41 3 4 ok
Na 382304 6704 1.5 ms 0.5 3274 11 1983 B~=100; B~ n=60#; B~ 2n=10# *
SMg 15640 270 70 ms 40 7/27# 11 1989 B~=100; B~ n=52 46; ~2n=20#

S Al —224 7 37.2 ms 0.8 5/2%# 11 1979 B~=100; B~ n=38 2; B~ 2n=0.2#

3Si 14390 40 780 ms 120 7/2°# 1595Re. A D 1971 B~=100; B~ n<5

3p —24857.8 1.9 473 s 08 12t 11 1971 B~=100

33 —28846.21 0.04 87.37 d 0.04 32011 1936 B~=100

B 19691 10 9155 10 RQ T=5/2  (1/2:9/2)* 11 1975

3Cl —29013.53 0.04 STABLE 3/2° 11 1919 1S=75.76 10

Bl -23359.05 022 565448 022 3/24T=3/2 11 IT=100

BAr —23047.3 0.7 1.7756 s 0.0010 3/27 11 1940 BT=100

BAr 174746 0.7 5572.66  0.15 3/27T=3/2 11 IT=100

PR —11172.9 0.5 178 ms 8 3/2% 11 06Me04 J 1976 B+=100; B+p=0.37 15

BK —2110 40 9060 40 2p 3/2+T=5/2

3Ca 47904  200# 25.7 ms 0.2 12t 11 1985 B+=100; B+p=95.9 14; B 2p=4.16
#3Na D : B n has been observed by 83Lal2 but not quantified Hok
36Na 46300#  680# <180ns 12 n?

Mg 20380 690 39 ms 1.3 0t 12 1989 B~=100; B~ n=30#; B~ 2n=3#

Al 5950 150 90 ms 40 12 1979 B~=100; B~ n<30; B~ 2n=T#

Si 12440 70 450 ms 60 0* 1295Re.A D 1971 B~=100; Bn=125

3op —20251 13 56 s 0.3 4- 12 15Ch56 I 1971 B~=100; B~ n=0#

363 —30664.13 0.19 STABLE 0t 12 1938 1S=0.01 1

6C1 —29522.01 0.04 301.3 ky 1.5 2+ 12 1941 B=98.11; B*=191

oCr 2522234 0.04  4299.667  0.014 0)*T=2 12 IT=100

Ar  —30231.540  0.027 STABLE 0t 12 1920 1S=0.3336 21; 28+ ?

oA —-23620.5 0.3 6611.0 0.3 2*T=1 12 IT=100

oA —19379.4 1.2 10852.2 12  RQ 0'T=2 12 IT=100

3K —17417.1 0.3 341 ms 3 2+ 12 1967 BT=100; Bp=0.048 14; B+ a=0.0034 13
K 131345 2.4 4282.6 2.4 p 0'T=2 12 p=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

3Ca —6450 40 101.2 ms 1.5 0t 12 07Dol7 T 1977 B+=100; B+p=51.2 10 *

36Sc 153504  300# p?

#3OK! E : ENSDF2012 finds 4281.9(0.8) as IAS of 3°Ca ground-state ok
#30Ca T : average 07Do17=100.1(2.3) 95Tr02=102(2) ok

Na 53530%#  690# 1# ms (>1.5us)  3/27# 12 02Le.A 1 2002 B~ 7 B n=100#; B~2n=50#

Mg 28210 700 8 ms 4 (3/27) 12 14Kol4 T 1996 B~ 7 B n=80#; B~ 2n=20#

Al 9810 180 115 ms 0.4 5/2t# 12 155114  TD 1979 B=100; B n>29 3; B~ 2n>1 1

37Si —6570 110 90 ms 60 7/27# 15 1979 B~=100; B n=17 13; B~ 2n=0.2#

37p —19000 40 231 s 0.13 (1/2%) 12 15Ch56 T 1971 B~=100; B~ n=0.02#

378 —26896.42 0.20 5.05 m 0.02 7/2- 12 1945 B~=100

3¢l —31761.54 0.05 STABLE 3/2F 12 1919 1S=24.24 10

Yl —21539.7 0.3 10221.8 0.3 RQ 7/2°T=5/2 12 1984 1T=100

STAr —30947.66 0.21 35.011 d 0.019 3/2F 12 1941 £=100

YAY 25956 6 4992 6 RQ 3/27T=3/2 12 14Kr04 J 1973

K —24800.20 0.09 1.2365 s 0.0009 3/2% 12 14Sh25 T 1958 BT=100 *

STK! —19749.9 0.8 5050.3 0.8 RQ 3/27T=3/2 12 1973 IT=100

3 Ca —13136.1 0.6 181.1 ms 1.0 3/2T# 12 1964 BT=100; BT p=82.17 *

7S¢ 3520#  300# 7/27# p?

7K T : more precisely 14Sh25=1.23651(0.00094) Hk
#7Ca TD : also 07Do17=181.7(3.6) ms; 72.2(4.3)%; also B+ p=74.5(0.7)% from 95Tr03 *x

¥Mg 34070%#  500# 1# ms (>260ns) o+ 13 2002 B~=100#; B~ n=80#; B~ 2n=T#

BAl 16210 370 9.0 ms 0.7 08 15Stl4 T 1989 B~=100; B~ n=0#; B~ 2n=10# *

3Si —4170 100 90# ms (>1pus) 0" 08 1979 B~=100#; B~ n=30#

Bp —14620 70 640 ms 140 (27) 08 15Ch56 J 1971 B~=100; B n=125

33 —26861 7 170.3 m 0.7 0" 08 1958 B~=100

Bl —29798.10 0.10 37.24 m 0.05 2 08 1940 B~=100

B —29126.73 0.10 671.365  0.008 715 ms 3 5 08 1954 IT=100

BCl 21590 24 8208 24 RQ 0tT=3 08

BAr —34714.82 0.19 STABLE 0t 08 1934 1S=0.0629 7

BAY —24083.9 0.9 10630.9 0.9 27)T=2 08

BArY —15940 30 18780 30 RQ 0*T=3 08

BK —28800.75 0.20 7.636 m 0.018 3*T=0 08 14Kr04 J 1937 B*=100

B —-28670.61 0.20 130.15 0.04 MD 924.46 ms 0.14 07T=1 08 10Ba43 T 1953 BT=100

BKr —25342.61 0.26 3458.14 0.17 21.95 us 0.11 (7)*" 08 1971 IT=100

BCa  —22058.50 0.19 44370 ms 0.25 0" 08 15B102 T 1966 B*=100 *

#Sc —42504  200# <300ns 27# 08 94BI10 I p?

3B8gem —3580#  220# 6704 100# S5T# Mirror I IT % p?

BTi 10870#  300# <120ns 0" 08 96BI21 I 2p?
8 Al T : other 04Gr20=7.6(0.6) without y-correlation 1: 89Gu03>>200ns ok
¥ Ca T : average 15B102=443.63(0.35) 11Pa38=443.77(0.36) EES

Mg 42280#  510# <180ns 727 # 07 n? *

P Al 206504 400# 7.6 ms 1.6 5/27# 11 1989 B~=100; B~ n=90#; B~ 2n=1#

¥Si 2320 140 475 ms 2.0 5/2°# 15 1979 B~=100; B~ n=25#; B~ 2n=2#

¥p —12770 110 282 ms 24 /2% 06 04Gr20 T 1977 B~=100; B~ n=268 *

3 —23160 50 115 s 05 (7/2)~ 06 1971 B~=100

(ol —29800.2 1.7 56.2 m 0.6 3/2F 06 1949 B~=100

P Ar —33242 5 269 y 3 7/2~ 06 1950 B~=100

YA 24161 7 9081 9 RQ T=5/2 3/2F 06 MMC149 J *

MK —33807.190  0.005 STABLE 3/2F 06 14Kr04 T 1921 1S=93.2581 44

¥R -27261.2 2.0 6546 2 7/27T=3/2 06 IT=100

¥Ca  —27282.7 0.6 860.3 ms 0.8 3/2F 06 10BI09 T 1943 B*=100 *

¥Ccal —20917# o# 63664 o# 3/27T=3/2 Imme E

¥Sc —14173 24 <300 ns 7/27# 06 GAul28 D 1988 p=100 *

3¢l —5050 40 9120 50 2p (3/27)T=5/2 06

ITi 2200#  200# 28.5 ms 0.9 3/2%4 06 07Dol7 TD 1990 BT=100; BTp=93.728; ... *
Mg T : estimated half-life 1#ms for B~ decay ok
9P T : average 04Gr20=250(80) 98Wi.A=320(30) 95Re.A=190(50) *%
O Arf J : due to IAS appartenance; was (3/2,5/2)* in ENSDF2006 ok
«9Ca T : average 10B109=860.7(1.0) 77Az01=859.4(1.6) 73A111=860.4(3.0) sk
#9Sc D : most probably proton emitter from S,=-597(24) keV ok
#*FTi D:...; B 2p=15# D : B*2p decay observed in 92Mol5 ok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

Mg 483504 500# 1# ms (>170ns) 0t 07 14Cr02 1 2007 B~ 7, B n=100#; B~ 2n=50#

40A] 27590# 400# 10# ms (>260ns) 04 2002 B~ 7 B n=0#; B~ 2n=90#

40si 5430 350 33.0 ms 1.0 0" 06 04Gr20 TD 1989 B~=100; B~ n=40#; B~ 2n=60#

40p —8110 150 150 ms 8 (27,37) 04 1979 B~=100; ; B~ n=15.8 21; B~ 2n=2#
408 —22838 4 88 s 2.2 0" 04 1971 B~=100

0C1 —27560 30 1.35 m 0.02 2 04 1956 B~=100

OAr  —35039.8946  0.0022 STABLE 0" 04 1920 1S=99.6035 25

K —33535.49 0.06 1.248 Gy 0.003 4~ 04 14Kr04 J 1935 1S=0.0117 1; B~=89.28 13; +=10.72 13
40gm  _31891.85 0.06  1643.639  0.011 336 ns 12 0+ 04 1968 IT=100

YR 291515 0.3 4384.0 0.3 0TT=2 04 IT=100

40Ca  —34846.384  0.021 STABLE (>5.92Zy) 0" 04 99Be64 T 1922 1S=96.94 16; 2B+ ?

40ca’ 2718820 0.05  7658.18  0.05 4 T=1 04 AHW E IT=100

40ca/  —22858.4 1.0 11988 1 0fT=2 04 IT=100

40S5c —20523.3 2.8 182.3 ms 0.7 4~ 04 1955 B=100; Bp=0.447; B+ @=0.017 5
08¢t 16164 6 4359 6 RQ 0TT=2 04 IT=100

40Ti —8850 160 52.4 ms 0.3 0" 04 07Dol7 TD 1982 B=100; B*tp=95.8 13

0y 12170# 300# 27 # p?
Mg 1: 14Cr02 5 events observed in direct two-proton removal from 42Si

#*0Cal E : Original 7658.23(0.05) recalibrated -0.05 keV for >’ Al+p resonances

HA 33420%#  500# 2# ms (>260ns)  5/2T# 16 2002 B~ 7 B n=50#; B~ 2n=10#
41si 12120 550 20.0 ms 2.5 7/27°# 16 1989 B~=100; B~ n=45#; B~ 2n=10#
4lp —4980 120 101 ms 5 /2% 16 1979 B~=100; B n=30 10; B~ 2n=0.2#
4s —19009 4 1.99 s 0.05 7/2°# 16 1979 B~=100; B~ n=0.1#

“cr -27310 70 384 s 08 (1/2%) 16 1971 B~=100

HAr  -33067.5 0.3 109.61 m 0.04 7/2- 16 1936 B~=100

“K -35559.543  0.004 STABLE 3/2% 16 14Kr04 T 1921 1S=6.7302 44

4KT 27210 15 8349 15 RQ 7/2°T=5/2 16 75Mel0J 1975

“ca —35137.89 0.14 99.4 ky 1.5 7/2- 16 1939 £=100

4cal 293208 0.5 5817.1 0.5 <28 fs 3/2°T=3/2 16 IT=100

S —28642.41 0.08 596.3 ms 1.7 7/2- 16 1941 B+=100

4Scr —25760.09 0.09 288232  0.05 RQ 7/2% 16 P=59 2; IT=412

4sct 22704 3 5939 3 RQ 3/2°T=3/2 16 p=100

U1 —15698 28 81.9 ms 0.5 3/2t 16 07Dol7 D 1964 B*+=100; B*p=91.1 6

4y 3204 200# 7/27# p?

K I: ENSDF=5/2,7/2~ and T=3/2 ; NUBASE adopts this level as IAS of *! Ar ground-state

2Al 40100# 600# 1# ms (>170ns) 16 2007 B~ 7 B n=30#; B~ 2n=40#
“25i 16470%#  500# 12.5 ms 3.5 0t 16 1990 B~=100; B~ n=40#; B~ 2n=60#
“2p 1010 310 48.5 ms 1.5 16 1979 B~=100; B~ n=50 20; B~ 2n=20#
23 —17637.7 2.8 1.016 s 0.015 0* 16 1979 B~=100; B n<4

21 -24830 60 68 s 03 (27) 16 1971 B~=100; B~ n=0#

2Ar —34423 6 329 y 1.1 0+ 16 1952 B~=100

2K -35022.03 0.11 12.355 h 0.007 2- 16 14Kr04 J 1935 B~=100

2K 28570 100 6450 100 (0H)T=3 16

2ca -38547.24 0.15 STABLE 0* 16 1934 1S=0.647 23

“cal 28797 10 9750 10 (27)T=2 16

8¢ —32121.15 0.17 680.79 ms 0.28 0rT=1 16 1955 BT=100

28¢m  —31504.83 0.18 61632  0.06 MD 61.7 s 04 7t 16 1963 B+=100

28c" —26044.89 0.17 607626  0.07 RQ (2%,37,4%) 16 IT=100

2T -25104.67 0.28 208.65 ms 0.80 0* 16 1964 B+=100

2y —7620# 200# <55ns 27 # 16 92B037 1 p?

¢y 6730%#  400# 13.3 ms 1.0 0" 16 1996 B+~100; B+ p=94.4 50; 2p ?
#4128 J:5%,67,7F from BT decay to 67 level; 7" is most likely from shell model

BAL 470204  800# I#ms (>170ns)  5/2T# 15 2007 B~ 7 B n=100#; B~ 2n=50#
$si 23100%#  600# 15# ms (>260ns)  3/2°# 15 02Noll I 2002 B~ 75 B n=40#; B~ 2n=30#
“p 4680 550 35.8 ms 1.3 (1/2F)  1504Gr20 T 1989 B~=100; B~ n=100; B~ 2n=10#
B3 12195 5 265 ms 13 3/27# 15 1979 B~=100; B n=40 10

Bgm 11874 5 320.7 0.5 415.0 ns 2.6 (7/27)  1509Ga05 J 2000 IT=100

Bel - —24160 60 3.13 s 0.09 (3/2%)  1506Wil0 T 1976 B~=100; B~ n=24#

BAr  —32010 5 537 m 0.06 5/200 15 1969 B~=100

BK -36575.4 0.4 223 h 0.1 3/2% 01 14Kr04 J 1949 B~=100

BRm -35837.1 0.4 73830  0.06 200 ns 5 7/2- 15 1978 IT=100

$Cca  —38408.82 0.23 STABLE 7/2- 15 1934 1S=0.135 10

BCal 30414 14 7995 14 RQ (3/2)*T=52 15

$Sc  —36188.1 1.9 3.891 h 0.012 7/2- 15 1935 B+=100

$Scm —36036.3 1.9 151.79  0.08 438 us 5 3/2% 15 77Mil0 T 1964 IT=100

BSe" —~33064.4 1.9 312373 0.15 472 ns 3 19/2=  1508Fe02 T 1978 IT=100

$8c! —31956 3 4232 4 RQ 7/2°T=3/2 15

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide =~ Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
... A-group continued . ..

BTi —29321 7 509 ms 5 7/2° 15 1948 B+=100; Bp?

SBTim —29008 7 313.0 1.0 11.9 us 0.3 (3/2%) 15 1978 1T=100

BTir 26255 7 3066.4 1.0 556 ns 6 (19/27) 15 1978 1T=100

BTif 246104  S0#  4710# 504 7/27#T=3/2

By —17920 40 79.3 ms 2.4 7/2°# 15 07Dol7 D 1987 BT=100; BFp<2.5

Byi —9705 15 8210 50 RQ 3/2+T=5/2

“Cr —1970#  400# 21.1 ms 0.3 (3/2%) 15 11Po01 T 1992 BT=100; Bp=79.3 30; B+2p=11.6 10; ... *
#$p T : average 04Gr20=36.5(1.5) 955003=33(3) s
«B3gm T : average 12Ch16=415(3) 09Ga05=415(5) Hk
35 T : average 77Mil0=438(7) 65De15=470(20) 64Ho14=435(7) *%
«BSc T : average 08Fe02=481(9) 81Da06=469(4) 78Ha07=473(5) s
«BCr D:...;3"3p=0.13+18-8; BT ? ok
*BCr T : average 11P0o01=20.6(0.9) 07Do17=21.1(0.4) 01Gi01=21.6(0.7) *k

Hsi 28510#  600# 10# ms (>360ns) o+ 11 2007 B~ 7 B~ n=100#; B~ 2n=50#

“p 10450# 5004 18.5 ms 2.5 11 1989 B~=100; B~ n=20#; B~ 2n=70#

s —9204 5 100 ms 1 o' 11 1979 B=100; B n=18 3

dagm —7839 5 1365.0 0.8 2.619 us 0.026 0f 11 2005 IT=100

“al —20380 140 560 ms 110 (27) 11 1979 B~=100; B n<8

“Ar 326733 1.6 11.87 m 0.05 ot 11 1969 B~=100

#K —35781.5 0.4 22.13 m 0.19 2- 11 14Kr04 J 1954 B~=100

“Ca  —41468.7 0.3 STABLE ot 11 1922 1S=2.09 11

#ca' -29619 10 11850 10 27T=3 1l *

#Sc  —37816.0 1.8 4.0420 h 0.0025 2+ 11 16Ga24 T 1937 Bt=100 *

Hgem —37748.1 1.8 67.8679  0.0014 154.8 ns 0.8 1~ 11 1967 1T=100

#Sc" —37669.8 1.8 146.1914  0.0020 51.0 us 0.3 0~ 11 1963 1T=100

4Scr —37544.8 1.8 271.240 0.010 58.61 h 0.10 6F 11 1940 1T=98.80 7; f+=1.207

4Sct —350382 2.5 2778 3 RQ 0tT=2 11

“Ti —37548.6 0.7 59.1 y 0.3 of 11 1954 £=100

“Tit 309422 0.9 6606.4 0.5 2+T=1 11 1T=100

“Ti/ -28210.6 2.1 9338 2 0*frg.T=2 11 1T=100 *

“y —24120 180 111 ms 7 2)* 11 1971 B+=100; BT a=?; Btp?

dym 238504  210# 2704# 100# 150 ms 3 (6)* 11 1997 B+=100

dyn _23970# 210# 150# 100# 0 # Mirror I

dayi —21124 13 2990 180 p 0" #T=2 92Bo37 D 1992 p=100

“Cr —13360# 300# 42.8 ms 0.6 0f 11 07Dol7 D 1987 BT=100; BTp=14.09

#“Mn 7030#  500# <105 ns 27 # 11 p?

«MCal J : ENSDF no J7; data from (e,e’) scattering 84Ra04; IAS candidate Kk

*MSc T : 16Ga24=242.52(0.15) min, but the authors quote in error 4.042(0.025) h .

#HTi E : strongest fragment 9338(2); other 40(2) lower s
8i 374904  700# 1# ms 3/27# B~ 2% B n=100#; B~2n=50#

“p 156004  500# 8# ms (>200ns) 1/2%# 08 1990 B~ 7 B~ n=30#; B~ 2n=30#

43 —3990 1040 68 ms 2 3/27# 08 1989 B~=100; B~ n=54; B~ 2n=4#

$5C1 —18260 140 413 ms 25 (3/2%) 08 12Ri08 J 1979 B~=100; B~ n=24 4

SAr —29770.8 0.5 21.48 s 0.15 (5/27,7/27) 08 1974 B~=100

$K —36615.6 0.5 17.8 m 0.6 3/2% 08 14Kr04 J 1964 B~=100

$Ca  —40812.2 0.4 162.61 d 0.09 7/2° 08 1940 B~=100

S —41071.9 0.7 STABLE 7/2- 08 1923 1S=100

458cm —41059.5 0.7 12.40 0.05 318 ms 7 3/2% 08 1964 1T=100

8¢ 34373 15 6699 15 7/2°T=5/2 08

BT —-39009.8 0.8 184.8 m 0.5 7/2- 08 1941 B*=100

STim —38973.3 0.8 36.53 0.15 3.0 us 0.2 3/2° 08 2006 1T=100

BTl 34291 3 4719 3 RQ 7/2°T=3/2 08

Rl —31886.0 0.9 547 ms 6 7/2- 08 1975 Br=100

Sym _31829.2 1.1 56.8 0.6 512 ns 13 (3/27) 08 11Ho02 T 1980 1T=100 *

syi —27090 9 4796 9 RQ 7/2°T=3/2 08 p=100

SCr o —19510 40 60.9 ms 0.4 7/27# 08 1974 BT=100; BTp=34.48

SCrm —19400 40 107 1 >80 us (3/2) 11 11Ho02 ETJ 2011 1T=100

4Mn —5250#  400# <70ns 7/27# 08 92Bo37 1 p?

“Fe 13760# 4004 2.2 ms 0.3 3/27# 08 05Do20 T 1996 2p=57 10; BT <43; BTp<43; BTp=255 *
ISy T : average 11H002=468(23) 87Ha.B=430(80) 82Ho11=539(18) 82A1.C=610(80) and sk
$ym T: 80Gr.A=510(50) EEs
P Fe T : average 05D020=1.6(+0.5-0.3) 02Gi09=4.7(+3.4-1.4) 02Pf02=3.2(+2.6-1.0) *k
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life JT Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
op 229704  700# 4# ms (>200ns) 00 90Le03 I 1990 B~ 7% B~ n=0#; B~ 2n=90#
463 340# 5004 50 ms 8 0t 10 1989 B~=100; B~ n=70#; B~2n=3#
el —13860 210 232 ms 2 2°# 12 1989 B~=100; B~ n=609; B~ 2n=0.3#
OAr 297729 1.1 84 s 0.6 0t 00 1974 B~=100
40K —35413.9 0.7 105 s 10 2- 00 14Pad45 J 1965 B~=100
4Ca  —431394 22 STABLE 0* 00 1938 1S=0.004 3; 23~ ? *
4S5c 417612 0.7 83.80 d 0.03 4+ 00 14Un01 T 1936 B~=100 *
do8¢m 417092 0.7 52.011  0.001 9.4 us 0.8 6" 00 1966 IT=100
d65¢"  —41618.7 0.7 142.528  0.007 18.75 s 0.04 1- 00 1948 IT=100
08¢t —36748 4 5013 4 RQ 0*T=3 00
4Ti 4412780 0.16 STABLE 0t 00 1934 1S=8.253
dOTif 34962 7 9166 7 RQ 47 T=2 00
4TI —29977 6 14151 6 RQ 0*T=3 00
oy —37075.35  0.20 422.64 ms 0.05 0*T=1 00 12Pa07 T 1952 B*=100 *
doym - _36273.89 0.2  801.46 0.10 1.02 ms 0.07 3*T=0 00 1962 IT=100
4Cr 29472 11 224.3 ms 1.3 0t 10 15Mo01 T 1972 BT=100
ocr 20328 13 9144 17 RQ (4HT=2 10 p=?
4Mn  —12570%# 400# 36.2 ms 0.4 (47) 10 1987 B*=100; B*p=57.0 8; BT 2p~18; BT ? *
OMn™  —12420%# 410# 1504 1004 1# ms 1-# B2
4OMn’ —7390 50 5180# 400# P T=3
40Fe 910# 5004 13.0 ms 2.0 0 10 07Do17 TD 1992 B+=100; B+p=78.7 38; B 2p=? *
#*0Ca T : 99Be64 : Ov-B>100 Ey .
%408 T : average 14Un01=83.84(0.08) 83Wa26=83.73(0.11) 80H017=83.819(0.080); *k
%408 T:  all values are from standard labs ok
#40Sc T: original unc of 80Ho17=0.006 increased to 0.1% by evaluator Hok
oy T : average 12Pa07=422.66(0.06) 97K065=422.57(0.13) ok
#4Mn T : others 92B037=41(+7-6) 01Gi01=34.0(+4.5-3.5) sk
#*Mn D : B 2p~18% estimated from P, = B¥p + 2x B 2p=57(1)% *ok
#4°Fe T : average 14P0o05=16.4(+4.2-2.8) 07D017=13.0(2.0) 01Gi01=9.7(+3.5-4.3) ok
«40Fe D : other Bp 14P005=66(4)% 01Gi01=36(20)%; B 2p, 1 event in 14Po05 *
47p 297104  800# 2# ms 1/2%# B~ 2 B~ n=0.4#; B~2n=0.03#
473 73704 5004 20# ms (>200ns)  3/27# 07 89Gu03 1 1989 B~ 2 B n=10#; B~ 2n=10#
41C1 —9780#  400# 101 ms 5 3/27# 07 1989 B~=100; B~ n<3; B~ 2n=0.3#
YAr  -253663 1.1 123 s 003 (3/2)- 07 1985 B~=100; B n<0.2
YK -35712.0 14 17.50 s 0.24 1/2% 07 14Kr04 J 1964 B~=100
YCa  —423444 22 4.536 d 0.003 7/2= 07 1951 B~=100
IS¢ —44336.6 1.9 3.3492 d 0.0006 7/2= 07 1945 B~=100
475cm —-43569.8 1.9 766.83 0.09 272 ns 8 (3/2)* 07 1968 IT=100
YTi —44937.36  0.12 STABLE 5/2= 07 1934 1S=7.442
YITit 375884 0.7 7349.0 0.7 7/2°T=5/2 07
v —42006.62  0.17 32.6 m 0.3 3/2= 07 1942 B*=100
Tvi 3785627 0.20 4150.35 0.11 5/209T=3/2 07 IT=100
YICr - —34563 6 500 ms 15 3/2= 07 1972 B*=100
Y —29803# 214 47604 204 5/2-#T=5/2
“Mn  —22570 30 88.0 ms 1.3 5/27# 07 07Dol7 TD 1987 BT=100; BTp<1.7
YMn’ —15191 17 7380 40 RQ 7/27#T=5/2 07 2001 p=100
4TFe —6870# 5004 21.9 ms 0.2 7/2-# 07 07Dol7 TD 1992 B*=100; B*p=88.49
“TRe™  —6100# 510# 770# 100# 3/2t# Mirror I T ?
4Co 10370#  600# 7/27# 07 Mirror 1 p?
483 12760#  600# 10# ms (>200ns) 0* 06 1990 B~ 2, B~ n=80#; B~ 2n=10#
8¢l —4280#  500# 100# ms (>200ns) 06 89Gu03 I 1989 B~ 2, B n=060#; B~ 2n=40#
SAr —22280 310 415 ms 15 0* 10 12We08 TD 2004 B~=100; B~ n=386
8K —322845 0.8 6.8 s 02 1- 06 14Pad45 J 1972 B~=100; B n=1.14 15
BCa  —44224.63  0.10 45 Ey 6 0t 06 15Ball T 1938 15=0.187 21; 23~ =75 +25-38; B~ ?
BSc  —44504 5 43.67 h 0.09 6° 06 1937 B~=100
i —48492.71  0.11 STABLE 0+ 06 1923 15=73.723
BTit 37767 6 10726 6 (67)T=3 06
By —444777 1.0 15.9735 d 0.0025 4+ 06 1937 B*=100
By 4145884 0.24 30189 09 RQ 0)*T=2 06 1T=100
BCr 42822 7 21.56 h 0.03 0 06 1952 B*=100
8o —37029 7 5792.77 0.24 4*T=1 06 1987 1T=100
BCr —34062 15 8760 17 RQ 0 frg. T=2 06
“SMn  —29296 7 158.1 ms 2.2 4+ 06 1987 B+=100; B+p=0.28 4; B+ a=6e—4
“BMn' 26260 7 3036.7 0.9 0*T=2 06 MMCI2 J p=100
4Fe  —18000# 400# 453 ms 0.6 0* 06 07Dol7 TD 1987 B*=100; B*p=1535

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
... A-group continued . ..

#Co 1500#  500# 6" # 06 p?

“8Ni 16790#  500# 2.8 ms 0.8 0" 06 11Po09 TD 2000 2p=70 20; B=3020; Bp ? *
S Ar T : average 12We08=381(35) 412(19) 04Gr20=475(40) EEs
«*8Ca T : symmetrized from 15Bal1=44(+6-5) sk
*«8Cr/ E : strongest frg; other: 10(15)keV lower *x
«*SFe D : average 07D017=15.9(6)% 160r03=14.4(7)%; other 96Fa09>3.6(1.1)% sk
#*8Fe T : other 160r03=51(3) 96Fa09=44(7) *%
**Ni T : average 05D020=2.1(+2.1-0.7) 14P0o05=11P009=2.1(+1.4-0.4) Hok

43 21090#  670# <200ns 3/27# 08 90Le03 I n? B~ 7 B n=4#; B 2n=30# *

“c1 940#  600# 50# ms (>200ns) 3/2%# 08 89Gu03 I 1989 B~ 7 B~ n=T0#; B~ 2n=20#

OAr  —17190#  400# 236 ms 8 3/27# 08 12We08 TD 1989 B~=100; B~ n=29 6; B~ 2n=0.3#

YK —29611.5 0.8 126 s 0.05 1/2% 11 14Pad45 J 1972 B~=100; B n=869

“Ca —41299.77  0.20 8.718 m 0.006 3/2° 08 1950 B~=100

43¢ —46561.3 2.7 57.18 m 0.13 7/2° 08 1940 B~=100

OTi —48563.79  0.11 STABLE 7/2° 08 1934 1S=5.412

R —47961.9 0.8 330 d 15 7/2- 08 1940 £=100

oyi —41530 4 6432 4 RQ 7/27T=5/2

“Cr —45333.1 22 423 m 0.1 5/2- 08 1942 B=100

“er —40569 5 4764 5 (7/2)"T=3/2 08 85Fu03 E 1969 IT=100 *

“Mn  —37620.6 2.3 382 ms 7 5/2° 08 1970 Bt=100

OMn’ —32804 18 4817 18 p 7/27)T=3/2 08 p=100

4IFe —24751 24 647 ms 0.3 (7/27) 08 96Fa09 J 1970 B=100; B p=56.7 4

“Co —9880%  500# <35ns 7/2# 08 94BII0 1 p?

“Ni 8200#  600# 7.5 ms 1.0 7/2# 08 1996 BT=100; B p=83 13
8 I : statistics precludes any conclusion, say authors ok
Cr E : strongest component surrounded by several weak 1=3 lines Hok
#9Cr E : 85Fu03 cannot confirm IAS identity and frgs sk

el 7740#  600# 20# ms (>620ns) 10 09Ta24 1 2009 B~ 7 B n=T0#; B~ 2n=30#

SOAr —13330#  500# 106 ms 6 0t 15 1989 B~=100; B~ n=37 7; B~ 2n=0.1#

K —25728 8 472 ms 4 0~ 10 14Pad45 J 1972 B~=100; B~ n=29 3; B 2n=10#

SOKgm 25557 8 171.4 0.4 125 ns 40 (27) 10 FGK127 J 1999 1T=100 *

0Ca —39589.2 1.6 139 s 06 0f 10 1964 B~=100

08¢ —44547 15 1025 s 0.5 5+ 10 1959 B~=100

08em  —44290 15 256.895 0.010 350 ms 40 (2+,3%) 10 1963 1IT>97.5; B~ <2.5

0Ti —51431.66  0.12 STABLE 0f 10 1934 1S=5.18 2

v —49224.0 0.4 150 Py 40 6" 10 1949 1S=0.2504; B*=83 11; =17 11 =x

yi —4441042  0.29 4813.6 0.5 RQ 07T=3 10

¢y —50262.1 0.4 STABLE (>1.3Ey) of 10 1930 1S=4.34513; 28" ? *

0cr —41836 7 8426 7 RQ 67T=2 10

¢y —37039 6 13223 6 RQ 0"T=3 10

OMn  —42627.6 0.4 283.19 ms 0.10 0" T=1 10 1952 B*=100 *

SOMn™  —42402.3 0.4 225.31 0.07 MD 1.75 m 0.03 57T=0 10 1962 BT=100

OFe —34476 8 152.1 ms 0.6 0" 10 15Mo01 T 1977 B=100; B pa0

NOFe!  —26000 10 8471 13 RQ (6H)T=2 10

NCo —17630#  400# 38.8 ms 0.2 (6%) 10 96Fa09 J 1987 BT=100; BTp=70.57, B+ 2p?

0o’ —12746 15 4880# 400# 2p (0)*T=3 10 07Dol7 D p=100

ONi —4120#  500# 18.5 ms 1.2 0f 10 07Dol7 TD 1994 B*=100; B p=86.739; B2p ? *
O™ E : also 12Ka36=172.4(0.5) J : E2 to ground-state *x
0K T : others recent 12Ka36=138(+50-41) 09Cr03<500 ns; discovered in 99Le68 *k
Y T : symmetrized from 140(+40-30) s
#0Cr T : 03Bi05>1.3Ey 85N003>0.18Ey H%
*OMn T : also 13Su07=288(7) *%
#*ONi T : other 03Ma34=12(+3-2) D : other 03Ma34=70(20)% s

Sl 142904 7004 2# ms (>200ns)  3/2*# 06 1990 B~ 2; B~ n=40#; B~ 2n=20#

SUAr —6690#  600# 60# ms (>200ns) 3/2°# 06 89Gu03 I 1989 B~ 7 B~ n=40#; B 2n=10#

SIK —22516 13 365 ms 5 3/2°F 06 14Pa45 J 1983 B~=100; B~ n=65 6; B 2n=4# *

SlCa —36332.3 0.5 100 s 0.8 (3/27) 06 06Pel6 J 1980 B~=100; B~ n=3#

S1Se —43229 20 124 s 0.1 (7/2)~ 06 1966 B~=100; B~ n=0#

SITi —49732.8 0.5 576 m 0.01 3/2° 06 1947 B~=100

Sy —52203.8 0.4 STABLE 7/2- 06 1924 15=99.750 4

SlCr —51451.4 0.4 27.7010 d 0.0011 7/2° 06 1940 £=100

Sl 44838 5 6613 5 RQ 7/27T=5/2 06

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life JT Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

S'Mn  —48243.9 0.5 462 m 0.1 5/2° 06 15Ba49 J 1938 BT=100

S'Mn’ 437933 1.6 4450.6 1.5 RQ 7/2°T=3/2 06 1T=100 *

e —40203 9 3054 ms 23 5/2° 06 15shl6 T 1972 B+=100 *

SlCo —27340 50 68.8 ms 1.9 727 # 06 07Dol7 TD 1987 BT=100; BT p<3.8

Slco’ 20674 18 6670 50 p 7/27#T=5/2 07Dol7 D p=100

SINi —11900# 500# 23.8 ms 0.2 7/2°# 06 07Dol7 TD 1987 B+=100; B*p=87.28; B 2p=052 =«
1K D : average 06Pe16=63(8)% 83La23=68(10)%; other 82Ca04=47(5)% *k
! Mn/ E : NDS916 gives 4450.0(0.6) may be based on mis-interpretation of 86Di01 Hok
# 1 Fe T : average 15Sh16=308(5) 13Su07=301(4) 87Ha.B=305(5) 84Ay01=310(5) Hok
#INi D : f2p from 12Au08 ok

2Ar —1280# 600# 10# ms (>620ns) o+ 15 2009 B~ 7 B~ n=30#; B~ 2n=T#

2K —17140 30 110 ms 4 27# 15 06Pel6 T 1983 B~=100; B n=749; B 2n=2.33 *

2Ca —34266.3 0.7 46 s 03 ot 15 83La23 D 1985 B~=100; B~ n<2

2S¢ —40440 80 82 s 02 30 15 1980 B~=100; B~ n=4#

2Ty —49470 7 1.7 m 0.1 0t 15 1966 B~=100

2y —51443.8 04 3.743 m 0.005 3t 15 1934 B~=100

2Cr —55419.2 0.3 STABLE o+ 15 1923 1S=83.789 18

2cr —441543 0.5 112649 0.4 3*T=3 15 IT=100

2Mn  —50707.3 1.8 5591 d 0.003 6" 15 1938 B+=100

2Mn"  -50329.6 1.8 377.749  0.005 21.1 m 02 2+ 15 1937 B7=98.225,1T=1.78 5 *

2Mn’ —47785 5 2922 5 RQ 0FT=2 15 1T=100

2Fe —48330 5 8275 h 0.008 o+ 15 1948 B=100 *

2Fem 41372 5 6958.0 0.4 459 s 0.6 12+ 15 1979 B =100; IT=0.021 5

SZFe! —42676 5 5654.5 0.4 6" T=1 15 IT=100

2Fe/ 39776 6 8555 8 RQ 0 frg.T=2 15 *

2Co —34361 8 111.1 ms 2.3 (6%) 15 16008 T 1987 B+=100; Bp? *

2Com  —33974 10 387 13 MD 102 ms 6 27 # 160108 T 2016 BT=100;IT ?; B*p?

2Cof 31426 10 2935 13 07T=2 160103 D 2016 IT=75 23; p=?

2Ni —22330# 400# 41.8 ms 1.0 o+ 15 160r03 TD 1987 B+=100; BFp=31.15 *

2Cu —2280# 600# 3tH Mirror T p?
2K T : average 06Pe16=118(6) 85Hu03=110(30) 83La23=105(5) sk
#*2Mn™ T :other: 951r01=22.7(3.0) for g=25" (bare ion) s
+2Fe T : other: 951r01=12.5(+1.5-1.2) for =26 (bare ion) ok
#>2Fe/ E : probably fragmented, unresolved doublet separated by ~4 keV Hok
#2Co T : average 160r08=112(3) 15Sh16=112(4) 13Su07=103(7) other: 97Ha04=104(11) Hok
#ZNi T : average 160r03=42.8(3) 07Do17=40.8(2); other 94Fa06=38(5) *x
#2Ni D : other 07Do17=31.4(15) 94Fa06=17.0(14) ok

SAr 6790# 700# 3# ms (>620ns) 5/27# 11 09Ta24 1 2009 B~ 7 B n=20#; B~ 2n=30#

BK —12300 110 30 ms 5 (3/2%) 09 06Pel6 JD 1983 B~=100; B n=64 11; B~ 2n~10 5

$Ca —29390 40 461 ms 90 3/27# 14 1983 B~=100; B~ n=40 10

3Sc —38910 90 24 s 06 (7/27) 14 10Cr02 TJ 1980 B~=100; B~ n=0.2#

STi —46830 100 327 s 09 (3/2)~ 09 1977 B~=100

B3v —51851 3 1.543 m 0.014 7/2° 09 1960 B~=100

3Cr —55287.0 0.3 STABLE 3/2° 09 1930 1S=9.501 17

BMn  —54690.1 0.5 37 My 04 7/2° 09 15Ba49 J 1955 £=100 *

SMn!  —47717 4 6974 4 RQ 3/2°T=5/2 09 1976

SFe —50947.5 1.7 851 m 0.02 7/2 09 1938 BF=100 *

BFe™  —47907.1 1.7 3040.4 0.3 2.54 m 0.02 19/2- 09 1967 1T=100

SFe! —46698 3 4250 3 7/2°T=3/2 09

3Co —426594 1.7 242 ms 8 7/2°# 09 02Lol3 T 1970 BF=100 *

BCom 394852 1.9 31742 0.9 MD 247 ms 12 (19/27) 09 1970 Ta98.5; px1.5 *

BCol 383344 2.6 43250 2.0 (7/27)T=3/2 09 16Sul0 ED 1976 IT~100; p<0.9 3

BNi —29631 25 552 ms 0.7 (7/27)T=3/2 13 16Sul0 D 1976 BT=100; B*p=22.77 *

3Cu —13270# 500# <130ns 3/27# 13 p?
*3Mn T : 3.74(0.04) My as given in ENSDF2009 is typo ok
«3Fe T : other: 95Ir01=8.5(0.3) for q=26" (bare ion) sk
¥3Co T : average 02Lo13=240(9) 89Ho13=240(20) 73K010=262(25) *k
#3Co T : 13Su07=230(17) for which state ? *%
«3Co™ D : p=1.5 from ENSDF’90 *x
«3Ni D : average 16Sul0=22(1) 07Do17=23.4(1.0); other: 76Vi02~45 sk
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide =~ Mass excess Excitation Half-life JT Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

MK —5000# 600# 10 ms 5 27# 14 1983 B~=100; B~ n=1#; B~ 2n=30#

HCa —25160 50 90 ms 6 ot 14 08Ma01 TD 1997 B~=100; B~ n=T#; B~ 2n=0# *

Sc —33890 270 526 ms 15 3)*" 14 1990 B~=100; B n=169

S4Scm 33780 270 110.5 0.3 2.77 us 0.02 (5T,41) 14 10Cr02 J 1998 IT=100

HTi —45620 80 2.1 s 1.0 ot 14 1980 B~=100

My —49893 15 498 s 05 3t 14 1970 B~=100

Sym 49785 15 108.0 1.0 900 ns 500 5)* 14 1998 IT=100

HCr —56934.8 04 STABLE ot 14 1930 1S=2.3657

*Mn  —55557.6 1.1 31220 d 0.20 3f 14 1938 £=100; B~=0.93e—4; eT=1.28e-725 =x

MMn' 494115 2.8  6146.2 30 RQ 07T=3

S4Fe —56254.5 04 STABLE o+ 14 1923 1S=5.84535;28" 2

MFe" 497274 12 6527.1 1.1 364 ns 7 10" 14 1983 IT=100

MPFe/ 41386 20 14868 20 RQ 0"T=3 14

Co —48010.0 04 193.28 ms 0.07 0" T=1 14 1952 +=100

HCom 478124 0.4 197.57 0.10 MD 148 m 0.02 7TT=0 14 1962 BT=100

Ni —39278 5 1142 ms 0.3 ot 14 1977 BT=100; Bp?

MNim 32821 5 6457.4 0.9 152 ns 4 10" 14 08Ru09 JD 2008 IT=64 2; p=36 2

*Cu —21410# 400# <75ns 3t# 14 p?

%Zn —6270# 400# 1.8 ms 0.5 0" 14 11As08 TD 2005 2p=8717 *
#4Ca T : average 10Cr02=107(14) 08Ma01=86(7) sk
#**Mn D :e' average 98Wu01=1.20(0.26)e-7% 97Za07=2.2(0.9)e-7% sk
«47Zn T : symmetrized from 11As08=1.59(+0.60-0.35); other 05B115=3.2(+1.8-0.8) *k
«4Zn D : averaged from 11As08=92(+6-13)% 05B115=87(+10-17)% ok

SK 710# 7004 3# ms (>620ns) 3/27# 09 09Ta24 I 2009 B~ 2 B n=40#; B 2n=1#

BCa  —18350# 300# 22 ms 2 5/27# 09 1997 B~=100; B~n=1#; B~ 2n=0.4#

3Sc —30160 450 96 ms 2 (7/2)~ 08 10Cr02 TJID 1990 B~=100; B n=17 7, B~ 2n=0# *

STi —41670 160 1.3 s 0.1 (1/2)~ 10 1980 B~=100; B~ n=0#

v —49140 100 6.54 s 0.15 7/27# 08 1977 B~=100

SCr —55109.7 04 3.497 m 0.003 3/2° 08 1952 B~=100

SMn  —577124 03 STABLE 5/2° 08 15Ba49 J 1923 1S=100.

SFe —57481.3 0.3 2.744 'y 0.009 3/2° 09 1939 €=100

SFel  —49848 6 7633 6 RQ 5/27T=5/2 09

3Co —54029.9 04 17.53 h 0.03 7/2° 09 1938 BT=100

BCo’  —49308.5 0.4 472144  0.10 3/2"frg. T=3/2 09 1981 IT=100 *

SNi —453358 0.7 204.7 ms 1.7 7/2° 08 02Lol3 T 1972 B*+=100 *

SNif —40736.8 12 4599 1 7/2 frg. T=3/2 13Tr09 E *

SCu —31640 160 57 ms 3 3/27# 08 13Tr09 T 1987 BT=100; BT p=15.043 *

B7Zn 145704 400# 19.8 ms 1.3 5/27# 08 07Dol7 TD 2001 BT=100; B+p=91.051
*3Sc T : others 04Li75=115(15) 02Sh43=103(7) 98S003=120(40) *
#3Co! E : strongest frg (spectr. factor 0.45); other 26.69(0.15) higher (sf=0.37) *x
#INi T : average 02Lo13=196(5) 99Re06=204(3) 87Ha.A=212.1(3.8) 84Ay01=208(5) Hk
#*SNi T: and 77H025=189(5) 76Ed.A=219(6); 97Wo006=204(3) superseded by 99Re06 sk
#*SNi J : spectroscopy factor information in 14Sa46 Hok
N E : strongest frg (total strength 2.0); other 20keV lower (tot.str 0.8) Hk
«35Cu T : 07Dol7 27(8)ms poor statistics D : from 07Do17 ok

K 79304 800# 1# ms (>620ns) 24 11 09Ta24 I 2009 B~ 2% B~ n=50#; B~ 2n=40#

6Ca —13900# 400# 11 ms 2 (s 11 1997 B~=100; B~ n=5#; B~ 2n=0.2#

36S¢ —24850 590 * 26 ms 6 () 11 10Cr02 T 1997 B~=100; B~ n=10#; B~ 2n=0.5#

68cm —24850%# 600# 0#  100# * 75 ms 6 (67,57) 11 10Cr02 J 2004 B~=100; B~n>142; B~2n=0.5#

68" —24080 590 774.9 0.3 290 ns 30 (4%) 11 2004 IT=100 *

SOTi —39320 120 200 ms 5 ot 11 98Am04 D 1980 B~=100; B~ n=0.1#

by —46150 180 216 ms 4 (a+) 11 98Am04 D 1980 B~=100; B~ n=0#

6Cr —55285.0 0.6 594 m 0.10 o+ 11 60Dr03 D 1960 B~=100

%Mn  —56911.5 0.3 2.5789 h 0.0001 3+ 11 1934 B~=100

S0Fe —60607.1 0.3 STABLE ot 11 1923 1S=91.754 36

PFe! 491034 0.4 11503.7 0.3 37T=3 11

%Co —-560404 0.5 77.236 d 0.026 4+ 11 1941 BT=100

6Col 52448 9 3593 9 RQ (0M)frg.T=2 11 *

SONi —53907.5 04 6.075 d 0.010 ot 11 1952 BT=100

SNif 474756 08 64319 0.7 47T=1 11

SN/ 43964 4 9944 4 RQ 0+ frg. T=2 *

%6Cu —38643 15 93 ms 3 (47) 11 01Bo54 TID 1987 BT=100; BTp=0.40 12

6Cu! —35099 10 3544 18 p T=2 160r03 D 2007 IT=56 6; p=46 6

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

Zn —25390#  400# 329 ms 0.8 o+ 11 140104 TD 2001 B*=100; B+p=88.0 23 *

Szn! 215304  650#  3860#  510# 3H#T=3 p?

%Ga —3390#  500# 3t# p?
#308c" T : other 12Ka36=350(+260-120) *%
«30Cof E : strongest frg (cross section 115); other 70(9) keV lower (xs=55) sk
#*ONi/ E : strongest frg; others 68(6) and 98(6) keV higher s
%07n T : other 07Do17=30.0(1.7) *%
#507n D : average 140r04=88.5(26) 07D017=86.0(49) ki

TCa —6870#  400# 5# ms (>620ns) 5/27# 10 09Ta24 I 2009 B~ 7 B n=20#; B~ 2n=2#

7S¢ —21000 1300 22 ms 2 7)2°# 10 10Cr02 T 1997 B~=100; B~ n=30#; B 2n=1# x

STTi —33920 260 95 ms 8 5/2°# 10 995020 T 1985 B~=100; B~ n=0.04# *

TV —44410 80 350 ms 10 (7/27) 10 03Ma02 T 1980 B~=100; B n=0.4# *

STCr —52524.7 1.1 21,1 s 1.0 (3/2)~ 10 1978 B~=100

SMn ~ —57486.3 1.5 854 s 1.8 5/2 98 15Ba49 J 1954 B~=100

>TFe —60181.8 0.3 STABLE 1/27 98 1935 1S=2.119 10

Co  —59345.6 0.5 27170 d 0.10 7/2° 98 14Un01 T 1941 £=100 *

SCol —52092.3 0.4 72533 0.6 RQ 1/27T=5/2 MMC120 J

STNi —56083.8 0.6 35.60 h 0.06 3/2 98 1938 B*=100

SN —50845.0 0.9 5238.8 0.7 7/2" frg.T=3/2 98 *

STCu —47308.9 0.5 196.3 ms 0.7 3/2° 98 1976 BT=100

Scut 42010 25 5299 25 p 7/27T=3/2

S7Zn —32550#  200# 38 ms 4 7/27# 98 02Lol3 T 1976 B=100; B*p=~65 *

Ga  —15010# 4004 1/27# p?
7S¢ T : other 03S021=13(4) s
#TTi T : average 05Li53=98(5) 995020=67(25) 96D023=56(20) *%
7T Ti T : 98Am04=180(30) conflicting, not used Hk
TV J: 985003 proposed 3/2, supported in 03Ma02; same group 05Li53 favors 7/2~ Hk
«7Co T : average 14Un01=271.87(0.44) (supersedes 92Un01=272.11(0.26)), *x
+7Co T 12Da06=271.82(0.17) 97Ma75=271.68(0.27) 83Wa26=271.84(0.27) *%
#7Co T 81Val1=270.90(0.27) 80Ho17=271.77(0.27) 72Lal4=271.23(0.21) *
#1Co T 65An07=271.65(0.13); original unc of 97Ma75=0.09 83Wa26=0.04 *%
+7Co T:  81Vall=0.09 80Ho17=0.05 increased to 0.1% by evaluator ok
#TNi E : strongest frg; 791k04 others 98(7)keV lower(5.5%) 128(7)keV higher(10.0%) sk
= TNi! E : strongest frg; 78Nall others 104(5)keV lower, 129(5)keV higher *k
«77Zn T : average 02Lo13=37(5) 76Vi02=40(10) *%

BCa —1920#  500# 3# ms (>620ns) 0" 10 2009 B~ 7 B n=2#; B 2n=4#

BSc —14880#  400# 12 ms 5 3t# 10 1997 B~=100; B n=20#; B~ 2n=1#

BT —=31110#  200# 55 ms 6 o 14 11Da08 T 1992 B~=100; B n=1# *

By —40400 90 191 ms 10 (%) 10 1980 B~=100; B~ n=0.8#

BCr —51991.8 1.5 70 s 03 0t 10 1980 B~=100

¥Mn  —55827.6 2.7 3.0 s 0.1 1+ 10 1961 B~=100

BMn”  —55755.8 2.7 71.77 0.05 654 s 05 4+ 10 1961 B=2, IT=20#

BFe —62155.1 0.3 STABLE 0 10 1935 1S=0.282 4

BCo —59847.2 1.2 70.86 d 0.06 2+ 10 1941 BT=100

BCo”  —59822.3 1.2 24.95 0.06 9.10 h 0.09 5* 10 1950 IT=100

BCo"  —59794.1 1.2 53.15 0.07 10.5 us 0.3 4+ 10 1964 IT=100

BCo’  —54095 8 5752 8 RQ 0tfrg.T=3 10 *

SNi —60228.7 0.4 STABLE (>700Ey) 0" 10 1921 1S=68.077 19; 2B+ ? *

SNl —51400 40 8830 40 RQ 2+T=2 10

BNi/ —45690 7 14539 7 RQ 0+T=3 10 MMC12 J

BCu —51667.7 0.6 3.204 s 0.007 17T=0 10 1952 BT=100

BCu —51464.7 0.6 202.99 0.24 07T=1 10

37n —42300 50 86.7 ms 2.4 0t 14 1986 B=100; Bp<3

BGa —23540#  300# * 2T# Mirror 1 p?

BGa" 235104 320# 304 100# * 5T# Mirror I p?

BGe —7080#  500# 0" Mirror 1 2p?
8Ti T : average 11Da08=57(10) 03S021=59(9) 99S020=47(10) *%
«38Cof E : strongest fragment (cross section 98); other 20(8) keV lower (xs=90) sk
#*8Ni T : >400Ey to 2+ level of **Fe, >700 Ey to ground-state ok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide =~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

¥Sc  —10300# 400# 10# ms (>620ns) 7)2°# 09 09Ta24 1 2009 B~ 7 B n=50#; B 2n=1#

i —25510# 200# 28.5 ms 1.9 5/2°# 02 11Da08 T 1997 B~=100; B~ n=0.3#; B~ 2n=0.01# *

FTim —25400# 200# 109.0 0.5 590 ns 50 (1/27) 12Ka36 ETJ 2012 1T=100 *

v —37830 160 95 ms 6 (5/27) 02 O5Li5S3 TJ 1985 B~=100; B~ n=6# *

FCr —48090 220 1050 ms 90 (1/27) 02 O5Li53 TJ 1980 B~=100 *

FCrr —47590 220 503.0 1.7 96 us 20 (9/2%) 02 1998 1T=100

¥Mn  —555253 23 459 s 0.05 5/2° 02 15Ba49 J 1976 B~=100

FFe —60664.8 0.4 44495 d 0.009 3/2 02 1938 B~=100

¥ Co —62229.7 0.4 STABLE 7/2~ 02 1923 1S=100.

PNi —61156.7 0.4 81 ky 5 3/2° 02 94Rul9 T 1951 =100 *

PNif —53814.8 2.1 73419 2.1 RQ 7/2~ frg. T=5/2 *

MCu —56358.3 0.5 815 s 0.5 3/2° 02 1947 BT=100

PCul 524728 2.2 38855 2.1 3/2  frg. T=3/2 02 1T=100 *

¥Zn  —472156 08 182.0 ms 1.8 3/2° 15 1981 B=100; B+p=0.103

¥Ga  —33760# 170# <43ns 3/27# 15 p?

PGe —15870# 400# 8# ms (>620ns) 72 # 15 15Ci06 IT 2015 Bt ?
«9Ti T : average 11Da08=27.5(2.5) 03S021=30(3); other 99S020=58(17) *x
«SITi™ T : symmetrized from 587(+57-51) sk
IV T : average 05Li53=97(2) 99S020=75(7) (supersedes 98S003=70(40)) *k
=IOV T: 98 Am04=130(20) conflicting, not used *x
«Cr T : others 96D023=460(50), 88B0o06=600(300), 85B049=1000(400) *%
#*9Ni T : average 94Ru19=108(13) 94Rul9(meteorite)=120(22) 8 1Ni08=76(5) sk
«ONi E : strongest frg(100%); 3 others 40.1(0.3)keV higher (0.140%), 17.7(0.3)keV *x
*Ni/ E:  higher (0.122%) and 36.3(0.2)keV lower (0.110%) ok
9 Cu E : 76Gal9 strongest fragment (sp.factor 0.6); other 21(6) (sf 0.4) higher s

08¢ —4050# 500# 3# ms (>620ns) 3t# 09Ta24 1 2009 B~ 7 B n=0.4#; B~ 2n=50#

o0Ti —22330# 300# 222 ms 1.6 0" 14 11Da08 T 1997 B~=100; B~ n=2#; B~ 2n=0# *

Oy —33240 220 * 122 ms 18 3T# 13 1985 B~=100; B~ n=5#; B~ 2n=0.03#

0y —33240# 270# o#  150# 40 ms 15 17# 13 1999 B~=2%1T 7; B n=5#; B~ 2n=0.03#

0yn —33040 220 203.7 0.7 230 ns 24 4%) 13 12Ka36 ET 1999 1T=100 *

0Cr —46670 190 490 ms 10 0" 13 1980 B~=100; B~ n=0#

OMn  —52967.9 2.3 280 ms 20 1+ 13 1978 B~=100

OMn™ —52696.0 2.3 271.90 0.10 1.77 s 0.02 4+ 13 1978 B~=88.58;1T=11.58 *

OFe —61413 3 2.62 My 0.04 0" 13 1957 B~=100 *

0Co —-61650.3 0.4 5.2712 'y 0.0004 5° 13 1941 B~=100

0Co™  —61591.7 0.4 58.59 0.01 10.467 m 0.006 2+ 13 1963 IT~100; B~ =0.253

SONi —64473.1 0.4 STABLE 0" 13 1921 1S=26.223 15

ONif 53347 4 11126 4 RQ 57T=3

0Cu —58345.1 1.6 237 m 04 2+ 13 1947 B*=100

Ocu! 55804 5 2541 5 RQ (0)T=2 13 1T=100

0Zn  —541743 0.6 238 m 0.05 0+ 13 1955 B=100

0zn’  —49322.1 09 4852.2 0.7 (2h)T=1 13 1T=100

0Zn/ 46807 24 7367 24 RQ 0FT=2 13

0Ga —39590# 200# 70 ms 10 (2%) 13 0IMa% TJ 1995 BT=100; BTp=1.6 7; BT@<0.02320

0Gal  —37050%# 210#  2540# 50#

0Ge —27090# 300# 30# ms (>110ns) 0 13 2005 BB p?

0As —5470# 400# 5t# Mirror 1 p?

00 Ag™ —5410# 400# 60# 20# 27 H# Mirror 1 p?
#00Ti T : average 11Da08=22.4(2.5) 03S021=22(2) s
%00y E : 12Ka36=99.7(0.5) and 104.0(0.5) y rays in cascade to ground-state *x
x00yn T : symmetrized from 12Ka36=229(+25-23); others 10Da06=320(90) 99Da.A=320(90) sk
«OMn™  1:also an isomer T=1.0(+0.3-0.2) us decay by 114 keV y-rays to ground-state or “Mn” ok
x00Fe T : 15Wa06=2.50(0.12) confirms 09Ru08=2.62(0.04), rules out 84Ku28=1.49(27) Hk
«00Fe T:  and 57R054=0.3 sk
«0Ga T : average 02Lo13=70(13) 01Ma96=70(15) s

01Se 930# 600# 2# ms (>620ns) 7/2°# 15 2009 B~ 7, B n=60#; B~ 2n=1#

Ol Ti —16350# 400# 15 ms 4 1/27# 15 1997 B~=100; B n=1#; B 2n=1#

oy —30510 890 482 ms 0.8 (3/27,5/27) 15 1992 B~=100; B~n>10; B~2n=0.01#

SlCr —42480 100 243 ms 9 (5/27) 15 09Cr02 T 1985 B~=100; B~ n=0.6#

'Mn  —51742.1 23 709 ms 8 5/2 15 15Ba49 J 1980 B~=100; B n=0.6# *

61 Fe —58920.5 2.6 598 m 0.06 (3/27) 15 1957 B~=100

6lFe”  —58058.8 2.6 861.67 0.11 238 ns 5 9/2% 15 1998 IT=100

%1 Co —62898.1 0.8 1.649 h 0.005 7/2° 15 1947 B~=100

SINi —642219 04 STABLE 3/2° 15 1934 1S=1.1399 13

lCu —61984.1 1.0 3.339 h 0.008 3/2 15 10Vi07 T 1937 BT=100 *

Slcu’ —55610 7 6374 7 RQ 3/2 frg.T=5/2 *

617Zn —56349 16 89.1 s 0.2 3/2° 15 1955 Bt=100

6lZn’  —53190# 100#  3160#  100# 3/27#T=3/2

017Zn/ 46360 70 9990 70 3/2°T=5/2 15

... A-group is continued on next page ...

030001-37



Chinese Physics C  Vol. 41, No. 3 (2017) 030001

Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life JT Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued ...

%1Ga —47130 40 167 ms 3 3/2- 15 1987 B=100; BTp<0.25

OlGa™  —470404# 110# 90#  100# 1/27# Mirror 1

61Ga’  —43780 30 3360 50 p (3/27)T=3/2 15 1987 p=100

51Ge —33360# 300# 44 ms 6 3/27# 15 1987 BT=100; BT p>62

o1 As —16900#  300# 3/2°# Mirror 1 p?
%01 Mn D : B~ n has been observed by 99Ha05; 13Ral7 quotes B n=0.6(0.1)% unpubl. *%
#01Cu J : directly measured in 10Vi07 ok
«O1Cuf E : strongest frg (xs=55); other 18(7) keV higher (xs=35) sk

O2Ti —125004 400# 10# ms (>620ns) 0* 12 2009 B~ 2; B~ n=4#; B~ 2n=0.1#

02y —25480# 300# 33.6 ms 23 34 12 1997 B~=100; B~ n=20#; B~ 2n=0.5#

02Cr —40890 150 206 ms 12 0f 12 1985 B~=100; B n=1#

©Mn 48524 7 * 92 ms 13 1+ 12 15He28 J 1983 B~=100; B~ n=0.03# *

2Mn"  —48181.0 2.6 343 6 * 671 ms 5 4+ 12 15He28 J 1983 B~=100; B~ n=0.03#; IT ?

O2Fe —58878.0 2.8 68 s 2 0* 12 1975 B~=100

2Co  —61424 19 1.54 m 0.10 (2)" 12 1949 B~=100

2Co"  —61402 20 22 5 13.86 m 0.09 (5)* 12 1957 B~>99; IT<1

O2Ni —66746.3 04 STABLE 0f 12 1934 1S=3.6346 40

©2Cu —62787.4 0.6 9.67 m 0.03 1" 12 10Vi07 J 1936 BT=100 *

2cy’ 58174 6 4614 6 RQ 0)*T=3 12 *

©27n —61168.0 0.6 9.193 h 0.015 0f 12 1948 B+=100

2Ga  -51986.9 0.6 116.121 ms 0.021 07 T=1 12 1978 B+=100 *

2Ga/  -514157 0.6 5712 0.1 19)T=2 12 98Vi06 EJ 1998 1T=100

2Ge  —41740# 140# 129 ms 35 ot 12 1991 BT=100; BFp?

2As —24320# 300# 17# p=100# *
*92Mn D : 71 99S020~0 99Ha05>0 *%
x02Cu T : directly measured in 10Vi07 *k
#02Cu’ E : ENSDF=4628(10) sk
*2Ga T : also 13Dal6=116.15(0.13) no weight *x
%02 As D : most probably p-unstable from estimated S,=—1860#(420#) keV Kk

O3Ti —5750%# 500# 3# ms (>620ns) 1/27# 09 09Ta24 1 2009 B~ 7 B n=T#; B 2n=4#

B3y —21890# 400# 19.6 ms 0.9 (3/27,5/27) 09 14Su07 TJ 1997 B~=100; B~n>35; B 2n=0.2# =

B3Cr —36010 360 129 ms 2 1/27°# 09 1992 B~=100; B n=1# *

SMn  —46887 4 275 ms 4 5/2- 09 15Ba49 J 1985 B~=100; B~ n=0.2# *

03Fe —55636 4 6.1 s 06 (5/27) 09 1980 B~=100

8Co —61851 19 269 s 04 7/2° 09 941tA T 1960 B~=100 *

O3Ni —65512.8 04 1012 y 15 1/2- 09 1951 B~=100

ONi" 654257 0.4 87.15 0.11 1.67 us 0.03 5/2 09 1978 1T=100

Cu —65579.8 04 STABLE 3/2° 09 10Vi07 J 1923 1S=69.15 15 *

037Zn —62213.4 1.6 3847 m 0.05 3/2° 09 1937 Bt=100

037n —56723 6 5490 6 RQ 3/2°T=5/2 09

3Ga —56547.1 1.3 324 s 05 3/20) 09 12Pr11 J 1965 BT=100

3Ge —46920 40 142 ms 8 3/2°# 09 02Lol3 TD 1991 B+=100; Bp? *

BAs —33500# 200# <43ns 3/27°# 09 p=100# *
*03V T : average 14Su07=20(1) 11Da08=19.2(2.4) 03S002=17(3) *%
#03Cr T : other 11Da08=128(8) ok
*3Mn D : B n has been observed by 99Ha05 but not quantified ok
x93 Co T : average 941t.A=26.41(0.27) 72J008=27.5(0.3) 69Wal5=26(1) *%
e J : directly measured in 10Vi07 Hok
53 Ge T : average 02Lo13=150(9) 93Wi03=95(+23-20) ok
x5 As D : most probably p-unstable from estimated S ,=—980#(240#) keV Hok

O4Ti —1030#  600# 4# ms (>620ns) 0* 13 2013 B~ 7 B n=90#; B~ 2n=2#

oty —16320#  400# 15 ms 2 (1,2) 14 1997 B=100; B~ n=30#; B~ 2n=4#

Shym  _16240# 400# 81.0 0.7 <1 pus 14 2014 IT~100

%4Cr —33480 440 43 ms 1 0f 14 1992 B~=100; B~ n=2#

%Mn —42989 4 88.8 ms 2.4 1" 07 11Da08 T 1985 B~=100; B~ n=332 *

Mn”  —42815 4 174.1 0.5 439 ps 31 (4%) 07 10Da06 E 1998 IT=100 *

64Fe —54970 5 20 s 02 0f 07 1980 B~=100

%Co —59792 20 300 ms 30 1" 07 1969 B~=100

%4Com  —59686 4 107 20 MD 300# ms 5T# 08B105 E 2008 B~ 2IT?

O4Ni —67098.9 05 STABLE 0 07 1935 1S=0.9255 19

%Cu —65424.5 0.4 12.7004 h 0.0020 1+ 07 12Be04 TD 1936 B+=61.5226; f~=38.48 26 *

%4cu’  —58599 6 6826 6 0+frg. T=4 07 71Be29 E *

%47n —66004.0 0.6 STABLE (>8.9Ey) 0* 07 1922 1S=49.1775; 28" ?

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life JT Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

%Ga —58832.8 1.4 2.627 m 0.012 0t+#) 07 1953 B*=100

4Ga™  —58790.0 1.4 42.85 0.08 21.9 us 0.7 (2%) 07 1999 IT=100

®Ga’  —56925.8 2.5 1907.0 22 RQ oHT=2 07

%4Ge —54315 4 637 s 25 o+ 07 1972 B*=100

%4As —39530# 2004 40 ms 30 0 # 07 1995 BT=100; BTp? *

64Se —267004# 500# 30# ms (>180ns) 0* 07 2005 BT % B p?
*%Mn T : average 11Da08=90(9) 02S0.A=91(4) 99S020=85(5) 99Ha05=89(4) *k
*4Mn J: 15He28=1" *k
*«%4Mn" T : average 11Li50=400(40) 05Ga.B=500(50) Hk
¥ Cu J : directly measured in 10Vi07 ok
*4Cul E : strongest fragment (xs=100); other 16 keV lower (xs=37) *x
PN T : symmetrized from 18(+43-7) ok

Sy —11780# 5004 10# ms (>620ns)  5/2°# 10 09Ta24 1 2009 B~ 7, B n=40#; B 2n=1#

05Cr —28220# 300# 275 ms 2.1 1/2°# 10 11Da08 T 1997 B~=100; B~ n=5#; B~ 2n=0.3# *

SMn  —40967 4 91.9 ms 0.7 (5/27) 10 130106 TJ 1985 B~=100; B~ n=T# *

%5Fe —51218 5 810 ms 50 (1/27) 10 130106 D 1980 B~=100; B~ n=7.9 12 *

OSFem  —50824 5 393.7 0.2 1.12 s 0.15 (9/2%) 10 130106 E 2008 -?

OSFe"  —50820 5 397.6 0.2 420 ns 13 (5/2%) 10 130106 EJ 1998 IT=100 *

%Co —59185.2 2.1 1.16 s 0.03 (7/2)~ 10 1978 B~=100

O5Ni —65125.7 0.5 25175 h  0.0005 5/27 10 1946 B~=100

SNi"  —65062.3 0.5 63.37 0.05 69 us 3 1/2~ 10 1978 IT=100

%Cu —67263.7 0.6 STABLE 3/2- 10 10Vi07 J 1923 1S=30.85 15 *

%5Zn —65912.0 0.6 24393 d 0.09 5/2° 10 1939 BT=100

05zn™  —65858.1 0.6 53.928 0.010 1.6 us 0.6 1/2~ 10 FGK149 J IT=100 *

%Ga —62657.5 0.8 152 m 02 3/2° 10 1938 B=100

%Ge —56478.2 2.2 309 s 05 3/2° 10 1972 BT=100; BTp=0.0113

%5 As —46940 80 170 ms 30 3/2°# 10 02Lol3 T 1991 B=100; B p? *

05 As! —43451 17 3490 90 p (3/27)T=3/2 10 11Ro47 J 1993 p=100 *

65Se —33020# 3004 33 ms 4 3/27# 10 11Ro47 T 1993 BT=100; BT p=?
#05Cr T : average 11Da08=28(3) 03S021=27(3) sk
*95Mn T : average 130106=91.9(0.9) 03S021=92(1) *x
«95Mn T : other recent 11Da08=84(8), outweighed, not used *%
%95 Mn D : B n has been observed by 99Ha05 but not quantified Hok
*O5Fe J:09Pal6o=(1/2") *k
x05Fe E : also 10Da06=396.8 uncertainty not given T : 10Da06=420(13) ok
«05Cu J : directly measured in 10Vi07 Hok
#05Zn" J : E2 to ground-state (5/2~) and M1 from 3/2 s
%05 As T : average 02Lo13=126(16) 95M026=190(11) with Birge ratio B=3.3 *k
*03 As! J: TAS studied in 93Bal2 and 11R047 *x

ooV —56104 500# 5# ms (>620ns) 10 09Ta24 I 2009 B~ 2% B n=20#; B~ 2n=40#

6Cr —24720# 400# 238 ms 1.8 o+ 15 IILi50 T 1997 B~=100; B~ n=T#; B~ 2n=0# *

Mn  —36750 11 642 ms 0.8 () 10 11Pa.A  TD 1992 B~=100; B n=8.49; B 2n=0.2# =«

Mn™ 36286 11 464.5 0.4 780 us 40 (57) 11Li50  ETJ 2005 IT~100; B~ ? *

0Fe —50068 4 351 ms 6 o+ 10 12Li02 T 1985 B~=100; B~ n=0#

%Co —56409 14 194 ms 17 (") 10 12Li02 J 1985 B~=100; B~ n=0#

OCom 56234 14 175.1 0.3 121 us 0.01 (3%) 10 12Li02 EJ 1998 IT=100

Co"  —55767 15 642 5 > 100 us (87) 10 98Grl4 E 1998 IT=100

ONi —66006.3 1.4 546 h 03 o+ 10 1948 B~=100

%Cu  —66258.3 0.7 5.120 m 0.014 1" 10 10vi07 J 1937 B~=100 *

OCu"  —65104.1 1.6 11542 1.4 600 ns 17 (6)~ 10 11Lo01 T 1972 IT=100 *

7n —68899.2 0.7 STABLE o+ 10 1922 1S=27.73 98

%Ga —63723.7 1.1 9.304 h 0.008 o+ 10 10Sel6 T 1937 BT=100 *

®Gal  —59874 6 3850 6 RQ 0+T=3

%Ge —61607.0 2.4 226 h 0.05 o+ 10 1950 B*=100

% As —52025 6 95.77 ms 0.23 0tT=1 10 MMCI156 J 1978 BT=100 *

OAs"  —50668 6  1356.63  0.17 1.14 us 0.04 5+ 10 13Rul0 TJ 1995 IT=100 *

0As"  —49001 6 3023.8 0.3 798 us 0.26 9+ 10 13Rul0 TJ 1998 IT=100 *

%0Se —41660# 200# 33 ms 12 o+ 10 02Lol3 TD 1993 B=100; Btp?
x00Cr T : average 11Li50=24(2) 11Da08=23(4); other 05Ga01=10(6) outweighed ok
*%Mn J: 11Li50=(1%) due to large ground-state feeding from %Cr Hok
*OMn™ E : other 05Ga.B=294 + 170 keV T : other 05Ga.B=750(250) *%
x%0Cu J : directly measured in 10Vi07 ok
%00 Cy™ T : average 11Lo01=601(30) 72B116=600(20) sk
#%Ga T : other 12Gy01=9.312(0.032) not used; ENSDF=9.49(0.03) *k
N J: 07 since super-allowed 3~ decay; see also 98Gr12 Hox
%00 A g T : average 13Rul0=1.15(0.04) 01Gr07=1.1(0.1) sk
#00Ag" T : average 13Ru10=7.9(0.3) 01Gr07=8.2(0.5) EEs
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

v —650#  600# 2# ms (>620ns) 5/27# 13 2013 B~ 7 B~ n=60#; B~ 2n=3#

67Cr —18680# 400# 10# ms (>300ns) 1/27# 05 97Be70 1 1997 B~ 7 B n=10#; B~ 2n=1#

Mn  —33460# 300# 46.7 ms 2.3 5/2°# 05 11Da08 TD 1997 B~=100; B n=105; B 2n=0.01# =

7Fe —45610 270 394 ms 9 (1/27) 05 02S0.A TD 1985 B~=100; B~ n=1# *

OTRe™  —45210 270 402 9 64 us 17 (5/2%,7/2%) 05 11Da08 EJ 1998 IT=100 *

OTFe" —45160#  290# 450# 100# 75 wps 21 (9/2%) 08BIO5S TJ 2008 IT=100

TCo —55322 6 329 ms 28 (7/27) 05 08Pa33 TJ 1985 B~=100; B~ n=0.04#

7Co™  —54830 6 491.6 1.0 496 ms 33 (1/27) 09Pal6 E 2008 IT>80; B~ ? *

9TNi —63742.7 29 21 s 1 1/2 05 OORil4 J 1978 B~=100

INi"  —62736.1 2.9 1006.6 0.2 13.34 us 0.19 9/2% 05 14Di08 ETJ 1998 1T=100 *

TCu —67319.5 09 61.83 h 0.12 3/2° 05 1948 B~=100

7Zn —67880.3 0.8 STABLE 5/2° 05 1928 1S=4.04 16

7Zn"  —67787.0 0.8 93.312 0.005 9.19 us 0.06 1/2~ 05 15Ch57 T 1972 IT=100 *

7zn"  —672758 0.8  604.48 0.05 333 ns 14 9/2% 05 1973 IT=100

Ga —66879.0 1.2 3.2617 d 0.0005 3/2° 05 1938 £=100

Ge —62658 5 189 m 03 1/2~ 05 1950 BT=100

TGe™  —62640 5 18.20 0.05 13.7 us 09 5/2° 05 1978 IT=100

Ge"”  —61906 5 751.70 0.06 109.1 ns 3.8 9/2* 05 00Ch07 T 1973 IT=100 *

T As —56587.2 0.4 425 s 1.2 (5/27) 05 1980 BT=100

7Se —46580 70 133 ms 11 5/27# 05 95BI23 T 1991 B*=100; B*p=0.5 1 *

7Br —32790# 400# 1/2°# p?
+7Mn T : average 11Da08=51(4) 03S021=47(4) 99Ha05=42(4) *%
«7Fe T : others recent 11Da08=304(81) 08Pa33=416(29), outweighed, not used *
*07TFe™ T : average 03Sa02=75(21) 98Gr14=43(30), same authors, different experiment sk
#OTFe” E : less than 30 keV above 387.7 level sk
x67Co™ E : 09Pal6=491.55(0.11) y ray; 08Pa33=491.6(1.0) D : from 08Pa33 *k
*OTNi" T : average 14Di08=13.7(0.6) 98Gr14=13.3(0.2); other 02Ge16=13(1) ok
*7Znm T : unweighed average 15Ch57=9.37(0.04) 98 At04=9.34(0.20) 96Hw03=9.01(0.03) Hok
«67Zn" T: 75R025=9.1(0.4) 73Le18=9.20(0.07) 72Le37=9.15(0.05) *k
+07Ge" T : average 00Ch07=101(3) 79A104=110.9(1.4); Birge ratio B=2.99 *k
+07Se T : average 02Lo13=136(12) 94Ba50=107(35) s
%97 Se T : values from 95BI23 for ¢7Se=60(+17-11) and "' Kr questioned in 970i01 ok

8Cr —14800# 500# S5# ms (>620ns) 0t 12 09Ta24 1 2009 B~ 7 B n=10#; B~ 2n=0.1#

SMn  —28380# 400# 337 ms 1.5 >3 12 15Be32 T 1995 B~=100; B~ n=10#; B~ 2n=24# *

%8 Fe —43490 370 188 ms 4 0" 12 1985 B~=100; B n>0

%8Co —51930 190 * 200 ms 20 (77) 12 1985 B~=100; B~ n=1#

BCo™  —51780# 240# 1504 150# * 1.6 s 03 (%) 12 1998 B~=100

BCo" 517404 240# 195# 150# * 101 ns 10 0,1) 12 10Da06 T 2010 IT=100 *

S8Ni —63463.8 3.0 29 s 2 0" 12 1977 B~=100

BNi"  —61860 3 1603.52 0.27 270 ns S 0* 12 ISFI0O1 E 4.1T=100 *

OSNi” —60615 3 2849.1 0.3 850 us 30 5 12 15Wi02 T 1995 IT=100 *

SCu —65567.0 1.6 309 s 06 1" 12 10Vi07 J 1953 B~=100 *

BCum  —64845.7 1.6 721.26 0.08 375 m 0.05 6~ 12 10Vi07 T 1969 IT=862; =142 *

87n —70007.1 0.8 STABLE 0" 12 1922 IS=18.45 63

8Ga —67086.0 1.4 67.845 m 0.018 1" 12 14Ga09 T 1937 BT=100 *

8Ge —66978.8 1.9 27093 d 0.13 0" 12 1948 =100

B As —58894.5 1.8 151.6 s 0.8 3+ 12 1971 BT=100

BAS™  —58469.4 1.8 425.1 0.2 111 ns 20 17 12 1994 IT=100 *

68Se —541894 0.5 355 s 07 0" 12 1990 BT=100

8Br —38790# 260# <1.5us 3t# 12 95BI06 1 p?
*%$Mn T : average 15Be32=38.3(3.6) 35.2(2.0) 11Da08=29(4) 03S021=28(8) 99Ha05=28(4) Hok
«%8Mn D : B n has been observed by 99Ha05 but not quantified Hok
x08Co" J: 12Li02 strong feeding in B~ of ®Fe (0*) *k
*OSN™ E : average 15F101=1603.6(0.6) 13Re18=1603.5(0.3) *
#O8Ni" T : average 15Wi02=840(40) 95Br10=860(50) *%
08 Cu J : directly measured in 10Vi07 ok
#8Cu” J : directly measured in 10Vi07 ok
*8Ga T : also 12Lu14=67.87(0.10); discrepant 83Iw02=67.629(0.24) *x
%08 A g T : symmetrized from 94Ba50=107(+23-16) *
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life JT Ens Reference  Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
“Cr —8580# 500# 2# ms (>620ns) 7/2%# 14 2013 B~ 2 B~ n=20#; B~ 2n=6#
“Mn  —24770%# 400# 22.1 ms 1.6 5/2°# 14 15Be32 TD 1995 B~=100; B~ n=50 20; B~ 2n=0.4# =«
®Fe  —39030# 400# 108.2 ms 4.5 1/27# 14 13Ma87 T 1992 B~=100; B~ n=7#; B~ 2n=0# *
®Co  —50280 140 180 ms 20 7/27# 14 15Li33 T 1985 B~=100; B~ n=1#
OCo™  —49780%# 240#  500# 2004 750 ms 250 1/27# 15Li33 TD 2015 B~=100
Ni —59979 4 114 s 03 (9/2%) 14 1984 B~=100
ONi"  —59658 4 321 2 35 s 04 (1/27) 14 1998 B~~100; IT<0.01 *
ONi" 57279 4 2700.0 1.0 439 ns 3 (17/27) 14 1998 IT=100
“Cu —65736.2 1.4 285 m 0.15 3/2° 14 10Vi07 J 1966 B~=100 *
OCum  —62994.2 1.6 2742.0 0.7 357 ns 2 (13/2%) 14 1997 IT=100
“7n —68417.8 0.8 564 m 0.9 1/2~ 14 1937 B~=100
Ozn™  —67979.2 0.8  438.636 0.018 13756 h 0.018 9/2* 14 1970 IT~100; B~=0.033 3
“Ga  —69327.8 12 STABLE 3/2- 14 1923 1S=60.108 9
“Ge —67100.7 1.3 39.05 h 0.10 5/2° 14 1938 B*=100
“Ge” —67013.9 1.3 86.76 0.02 5.1 us 0.2 1/2- 14 1978 IT=100
“Ge" —66702.8 1.3 397.94 0.02 2.81 us 0.05 9/2* 14 1978 IT=100
O As —63110 30 152 m 02 5/2° 14 1955 BT=100
“Se —56434.7 1.5 274 s 02 1/2° 14 1974 BT=100; B*p=0.045 10
Se™  —563959 1.5 3885 0.22 2.0 ps 0.2 5/2- 14 1988 IT=100
8"  —55860.7 1.6 574.0 0.4 955 ns 16 9/2* 14 00Ch07 T 1988 IT=100 *
Br —46260 40 * <24 ns (5/27) 15 1988 p=100
Brm  —462204# 110# 40# 100# * 5/27# Mirror I
OBr"  —45690# 110#  ST0# 100# 9/2+# Mirror 1
“Br 42771 19 3490 50 p (5/27)T=3/2 14 11R047 1 2011 p=100
“Kr —32440# 400# 28 ms 1 (5/27) 15 14De4l D 1995 B=100; Bp=557 *
«%9Mn T : average 15Be32=24.1(2.6) 25.8(2.8) 11Da08=18(4) 99Ha05=14(4) Hk
P Fe T : average 13Ma87=102(10) 11Da08=110(6) 03S021=109(9) s
*OON{™ E:9/2% level in isotones: >Ge=—66 7'Zn=157(1) ®Ni=—-321(2) exhibits ok
*OONi” E: unusually strong variations *ok
*®Cu J : directly measured in 10Vi07 Hk
x995e” T : average 00Ch07=950(21) 95P001=960(23) ok
*OKr T : 14De41=28(1) 11R047=27(3) 97Xu01=32(10) D : Bp=52.5(6.5) + 2.4(0.5) *%
cr —4480# 600# 1# ms (>620ns) o+ 13 2013 B~ 7 B n=40#; B~ 2n=2#
Mn  —19500# 500# 199 ms 1.7 09 15Be32 TD 2009 B~=100; B~ n=20#; B~ 2n=T#
"OFe —36510# 400# 63.0 ms 4.5 o+ 04 13Ma87 T 1997 B~=100; B~ n=10# *
Co  —46630# 300# * 112 ms 7 (6-,77) 16 1985 B~=100; B~ n=3#; B~ 2n=0#
TCo™  —46430%# 360# 2004 2004 * 470 ms 50 3t# 16 1998 B~=100; IT ?; B~ n=3#; B~ 2n=0#
TONi —592139 2.1 60 s 03 o+ 04 1987 B~=100
ONi"  —56353.9 2.9 2860 2 232 ns 1 (8%) 04 1997 1T=100
OCu —62976.4 1.1 445 s 02 6~ 04 10Vi07 J 1971 B~=100 *
Ocum  -628753 1.1  101.1 0.3 33 s 2 3 04 10Vi07 J 2002 B~=529;1T=48 9 *
Ocu"  —627338 1.2 2426 0.5 66 s 02 1t 04 10Vi07 T 1971 B7=93.29;1T=6.8 9 *
0Zn —69564.7 1.9 STABLE ot 04 1922 1S=0.61 10; 23~ ? *
Ga —68910.1 1.2 21.14 m 0.03 It 04 1937 B~=~100; €=0.41 6
Ge —70561.9 0.8 STABLE o+ 04 1923 1S=20.57 27
TAs —64340 50 526 m 03 4+ 04 1950 BT=100
TAs™  —64310 50 32.008 0.002 96 us 3 2+ 04 1979 IT=100
0Se —619299 1.6 41.1 m 03 of 04 1950 BT=100
OBr —51426 15 79.1 ms 0.8 07T=1 04 1978 BT=100; BFp?
OB 49134 15 22923 0.8 22 s 02 9+ 04 1981 Br=%1T 2% B p?
OKr —41100# 200# 52 ms 17 o+ 04 1995 B=100; Bp<1.3
«0Fe T : average 13Ma87=61(5) 11Da08=71(10); other 03S021=94(17) not used *x
*"0Cu J : directly measured in 10Vi07 Hok
#70Cu™ J : directly measured in 10Vi07 ok
*0Cu” J : directly measured in 10Vi07 ok
*70Zn T : 03Ki08 : Ov-BB3>13 Py *%
7"Mn  —15570# 500# 5# ms (>400ns) 5/27# 10 100h02 I 2010 B~ 7 B~ n=30#; B~ 2n=3#
"I Fe —31430# 400# 33.7 ms 3.8 7/27# 10 13Ma87 T 1997 B~=100; B~ n=10#; B~ 2n=0.3# *
7ICo —44370 470 80 ms 3 (7/27) 10 12Ral0 TIJD 1992 B~=100; B n=3 1 *
7INi —55406.2 2.2 256 s 0.03 (9/2%) 10 1987 B~=100
TINi"  —55406.0 2.3 499 5 23 s 03 (1/27) 10 2009 B~=100
"Cu  —-62711.1 15 194 s 14 3/2° 10 10Vi07 J 1983 B~=100 *
ICu™  —59955.4 1.6 27557 0.6 271 ns 13 (19/27) 10 98Grl4 TJ 1998 IT=100 *
Zn —67328.8 2.7 245 m 0.10 1/2- 10 1955 B~=100
Tizn™  —67171.1 24 1577 1.3 MD 4.125 h 0.007 9/2* 10 12Re05 T 1958 B~~100; IT<0.05
'Ga —70139.1 0.8 STABLE 3/2° 10 1923 1S=39.892 9

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J*  Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued ...

"1Ge —69906.5 0.8 11.43 d 0.03 1/2~ 10 1941 £=100

1Ge™  —69708.1 0.8 198.354 0.014 20.41 ms 0.18 9/2% 10 1959 1T=100

As —67893 4 6530 h 0.07 5/2 10 1939 B*=100

7ISe —63146.5 2.8 474 m 0.05 (5/27) 10 1957 B=100

'se™  —63097.7 2.8 48.79 0.05 5.6 us 0.7 (1/27) 10 1982 1T=100

71Se"  —62886.0 2.8 260.48 0.10 19.0 us 0.5 (9/2%) 10 1982 IT=100

7'Br —56502 5 214 s 06 (5/2)~ 10 1981 BT=100

Kr —46330 130 100 ms 3 (5/2) 10 1981 B+=100; B p=2.17

"IRb —320604  400# * 5/2°# p?

TIRb"  —32010# 410# S0# 100# * 1/27°# Mirror 1

7IRb"  —31800# 410# 260# 100# 9/2%# Mirror 1
«"1Fe T : average 13Ma87=42(6) 11Da08=28(5) .
#"1Co D : taking into account 12Ra10<2.7(0.9)% and 05Ma95>3(1)% of same group Hk
%1Cu T : average 99Pr10=19(3) 83Ru06=19.5(1.6) *k
e J : directly measured in 10Vi07 Hok
el T : average 98Is11=250(30) 98Gr14=275(14) EEs

2Mn —9900#  600# 2# ms (>620ns) 13 2013 B~ 7 B n=50#; B 2n=10#

2Fe —28430#  500# 19 ms 4 0" 10 13Ma87 TD 1997 B~="; B n=10#; B 2n=0#

2Co —40200#  400# 52.5 ms 0.3 (67,77) 10 16Mo07 T 1992 B~=100; B n>62; B 2n=0.2#

2Co™  —40000#  450# 200# 200# * 47.8 ms 0.5 o+, 1%) 16Mo07 TJ 2016 B~=100

72Ni —54226.1 2.2 1.57 s 0.05 0* 10 1987 B~=100; B~ n=0#

2Cu —59783.0 1.4 6.63 s 0.03 2 10 10Vi07 J 1983 B~=100 *

2Cu" —59512.7 1.7 270.3 1.0 1.76 us 0.03 (67) 10 1998 IT=100 *

7n —68145.5 2.1 465 h 0.1 0* 10 1951 B~=100

2Ga —68588.3 0.8 14.025 h 0.010 3 10 12Kr07 T 1939 B~=100

2Ga"  —68468.6 0.8 119.66 0.05 39.68 ms 0.13 (0")T=1 10 1968 1T=100

2Ge —72585.90  0.08 STABLE 0t 10 1923 1S=27.45 32

2Ge” 7189447  0.09 691.43 0.04 4442 ns 0.8 0" 10 1984 IT=100

As —68230 4 260 h 0.1 2 10 1939 +=100

2Se —67868.2 2.0 8.40 d 0.08 0" 10 1948 £=100

Br —59061.7 1.0 786 s 2.4 I 10 1970 B=100

Br"  —58960.9 1.0 100.76 0.15 106 s 03 37) 10 1980 IT~100; B+=?

2Kr —53941 8 17.16 s 0.18 0" 10 03Pi03 T 1973 BT=100 *

2Rb —38330#  500# * <1.5us 1*# 95BI06 1 p?

2Rb" —38230%# 510# 100# 100# * 3°# p?
*"2Co T : others 14Xu07=52.8(1.6) 14Ra20=55(4) 05Ma59=59(2) 03Sa40=62(3) *%
%2Co J : feeding of the 67 level in 7>Ni and shell model D : 05Ma95 B n>62 sk
*"2Cu J : directly measured in 10Vi07 Hok
#72Cu™ D : no B~ decay observed in 05Th.A ok
*2Kr T : average 03Pi03=17.1(0.2) 73Da22=17.4(0.4) *

Fe —22900#  500# 129 ms 1.6 7/2 4% 16 2010 B~ 2 B n=20#; B~ 2n=4#

BCo —37420#  400# 40.7 ms 1.3 7/2 # 16 12Ral0 D 1995 B~=100; B n=9 4; B 2n=0.01# =«

3Ni —50108.2 2.4 840 ms 30 (9/2%) 16 1987 B~=100; B~ n=0.3#

BCu —58987.4 1.9 42 s 03 3/2° 04 10Vi07 J 1983 B~=100; B~ n=0# *

BZn  —65593.4 1.9 235 s 1.0 (1/2)~ 04 1972 B~=100

Bzn™  —65397.9 1.9 195.5 0.2 13.0 ms 0.2 (5/2%) 04 1985 1T=100

Bzn"  —65355.8 2.8 237.6 2.0 EU 58 s 08 (9/27) 04 1998 1T=2, B~=? *

BGa —69699.3 1.7 486 h 0.03 1/2- 04 11Chl16 T 1949 B~=100

BGe —71297.52  0.06 STABLE 9/2* 04 1933 1S=7.75 12

BGem  —71284.24  0.06 13.2845 0.0015 2.92 us 0.03 5/2% 04 1975 1T=100

BGe"  —71230.79  0.06 66.726 0.009 499 ms 11 1/27 04 1957 1T=100

BAs —70953 4 80.30 d 0.06 3/2° 04 1948 £=100

BAs™  —70525 4 427.906 0.021 5.7 wus 0.2 9/2% 04 1956 1T=100

Se —68227 7 7.15 h 0.08 9/21 04 1948 B*=100

BSe™  —68201 7 25.71 0.04 39.8 m 1.3 3/27 04 1960 IT=72.6 3; f+=27.43

Br —63647 7 34 m 02 1/2~ 04 1970 BT=100

BKr —56552 7 273 s 1.0 3/2° 04 1972 +=100; B+p=0.253

BKem —56118 7 433.66 0.12 107 ns 10 (9/2%) 04 1993 1T=100

3Rb —46080#  200# <30ns 3/27# 04 96Pf01 1 p?

BRb"  —45650%#  220# 430# 100# 9/2%# Mirror 1

BRb —42850 40 3230# 200# p 1/27T=3/2 93Ba6l JD 1993 p=100

BSr —31950#  400# >25 ms 1/27# 04 1993 B*=100; B+p=?
*3Co D : taking into account 12Ra10<22(8)% 10H012<7.9% 05Ma95>9(4)% *%
*3Cu J : directly measured in 10Vi07 ok
*3Zn" E:if 42.1keV 7y feeds 3Zn™, EU: see discussion in ENSDF’04 Hok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
TFe  —19590#  600# 2# ms (>400ns) ot 10 100h02 T 2010 B~ 2 B n=30#; B~ 2n=2#
Co  —32820#  500# 313 ms 1.3 06 05Ma95 TD 1995 B~=100; B~ n>269; B 2n=1#
TN —48460#  200# 507.7 ms 4.6 0t 06 14Xu07 T 1987 B~=100; B~ n=5#
Cu —56006 6 1.63 s 0.05 2- 06 10Vi07 J 1987 B~=100; B~ n=40# *
Zn  —65756.7 2.5 956 s 1.2 0t 06 1972 B~=100
Ga  —68049.6 3.0 812 m 0.12 (37) 06 13Mal5 J 1956 B~=100
“Ga"  —67990 3 59.571 0.014 95 s 1.0 0)+ 06 1974 IT=7525; B~ ?
4Ge  —73422.442  0.013 STABLE ot 06 1923 1S=36.50 20
As  —70860.1 1.7 17.77 d 0.02 2- 06 1938 B=662; =342
74Se 72213201  0.015 STABLE (>15Ey) 0* 06 15Je02 T 1922 1S=0.89 4; 23+ ?
Br  —65288 6 254 m 03 (07) 06 1952 B*=100
T4Br" —65274 6 13.58 0.21 46 m 2 4(+) 06 1953 B*=100
TKr  —62331.8 2.0 11.50 m 0.1 0t 06 1960 B*=100
MK —61790 30 540 30 98GrA E 1998 IT=100 *
Rb  —51916 3 64.776 ms 0.030 0*T=1 06 1977 B+=100; B*p?
7Sy —40830%#  100# 27 ms 8 0* 15 1995 B*=100; B*p?
%*Co T : average 14Xu07=31.6(1.5) 05Ma95=30(3) .
#7*Co T : others recent 11Da08=19(7) 10Ho12=34(+6-9) D: B n=18(15)% in 10Ho12 sk
+7*Cu D : B n has been observed by 91Kr15 but not quantified ok
« 4K E: E(g)<85to 2" level at 455.61(0.10) keV .
BFe  —13640#  600# 2# ms (>620ns)  9/27# 13 2013 B~ 7, B n=80#; B~ 2n=20#
BCo  —29650#  500# 26.5 ms 1.2 7/27# 13 14Xu07 T 1995 B~=100; B~ n<16; B~ 2n=0.5#
BNi  —44030#  300# 331.6 ms 3.2 7/2t# 13 14Xu07 T 1992 B~=100; B~ n=10.0 28
BCu  —54471.3 2.3 1.224 s 0.003 5/2- 13 10Vi07 J 1985 B~=100; B~ n=3.56
BCu"  —54409.6 2.3 61.7 0.4 310 ns 8 (1/27,3/27) 13 2010 IT=100
BCu"  —54405.1 2.3 66.2 0.4 149 ns 5 (3/27,1/27) 13 16Pel4 EIT 2010 IT=100
Zn  —62558.9 2.0 102 s 02 (7/27) 13 1974 B~=100
Bznm  —62432.0 2.0 126.94 0.09 S# s (1/27) 13 2011 B~ %IT?
BGa  —68464.6 2.4 126 s 2 3/2- 13 1960 B~=100
BGe  —71856.96 0.05 82.78 m 0.04 1/2- 13 1939 B~=100
BGe"  —71717.27 0.06  139.69 0.03 477 s 05 7/2* 13 1952 IT~100; B~=0.030 6
BGe"  —71664.77 0.08  192.19 0.06 216 ns 5 5/2* 13 1982 IT=100
BAs  —73034.2 0.9 STABLE 3/2° 13 1920 1S=100.
BAs"  —72730.3 0.9 303.9243  0.0008 17.62 ms 0.23 9/2+ 13 1957 IT=100
BSe  —72169.48 0.07 119.78 d 0.05 5/2% 13 1947 £=100
BBr  —69107 4 96.7 m 1.3 3/2- 13 1948 B*=100
BKr  —64324 8 4.60 m 0.07 5/2+ 13 1960 B*=100
Rb  —57218.7 1.2 190 s 12 3/20-) 13 1975 BT=100
Sr —46620 220 88 ms 3 (3/27) 13 1991 B+=100; B*p=5.29
Y —31820#  300# 100# us 5/27# BT % BTpp?
Co  —24510%#  600# & 23 ms 6 (87) 14 14Xu07 TD 2010 B~=100; B~ n=4#; B~ 2n=06# *
6Co™ 244104  610# 100# 100# & 16 ms 4 (17) 158023 TID 2015 B~=100
6Co"  —23770#  610# 740# 100# 2.99 us 027 (3) 155023 TID 2015 IT=100 *
TNi 416304  400# 234.6 ms 2.7 ot 07 14Xu07 T 1995 B~=100; B~ n=143.6
TONi™ 392104  400# 2418.7 1.0 547.8 ns 3.3 (8%) 07 158023 T 2005 IT=100 *
%Cu  —50976 7 * 637.7 ms 5.5 (3,4) 95 09Wi03 D 1987 B~=100; B~ n=7.25 *
6Cum  —50980#  200# 0# 200# * 127 s 030 (1,3) 95 90Wil2 J 1990 B~=100
77Zn  —62303.0 1.5 57 s 03 0* 95 1974 B~=100
%Ga  —66296.6 2.0 326 s 06 2- 95 11Ma45 J 1961 B~=100
7%Ge  —73212.889  0.018 1.66 Zy 0.13 ot 95 15Ball T 1933 1S=7.73 12; 2B~=100 *
TAs  —72291.4 0.9 1.0778 d 0.0020 2- 95 1934 B~~100; £<0.02
TOAs™  —72247.0 0.9 44.425 0.001 1.84 us 0.06 (nH*+ 95 1966 IT=100
7%Se  —75251.950  0.016 STABLE 0t 95 1922 1S=9.37 29
7Br  —70289 9 162 h 02 1~ 95 1952 B*=100
7B —70186 9 102.58 0.03 131 s 002 (4)* 95 1979 IT>99.4; B+<0.6
TKr  —69014 4 148 h 0.1 of 95 1954 B*=100
Rb  —60479.1 0.9 36.5 s 06 1) 95 1969 B*=100; B+ =3.8e-7 10
TRb™  —60162.2 0.9 316.93 0.08 3.050 us 0.007 (47) 95 00Ch07 T 1986 1T=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued ...

76Sr —54250 30 7.89 s 0.07 0" 11 1990 BT=100; BT p=3.4e-58

1’6 —38480#  300# 120# ups (>200ns) 1=# 07 OIKil3 I 2001 Bt %p%Bip? *
%°Co T : symmetrized from 14Xu07=21.7(+6.5-4.9) J:15S023=(87) *x
*0Co" E : 155023=638.4(0.8) above (1) 76Com .
«70Co" T : symmetrized from 155023=2.96(+0.29-0.25) sk
#TON{” E : 12Ka36=142.7(0.5), 355.5(0.5), 929.9(0.5) and 990.6(0.5) 7y rays in *%
«TONi™ E: cascade to ground-state =2418.7(1.0); other 05Ma59=2420(4) Kk
#TONi” T : others 14Ra20=636(90) 12Ka36=409(+58-50)) 05Ma59=590(+180-110) *%
*70Cu T : average 10H012=599(18) 05Va19=653(24) 91Kr15=641(6) *k
#70Cu J : from 05Val9 and 90Wil2 .
«70Ge T : symmetrized from 15Bal1=1.65(+0.14-0.12) sk
+70Ge T: 13Agll: 0v-BB >30Yy (90%C.L.) combined GERDA+HDM+IGEX results; Hx
*°Ge T: claim for Ov- 8 01K113=15 Yy 04K103=11.2 Yy not trusted. See also *x
«0Ge T: 02Aa.A and 02Zd02 *x
%70y 1 : also 00We.A>170 ns same group *k

7Co  —21020#  600# 15 ms 6 7/27# 14 2014 B~=100; B~ n=90#; B~ 2n=5# *

7TNi —36800#  500# 1589 ms 4.2 9/2%# 12 14Xu07 T 1995 B~=100; B~ n=30 24; B~ 2n=0# *

7TCu —48620# 1504 4679 ms 2.1 5/27 12 1987 B~=100; B~ n=30.3 20

Zn —58789.2 2.0 2.08 s 0.05 (7/27) 12 1977 B~=100

71Zn™  —58016.8 2.0 772.440 0.015 1.05 s 0.10 (1/27) 12 09Pa35 J 1986 B~=667;1T=347

Ga  —65992.3 24 132 s 02 3/20) 12 1968 B~=100

7Ge  -71212.86  0.05 11.211 h 0.003 7/2% 12 1939 B~=100

77Ge™  —71053.15  0.08  159.71 0.06 537 s 0.6 1/2 12 1947 B=812;1T=192

7TAs —73916.3 1.7 38.79 h 0.05 3/27 12 1951 B~=100

TTAs"  —73440.8 1.7 475.48 0.04 1140 us 2.5 9/2% 12 1957 IT=100

77Se —74599.49  0.06 STABLE 1727 12 1922 1S=7.63 16

7ISem  —74437.57  0.06  161.9223  0.0010 17.36 s 0.05 7/2% 12 1947 1T=100

7Br —73234.8 2.8 57.04 h 0.12 3/27 12 1948 BT=100

7B —73128.9 2.8 105.86 0.08 428 m 0.10 9/2t 12 1961 IT=100

TTKr —70169.4 2.0 744 m 0.6 5/2F 12 1948 BT=100

7K™ —70102.9 2.0 66.50 0.05 118 ns 12 3/27 12 1975 IT=100

7TRb —64830.5 1.3 378 m 0.04 3/27 12 1972 BT=100

7TSr —57803 8 9.0 s 0.2 5/2% 12 13Mal5 J 1976 BT=100; BTp=0.08 3

7Y —46440#  200# 63 ms 17 5/2%# 12 00We.A D 1999 BT=2 Bp 2 p<10 *

Zx —32040#  400# 100# pus 3/27°# BT B php?
%'Co T : symmetrized from 14Xu07=13.0(+7.2-4.3) ok
*"TNi D : from 10Ho12 ok
Y D : limit for p is from 00We.A T : symmetrized from 01Kil3=57(+22-12) Hok
8Ni —33800# 6004 1222 ms 5.1 0t 09 14Xu07 T 1995 B~=100; B~ n=50#; B~ 2n=0#

8Cu —44500 500 330.7 ms 2.0 (57) 09 14Xu07 T 1991 B~=100; B n=50.6 45; B 2n=0.2# =«
87n —57483.2 1.9 1.47 s 0.15 0t 09 1977 B~=100; B~ n=0#

BZn"  —54807.9 2.1 26753 1.0 320 ns 6 (8t) 09 12Ka36 ET 1998 IT=100 *
8Ga —63706.0 1.9 5.09 s 0.05 2= 09 11Ma45 J 1972 B~=100

BGa"  —63207.1 2.0 498.9 0.5 110 ns 3 09 10Da06 ET 2010 IT=100 *
8Ge —71862 4 88.0 m 1.0 0t 09 1953 B~=100

78 As —72817 10 90.7 m 02 2= 09 1937 B~=100

8Se —77025.94  0.18 STABLE ot 09 1922 1S=23.77 28

78Br —73452 4 645 m 0.04 1" 09 1937 *2100; B~ <0.01

BB —73271 4 180.89 0.13 119.4 us 1.0 (47) 09 1958 IT=100

8Kr —74178.3 0.3 STABLE (>110Ey) 0" 09 94Sa3l T 1920 1S=0.3553; 28" ? *
78Rb —66935 3 17.66 m 0.03 0 09 1968 BT=100

8Rb"  —66888 3 46.84 0.14 910 ns 40 (17) 09 1996 1T=100

BRb"  —66824 3 111.19 0.22 574 m 0.03 4 09 1968 BT=912;1T=9 2

BRb*  —66861 12 74 12 R=2.00.5 spmix

8Sr —63174 7 156.1 s 2.7 0 09 11Pe29 T 1982 BT=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
... A-group continued . ..

By —52170#  300# * 54 ms 5 (0f) 09 01Ga24 TJ 1992 B*=100; B*p? *

Bym —52170#  580# 0# 500# * 58 s 06 (5%) 09 1998 B=100; BFp?

Bzr —40850#  400# 50# ms (>200ns) O 09 01Kil3 I 2001 BT % B p? *
*8Cu D : B n average 10Ho12=44.0(5.4)% 09Wi03=65(8)% Hk
*8Cu J: from 12K029 ; other 11Ko036 (67) *x
#7870 E : 12Ka36=145.7(0.5), 730.0(0.5), 890.5(0.5) and 909.1(0.5) y rays in *
«787n" E: cascade to ground-state =2675.3(1.0) Hok
«787n" T : average 12Ka36=320(+9-8) 00Da07=319(9) *k
*8Ga” E : this is level 559.6(0.7) <500 ns in ENSDF’09 *k
#"8Kr T : limit given here is for the K-e™ decay (theoretically faster) Hk
*78Sr T : average 11Pe29=155(3) 97Mu02=168(12) 92Gr09=159(8) *%
%18y T : average 01Ga24=50(8) 01Ki13=55(+9-6) Kk
«787r I : also 00We.A>170ns same group ok

Ni —27570#  600# 44 ms 8 5/2t# 16 2010 B~=100; B~ n=60#; B~ 2n=40#

“Cu —41740#  300# 241.0 ms 3.2 5/27# 16 1991 B~=100; B~ n=66 12; B~ 2n=0#

PZn —53432.3 22 746 ms 42 9/2% 16 1981 B~=100; B~n=1.75

Pznm 52330 150 1100 150 >200 ms /2% 16 2015 1T=2, B8~ ?

PGa —62547.7 1.9 2.848 s 0.003 3200 16 1974 B~=100; B~ n=0.089 19

“Ge —69530 40 1898 s 0.03 (1/2)~ 16 1970 B~=100

PGe"  —69340 40 185.95 0.04 390 s 1.0 7/2 4% 16 1970 B7=961;IT=4 1

PAs —73636 5 9.01 m 0.15 3/2= 16 1950 B~=100

PAs™ —72863 5 772.81 0.06 1.21 us 0.01 (9/2)* 16 98Grl4 T 1998 1T=100

Se —75917.46 0.22 327 ky 28 7/2% 16 1950 B~=100

8™ —75821.69 0.22 95.77 0.03 392 m 0.01 1/2= 16 1950 IT~100; B~=0.056 11

Br —76068.0 1.0 STABLE 3/27 16 1920 1S=50.69 7

PBr"  —75860.4 1.0 207.61 0.09 485 s 0.04 9/2% 16 1954 IT=100

PKr —74442 3 3504 h 0.10 1/2= 16 1948 B=100

PR 74312 3 129.77 0.05 50 s 3 7/2% 16 1940 IT=100

Rb —70803.0 2.1 229 m 05 5/2% 16 1957 B=100

Sr —65477 8 225 m 0.10 3200 16 1972 B+=100

7Y —57820 80 148 s 0.6 5/2t# 16 1992 B*=100

Pzr —46770#  300# 56 ms 30 5/2t# 16 1999 B=100; B*p?

Nb —31650#  500# 9/2%# p%u BT nBTP?

RN —22630#  700# 30 ms 22 0t 14 2014 B~=100; B~ n=60# B~ 2n=40#  *

80cu —36200#  400# 1133 ms 6.4 14 14Xu07 T 1995 B~ 7 B n=40#; B~ 2n=20#

807n —51648.6 2.6 5622 ms 3.0 0t 14 14Xu07 T 1981 B~=100; B n=1.05

80Ga  —59223.7 2.9 * 19 s 0l 6(-) 14 13Ve03 TJ 1974 B~=100; B~ n=0.86 7

80Gam  —59201.3 2.9 22.45 0.10 * 13 s 02 360 14 13Ve03 TJ 2011 B~ 7% B n=1#1T?

80Ge —69535.3 2.1 295 s 04 0f 05 1972 B~=100

S0As —72214 3 152 s 02 1+ 05 1954 B~=100

80Se —-77759.5 1.0 STABLE 0t 05 1922 1S=49.6141; 23~ ?

80Br —75889.0 1.0 17.68 m 0.02 1 05 1937 B=91.72;p+=8.32

80Br™  —75803.2 1.0 85.843 0.004 4.4205 h 0.0008 5° 05 1937 IT=100

80Kr —77893.3 0.7 STABLE 0f 05 1920 1S=2.286 10

80Rb —72175.5 1.9 334 s 07 1" 05 93A103 T 1961 B*=100

80Rb"  —71681.6 2.0 4939 0.5 1.63 us 0.04 (67) 05 92Dol0 E 1980 IT=100

808y —70311 3 1063 m 1.5 o+ 05 1961 B*=100

80y —61148 6 30,1 s 05 4= 05 1981 B=100

80ym —60920 6 228.5 0.1 48 s 03 1~ 05 01No07 J 1998 IT=812; =192 *

80y —60835 6 312.6 0.9 47 pus 03 (2*) 05 1997 IT=100

80zr —54360#  300# 46 s 06 0t 05 OIKil3 T 1987 BT=100 *

S0Nb —38420#  400# 4~ # phBt % BTP?

«3ONi T : symmetrized from 14Xu07=23.9(+26.0-17.2) sk

#80ym J:228.5M3 yray to 4~ level ok

#807r T : average 01Kil13=5.3(+1.1-0.9) 00Re03=4.1(+0.8-0.6) EEs
8lcu —31420#  500# 732 ms 6.8 5/27# 10 14Xu07 TD 2010 B~=100; B~ n=70#; B~ 2n=30#

81Zn —46200 5 3032 ms 2.6 (5/2%) 08 14Xu07 T 1991 B~=100; B~ n=9.124; B 2n=0# =«

81Ga —57628 3 1.217 s 0.005 5/2= 08 11Chl6 J 1976 B~=100; B n=11.97

81Ge —66291.7 2.1 8 s 2 9/2 % 08 1972 B~=100 *

81Gem  —65612.6 2.1 679.14 0.04 8 s 2 (1/2%) 08 1981 B~=100; IT<1

81As —72533.3 2.6 333 s 08 3/2= 08 1960 B~=100

81Se —76389.0 1.0 1845 m 0.12 /2= 08 1948 B~=100

81Se™  —76286.0 1.0 103.00 0.06 5728 m 0.02 7/2% 08 1971 IT~100; B~=0.051 14

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

8IBr —77977.0 1.0 STABLE 3/2= 08 1920 1S=49.317

SIBr"  —77440.8 1.0 536.20 0.09 346 us 2.8 9/2% 08 1967 IT=100

SIKr —77696.2 1.1 229 ky 11 7/2% 08 1950 £=100

81K —77505.6 1.1 190.64 0.04 13.10 s 0.03 /2= 08 1940 IT~100; £=0.0025 4

8IRb —75457 5 4572 h 0.004 3/27 08 1949 B+=100

SIRb™ 75371 5 86.31 0.07 305 m 03 9/2% 08 1956 1T=97.6 6; =246

81sr —71528 3 223 m 04 /2= 08 1952 BT=100

81§ —71449 3 79.23 0.04 390 ns 50 (5/2)- 08 1983 IT=100

81gp —71439 3 89.05 0.07 64 us 0.5 (7/2%) 08 1989 IT?

sly —65713 5 704 s 1.0 (5/2%) 08 1981 B+=100

8lzr —57460 90 55 s 04 (3/27) 08 1997 B+=100; Bp=0.122

8INb  —46360#  400# <44 ns 9/2t# 08 00We.A 1 p%BT%BTP? *

8'Mo —31750# 500# 1# ms (>400ns) 5/27# 15 13Su23 I 2013 BT 2% B p?
+31Zn D : B naverage 12Ma37=12(4) 91Kr15=7.5(3.0)%; other 10Ho12=30(13)% not used Hk
«31Ge T : derived from 7.6(0.6), for mixture of ground-state and isomer with almost same half-life *x
+3Nb 1: also 99Ja02<80 01Ki13<200 ns T : estimated half-life for §7: 100# ms Hk

82Cu —25320# 600# 50# ms (>400ns) 10 100h02 I 2010 B~ 7 B~ n=30#; B~ 2n=60#

827n —42314 3 1779 ms 2.5 0f 12 16Al110 D 1997 B~=100; B~ n=69 7; B~ 2n=0# *

82Ga —52930.7 24 599 ms 2 (2) 03 12Ch51 J 1976 B=100; B n=21.3 13; B 2n=0# =«

82Ga"  —-52789.7 2.5 141.0 0.5 93.5 ns 6.7 (47) 16A110 TJI 2009 IT=100 *

82Ge —65415.1 2.2 456 s 026 o+ 11 1972 B~=100

82As —70105 4 191 s 05 (27) 03 04Gadd J 1968 B~=100

2As™ 69973 4 132.1 0.2 136 s 04 (5°) 03 14Mil6 E 1970 B~=100 *

82Se —77593.9 0.5 92 Ey 7 of 03 15Ball T 1922 1S=8.73 22; 2~ =100

82Br —77498.7 1.0 35282 h 0.007 5° 03 1937 B~=100

2B —77452.8 1.0 45.9492  0.0010 6.13 m 0.05 2- 03 1965 1T=97.6 3; B~=2.4 3

82Ky —80591.785 0.005 STABLE o+ 03 1920 1S=11.593 31

82Rb —76188 3 1.273 m 0.002 1" 03 1949 B+=100

82Rb™ 761188 2.6 69.0 1.5 6.472 h 0.006 5 03 1957 T/100; IT<0.33

828r —76010 6 2536 d 0.03 of 03 87Ho06 T 1952 £=100 *

82y —68064 5 830 s 0.20 1+ 03 1980 BT=100

82ym —67661 5 402.63 0.14 258 ns 22 4~ 03 94Mu02 T 1994 1T=100 *

82yn —67557 5 507.50 0.13 147 ns 7 6" 03 1994 IT=100

827r —63631 11 32 s 5 0f 03 1982 BT=100

82Nb —52090# 300# 50 ms 5 (0*) 08 1992 B+=100; Bp?

ENb"  —50910# 300# 1180 1 92 ns 17 (5* 08 08Ga04 ETJ 2008 1T=100

82Mo —40370# 400# 30# ms (>400ns) ot 15 13Su23 I 2013 BT % B p?
«327n T : 14Xu07=177.9(2.5); others 16A110=155(26) 12Ma37=228(10) s
+82Ga D : average 93Ru01=31.1(4.4)% 86Wal7=19.8(1.7)% 80Lu04=21.4(2.2)% *%
«32Ga™ T : average 16A110=89(9) 12Ka36=98(+10-9); other 09F005<500 ns Kk
#82 A E: 15Et01=131.6(1.5) 14Mi16=132.1(0.2) sk
#8281 T : average 87H006=25.36(0.03) 87Ju02=25.342(0.053) H%
#82ym T : average 94Mu02=220(50) 93Wo04=268(25) sk

837n —36290# 3004# 119 ms 16 3/27# 15 16AI1I0 T 1997 B~=100; B~ n=10#; B~ 2n=3# *

8Ga  —49257.1 2.6 308.1 ms 1.0 5/27# 15 1976 B~=100; B~ n=62.8 25; B~ 2n=0#

83Ga"  —49059.8 2.6 197.3 0.5 120 ns 5 16A110 ETD 2016 1T=100

$Ge —60976.4 2.4 1.85 s 0.06 (5/2%) 15 1972 B~=100; B~ n=0.1#

83As —69669.3 2.8 134 s 04 5/27# 15 1968 B~=100

$3Se —75341 3 2225 m 0.04 9/2% 15 15Kr02 T 1937 B~=100

838em  —75112 3 22892  0.07 70.1 s 04 1/2= 15 1969 B~=100

83Br —79014 4 2.374 h 0.004 3/20 15 1937 B~=100

BB 75945 4 3069.2 0.4 729 ns 77 (19/27) 15 11Ru.A T 1989 IT=100 *

BKr  —79990.633  0.009 STABLE 9/2t 15 1920 1S=11.500 19

BKem —-79981.228 0.009 9.4053  0.0008 156.8 ns 0.5 7/27 15 1963 1T=100

8K -79949.076  0.009  41.5575 0.0007 1.830 h 0.013 1/2= 15 10Lil3 T 1971 IT=100 *

83Rb —79070.6 2.3 862 d 0.1 5/2= 15 1950 £=100

BRb”  —79028.5 2.3 42.0780 0.0020 7.8 ms 0.7 9/2% 15 68Et01 T 1968 1T=100

83Sr —76798 7 3241 h 0.03 7/2% 15 1952 BT=100

835 —76539 7 259.15 0.09 495 s 0.12 1/2 15 1972 IT=100

8y —72206 19 7.08 m 0.08 (9/2%) 15 92Bul0 J 1962 B+=100

83ym —72144 19 62.04 0.10 285 m 0.02 (3/27) 15 1972 BT=605;1T=40 5

837r —65912 6 42 s 2 1/27# 15 1974 BT=100; B p=?

87" —65859 6 52.72 0.05 530 ns 120 (5/27) 15 1988 1T=100

8z —65835 6 77.04 0.07 1.8 us 0.1 (7/2%) 15 1988 IT=100

83Nb —57560 150 39 s 02 (9/2%) 15 GAulsb J 1988 BT=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
... A-group continued . ..
BMo  —46340#  400# 23 ms 19 3/27°# 15 01Kil3 TD 1999 BT=100; Bp? *
83Tc —31320#  500# 1/27# p% BT BP?
#837n T : average 16A110=122(28) 12Ma37=117(20) *k
«$3Br” T : average 1 1Ru.A=862(148) 971s13=700(100) 89Wi01=600(200) *k
#S3IKr" T : average 10Li13=1.82(0.02) 09Ka30=1.85(0.03) 71Ru17=1.83(0.02) Hk
+33Nb J: ENSDF=(5/2%,7/2*,9/2+); TNN trends in N=41 isotopes suggests (9/2%) *x
+33Mo T : symmetrized from 01Ki13=6(+30-3) Hk
84Zn  —31930#  400# 50# ms (>400ns) 0* 10 100h02 T 2010 B~ 2% B n=40#; B 2n=4#
84Ga  —44090#  200# 85 ms 10 0 # 09 16Ma50 D 1991 B~=100; B~ n=40 7; B~ 2n=2# *
84Ge  —58148 3 951 ms 9 0" 09 13Ma22 T 1972 B~=100; B~ n=10.7 6 *
84As —65854 3 * 4.02 s 0.03 37) 09 93Ru0l TD 1968 B~=100; B~ n=0.28 4 *
S4AS™ —65850# 100# O# 100# * 650 ms 150 09 1974 B~=100 *
84Se —75947.7 2.0 326 m 0.10 0" 09 1960 B~=100
84Br —77783 26 31.76 m 0.08 2 09 1943 B~=100
S4B 77470 100 310 100 BD 6.0 m 0.2 (6)~ 09 1957 B~=100
S4Bt —77375 26 408.2 0.4 < 140 ns 1+ 09 1970 1T=100
S4Kr —82439.335  0.004 STABLE 0* 09 1920 1S=56.987 15
84Kr"  —79203.27 0.18 3236.07 0.18 1.83 us 0.04 8+ 09 1982 IT=100
84Rb  —79759.0 22 32.82 d 0.07 2 09 1947 B7=96.120; B~=3.9 20
84Rb"  —79295.4 22 463.59 0.08 20.26 m 0.04 6~ 09 1940 IT~100; B+<0.0012
84Sr —80649.6 1.2 STABLE 0+ 09 1936 1S=0.56 1; 28" ?
8y —73894 4 395 m 0.8 (6%) 09 1962 B*=100
Séym 73827 4 67.0 0.2 46 s 02 1+ 09 1976 BT=100
84y —73684 4 210.42 0.16 292 ns 10 47) 09 2005 1T=100
84zr —71422 5 258 m 0.5 0" 09 1977 B*=100
8Nb  —61219 13 9.8 s 09 (%) 09 09St04 J 1977 BT=100
SINb™  —61171 13 48 1 176 ns 46 (3%) 09Ga40 ETJ 2009 IT=100
84Nb"  —60881 13 337.7 0.4 92 ns 5 (57) 09 09Ga40 T 2000 IT=100
84Mo  —54170#  300# 23 s 03 0t 09 1991 BT=100; BTp?
S4Tc  —37700#  400# 1H# p2 Bt %BP?
#34Ga D : B~ n others 10Wi03=74(14)% 91Kr15=70(15)% *%
#34Ga I:a B~ decaying isomer was identified in 09Le26 and adopted in ENSDF’2009, Hk
#84Ga I: questioned in 10Wi03 Hok
34 Ge T : average 13Ma22=942(17) 93Ru01=947(11) 91Kr15=984(23) *k
M Ge D : average 93Ru01=10.8(0.6)% 91Kr15=9.5(2.0)% *
34 As J: 16Ko024 proposed (27) *k
#S4 A" I : identification discussed in ENSDF2009 Kok
857Zn  —25230#  500# 50# ms (>400ns) 5/2%# 14 100h02 1 2010 B~ 7 B n=30#; B~ 2n=T#
85Ga —39850#  300# 92.2 ms 3.5 (5/27) 14 13Mil19 T 1997 B~=100; B~ n>35; B~ 2n=6# *
85Ge  —53123 4 494 ms 8 (3/27,5/27) 14 13Ma22 T 1991 B~=100; B~ n=16.523; B 2n=0# x
85As —63189 3 2.021 s 0.012 (5/27) 14 12Ku06 J 1967 B~=100; B~ n=62.9 20
85Se —72413.6 2.6 329 s 03 (5/2)* 14 1960 B~=100
85Br —78575 3 2.90 m 0.06 3/2° 14 1943 B~=100
8SKr —81480.3 2.0 10.739 y 0.014 9/2* 14 1940 B~=100
8K —81175.4 2.0 304.871 0.020 4.480 h 0.008 1/27 14 1937 B~=78.85;IT=21.25
SKr"  —79488.5 2.0 1991.8 0.2 1.82 us 0.05 (17/27%) 14 11IRu.A T 1989 1T=100
85Rb  —82167.331  0.005 STABLE 5/2° 14 1921 1S=72.172
85Rb”  —81653.325  0.005 514.0065  0.0022 1.015 ps 0.001 9/2*% 14 1964 IT=100
85Sr —81103.3 2.8 64.849 d 0.007 9/2% 14 1940 =100
858" —80864.5 2.8 238.79 0.05 67.63 m 0.04 1/2~ 14 1940 1T=86.6 4; f+=13.44
8y —77842 19 2.68 h 0.05 (1/2)~ 14 1952 B*=100
8Sym 77822 19 19.68 0.17 486 h 0.0 9/2)* 14 1952 +22100; IT<0.002
85y —77576 19 266.18 0.10 178 ns 7 (5/2)~ 14 1977 IT=100
857r —73175 6 7.86 m 0.04 (7/2%) 14 1963 B*=100
85zrm  —72883 6 2922 0.3 109 s 03 1/27# 14 1976 IT<100; >0
5Nb  —66280 4 20.5 s 0.7 9/2# 14 1988 BT=100 *
SSNb™  —66130# 80# 150# 80# 33 s 09 (1/27) 14 05Ka39 J 1988 IT=% 8" 2 *
Mo 57510 16 32 s 02 (1/2%) 14 05Xu04 J 1992 B=100; B+p=0.142
85Tc  —45850#  400# <110ns 1/27# 14 00We.A 1 p? *
85Ru —30950#  500# 1# ms (>400ns) 3/2°# 15 13Su23 1 2013 BT % B php?

e T : average 13Mi19=92(4) 12Ma37=93(7)
+35Ge T:(3/2%,5/2%) from 13Ko31

«35Nb T : average 05Ka39=17(2) 88Ku14=20.9(0.7)

*«SINb™ E : 05Ka39 > 69 keV
«8Tc 1: also 99Ja02<100ns

T : estimated half-life for 7 decay: 100# ms
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life JT Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
86Ga  —34080#  400# 47 ms 18 15 13Mil9 TD 1997 B~=100; B~ n=60 10; B~ 2n=20 10  x
86Ge  —49400 440 226 ms 21 o+ 15 1994 B~=100; B n=4515
86As  —58962 3 945 ms 8 (17,27) 15 15Ma61 J 1973 B~=100; B~ n=35.5 6; B~ 2n=0.02#
86Se —70503.2 2.5 143 s 03 ot 15 1973 B~=100; B~ n=0#
865em  —68131.2 27 23720 1.0 620 ms 240 15Ma61 ET 2015 IT~100 *
86Br —75632 3 551 s 04 (17) 15 1962 B~=100
8Kr  —83265.666  0.004 STABLE ot 15 1920 IS=17.27941; 23~ ?
SRb  —82746.99 0.20 18.642 d 0.018 2 15 1941 B~=100; £=0.0052 5
86Rb”  —82190.94 0.27  556.05 0.18 1.017 m 0.003 6~ 15 1951 1T~100; B~ <0.3
865y —84523.089  0.005 STABLE ot 15 1931 1S=9.86 1
865 —81567.00 0.12 2956.09 0.12 455 ns 7 8+ 15 1971 IT=100
8oy —79283 14 1474 h 0.02 4~ 15 1951 B=100
86ym 79065 14 218.21 0.09 474 m 04 (8%) 15 1962 1T=99.31 4; +=0.69 4
soyn 78981 14 302.18 0.09 1253 ns 5.5 6" 15 10Ru07 J 2000 IT=100 *
867y —77969 4 16.5 h 0.1 ot 15 1951 B*=100
8Nb  —69134 5 * 88 s 1 (6%) 15 1974 B*=100
SONb™  —68880# 1604 2504 160# * 563 s 83 high 15 94Sh07 TID 1994 B*=100 *
Mo  —64110 4 19.1 s 03 o+ 15 1991 B*=100
86T —51570#  300# 55 ms 7 (01) 15 1992 BT=100; BTp?
86T —500504#  300# 1524 10 1.10 us 0.12 (6T) 15 08Ga04 T 2000 IT=100 *
86Ru  —39770#  400# 50# ms (>400ns) ot 15 13Su23 1 2013 BT % B p?
«30Ga T : symmetrized from 13Mi19=43(+21-15) ok
x50 E : error estimated by evaluator Hok
#80y” T : average 10Ru07=127(14) 001002=125(6) s
#SONb” 1 : existence considered as uncertain in ENSDF’15; needs confirmation Hok
+80cm T : average 08Ga04=1.10(0.14) 00Ch07=1.11(0.21) E : unc. estimated by GAu .
87Ga 292504  500# 10# ms (>400ns) 5/2°# 15 100h02 I 2010 B~ 7 B n=90#; B~ 2n=T#
87Ge  —44080#  300# 150# ms (>300ns) 5/2 # 15 97Be70 1 1997 B~ 7 B n=3#; B 2n=1#
8As  —55617.9 3.0 492 ms 25 (5/27,3/27) 15 15Kol9 TJ 1970 B~=100; B n=15.422; B~ 2n=0# =«
87Se —66426.1 22 5.50 s 0.14 (3/2%) 15 15Kol9 J 1968 B~=100; B~ n=0.36 8
87Br —73892 3 55.65 s 0.12 (5/27) 15 1943 B~=100; B~ n=2.60 4
SKr  —80709.52 0.25 76.3 m 0.5 5/2* 15 1940 B~=100
8Rb  —84597.791  0.006 49.7 Gy 0.3 3/2° 15 1921 1S=27.83 2; =100
87Sr —84880.066  0.005 STABLE 9/2* 15 1931 1S=7.00 1
879rm 84491537  0.006 388.5287  0.0023 2.815 h 0.012 1/2~ 15 1940 IT~100; €=0.30 8
87y —83018.4 1.1 79.8 h 03 1/2- 15 1940 B*=100
8Tym  _82637.6 1.1 380.82 0.07 13.37 h 0.03 9/2* 15 1940 1T=98.43 11; B*=1.57 11
877r —79347 4 1.68 h 0.01 9/2* 15 1948 BT=100
8Tzem 79011 4 335.84 0.19 140 s 0.2 1/2 15 1972 IT=100
8Nb  —73874 7 37 m 0.1 (1/2)~ 15 1971 B=100
8TNb™ 73870 7 39 0.1 2.6 m 0.1 (9/2)* 15 1972 B=100
Mo  —66884.8 2.9 141 s 03 7/2# 15 1977 B*=100; Bp=155
8Tc  —57690 4 * 22 s 02 9/2t# 15 1991 B*=100; B*p?
8TTem 57683 4 7 1 * 24 s 1/27°# 09Ga40 E BT %IT? *
87Tc" 57619 4 71 1 647 ns 24 7/2T# 15 2009 IT=100
8TRu  —455204  400# 50# ms (>1.5pus) 1/27# 15 95Ry03 I 1995 BT % B p?
57 As T : average 15K019=560(80) 13Ma22=484(35) 93Ru01=485(40) *
8T As T : others 12Qu01=1450(550)(+3900-1100) 78Cr03=730(60) *%
#87Tem E : observed 64 keV 7 ray in parallel to 71 keV one depopulating 8 Tc" ok
88Ge  —40140#  400# 100# ms (>300ns) o+ 14 1997 B~ 7 B n=6#; B~ 2n=0.1#
$As 507204  200# 270 ms 150 14 12Qu0l T 1994 B~=100; B~ n=30# *
88Se —63884 3 1.53 s 0.06 ot 14 1970 B~=100; B~ n=0.99 10
88Br —70716 3 16.34 s 0.08 (17) 14 15Cz01 J 1948 B~=100; B n=6.58 18
SBr" 70446 3 270.1 0.5 5.51 us 0.04 (47) 14 11IRu.A T 1970 IT=100 *
8Kr  —79691.3 2.6 2.825 h 0.019 ot 14 1939 B~=100
SRb  —82608.99 0.16 17.773 m 0.018 2 14 1939 B~=100
8Rb™  —81235.2 0.3 1373.8 0.3 123 ns 13 (77) 14 2000 IT=100
88Sr —87921.618  0.006 STABLE o+ 14 1923 1S=82.58 1
8y —84299.0 1.5 106.626 d 0.021 4~ 14 1948 BT=100
88ym  —83906.1 1.5 392.86 0.09 301 us 3 It 14 1955 IT=100
8yr  83624.5 1.5 674.55 0.04 13.98 ms 0.17 8+ 14 1962 IT=100
887r —83629 5 834 d 03 ot 14 1951 £=100
88z 80741 5 2887.79 0.06 1.320 us 0.025 8+ 14 1978 IT=100
BNb  —76170 60 * 1450 m 0.11 (8%) 14 1964 BT=100
SNb™  —76040 100 130 120 BD 7.7 m 0.1 47) 14 1971 BT=100
Mo —72687 4 80 m 0.2 o+ 14 1971 B*=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

88 Tc —61680 150 * 64 s 08 (5*,6%,7%) 14 1991 B+=100; Bp?

ST —61680#  340# O# 300# * 58 s 02 (2%) 14 09Ga40 J 1993 BT=100; B*p? *

ST 615804  160# 100# S50# 146 ns 12 4% 14 09Ga40 TJ 2009 IT=100

88Ru —54340#  300# 1.3 s 03 0" 14 1994 B+=100; Bp? *

88Rh —36860# 4004 1# ms B2

38 Ag T : symmetrized from 12Qu01=200(5)(+200-90) sk
«88Bpn J:15Cz01=(47) o
#88Tcm J: 09Ga40 suggest this state to be 2, plus existence of an isomer 95 keV Hk
88T J: above this 2", that decays by E2, with half-life=146(12) ns Hok
*«38Ru T : symmetrized from 01Ki13=1.2(+0.3-0.2) *x

89Ge  —33730#  400# 50# ms (>300ns)  3/2t# 13 1997 B~ 2% B~ n=20#; B~ 2n=2#

$As —46800#  300# 200# ms (>150ns) 5/2°# 13 94Be24 1 1994 B~ 7 B n=100#; B~ 2n=0.3#

89Se —58992 4 430 ms 50 5/2 # 13 1971 B~=100; B n=7.8 25

89Br —68274 3 4357 s 0.022 (3/27,5/27) 13 1959 B~=100; B n=13.8 4

89Kr —76535.8 2.1 3.15 m 0.04 3/2(9) 13 95Ke04 J 1940 B~=100 *

89Rb —81712 5 1532 m 0.10 3/2° 13 1940 B~=100

89Sr —86209.02  0.09 50.563 d 0.025 5/2* 13 1937 B~=100

2y —87708.4 1.6 STABLE 1/2~ 13 1923 1S=100.

ym  —86799.4 1.6 908.97 0.03 15.663 s 0.005 9/2+ 13 941tA T 1951 IT=100

897r —84876 3 78.41 h 0.12 9/2* 13 1948 B=100

897 84288 3 587.82 0.10 4.161 m 0.010 1/2~ 13 1953 1T=93.77 12; B +=6.23 12

89Nb —80625 24 * 2.03 h 007 (9/2%) 13 1954 Br=100

SNb" 806304 40# 0# 30# * 1.10 h 0.03 (1/2) 13 1954 B+=100

Mo  —75015 4 2.11 m 0.10 (9/27) 13 1980 BT=100

Mo™ 74628 4 387.5 0.2 190 ms 15 (1/27) 13 1980 1T=100

$Tc —67395 4 128 s 09 (9/2%) 13 1991 B+=100

8Tcm 67332 4 62.6 0.5 129 s 0.8 (1/27) 13 1991 BT~100; IT<0.01

$Ru —58260#  300# 15 s 02 (9/2%) 13 12Lo08 D 1992 B+=100; Bp=3.118 *

8Rh  —45860#  360# 104 ms (>1.5us) 7/2%# 13 1995 B % BT php? *
#SKr J : positive parity, since no 8~ transition to 3Rb ground-state Hk
«39Ru D : B p symmetrized from 3.0(+1.9-1.7)% T : other recent 12L008=2.2(1.2) *%
#3Rh T : post-deadline 16Ce02< 120 ns ¥
DGe  —29220#  500# 50# ms (>400ns) 0t 10 100h02 I 2010 B~ 7% B n=50#; B 2n=2#

DAs —41330# 4004 80# ms (>300ns) 09 97Be70 1 1997 B~ 7 B n=30#; B~ 2n=3#

DAs™  —412104  400# 1245 0.5 220 ns 100 12Ka36 ET 2012 IT=100 *
%Se —55800 330 210 ms 80 0t 12 12Qu0ol T  19%4 B~=100; B~ n=1# *
OBr —64000 3 1910 s 0.010 98 93Ru0l T 1959 B~=100; B~ n=25.29 *
OKr —74959.2 1.9 3232 s 0.09 0" 98 1951 B~=100

“Rb —79364 6 158 s 5 0~ 98 1951 B~=100

ORb"  —79257 6 106.90 0.03 258 s 4 3 98 1967 B~=97.4 4,1T=2.6 4

YRb* 79293 14 71 12 R=21 fsmix

08y —85948.1 2.1 2879 'y 0.06 0* 98 1948 B~=100

Ny —86494.1 1.6 64.00 h 021 2- 98 1937 B~=100

Nym —85812.4 1.6 681.67 0.10 3.19 h 0.06 7t 98 1961 1T~100; B~=0.0018 2

Nzr —88772.54  0.12 STABLE 0* 98 1924 1S=51.45 40

N7zrm  —86453.54  0.12 2319.000 0.010 809.2 ms 2.0 5” 98 1972 IT=100

Nz —85183.12  0.12 3589.419 0.016 131 ns 4 8+ 98 1977 1T=100

%ONb —82662 3 1460 h 0.05 8+t 98 1951 B+=100

ONb" 82540 3 122.370 0.022 63 us 2 6" 98 1967 1T=100

ONb" 82537 3 124.67 0.25 18.81 s 0.06 4~ 98 1969 1T=100

ONb” 82491 3 171.10 0.10 <1 us 7" 98 1981 IT=100

ONb? 82280 3 382.01 0.25 6.19 ms 0.08 1+ 98 1967 1T=100

ONb"  —80782 3 1880.21 0.20 472 ns 13 (117) 98 05Ch65 TJ 1978 IT=100 *
Mo  —80173 3 556 h 0.09 0t 98 1953 BT=100

OMo™  —77298 3 2874.73 0.15 1.12 us 0.05 8t # 98 1971 1T=100

NOTe —70724.7 1.0 492 s 04 (8%) 98 93Ru03 J 1974 B=100

NDTem  —70580.7 1.3 144.0 1.7 MD 87 s 02 1+ 98 1974 B=100

“ORu —64884 4 11 s 3 0" 98 1991 B+=100

“Rh —51700#  300# * 15 ms 7 0 # 98 01Kil3 TD 1994 B+=100; Bp? *
ORh" 517004  580# 0o# 500# * 1.1 s 03 9 # 01Kil3 TD 2001 B+=100; Bp? *
0pd —39710#  400# 10# ms (>400ns) ot 16Ce02 1 2016 B*?
#90 Ag™ T : symmetrized from 200(+120-90) *x
«0Se T : symmetrized from 12Qu01=195(7)(+95-65) sk
«9OBr T : supersedes 80A115=1.92(0.02) same grp; other 12Qu01=1850(110)(+190-170) *x
*ONb" T : average 05Ch65=470(10) 81Fi02=440(20) 78Ha52=477(8) Hok
+«90Rh T : symmetrized from 12(+9-4) ok
*«90RK" T : symmetrized from 1.0(+0.3-0.2) *x
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

M As —36900#  400# 50# ms (>300ns) 5/2°# 13 97Be70 I 1997 B~ 7, B n=90#; B 2n=3#

olSe —50580 430 270 ms 50 1/2%% 13 1975 B~=100; B~n=21 10; B~2n=0.03#

91 Br —61107 4 543 ms 4 5/27# 13 1974 B~=100; B~ n=19.5 26

9Kr —70974.0 22 857 s 0.04 5/200) 13 1951 B~=100; B~ n=0#

9'Rb —77745 8 582 s 03 3200 13 1951 B~=100; B~ n=0#

oSy —83652 5 9.65 h 0.06 5/2% 13 1943 B~=100

oy —86351.3 1.8 5851 d 0.06 1727 13 1943 B~=100

olym 857957 1.8 55558  0.05 4971 m 0.04 9/2+ 13 1953 IT>98.5; <15

NZr —87895.57  0.10 STABLE 5/2% 13 1934 1S=11.225

zym  —84728.3 04 31673 0.4 435 pus 0.14 (21/2%) 13 1985 IT=100

°INb —86638.0 2.9 680 y 130 9/2% 13 91Hi.A D 1951 £~100; e*=0.0138 25

9INb™  —86533.4 2.9 104.60 0.05 60.86 d 022 1/2= 13 91HiA D 1950 1T=96.6 5; €=3.4 5; ; ¢7=0.0028 2

INb"  —84603.6 29  2034.42 0.20 376 us 0.12 (17/27) 13 1974 IT=100

Mo  —82209 6 1549 m 0.01 9/2% 13 1948 BT=100

SMo™  —81556 6 653.01 0.09 646 s 0.6 1727 13 1953 IT=50.0 16; f7=50.0 16

NTe —75986.6 2.4 314 m 0.02 (9/2)* 13 1974 BT=100

olTem 758473 2.4 139.3 0.3 33 m 0.1 (1/2)~ 13 1975 Bt>99;1T<1

*'Ru —68239.8 22 * 80 s 04 (9/2%) 13 1983 B*=100; B*p?

IRu"  —68580 500 —340 500 BD x 76 s 08 (1/27) 13 1983 Tx100; BHp=2 1T ?

9'Rh —58570#  300# 1.60 s 0.15 7/2 4% 13 1994 B+=100; BT p=1.35 *

OIRh"  —58400#  300# 172.9 0.4 146 s 0.11 1/27# 13 2004 BT=100;IT ?

9'pd —45930#  400# 10# ms (>15us) 7/27# 13 95Ry03 I 1995 BT 2B p?
+*1Rh T : average 04De40=1.7(0.2) 01Ki13=1.47(0.22); 00We.A(same group)=1.74(0.14) sk

2As —30980#  500# 30# ms (>300ns) 12 97Be70 1 1997 B~ 7 B n=60#; B~ 2n=40#

28e —467204#  400# 100# ms (>300ns) o+ 12 97Be70 1 1997 B~ 7 B n=2#; B~ 2n=0#

R2Sem  —44780#  400# 1940 50 12 pus 4 12Ka36 ET 2012 IT=100 *

2Br —56233 7 0.314s 0. 016 27) 12 1974 B~=100; B~ n=33.125; B~ 2n=0.01# x

2B 55571 7 662 1 88 ns 8 12Ka36 ET 2012 1T=100 *

22Br"  —55095 7 1138 1 85 ns 10 12Ka36 ET 2012 IT=100 *

2Kr —68769.3 2.7 1.840 s 0.008 o+ 12 1951 B~=100; B~ n=0.0332 25

“2Rb —74772 6 448 s 0.03 0~ 12 1960 B~=100; B~ n=0.0107 5

28r —82867 3 2.611 h 0.017 0" 12 1956 B~=100

2y —84816 9 354 h 001 2- 12 1940 B~=100

Zym  —84010 50 807 50 3.7 us 05 7t# 12 1IRuw.A ET 2009 IT=100 *

27r —88459.03  0.10 STABLE o+ 12 1924 1S=17.158

“2Nb —86453.3 1.8 347 My 24 7t 12 1938 B*T=100

2Nb"  —86317.8 1.8 135.5 0.4 10.15 d 0.02 )+ 12 1959 Bt=100

2Nb" —86227.5 1.8 225.8 0.4 59 us 02 2 12 1958 IT=100

2Nb”  —84250.0 1.8 22033 0.4 167 ns 4 (117) 12 1989 IT=100

“2Mo  —86808.58  0.16 STABLE (>190Ey) o+ 12 97Ba35 T 1930 1S=14.5330; 28" ? *

2Mo™  —84048.06 021 2760.52 0.14 190 ns 3 8+ 12 1964 1T=100

2Tc 78926 3 425 m 0.5 &) 12 1964 BT=100

2Tcm 78656 3 270.09 0.08 1.03 us 0.07 4% 12 1976 IT=100

2T 78397 3 529.42  0.13 <0.1 pus (37 12 1976 1T=100

2TcP 78215 3 711.33 0.15 <0.1 pus 1t 12 1976 1T=100

ZRu -743012 27 3.65 m 0.05 0t 12 1971 +=100

“2Rh  —62999 4 466 s 025 (67) 12 04Ded0 J 1994 B=100; B*p=1.9 1 *

2Rh" 629504  100# 50#  100# 053 s 037 (2%) 12 04De40 TID 2004 B=100; Btp=? *

2pd 545804  300# 1.1 s 03 0% 12 0IKil3 TD 1994 B+=100; B*p? *

2Ag —37130#  500# 1# ms (>400ns) 16Ce02 I 2016 Bt
#28e" E : 12Ka36=503.4(0.5), 538.8(0.5) and 897.8(0.5) y rays in cascade to sk
¥2Gem E ground-state =1940(1); error increased for possible missing y *k
«928e" T : symmetrized from 10.3(+5.5-2.8) ok
#2Br I : also an isomer with T<500 ns decaying by y-rays 1039, 780, 301... keV Hok
«I2Br" T : symmetrized from 89(+7-8) *x
#2Br" T : symmetrized from 84(+10-9); other 09F005<500 ns assuming single isomer Hx
2y T : average 11Ru.A=3.3(0.6) 09F005=4.2(+0.8-0.6) *k
#2ym E : observed 315 and 419 7y rays; low energy transition may directly Hk
#2ym E depopulate the isomer Hok
+2Mo T:T>190Ey (20) *%
+”2Rh D : from 12Lo08 ok
«2Rh" 1 : this state is not observed in 12Lo08 *k
«2Pd T : symmetrized from 1.0(+0.3-0.2) ok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

%Se —40720#  400# 50# ms (>300ns) 1/2%# 11 97Be70 I 1997 B~ 7 B n=30#; B~ 2n=2#

BSe™  —40040#  400# 678.2 0.7 420 ns 100 12Ka36 ET 2012 IT=100 *

%Br —52890 430 152 ms 8 5/27# 11 13Mil3 TD 1981 B~=100; B~ n=5510; B~ 2n=0.01# *

BKr —64136.0 2.5 1.286 s 0.010 /27 11 1951 B~=100; B n=1.95 11 *

%Rb —72620 8 5.84 s 0.02 5/27 11 1960 B~=100; B~ n=1.397

BRb" 68197 8 4423.1 1.5 111 ns 11 (27/27) 11 2010 IT=100

PRbY 72367 8 253.39 0.03 <05 ns 3/2= 11 86Si20 T 1970 IT=100 *

3Sr —80086 8 7.43 m 0.03 5/20 11 1959 B~=100

By —84227 10 10.18 h 0.08 /27 11 1948 B~=100

Bym —83468 10 758.719 0.021 820 ms 40 9/2% 11 07Ch07 J 1974 1T=100

Bzr —87122.0 0.5 1.61 My 0.05 5/2F 11 1950 B~=100

SNb  —87212.8 1.5 STABLE 9/2% 11 1932 1S=100.

BNb™  —87182.0 1.5 30.77 0.02 16.12 'y 0.12 1727 11 1965 IT=100

BNb" 79753 17 7460 17 1.5 us 05 11 2007 IT? *

SMo  —86807.07  0.18 4.0 ky 038 5/27 11 1946 =100

SBMo"  —84382.12  0.18 2424.95 0.04 6.85 h 0.07 21/2% 11 1950 IT~100; f+=0.12 1

PBMo"  —77112 17 9695 17 1.8 ps 1.0 (39/27) 11 2005 IT? *

BTe —83606.1 1.0 2775 h 0.05 9/2% 11 1948 BT=100

BTem 832143 1.0 391.84 0.08 435 m 1.0 /27 11 1939 IT=7746; 3+=22.6 6

9BTen 814209 1.0 2185.16 0.15 102 us 03 (17/2)~ 11 1973 IT=100

%Ru —77216.7 2.1 59.7 s 0.6 9/2)" 11 1972 B*=100

PBRu”  —76482.3 2.1 734.40 0.10 108 s 03 (1/2)- 11 1983 BT=78.0 23; IT=22.0 23; f+p=0.027 5

BRu"  —75134.2 2.3 20825 0.9 2.49 us 0.15 (21/2)t 11 1983 IT=100

%Rh —69011.8 2.6 139 s 16 9/2t# 11 1994 B*=100

%pd —59000#  300# 1.15 s 0.05 (9/2%) 11 12Lo08 TD 1994 BT=100; BTp=7.55

BAg —46270#  400# 20# ms (>15us) 9/2*# 11 95Ry03 I 1994 BT %p%Bp? *
«3Sem E : 12Ka36=208.3(0.5) and 469.9(0.5) y rays in cascade to ground-state Hk
+93Se™ T : symmetrized from 390(+120-80) Kk
*Br D : symmetrized from 13Mil3 B~ n=53(+11-8)% ok
«BKr T : also 13Mi13=1.298(0.054) outweighed D : also 13Mil13=1.9(+0.6-0.2) *k
*3Rb* T : 70Gr38=57(15) s not confirmed in 14Mi12; most likely > Y ok
*SRb* J:253.4keV M1 (and E2) yray to 5/27; B~ feeding from 1/2+ %Kr *ok
*3Nb” E : ENSDF2011 : xkeV above 7435.3(2.1) 37/2™ level; NUBASE assumes x<50 Kk
«BMo”" E : ENSDF2011 : xkeV above 9670.0(2.3) (35/2,37/2) level; NUBASE assumes x<50 sk
3 Mo” T : symmetrized from 1.1(+1.5-0.4) *x
B Ag 1: the few events reported in 94He28 are not trusted by NUBASE ok
B Ag 1:10St.A>0.2 us Hok
B Ag T : estimated half-life is for B decay; p-decay would be much shorter Hk
B Ag T : post-deadline 16Ce02=228#(16#) ns Hok

%Se —36800#  500# 20# ms (>300ns) ot 06 97Be70 1 1997 B~ 7 B n=20#; B~ 2n=0.2#

%4Br —47400#  300# 70 ms 20 2°# 06 1981 B~=100; B~ n=68 16; B~ 2n=3#

%4Br" —47110#  300# 294.6 0.5 530 ns 15 12Ka36 ET 2012 IT=100

%Kr —61348 12 212 ms 5 ot 11 1972 B~=100; B n=1.117

%Rb —68562.8 2.0 2702 s 0.005 3011 1961 B~=100; B n=10.54

MRb"  —66487.9 24 20749 1.4 107 ns 16 (107) 11 2008 IT=100

%4Sr —78845.7 1.7 753 s 02 o+ 11 1959 B~=100

My —82351 6 187 m 0.1 2- 06 1948 B~=100

Sym 81149 6 1202.3 1.0 1.295 us 0.005 (5t) 06 1IRuA T 1999 IT=100

Hzr —87269.32  0.16 STABLE (>110Py) ot 06 99Ar25 T 1924 1S=17.38 28; 2~ ?

“Nb  —86369.1 1.5 204 ky 04 6t 06 12Hell T 1938 B~=100

%Nb™  —86328.2 1.5 40.892 0.012 6.263 m 0.004 3+ 06 1962 1T=99.50 6; ~=0.50 6

“Mo  —88414.06 0.14 STABLE o+ 06 1930 1S=9.159

%Te —84158 4 293 m 1 7t 06 1948 BT=100

MTem 84082 5 76 3 520 m 1.0 2)* 06 1948 F~100; IT<0.1

%Ru —82584 3 51.8 m 0.6 of 06 1952 B*=100

“Ru”  —79940 3 2644.1 0.4 71 us 4 8+ 06 1971 IT=100

%4Rh —72908 3 70.6 s 0.6 (4*) 06 06BaS5 J 1979 B*=100; B*p=1.85

%Rh"™  —72853 3 54.60 0.20 480 ns 30 (2t) 06 2004 1T=100

%Rh" 726104  200# 3004 2004 258 s 02 (8%) 06 1973 B*=100

94pd —66102 4 90 s 05 of 06 1982 B=100

%pdm  —61219 4 4883.1 0.4 511.0 ns 7.3 (14%) 06 11Br01 T 1995 IT=100 *

%pd" 58893 4 7209.1 1.8 197 ns 22 (197) 11Br0O1 TJ 2011 IT=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

MAg —52410#  400# 37 ms 18 0t# 06 1994 B+=100; Bp? *
Ag"  —51060# 570# 13504  400# 550 ms 60 (7t) 06 1994 BT=100; BT p=20

MAg"  —45920%# 300#  6490%#  500# 400 ms 40 (217) 06 2002 B=95.47; B p=27;p=4.16;2p=0.53 =x
%cd —40140#  500# 80# ms (>400ns) O 16Ce02 1 2016 Bt
*4pgm T : average 11Br01=499(13) 09Ga40=468(19) 02La18=530(10) *%
#4Pd” E : from 4883.1(0.4) for the 14 state and 1651(1), 267(1) and 408(1) keV sk
«94Pdr E: Y rays in a cascade from (197); uncertainties added in quadrature *k
4 Ag T : symmetrized from 26(+26-9) ok
9 Agh D : p=1.9(5) + 2.2(4) from 05Mul5, 2p from 06Mu03 Hk
95Se  —30460#  500# 10# ms (>400ns) 3/27# 12 100h02 T 2010 B~ 2% B n=10#; B~ 2n=3#

9Br —437704# 3004 50# ms (>300ns) 5/2°# 10 97Be70 1 1997 B~ 7 B n=70#; B~ 2n=0.2#

SBr" —43230%#  300# 537.9 0.5 6.8 us 1.0 12Ka36 ET 2012 1T=100 *
SKr —56159 19 114 ms 3 172010 1994 B~=100; B~ n=2.87 18; B~ 2n=0#

PR —55964 19 195.5 0.3 1.582 us 0.022 (7/2F) 10 12Ka36 T 2006 IT=100 *
%Rb —65891 20 377.7 ms 0.8 5/2= 10 1967 B~=100; B n=8.73

SRb"  —65056 20 835.0 0.6 <500 ns 9/2T# 10 2009 IT=100

SSr —75120 6 2390 s 0.14 12410 1961 B~=100

Sy —81209 7 103 m 0.1 1/2= 10 1959 B~=100

OSym —80121 7 1087.6 0.6 48.6 us 0.5 9/2* 10 11RuA T 1981 IT=100

Szr —85659.9 0.9 64.032 d 0.006 5/2t 10 1946 B~=100

%Nb —86786.3 0.5 34991 d 0.006 9/2% 10 1951 B~=100

SNb™  —86550.6 0.5 235.69 0.02 361 d 0.03 1/2= 10 1969 IT=94.4 6; f~=5.6 6

Mo  —87711.86  0.12 STABLE 5/2t 10 1930 1S=15.84 11

STe —86021 5 20.0 h 0.1 9/2% 10 1947 BT=100

STem 85982 5 38.91 0.04 61 d 2 1/2= 10 1959 [1=96.12 32; IT=3.88 32

%Ru —83458 10 1.643 h 0.013 5/2% 10 1948 B=100

“Rh 78341 4 502 m 0.10 (9/2)* 10 1967 BT=100

SRh" 77798 4 543.3 0.3 1.96 m 0.04 (1/2)~ 10 1974 IT=88 5; =125

95pd —69966 3 75 s 05 9/2"# 10 12Lo08 T 1980 B=100; B p?

Spd” —68091 3 1875.13 0.14 133 s 03 (21/2%) 10 1982 BT=21T=113; BTp=0.93 15

SAg —59600#  300# 1.76 s 0.09 (9/2%) 10 12Lo08 TD 1994 BT=100; BTp=2.53 *

BAg" 592604  300# 3442 0.3 <500 ms (1/27) 10 2003 IT=100

SAg"  —57070# 300#  2531.3 1.5 <16 ms (23/2%) 10 2003 1T=100

BSAgP —54740%# 300#  4860.0 1.5 <40 ms (37/2%) 10 2003 1T=100

%Scd —46630#  400# 90 ms 40 9/2"# 10StA T 2011 BT % B p? *
B T : symmetrized from 6.7(+1.1-0.9) *x
K" E : also 12Ka36=82.6(0.5) and 114.3(0.5) y rays in cascade to ground-state sk
*SKr" T : other 11Ru.A=1.28(0.05) 06Ge05=1.4(0.2) EES
S Ag T : average 12L.008=1.85(0.08) 05Ha45=1.76(0.13) 03D009=1.85(0.34) and *%
«Cd T : symmetrized from 73(+53-28) Hk

%Br —38160#  300# 20# ms (>300ns) 08 97Be70 1 1997 B~ 2, B n=50#; B 2n=6#

%Br"  —37850%#  300# 311.5 0.5 3.0 us 0.9 12Ka36 ET 2012 IT=100 *

%Kr —53080 20 80 ms 8 0" 12 1994 B~=100; B n=3.74

%Rb  —61354 3 * 201 ms 1 2= 08 93Ru0l T 1967 B~=100; B~ n=13.3 7; B~ 2n=0.02# *

%Rb"  —61350%#  200# 0#  200# * 200# ms (>1ms) 16+#) 81Bo30 JI 1981 B~ % IT 2; B~ n=10#; B~ 2n=0.02# *

%Rb"  —60219 3 1134.6 1.1 1.80 us 0.04 (107) 08 1999 IT=100 *

%Sr —72924 8 1.07 s 0.01 0* 08 1971 B~=100; B~ n=0#

%Y —78336 6 534 s 0.05 0~ 08 1975 B~=100

Soym —76796 6 1540 9 MD 9.6 s 02 8+ 08 07Ch07 T 1974 B~=100

%7r —85438.85  0.11 23 Ey 2 0" 08 15Ball T 1934 1S=2.80 9; 2~ =100

%Nb —85602.82  0.15 2335 h 0.05 6" 08 1949 B~=100

%Mo  —88794.88  0.12 STABLE 0" 08 1930 1S=16.67 15

%Tc —85822 5 428 d 0.07 7 08 1947 BT=100

%Tcm 85788 5 34.23 0.04 515 m 1.0 4+ 08 1950 IT=98.05; "=2.05

%Ru —86080.37  0.17 STABLE (>80Ey) 0" 08 13Be09 T 1931 1S=5.54 14; 28+ ? *

%Rh —79688 10 990 m 0.10 6" 08 1967 =100

%Rh"  —79636 10 51.98 0.09 1.51 m 0.02 3+ 08 1966 IT=605; B"=405

%pd —76183 4 122 s 2 0" 08 1980 BT=100

%pdm 73652 4 2530.57 0.23 1.81 us 0.01 8*# 08 98GrB TD 1983 IT=100 *

%Ag —64510 90 * 444 s 004 (8)" 08 12Lo08 TD 1982 F=100; B*p=6.97 *

BAgm  —64510%#  100# o#  50# * 69 s 05 (2*) 08 12Lo08 TD 2003 +=100; Bp=15.126 %

%Ag"  —62050 90 2461.4 0.3 100 us 10 13- 11Bo23 TID 2011 IT=100 *

%AgP  —61830 90 2680 7 1.543 us 0.028 (15%) 08 11Bo23 ETJ 2011 IT=100 *

%Al —57570 90 6945 7 160 ns 30 (197) 11Bo23 ETJ 2011 1T=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
... A-group continued . ..
%Cd —55570#  400# 880 ms 90 0" 10 12Lo08 D 2008 BT=100; BTp=5.540
%Cd”  —50270# 4004  5300%#  2000# 300 ms 110 16" 10 1INa34 TID 2011 B+=100; Bp?
%In —37890#  500# 1# ms (>400ns) 16Ce02 I 2016 B2

«9OBr" T : symmetrized from 2.7(+1.1-0.7)

#%Rb J : measured magnetic moment consistent with 2~
#”ORb™ I : non-observation in 81Th04 is not in contradiction with 81Bo30 experiment
#’Rb" T : average 12Ka36=1.72(+0.16-0.14) 11Ru.A=1.77(0.05) 05Pi13=2.0(0.1)
«ORb" T:  99Ge01=1.65(0.15)
#**Ru T: 13Be09 : 2v-B*&>80Ey (theor. most probable); 2nuf* S >140Ey Onu2K>1Zy
«90Ppdm T : supersedes 97Gr02=1.7(0.1); others 09Ga40=1.76(0.05) 07My02=2.10(0.21)
«I0pgr T: 83Gr01=2.2(0.3) J : from 03Ba39
O Ag T : average 12L.008=4.40(0.09) 03Ba39=4.40(0.06) 97Sc30=4.50(0.06)
0 Ag D : B"p average 12L.008=6.5(0.8) 03Ba39=8.5(1.5)
+%0 Agh T : average 12L008=6.8(1.0) 03Ba39=6.9(0.6) D : average 12Lo08=14(3) 03Ba39=18(5)
#%0 Ag" E : from least-squares fit to y-ray energies using 11B023 level scheme
#%0 Ag" T : other 11Be34=8.6(6.3) s using a collection time of 12 us
+%0 AgP E : 25-50keV above the 2643 13" level
*%0AgP T : average 11B023=1.56(0.03) 11Be34=1.45(0.07)
#%0 Ag? E : 4265 above the “°Ag?
+%Cd T : average 11Na34=670(150) 10St.A=990(130) 08Ba53=1030(+240-210)
«0Cq™" T : symmetrized from 11Na34=290(+110-100)
97Br —34060#  400# 10# ms (>300ns) 5/2°# 10 1997 B~ 7 B~ n=90#; B~ 2n=5#
YKr  —47420 130 622 ms 32 3/2# 10 1INiOl T 1997 B~=100; B~ n=6.7 6; B~ 2n=0.1#
9TRb —58519.1 1.9 169.1 ms 0.6 3/2F 15 1969 B~=100; B n=25.59; B~ 2n=0#
YTRb"  —58442.5 1.9 76.6 0.2 57 us 0.6 (1/2,3/2)~ 15 2012 IT=100
TSr —68581 3 429 ms 5 1/2+ 10 1978 B~=100; B~ n<0.05
S —68273 3 308.13 0.11 165 ns 4 7/2¢ 10 15Cz01 T 1990 1T=100
TSt —67750 3 830.83 0.23 515 ns 10 (9/2%) 10 13Ru07 TJ 1974 IT=100
7Y —76121 7 375 s 0.03 1/27 10 07Ch07 J 1970 B~=100; B~ n=0.055 4
oTym —75453 7 667.52 0.23 1.17 s 0.03 9/2* 10 07Ch07 J 1970 B~>99.3; IT<0.7; B~ n<0.08
Tyn —72598 7 3522.6 0.4 142 ms 8 (27/27) 10 1986 1T=94.89; f~=5.29
7r —82942.7 0.4 16.749 h 0.008 1/21 10 1951 B~=100
Tzrm  —81678.3 04 126435 0.16 1048 ns 1.7 7/2" 10 11RuA T 1976 IT=100
97Nb —85606 4 721 m 0.7 9/2* 10 1951 B~=100
YINb™  —84863 4 743.35 0.03 587 s 1.8 1/2~ 10 1950 1T=100
Mo  —87544.69  0.16 STABLE 5/2F 10 1930 1S=9.60 14
Tc —87224 4 421 My 0.16 9/2* 10 1946 £=100
e —87127 4 96.57 0.06 910 d 0.6 1/2~ 10 1954 IT=96.06 18; £=3.94 18
9TRu —86120.6 2.8 2.8370 d 0.0014 5/2F 10 09Go29 T 1946 BT=100
97Rh —82600 40 30.7 m 0.6 9/2* 10 1955 B+=100
TR —82340 40 258.76 0.18 462 m 1.6 1/2~ 10 1971 B1=94.46;1T=5.6 6
97pd —77806 5 310 m 0.09 5/2t# 10 1969 B+=100
TAg —70830 110 255 s 03 (9/2)" 10 14Fe01 J 1978 BT=100
A" —70430# 2304 400# 200# 100# ms 1/27# IT?
7cd —60450# 3004 1.10 s 0.08 (9/2%) 10 11Lo09 TID 1978 B+=100; B p=11.8 20
7Cdm —58950#  580#  1500# 500# 38 s 02 (25/27) 10 11Lo09 TID 1982 BT=100; BT p=254
TIn —47190#  400# 50 ms 30 9/2"# 10StA TD 2011 Br=100;p?; BFp?
< T : average 11Ni01=60(+6-5) 03Be05=63(4)
«I7S E : also 12Ka36=141.3(0.5) and 167.6(0.5) y rays in cascade to ground-state
#7781 T : others 11Ru.A=180.9(2.8) 06HwW01=165(25) 83Kr11=170(10)
77" T : average 1 1Ru.A=106.1(2.1) 85Be20=102(3); others outweighed 06Hw01=97(16)
*7Zpm T: 96Lh03=106(7)
«7In T : symmetrized from 26(+47-10)
98 Br —28250#  400# 5# ms (>400ns) 10 100h02 I 2010 B~ 7 B n=70#; B~ 2n=20#
BKr  —443104  300# 42.8 ms 3.6 0+ 03 1INiOlI T 1997 B~=100; B~ n=7.0 10; B~ 2n=0#
%Rb —54369 16 114 ms 5 0-#) 03 81Th04 T 1971 B~=100; B~ n=13.8 6; B~ 2n=0.051 7
BRb™  —54296 20 73 26 BD 96 ms 3 (3,4)4% 03 1980 B~=100; B~ n=10#; B~ 2n=0.05#
BRb"  —54191 16 178.3 0.4 358 ns 7 09 12Ka36 ET 2009 1T=100
%8Sr —66423 3 653 ms 2 0" 03 1971 B~=100; B~ n=0.255
By —72295 8 548 ms 2 0)~ 03 1970 B~=100; B~ n=0.331 24
9Bym 72054 28 241 29  BD 20 s 02 (5t,47) 03 1977 B~=21T=10#; B n=3.4 10
Byn —72124 8 170.74 0.06 610 ns 9 (2)~ 03 11RuA T 1972 IT=100
By —71799 8 496.19 0.15 6.87 us 0.05 47) 03 1IRuA T 1970 1T=100
Bys 71114 8 1181.1 0.4 806 ns 21 (107) 03 1IRwA T 1972 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

Bzr —81287 8 307 s 04 0" 03 1967 B~=100

Bzrm 74683 8 6603.7 0.3 1.9 us 0.2 (177) 06Si36  EJT 2005 IT=100

%Nb —83525 5 286 s 0.06 17 03 1960 B~=100

BNb"  —83441 6 84 4 513 m 04 (5%) 03 1948 B~ ~100; IT=0.1#

%Mo  —88115.97  0.17 STABLE (>100Ty) 0" 03 52F23 T 1930 1S=24.39 37; 2~ ? *

BTc —86432 3 42 My 03 (6)" 03 1955 B~=100; =0

BTcm  —86341 3 90.76 0.16 147 us 0.3 (2~ 03 1976 IT=100

%Ru —88225 6 STABLE 0 03 1944 1S=1.873

9Rh —83175 12 * 872 m 0.12 2)t 03 1955 Br=100

BRh"  —83120# S50# 60# S50# * 36 m 02 (5%) 03 1966 1T=895; =115

98pd —81321 5 177 m 03 0" 03 1955 B*=100

BAg —73070 30 475 s 03 (5,6)" 03 14Fe01 J 1978 B=100; B*p=0.0012 5 *

BAg" 72900 30 167.83 0.15 220 ns 20 (3%) 03 98Gr.B  ETD 1998 IT=100

%cd —67640 50 92 s 03 0+ 03 1978 B*=100; B*p<0.025

BCd™  —65210 50 2427.5 0.6 189 ns 19 (8%) 03 04BIIO TJ 1996 IT=100 *

Bcdm  —61010 50 6635 2 240 ns 40 (12%) 04B110 ETJ 2004 IT=100 *

%In —53900#  300# * 37 ms 5 0t# 03 12Lo08 TD 1994 B=100; Bp=5.63 *

B —53900#  S80# O# 500# * 1.01 s 0.13 03 12Lo08 TD 2001 B*=100; Btp=192 *
«8Kr T : average 11Ni01=42(4) 03Be05=46(8) *k
) T : also 11Ni01=102(4), maybe mixture *x
*SRb" I : also an isomer with 7=700(+60-50) ns decaying by y-rays of 178, 124 keV *k
+*8Rb" E : average 12Ka36=178.4(0.5) 09F005=178.0(0.7) T : other 09F005=700(+60-50) *%
#8ym J:04Br14=(5") 95Ha.B=(4") 94St31=(5") *%
G J : from 04Br14; ENSDF=(2") and (p1/2[303]+n9/2[404]) config (in error) sk
%98y T : from 04Br14; ENSDF=(8") from (27) for 496 keV isomer Kk
Mo T : 52Fr23 : Ov-B3>100 Ty (theoretically faster, see text) ok
B Ag D : symmetrized from B*p=0.0011(+5-4)% ok
«8Cdm T : average 04B110=170(+60-40) 98Gr.B=190(20), the latter supersedes *x
e T 97Gr02=200(+300-170); other 97Go18=480(160) outweighed sHok
«I8Cd" T : symmetrized from 230(+40-30) E : unc. estimated by evaluator Kk
*%In T : average 12L008=47(13) 10St.A=32(6) 08Ba53=44(+13-12) 01Ki13=32(+32-11) *k
«¥In D : B*p symmetrized from 12L0o08=5.5(+0.3-0.2) ok
*B ™" T : average 12L008=1.27(0.30) 10St.A=0.86(0.21) 08Ba53=0.92(+0.27-0.17) and *%
98 In™ T 01Kil3=1.2(+1.2-0.4) s

PKr  —38760%#  400# 40 ms 11 5/27# 11 03Be0S TD 1997 B~=100; B~n=117; B~ 2n=2# *

PRb  —51121 4 56.4 ms 1.2 (3/2%) 15 1971 B~=100; B~ n=15.8 24; B~2n=0.01#

PSr —62521 5 269 ms 1 3/2% 11 1975 B~=100; B~ n=0.100 19

2Y —70650 7 1.484 s 0.007 5/2t 11 07Ch07 I 1975 B~=100; B n=1.74

Mym —68508 7 2141.65 0.19 86 us 0.8 (17/2%) 11 1985 IT=100

Pzr  =77621 11 21 s 0.1 1/2% 11 02Ca37 J 1970 B~=100

Nz ~77369 11 251.96 0.09 293 ns 10 7/2t 11 FGKI126 J 1970 1T=100 *

%Nb —82335 12 150 s 02 9/2+ 11 1950 B~=100

PNb”"  —81970 12 365.27 0.08 25 m 02 1727 11 1960 B~=7%1T<3.8

“Mo  —85970.10  0.23 65976 h 0.024 /2t 11 1948 B~=100

PMo" —85872.32  0.23 97.785 0.003 155 us 0.2 5/2F 11 1958 IT=100

“Mo" —85286.00 0.30 684.10 0.19 760 ns 60 11/2= 11 1975 1T=100

PTe —87327.9 0.9 211.1 ky 1.2 9/2t 11 1938 B~=100

PTcm  —87185.2 0.9 142.6832 0.0011 6.0067 h 0.0005 /27 11 1958 IT~100; B~=0.0037 6

“Ru —87625.4 0.3 STABLE 5/2t 11 1931 1S=12.76 14

“Rh  —85581 7 16.1 d 02 (1/27) 11 1952 +=100

PRh"  —85516 7 64.6 0.5 47 h 0.1 9/2% 11 1952 B+=100; IT<0.16

Ppd —82183 5 214 m 02 (5/2)" 11 1955 B*=100

PAg 76712 6 207 m 0.05 (9/2)" 11 14Fe01 J 1967 B=100

PAg" —76206 6 506.1 0.4 105 s 0.5 (1/2)~ 11 14Fe01 J 1978 IT=100

9cd —69931.1 1.6 16 s 3 524 11 1978 +=100; B+p=0.21 8; Bra<le-4 *

“In —61380#  300# 31 s 02 9/27# 11 12Lo08 TD 1994 B*=100; B*p=0.9 4 *

P —60980%  340# 400# 150# 1# s 1/27# Bt %IT?

PSn —47940%#  500# 5# ms (>02us) 9/2t# 10StA 1 2011 Bt 2% Btp? *

P —47540%#  510# 400# 100# 1/27# Mirror I
P Kr T : also 11Ni01=13(+34-6) sk
07 J:130.2 yray, E2 to 3/2" and 121.7keV, y ray, M1 to 1/2* ok
*°Cd D : symmetrized from B+ p=0.17(+11-5)% ok
«In T : recent not used 01Ki13=3.0(+0.8-0.7) sk
+Sn I : the 3 events reported in 95Ry03 are not trusted by NUBASE Hk
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

10Ky —35050# 400# 12 ms 8 0" 11 1INi0Ol TD 1997 B~=100; B~ n=10#; B~ 2n=0.4# *

10Rb 46247 20 48 ms 3 (3%),4~# 08 1IN0l T 1978 B~=100; B~ n=63; B~ 2n=0.16 8

1005 —59821 7 202 ms 3 0 08 1978 B~=100; B n=0.78 13

1008 —58202 7 1618.72 0.20 122 ns 9 (47) 12Ka36 T 1995 IT=100 *

100y —67327 11 735 ms 7 (17) 08 83Wol0 J 1977 B~=100; B n=0.92 8 *

100ym 67183 11 144 16 MD 940 ms 30 4+) 08 13Mal5 J 1977 B~=100; B n=1#

1007y —76377 8 71 s 04 0* 08 1970 B~=100

10Nb  —79797 8 1.5 s 02 1" 08 1967 B~=100

100Nb"  —79484.7 2.0 313 8 MD 299 s 0.11 (5%) 08 1967 B~=100

100Nb"  —79450 11 347 8 460 ns 60 (47,57,67) 08 1986 IT=100 *

100Nb?  —79063 11 734 8 12.43 us 0.26 (87) 08 I1IRuA T 1980 IT=100 *

10Mo  —86193.0 0.3 7.1 Ey 04 0" 08 15Ball T 1930 1S=9.82 31; 23 =100 *

10Te 860209 1.4 1546 s 0.19 1" 08 1952 B~~100; £=0.0018 9

100Tem 858202 1.4 200.67 0.04 832 us 0.14 (4)* 08 1958 IT=100

100Ten  —85777.0 1.4 243.95 0.04 32 us 0.2 (6)* 08 1967 IT=100

10Ry 892274 0.3 STABLE 0" 08 1931 1S=12.60 7

10Rh 85591 18 20.8 h 0.1 1~ 08 1948 £=95.15;e"=495

10Rh" 85516 18 74782 0.014 214.0 ns 2.0 2)*" 08 1965 IT=100

100Rh" 85483 18 107.6 0.2 46 m 02 (5%) 08 1973 1T~98.3; BT ~1.7

100Rh? 85371 18 219.61 0.22 130 ns 10 (77) 08 1984 IT=100

10pg 85213 18 363 d 0.09 0" 08 1948 £=100

100Ag  —78138 5 201 m 0.09 5)* 08 14Fe01 J 1970 B*=100

100Agm  —78122 5 15.52 0.16 224 m 0.13 2)* 08 1980 BT=21T?

10cd  —741946 1.7 49.1 s 05 0 10 1970 F=100

101 —64310 180 583 s 0.17 6T # 14 121008 TD 1982 B=100; B+p=1.64 24 *

100gn  —57280 300 1.16 s 0.16 0" 14 12Hi07 T 1994 BT=100; Brp<17 *

100gpm 527804 360# 45004 2004 100# ns 6t # p?
#100K T : symmetrized from 11Ni01=7(+11-3) *k
100G E : also 12Ka36=129.6(0.5), 288.1(0.5) and 1201.8(0.5) y rays in cascade sk
100G E: to ground-state =1619.5(0.9) keV sk
100G T : other 95Pf04=85(7) *%
x100y J: ENSDF=1",2"; but 1~ is favored from (p5/2[303]+n3/2[411]), see 83Wo10 ok
«100Nb E: 34.3keV above 57 isomer sk
#10ONb?  E:420.7keV above 5% isomer sk
«100Nb? J:28keV, (E2) yto (67). Mult. from intensity balances Hk
#190Mo T : also 14Ca46=7.15(0.37stat)(0.66syst) *x
#100Mo T : and 15Bal 1=670(+50-40) 14Ar08=750(60stat)(60syst) to first exc. 0 state s
%1001 T : average 12L008=5.7(0.3) 02P103=5.9(0.2) *%
%100 D : B*p average 12L008=1.7(0.4) 02P103=1.6(0.3) sk
#1008 T : average 12Hi07=1.16(0.20) 08Ba53=0.55(+0.70-0.31) 96Ki23=0.94(+0.54-0.26) *%

OIRr  —29130# 500# S5# ms (>400ns) 5/2t# 10 100h02 T 2010 B~ 7 B n=20#; B~ 2n=2#

IR —42850# 200# 31.8 ms 3.3 3/2*# 06 1INiOl T 1992 B~=100; B~ n=28 4; B 2n=0.3#? =«

0lgr 55325 8 113.8 ms 1.7 (5/27) 06 1INiO1 T 1983 B~=100; B~ n=2.37 14 *

0ty —65061 7 426 ms 20 5/2F 06 07Ch07 J 1983 B~=100; B~ n=1.94 18 *

10hym— —64730 7 331.5 0.7 190 ns 40 12Ka36 ETD 2012 IT=100 *

0lyn 63854 7 1207.0 1.6 870 ns 90 09Fo05 ETD 2009 IT=100 *

0z 73166 8 23 s 0.1 3/2¢ 06 02Ca37 J 1972 B~=100

WINb 78891 4 7.1 s 03 (5/2#)* 06 1970 B~=100 *

0IMo  —83519.9 0.3 14.61 m 0.03 1/2* 06 1941 B~=100

0IMo™  —83506.4 0.3 13.497 0.009 226 ns 7 3/2% 06 1977 IT=100

0IMo" 834629 0.3 57.015 0.011 133 ns 70 5/2% 06 1977 1T=100

0ITe 86345 24 1422 m 0.01 9/2+ 06 1941 B~=100

0lTem 86137 24 207.526 0.020 636 us 8 1/2- 06 1964 IT=100

0lRy  —-87958.1 0.4 STABLE 5/2F 06 1931 1S=17.06 2

0IRy™  —87430.5 0.4  527.56 0.10 17.5 us 04 11/2= 06 1974 IT=100

0IRh 87412 6 33 y 03 1/2- 06 1948 £=100

0IRh™ 87255 6 157.32 0.03 434 d 0.01 9/2* 06 1944 £=92.80 25; IT=7.20 25

0lpq 85432 5 847 h 0.06 5/2* 06 1948 BT=100

101 A, —81334 5 11.1 m 03 9/2* 06 14Fe01 J 1966 B=100

01Agm 81060 5 274.1 0.3 310 s 0.10 (1/2)~ 06 14Fe01 J 1975 IT=100 *

0icd  —-75836.5 1.5 1.36 m 0.05 5/2t# 06 1969 BT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

101y —68610#  200# 151 s 1.1 9/2t# 06 97Sz04 T 1988 B*=100; Btp=? *

Olmm  —68060# 220#  550# 100# 104 s 1/27# B=95#; IT=5#

101sn —60310 300 197 s 0.16 (7/2*) 07 12Lo08 TD 1994 B=100; Bp=21.07 *
«10IRb T : average 11Ni01=31(+5-4) 95Lh04=32(5) ok
#1018y T : average 11Ni01=113(2) 86Wal7=114(4) 83Wo10=121(6) *%
«10ly T : average 96Me(09=400(20) 86Wal7=440(20) 83Wo10=500(50) sk
%101y T: 93Ru01=279(9) conflicting, not used *k
100y E : 12Ka36=128.0(0.5) and 203.5(0.5) 7 rays in cascade to ground-state ok
5 10Lym T : symmetrized from 187(+49-38) Kk
101 yn T : symmetrized from 860(+90-80) *k
#10lyn E : from a least-squares fit to Eg using 09F005 level scheme ok
#10INb 1 : positive parity due to M1 + E2 y from a + exc. level ok
#101Ag"  J:from ENSDF : E3 yto (7/2)* level ok
%101 T : average 975z04=14.9(1.2) 88Hu07=16(3) Hk
#1018 T : average 12L008=2.1(0.2) 07Se04=1.3(0.5) 07Kal5=1.9(0.3) *%
#1015 D : B*p average 12Lo08=22(1) 10St.A=20(1) J: from 10Dal7 ok

102Rb  —37710# 300# 37 ms 3 (4*) 09 16Wal6 JD 1995 B~=100; B~ n=6522; B~ 2n=2#

102g¢ —52160 70 69 ms 6 0+ 09 1986 B~=100; B~ n=5.515 *

102y —61173 4 * & 298 ms 9 (27) 09 11Ha48 J 1983 B~=100; B n=4.9 12 *

102ym  _60970# 200# 2004 2004 * & 360 ms 40 (>5) 09 11Ha48 J 1980 B~=100; B n=4.9 12

1027 —71588 9 29 s 02 0t 09 1970 B~=100

12Nb  —76304.5 2.5 43 s 04 4*) 09 1972 B~=100

12Nb™  —76210 8 94 7 MD 13 s 02 * 09 1976 B~=100

12Mo 83566 8 11.3 m 02 0t 09 1954 B~=100

1027¢ —84573 9 * 528 s 0.15 1" 09 1954 B~=100

102em 84553 13 20 10 * 435 m 007 (4,5) 09 1954 B~=98 2; IT=22

2Ry —89106.4 0.4 STABLE 0+ 09 1931 IS=31.55 14

102Rh  —86783 6 207.0 d 15 (17,27) 09 98Sh21 T 1941 Br=785; =225 *

102Rh"  —86642 6 140.73 0.09 3742 'y 0.010 6" 09 99Gil4 J 1962 */100; 1T=0.233 24

102pd 879032 0.6 STABLE 0" 09 1935 1S=1.02 1;28" ?

102Ag  —82247 8 129 m 03 50 09 1960 B+=100

10240m 82238 8 9.40 0.07 77 m 0.5 2+ 09 1967 BT=515;1T=49 5

12¢cd  ~79659.7 1.7 55 m 05 0+ 09 1969 B*=100

12 —70695 5 233 s 0.1 (67) 09 958201 J 1981 B+=100; B+p=0.0093 13

1028n —64930 100 38 s 02 0t 09 1994 BT=100 *

102gpm 62910 100 2017 2 367 ns 8 (67) 09 98Li50 E 1996 IT=100 *
#102Rb T : also 15L004=37(10) 11Ni01=35(+15-8) D : B n=18(8)% in 85Pf.A ok
#102gy T : also 11Ni01=85(15) *k
#102y J : in 11Ha48, combining 07Ch07=(2,3) with spectrocopy data from 91Hill Hok
#102Rh T : average 98Sh21=207.3(1.7) 61Hi06=206(3) *%
#1028p T : 95Fa.A=4.6(1.4) supersedes 955¢28=4.5(0.7), preliminary from same group Hk
x102gpm T : from 11Hi.A Hk

1B3Rb  —33610# 400# 26 ms 11 3/2t# 15 15Lo04 TD 2010 B~=100; B~ n=50#; B~ 2n=2# =«

1038r —47420#  200# 53 ms 10 5/2t# 15 1997 B~=100; B~ n=2#; B~ 2n=0.01#

1083y —58458 11 239 ms 12 5/2t# 09 1INiOl T 1994 B~=100; B n=8.0 17 *

1037y —67815 9 1.38 s 0.07 5/27# 09 09Pe06 TD 1987 B~=100; B~ n<1

13Nb —75029 4 1.5 s 02 5/2t# 09 1971 B~=100; B~ n=0#

1B3Mo  —80961 9 675 s 15 3/2% 09 09Ch09 J 1963 B~=100

103 —84604 10 542 s 08 5/2% 09 1957 B~=100

1BRu  —87267.2 04 39.247 d 0.013 3/2% 09 1945 B~=100 *

13Ru”  —87029.0 0.8 2382 0.7 1.69 ms 0.07 1127 09 1964 1T=100

13Rh  —88031.7 2.3 STABLE /2= 09 1934 1S=100.

103Rh"  —87991.9 2.3 39.753 0.006 56.114 m 0.009 7/2% 09 1943 IT=100

103pq —874572 0.9 16.991 d 0.019 5/2% 09 1950 £=100

13Ag 84803 4 657 m 0.7 7/2% 09 1954 B*=100

10340 —84669 4 134.45 0.04 57 s 03 /2= 09 1962 1T=100

183cd —80651.6 1.8 73 m 0.1 5/2t# 09 1960 B=100

1031 —74633 10 60 s 1 9/2t# 09 97Sz04 T 1978 B*=100

103y 74001 10 631.7 0.1 34 s 2 1/27# 09 1988 B =67, 1T=33

1038n —66970 70 70 s 02 5/2t4 09 1981 B=100; BFp=1.21

1038h  —56180# 300# <49ns  5/2t# 15 p?
*1BRb T : symmetrized from 15L004=23(+13-9) .
%103y T : average 11Ni01=234(+18-15) 09Pe06=260(+40-20) 96Me09=230(20) and sk
%103y T: 96Lh04=190(50) D : average 09Pe06=8(2)% 96Me09=8(3)% *%
#103Ru T : other recent 09G029=39.210(0.038) s
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

1045r —44110#  300# 50.6 ms 4.2 0 15 15Lo04 T 1997 B~=100; B~ n=9#; B~ 2n=0# *

04y —54060#  400# 197 ms 4 15 1994 B~=100; B~ n=34 10; B~ 2n=0#

1047y 65724 9 920 ms 28 0* 07 09Pe06 TD 1990 B~=100; B n<1

104Nb —71819.0 2.7 * 49 s 03 (ty o7 1971 B~=100; B~ n=0.06 3 *

104Nb™  —71600 120 210 120 BD 940 ms 40 high 07 1976 B~=100; B~ n=0.05 3

104Mo  —80350 9 60 s 2 0 07 1962 B~=100

1047 82503 25 183 m 03 3*) 07 1956 B~=100

104cm 82433 25 69.7 0.2 35 ps 03 (5% 07 1981 1T=100 *

104Tcn 82397 25 106.1 0.3 400 ns 20 () 07 1999 1T=100

104Ru  —88095.7 2.5 STABLE 0" 07 1931 1S=18.6227; 2B~ ? *

104Rh  —86959.3 23 423 s 04 1" 07 1939 B~ =100; B=0.45 10

104Rh™  —86830.3 2.3 128.9679 0.0005 434 m 0.03 5+ 07 1939 1T~100; B~=0.13 1

14pg  —89395.1 1.3 STABLE ot 07 1935 1S=11.148

04Ag 85116 4 692 m 1.0 5t 07 1955 B*T=100

1044 85109 4 6.90 0.22 335 m 20 2+ 07 1959 B=100; IT<0.07

10404 —83968.4 1.7 577 m 1.0 0f 07 1955 B=100

1041 —76183 6 1.80 m 0.03 (5*) 07 13Mal5 J 1977 B*=100

104 —76090 6 93.48 0.10 157 s 05 3*) 07 1988 1T=80; f+=20

1048 71627 6 208 s 05 0* 07 1985 BT=100

1045 59170 120 470 ms 130 07 95Fa.A D 1995 B=2% BTp<T;p<T; @ ? *
%1048 T : average 15L004=53(5) 11Ni01=43(+9-7) *x
#104Nb D : B~ n=0.71% of 83En03, conflicting, not used ok
#104em J:E2 yto (3") level (from ENSDF) *x
#104Ru T: 0v-Bp to Ist exc. state : 13Be09>650Ey 12An08>190Ey ok
#1048h T : symmetrized from 440(+150-110) D : 95Fa.A supersedes 955¢28 p<1% Hk

1058 —38610#  500# 39 ms 5 5/2t# 15 1997 B~=100; B~ n=10#; B~ 2n=1#

105y —51270 1340 95 ms 9 5/2t# 15 1994 B~=100; B n<82; B~ 2n=0#

1057y 61465 12 670 ms 28 (5/27) 15 1992 B~=100; B~ n<2

15Nb  —69916 4 295 s 0.06 5/2%# 05 1984 B~=100; B~ n=1.79

105Mo  —77337 9 356 s 1.6 (5/27) 05 1962 B~=100

105Tc  —82290 40 76 m 0.1 (3/27) 05 1955 B~=100

105Ru  —85934.5 2.5 444 h 0.02 3/2% 05 1945 B~=100

105Ru™  —85913.9 2.5  20.610 0.013 340 ns 15 (5/2)* 05 1974 1T=100

105Rh  —87851.2 2.5 35357 h 0.037 7/2% 05 09Go29 T 1945 B~=100

105Rh"  —87721.4 2.5 129.782 0.004 429 s 03 1/2= 05 1950 1T=100

105pd  —88417.9 1.1 STABLE 5/2% 05 1935 1S=22.33 8

105pgm  —87928.8 1.1 489.14 0.04 36.1 ps 04 11/2= 05 1970 1T=100

105Ag  —87071 5 4129 d 0.07 /2= 05 1939 BT=100

154" —87046 5 25.479 0.016 723 m 0.16 7/2% 05 1969 1T~100; Bt=0.34 7

105cd —84333.8 1.4 555 m 04 5/2% 05 1950 B*=100

1051 —79641 10 5.07 m 0.07 9/2% 05 1975 BT=100

105 78967 10 674.08 0.25 48 s 6 (1/2)= 05 1975 IT=?; B+=254

1058n 73338 4 34 s 1 (5/2%) 05 85De08 J 1981 B=100; Bp=?

1058 —64015 22 1.12 s 0.16 (5/2F) 05 95Fa.A T  19% BT 2 p<0.1; Bp? *

105Te  —52810 300 633 ns 66 (7/2%) 06 06Se08 T 2006 o100 *
#1058b T : 95Fa.A supersedes 955¢28=1.30(0.15), preliminary from same group Hk
#1058h D : p 05Li47<0.1% above 430 keV disagrees with 94Ti03~1% ok
%105 T : average 06Li41=620(70) 06Se08=700(+250-170) Hk
#105Te J : same spin as 171.7 state in '°'Sn ok

1065 —34790#  600# 21 ms 8 0* 15 15Lo04 T 2010 B~=100; B~ n=10#; B~ 2n=0.03# =

106y —46050#  500# 74 ms 6 2F# 15 15Lo04 T 1997 B~=100; B~ n=20#; B~ 2n=0.5# =

1067y —58550 430 178.6 ms 5.8 0t 15 15Lo04 T 1994 B~=100; B~ n<7 *

06Nb  —66203 4 1050 ms 100 (1~ 15 14Lu07 J 1976 B~=100; B n=4.53 *

106Nb™  —65998 4 2048 0.1 800 ns 50 3*) 15 1999 IT=100

106Nb"  —65998 4 204.8 0.5 849 ns 45 (3%) 14Lu07 EJ 1999 1T=100 *

0Mo  —76135 9 873 s 0.12 0" 08 1969 B~=100

06Te  —79776 12 356 s 06 (1,2)+% 08 1965 B~=100

106Ru  —86323 5 371.8 d 0.18 0* 08 1948 B~=100

106Rh  —86363 5 30.07 s 0.35 1" 08 1947 B~=100

106Rh™  —86231 10 132 11 BD 131 m 2 (6)* 08 1955 B~=100

106pd  —-89907.5 1.1 STABLE 0* 08 1935 1S=27.333

10640 86942 3 2396 m 0.04 1+ 08 1937 Br=" B =05

106Agm  —86852 3 89.66 0.07 828 d 0.02 6" 08 1938 BT=100; IT<4.2e-6

06cd  —87132.1 1.1 STABLE (>1.1Zy) 0* 08 16Bell T 1935 1S=1.256;2p* ? *

106 —80608 12 62 m 0.1 7t 08 1962 BT=100

106mym 80579 12 28.6 0.3 52 m 0.1 ()t 08 1966 BT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
... A-group continued . ..
1065 —77354 5 1.92 m 0.08 0t 08 1975 B+=100
1065h  —66473 7 600 ms 200 (2*) 08 1981 B+=100
1068 66370 7 103.5 0.3 226 ns 14 (47) 08 995008 T 1998 IT=100 *
106Te 58220 100 78 us 11 0" 08 16Ca33 T 1981 =100 *
#1008y T : symmetrized from 15L004=20(+8-7) sk
x100y T : average 15L004=82(+10-5) 15NiZZ=62(9) 11Ni01=62(+25-14) ok
#1067 T : average 15L004=175(7) 11Ni01=186(+11-10) sk
«100Nb T : unweighed average 09Pe06=1240(20) 96Me09=900(20) 83Sh06=1020(50) sk
#10ONb" T :average 12Ka36=660(+110-100) 99Ge01=890(50) ok
x106Cd T : for B, theoretically faster channel; others 12Be14>210Ey 02Tr04>410Ey ok
100Gy T : average 99S008=232(21) 98Li50=220(20) Hk
#100Te T : average 16Ca33=70(+20~15) 05Ja03=85(+25-15) 94Pal 1=60(+40-20) and ok
x106Te T:  81Sc17=60(+30-10) ok
078y —28900#  700# 10# ms (>400ns) 1/27# 10 100h02 T 2010 B~ 2% B n=30#; B~ 2n=3#
0y 423604  500# 33.5 ms 0.3 5/27# 15 15Lo04 T 1997 B~=100; B~ n=30#; B~ 2n=0.1#
077y 54380 1120 1457 ms 2.4 5/2t# 15 15Lo04 T 1994 B~=100; B~ n<23 *
WNb  —63724 8 289 ms 9 5/2t# 08 15Lo04 T 1992 B~=100; B~ n=7.48 *
Mo —72552 9 35 s 05 (5/2%) 08 1972 B~=100
07Mo™ 72487 9 65.4 0.2 420 ns 30 (1/2%) 08 1976 IT=100
07Tc 78750 9 212 s 02 (3/27) 08 09Gull J 1965 B~=100
107em  —78720 9 30.1 0.1 3.85 us 0.05 (1/2%) 08 2007 IT=100
W07Ten 78684 9 65.72  0.14 184 ns 3 (5/2%) 08 1974 IT=100
7Ry 83863 9 375 m 0.05 (5/2)* 08 1951 B~=100
07Rh  —86864 12 217 m 04 7/2+ 08 1951 B~=100
07Rh™ 86596 12 26836  0.04 >10 ps 1/2= 08 1986 IT=100
07pd  —88372.6 1.2 6.5 My 0.3 5/2% 08 1958 B~=100
107pgm  —88256.9 12 11574 0.12 850 ns 100 1/2t 08 1969 IT=100
107pd"  —88158.0 1.2 2146 0.3 213 s 05 11/2- 08 1952 IT=100
07Ag  —88406.7 24 STABLE 1/27 08 14Fe01 J 1924 1S=51.839 8
07Agm  —88313.6 2.4  93.125 0.019 43 s 02 7/2% 08 1940 IT=100
07cd  —86990.3 1.7 6.50 h 0.02 5/2% 08 1946 B+=100
07 83564 11 324 m 03 9/2% 08 1949 BT=100
07m 82886 11 678.5 0.3 504 s 06 1/2= 08 1973 IT=100
078n 78512 5 290 m 0.05 (5/2%) 08 1976 B+=100
078b 70653 4 40 s 02 5/27# 08 1994 B+=100
0 Te 60540 70 3.1 ms 0.1 5/2+# 08 1979 a=7030; B+ 2 Btp?
1071 —49430# 3004 20# us 5/2%# o?
#1077r T : average 15L004=150(3) 11Ni01=138(4); not used 09Pe06=150(+40-30) sk
«107Nb T : average 15L004=280(20) 09Pe06=290(11) 96Me09=300(30) *k
#197Nb D : average 09Pe06=8(1)% 96Me09=6.0(1.5)% *x
108y —37300# 600# 30 ms 5 15 2010 B~=100; B~ n=30#; B~ 2n=2#
1087y 513504  400# 78.5 ms 2.0 0t 15 1997 B~=100; B~ n=2#
1087pm 492804  400# 2074.5 0.8 540 ns 30 (67) 15 12Ka36 T 2011 IT~100 *
108Nb 59546 8 198 ms 6 (27) 15 1994 B~=100; B~ n=6.3 5; B~ 2n=0#
108Nb™  —59379 8 166.6 0.5 109 ns 2 (47,5) 15 12Ka36 J 2012 IT=100
18Mo  —70756 9 1.105 s 0.010 0" 08 09Pe06 TD 1972 B~=100; B~ n<0.5 *
108Tc 75923 9 517 s 0.07 (2)* 08 1970 B~=100
108Ru  —83661 9 455 m 0.05 0t 08 1955 B~=100
18Rh  —85032 14 168 s 05 1+ 08 1955 B~=100
108Rh™ 84917 12 115 18 MD 60 m 03 (5)#) 08 1969 B~=100
108pd  —89524.2 1.1 STABLE 0+ 08 1935 1S=26.46 9
08Ag  —87606.8 2.4 2.382 m 0.011 1+ 08 1937 B~=97.1520; B+=2.8520
108 A" —87497.3 2.4 109.466 0.007 438 y 9 6 08 1969 B+=91.39;1T=8.79
18cd  —89252.4 1.1 STABLE (>410Py) 0" 08 95Gel4 T 1935 1S=0.89 3; 2* ?
8m 84120 9 580 m 1.2 7 08 1949 B+=100
1081 84090 9 29.75  0.05 39.6 m 0.7 2+ 08 1955 B+=100
108sn  —82070 5 1030 m 0.08 0t 08 1968 B+=100
1088b 72445 5 74 s 03 (4t) 08 1976 B+=100
18Te 65782 5 2.1 s 0.1 0" 08 85Ti02 D 1974 Bt=514; a=49 4; Bp=2.4 10; B a<0.065
1081 —52650 130 36 ms 6 I*# 08 94Pal2 D 1991 a=?; BT=9#; p<1; B*p? *

51087pm T : symmetrized from 12Ka36=536(+26-25); other 11Sul1=620(150)
«108Mo T : average 09Pe06=1.110(0.011) 95J002=1.090(0.020)
#1081 D : BT=9%# estimated in 94Pal2 using theoretical §* half-life ~400 ms

D : B n not allowed
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide =~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
19y 332004 700# 25 ms 5 5/2%# 15 2010 B~=100; B~ n=60#; B~ 2n=1.5#
1097y —46190# 500# 56 ms 3 1/27# 15 1997 B~=100; B~ n=5#; B~ 2n=0#
1Nb  —56690 260 106.9 ms 4.9 5/2%# 06 15Lo04 T 1994 B~=100; B n=315 *
19Nb™  —56380 260 312.2 0.5 115 ns 8 12Ka36 ET 2011 IT=100 *
1Mo  —66666 11 700 ms 14 5/27# 06 09Pe06 TD 1992 B~=100; Bn=1.36 *
1¥Mo™ —66596 11 69.7 0.5 210 ns 60 (1/2%) 12Ka36 ET 2012 IT=100 *
197 —74283 10 1.14 s 0.03 5/2F 06 09Pe06 T 1976 B~=100; B~ n=0.08 2 *
1Ry —80738 9 345 s 1.0 5/27# 06 1967 B~=100
19Ru" 80642 9 96.2 0.3 680 ns 30 (5/27) 06 1976 IT=100
1Rh  —84999 4 80 s 2 7/2F 06 1972 B~=100
19Rh™ 84773 4 225974 0.021 1.66 us 0.04 3/2* 06 FGK127 J 1987 IT=100 *
1pd  —87606.5 1.1 13.7012 h 0.0024 5/2+ 06 1937 B~=100
109pgm 874931 1.1  113.400 0.010 380 ns 50. 1/2* 06 1978 IT=100
1¥pgr  —87417.5 1.1  188.990 0.010 4.696 m 0.003 /2= 06 1957 IT=100
1940 —88719.4 1.3 STABLE 1/2- 06 1924 1S=48.161 8
19Agm —88631.4 1.3  88.0341  0.0011 39.6 s 02 7/2* 06 1967 IT=100
1cd  -88504.3 1.5 461.6 d 04 5/2+ 06 16Fe04 T 1950 £=100 *
1cdm 884448 1.5 59.49 0.11 12 ps 2 1/2* 06 1956 IT=100
19Cd"  —88040.8 1.5 463.5 0.3 10.9 us 0.5 11/2= 06 1964 IT=100
¥In  —-86490 4 4.167 h 0.018 9/2+ 06 1948 B+=100
10mm 85840 4 650.1 0.3 1.34 m 0.07 1/2- 06 1966 IT=100
1091y 84388 4 21018 0.2 209 ms 6 (19/2%) 06 1963 1T=100
1Sn 82630 8 18.0 m 0.2 (5/2+,7/2%) 06 13Mal5 J 1966 B+=100
198 —76251 5 170 s 0.7 5/27# 06 1976 B+=100
1¥Te  —67715 4 46 s 03 (5/2%) 06 1967 B+=96.113; a=3.913;... *
1091 —57672 7 103 us 5 1/2* 06 07Ma35 D 1984 p=100; ¢=0.014 4
19%e  —46170 300 13 ms 2 7/24 06Li41  TDJ 2006 a~100; B 2, B p? *
*1Nb T : average 15L004=110(6) 11Ni01=100(+9-8); other 09Pe06=130(20) ok
#1Nb D : 09Pe06 B~ n<15% conflicting ok
«1Nb™  E: other 11Wa03=313.1(0.5) keV ok
#1ONb” T :symmetrized from 12Ka36=114(+8-7); other 11Wa03=150(30) sk
#1Mo T :also 15L004=700(+40-60) sk
«1OMo™ T symmetrized from 12Ka36=194(+76-49) *x
«109Tc J: 12Ku28=5/2" *k
#1ORh"  J:225.9keV E2 yray to 7/2F ok
#109Cd T : unweighed average 16Fe04=462.1(0.3) 14Un01=462.3(0.8) sk
#19Cd T:  11Va02=462.29(0.30) 04Sc04=459.6(1.7) 97Ma75=460.15(0.16) sk
#1¢d T:  82La25=463.1(0.8) 81Val1=461.9(0.3) o
#109Te D:...; B p=9.431; B+ a<0.005 ok
109X e J : same as 150 level in ' Te ok
W0zr  —42890%# 600# 37.5 ms 2.0 o 12 15Lo04 T 1997 B~=100; B~ n=7#; B~ 2n=0#
ONb  —52310 840 82 ms 2 ()" 12 15Lo04 T 1994 B~=100; B~ n=40 8; B~2n=0.09#
0Mo 64543 24 292 ms 7 0* 12 15Lo04 T 1992 B~=100; B~ n=2.07
0Te 71035 9 900 ms 13 (25,3%) 12 1976 B~=100; B~ n=0.04 2
"0Ru  —80073 9 1204 s 0.17 0" 12 1970 B~=100
0Rh 82829 18 * 335 s 0.12 (1*) 12 1963 B~=100
HORh™  —82610# 150#  220# 150# * 285 s 13 (6M) 12 1969 B~=100
10pd 883309 0.6 STABLE (>200Ey) 0* 12 13Lel0 T 1935 1S=11.729; 2B~ ? *
0Ag 874573 1.3 24.56 s 0.11 1+ 12 1937 B~=100; £=0.30 6
H0Agm 874562 1.3 1.112 0.016 660 ns 40 2” 12 1975 IT=100
0Ag" 873397 1.3 117.59 0.05 249.83 d 0.04 6* 12 1938 B~=98.67 8;IT=1.33 8
10cd —90348.0 0.4 STABLE 0t 12 1925 1S=12.49 18
My, 86470 12 492 h 0.08 7t 12 1939 B+=100
0 86408 12 62.08 0.04 69.1 m 0.5 2+ 12 1962 +=100
10gn 85842 14 4.154 h 0.004 ot 12 1965 £=100
108h  —77450 6 236 s 03 (3%) 12 1972 B+=100
H0Te  —72230 7 18.6 s 0.8 ot 12 1977 B~100; a=0.003#
1oy —60460 50 664 ms 24 (1%) 12 1977 Bt=834; a=174; B*p=113; fTa=1.13
10¥e  —51920 100 93 ms 3 0* 12 1981 a=6435; B+ 2 Btp?
«110pd T : >198Ey, >172Ey(95% CL) for first excited 0" and 2* ; 52Wi26>0.6Ey ok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

Mzy —37560#  700# 240 ms 0.5 3/2%# 15 15Lo04 T 2010 B~=100; B n=10#; B~ 2n=1#

IINb  —48880#  300# 54 ms 2 5/27# 15 1997 B~=100; B~ n=90#; B~ 2n=0#

Mo —59940 13 193.6 ms 4.4 1/2%# 15 15Lo04 T 1994 B~=100; B n<12 *

HMo™  —598404 50# 100# S50# 200 ms 7/27# 15 2011 B~=100; B~ n=0.02#

e —69025 11 350 ms 11 5/2t# 09 09Pe06 T 1988 B~=100; B~ n=0.85 20

MRy 76785 10 212 s 0.07 5/2% 09 1971 B~=100

Rh 82304 7 11 s 1 (7/27) 09 1975 B~=100

pd  —-85985.9 0.7 234 m 02 5/2% 09 1937 B~=100

Hpgm  _85813.7 0.7 172.18 0.08 55 h 0.1 11/2= 09 1952 IT=733; =273

aAg 882154 1.5 7.433 d 0.010 1/2= 09 16Co01 T 1937 B~=100 *

HTAgm  —88155.6 1.5 59.82 0.04 648 s 0.8 7/2 09 1957 1T=99.3 2; B~=0.7 2

Mcd 892522 0.4 STABLE /2 09 1925 1S=12.80 12

Hicgm  —88856.0 04 396.214 0.021 48.50 m 0.09 11/2= 09 1945 IT=100

n —88392 3 2.8063 d 0.0007 9/2* 09 16Dz01 T 1947 =100

Hpm 87855 3 536.99 0.07 77 m 02 /2= 09 1966 1T=100

11Sn —85939 5 353 m 0.6 7/2% 09 1949 B*=100

Higpm  —85684 5 254.71 0.04 125 ps 1.0 1/2% 09 1972 IT=100

118p —80837 9 75 s 1 (5/2%) 09 1972 B=100

M Te —73587 6 262 s 0.6 (5/2)* 09 05Sh24 T 1967 B=100; BFp=? *

iy —64954 5 25 s 02 5/2F# 09 1977 BT~100; a=0.1; B*p?

xXe  —54400 90 740 ms 200 5/2*# 09 12Ca03 D 1979 BT 2% a=1041.9;B%p?

ics —42820# 2004 1# us 3/2T# p?
1Mo T : average 15L004=196(5) 11Ku16=186(9); other 09Pe06=200(+41-36) *x
#1TAg T : average 16Co01=7.423(0.013) 74R018=7.450(0.017) s
#1111 T : average 16Dz01=2.8067(0.0034) 14Un01=2.805(0.004) 04Sc04=2.8063(0.0007) *%
«!1Te T : others 67Ka01=19.0(7) 67B0o41=19.5(5) conflicting, not used *x

1127y —33810# 7004 43 ms 21 o+ 15 15Lo04 T 2010 B~=100; B~ n=30#; B~ 2n=0.3# *

12Nb 442704 300# 38 ms 2 2*# 15 15Lo04 T 1997 B~=100; B~ n=70#; B~ 2n=1#

2Mo  —57460#  200# 125 ms 5 ot 15 15Lo04 T 1994 B~=100; B~ n=0.3#

127 —65259 6 323 ms 6 (2*) 15 15Lo04 T 1990 B=100; B n=1.52

2 em —64907 6 352.3 0.7 150 ns 17 15 FGK127 E 2010 IT=100 *

2Ry —75631 10 1.75 s 0.07 o+ 15 1970 B~=100

2Rh  —79730 40 34 s 04 (1*) 15 99LhOl T 1972 B~=100 *

12RH"  —79390 60 340 70 BD 673 s 0.5 (67) 15 99LhO1 T 1987 B~=100 *

2pd 86322 7 21.04 h 0.17 ot 15 1951 B~=100

2Ag  —86583.7 2.4 3.130 h 0.008 2015 1938 B~=100

2cd - —90574.86 0.5 STABLE ot 15 1925 1S=24.13 21

1210 —87990 4 1488 m 0.15 It 15 1947 BT=57.448; B=42.6 48

2pym 87833 4 156.592  0.025 20.67 m 0.08 4+ 15 1953 IT=100

2 —87639 4 350.80 0.05 690 ns 50 (H* 15 1976 1T=100

2mr 87376 4 613.82 0.06 2.81 wus 0.03 8 15 87Eb02 J 1976 IT=100

128 —88655.06  0.29 STABLE ot 15 1927 1S=0.97 1; 28+ ? *

128p —81599 18 535 s 0.6 3*) 15 1959 BT=100

2gym - 80773 18 825.9 0.4 536 ns 22 8) 15 1976 IT=100

12Te —77568 8 20 m 02 o+ 15 1976 BT=100

12y —67063 10 334 s 0.08 1"# 15 78Rol9 D 1977 *~100; @=0.0012; B*p=0.88 10;...

112Xe  —60026 8 27 s 08 ot 15 1978 BT=~100; a=1.28; BTp?

2¢cs 46290 90 490 us 30 1T# 15 1994 p~100; <0.26
#1127r T : symmetrized from 15L004=30(+30-10) s
«112Tcm E: 12Ka36=93.1(0.5) keV and 259.2(0.5) keV ¥ rays in cascade to 27 # ground-state ok
*12Rh T : 99Lh01=3.45(0.37) supersedes 91Jo11=2.1(0.3), 88Ay02=3.8(0.6) same group *x
#!12Rh" T : supersedes 88Ay02=6.8(0.2) of same group Hok
#1128n T: >1.3Zy for Ov-¢¢ transition to 05 state in !'>Cd ok
#1121 D:...; B a=0.104 12 EES

I3Nb  —40510#  400# 32 ms 4 5/2t# 15 1997 B~=100; B~ n=90#; B~ 2n=2#

BMo  —52490#  300# 80 ms 2 3/27# 15 1994 B~=100; B~ n=3#

BTe  —62812 3 152 ms 8 5/27# 15 1992 B~=100; B~ n=2.13 *

B3 Tem 62698 3 114.4 0.5 527 ns 16 (5/27) 15 12Ka36 T 2010 IT=100 *

BRu  —71870 40 800 ms 50 (1/27) 10 1988 B~=100

IBRu™  —71740 40 130 18 510 ms 30 (7/27) 10 98Kul7 E 1998 IT=2; B~ =? *

IBRh 78768 7 280 s 0.2  (7/2%) 10 93Pell J 1971 B~=100

13pq —83591 7 93 s 5 (5/2%) 10 1954 B~=100

13pgm 83510 7 81.1 0.3 300 ms 100 (9/27) 10 1993 IT=100

1BAg  —87027 17 537 h 005 1/27 10 1949 B~=100

1BAgm 86984 17 43.50 0.10 687 s 1.6 7/2% 10 1958 IT=647; =367

3cd —89043.28  0.24 8.04 Py 0.05 /2% 10 1925 1S=12.22 12; =100 *

B3cdm  —-88779.74  0.24 263.54  0.03 13.89 y 0.1 11/2= 10 11Ko01 TD 1965 B=99.9036 19; IT=0.0964 19 *

1310 —89367.12  0.19 STABLE 9/2% 10 1934 1S=4.29 5

By 8897542 0.19 391.699  0.003 1.6579 h 0.0004 1/2= 10 1939 1T=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

33n  —88328.1 1.6 115.09 d 0.03 /2t 10 1939 B+=100

13gpm —88250.7 1.6 77.389 0.019 21.4 m 04 7/2t 10 1961 1T=91.1 23; $7=8.9 23

1138b 84417 17 6.67 m 0.07 5/2% 10 1958 B+=100

B3Te 78347 28 1.7 m 0.2 (7/27) 10 1974 BT=100

137 —71120 8 6.6 s 0.2 5/2%# 10 1977 BT=100; ¢=3.310e-7; T ?

13Xe 62204 7 274 s 0.08 5/2# 10 1973 B =100; a=0.011; B p=7 4; B+ a~0.007 4 *

13Xem —61800 7 403.6 1.4 6.9 us 0.3 (11/27)  13Pr01 ETJ 2013 IT=100

B3cs 51765 9 17.7 us 0.4 (3/2%) 15 1984 p=100

3Ba  —39780#  300# 100# ms 5/2%4 pha?
#1B3Tc J:07Ku23 > 5/2 *%
#BTe” T symmetrized from 12Ka36=526(+16-15) ms s
#!BRu”  E: above the 99 keV level and below 160 keV ok
+113¢d T : from 07Be61=8.037(0.005)(0.05 systematics); sk
«113¢d T: other 09Da03=8.00(0.11)(syt 0.24) outweighed *k
#13Cd™ T :average 11Ko01=13.97(0.13) 72Wal 1=14.6(0.5) 65FI102=13.6(0.2) *%
B T:99.476 m 23 sk
#113Xe D : @=0.0024-0.0204% from estimated limit for the reduced width, see 85Ti02 ok
#113Xe D:  B'pand BT« derived from B p/a=605(35) and B p/B+ =500-1500 in 85Ti02 ok

4Nb 353904  500# 17 ms 5 15 2010 B~=100; B~ n=50#; B~ 2n=6#

Mo  —49810#  300# 58 ms 2 0t 15 1997 B~=100; B~ n=3#

4Te 58600 430 & 90 ms 20 (17) 12 11Ri0O1 TJ 1994 B~=100; B~ n=6# *

HaTem 58437 13 160 430 & 100 ms 20 (4,5) 12 11Ri0O1 TJI 2011 B~ 7 B n=6#

4Ry 70222 4 540 ms 30 0t 12 06Mo07 T 1991 B~=100; B~ n=0#; B~ 2n=0# *

4Rh  —75710 70 1.85 s 0.05 12 1988 B~=100

I4Rh™ 755104  170# 2004 150# 1.85 s 0.05 (77) 12 1987 B~=100

14pd - 83491 7 2.42 m 0.06 0ot 12 1958 B~=100

4Ag 84931 5 46 s 0.1 " 12 1958 B~=100

4Agm 84732 7 199 5 1.50 ms 0.05 <6%) 12 1990 IT=100

4cd - —90014.93 0.28 STABLE (>92Py) 0"  1295Geld4 T 1925 1S=28.73 42; 2B~ ?

4 —-88569.8 0.3 719 s 0.1 1™ 12 1937 B~=99.50 15; +=0.50 15

pm —88379.5 0.3 190.2682  0.0008 49.51 d 0.01 5712 1939 1T=96.75 24; B+=3.25 24

" —88067.9 0.3 501.948 0.003 43.1 ms 0.6 8 12 1958 1T=100

4 —87928.1 0.3 641.745 0.003 43 ns 0.4 712 1975 IT=100 *

148n  —90559.723  0.029 STABLE 0t 12 1927 1S=0.66 1

4gnm  —87472.35 0.08 3087.37 0.07 733 ns 14 712 1980 1T=100

1148 84497 22 3.49 m 0.03 3F 12 1959 Br=100

14gbm 84002 22 495.5 0.7 219 us 12 87) 12 1973 1T=100

4Te 81889 28 152 m 0.7 0ot 12 1968 B+=100

14y —72800#  150# 2.1 s 02 1™ 12 1977 B+=100; Bp?

Hapn 725304 150# 265.9 0.5 62 s 0.5 (7) 12JBI96 D 1995 B+=912;1T=92 *

4Xe —67086 11 10.0 s 0.4 0t 12 1977 B*=100

4Cs 54680 70 570 ms 20 (1) 12 1978 *~100; 2=0.018 6; BTp=8.7 13; BT =0.19 3

4Ba —45910 100 460 ms 125 0" 12 16Ca33 T 1995 BH=100; Bp=20 10; a=0.9 3; 12C<0.0034 *
#114Tc T : others, might be mixture of ground-state and m : 15Lo04=120(10) 06Mo07=91(+62-35) *k
#1147 T: 99Wa09=150(30) EES
«14Ru T : average 06Mo07=510(+69-65) 92J005=530(60) 91Le09=570(50) *k
#141nP T : typo in NUBASE2012 : 4.3 us, should be 4.3 ns cf. 75Ra07 and ENSDF2012 Hok
sl 14 D : evaluated for NUBASE by J. Blachot, based on "'#I IT decay ok
#114Ba T : average 16Ca33=380(+190-110) 97Jal2=430(+300-150) *%

ISNb  —31350#  500# 23 ms 8 5/2t# 15 2010 B~=100; B~ n=60#; B~ 2n=1#

SMo  —447504  400# 45.5 ms 2.0 3/2T# 15 2010 B~=100; B~ n=3#; B~ 2n=0.01#

5Te 56320 790 78 ms 2 5/2%# 15 1994 B~=100; B~ n=20#

SRu - —66190 90 318 ms 19 (3/2%) 12 11Ri07 J 1992 B~=100; B~ n=0.02# *

ISRu™ —659404  140# 250# 100# 76 ms 6 (9/27) 12 2010 IT=100 *

I5SRh 74230 7 990 ms 50 (7/2%) 12 11Ri07 J 1988 B~=100; B~ n=0.05#

15pd 80426 14 25 s 2 (1/2)* 12 1958 B~=100

15pdm —80337 14 89.21 0.16 50 s 3 (7/27) 12 1987 B~=92.020; IT=8.0 20

15Ag 84983 18 20.0 m 0.5 /27 12 1949 B~=100

1S Agm 84942 18 41.16 0.10 18.0 s 0.7 7/2% 12 1958 B~=79.03;1T=21.03

15cd  —88084.5 0.7 53.46 h 0.05 /27 12 1939 B~=100

15cdm —87903.5 0.9 181.0 0.5 4456 d 0.24 11/2- 12 FGKI127J 1959 B~ ~100; IT<0.003 *
SIn —-89536.346  0.012 441 Ty 25 9/2t 12 1924 1S=95.71 5; B~=100

WSmm  —89200.102  0.021 336.244  0.017 4.486 h 0.004 1/27 12 1961 IT=95.07; B~=5.07

58n  —90033.835  0.015 STABLE /25 12 1927 1S=0.34 1

158n™  —89421.03 0.04 61281 0.04 3.26 us 0.08 7/2% 12 1967 1T=100

15gp"  —~89320.20 0.12 713.64 0.12 159 us 1 11/27 12 1958 1T=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

158 87003 16 321 m 03 5/2F 12 1958 BT=100

15 84207 16 2796.26 0.09 159 ns 3 (19/2)~ 12 1977 IT=100

15Te —82063 28 * 58 m 02 7/2% 12 1961 B*=100

15Tem 82053 29 10 7 * 67 m 04 (1/2)* 12 GAu E 1974 +~100; IT<0.06 *

5Ter 81783 28 280.05 0.20 75 ps 02 11/20 12 1972 IT=100

1151 —76338 29 13 m 02 5/2"# 12 1969 B*=100

5Xe  —68657 12 18 s 4 (5/2%) 12 1969 B=100; B*p=0.34 6; =0.0003 1

5Cs 597004  100# 14 s 08 9/27# 12 1978 B+=100; B+p~0.07

5Ba —49020#  200# 450 ms 50 5/2t# 12 1997 B+=100; BT p>15
DRy J : suggested in 11Ri07 from B~ decay study ok
«!SRu™  E:ENSDF2012 > 61.7keV =
«115Cdm J : measured magnetic moment and L(d,p)=5 ok
#5Tem E : less than 20 keV, from ENSDF ok

oMo —41500#  500# 32 ms 4 ot 15 2010 B~=100; B~ n=10#; B~ 2n=0#

H6Te  —51460#  300# 57 ms 3 2t# 15 1997 B~=100; B~ n=204#; B~ 2n=0.05#

oRu 64069 4 204 ms 6 0" 15 1994 B~=100; B~ n=0.1#

6Rh  —70740 70 * 685 ms 39 1t 10 06Mo07 TD 1970 B~=100; B n<2.1 *

HORK™  —70540#  170# 200# 1504 * 570 ms 50 (67) 10 1987 B~=100

Hopq 79832 7 118 s 04 o+ 10 1970 B~=100

oAg 82543 3 383 m 008 (07) 10 1958 B~=100 *

H6Agm 82495 3 47.90 0.10 20 s 1 (3%) 10 2005 B~=93.0; IT=7.0

HoAgn 82413 3 129.80 0.22 93 s 03 (67) 10 1970 B~=92.0; IT=8.0

6cd 8871248  0.16 287 Ey 13 o 10 15Ball T 1925 1S=7.49 18; 2 =100 *

o —88249.75  0.22 1410 s 003 17 10 13Wr01 D 1937 B~ ~100; £=0.0237 43 *

Hopym 8812248 022 127.267 0.006 5429 m 0.17 5* 10 1945 B~=100

o —87960.09  0.22  289.660 0.006 2.18 s 0.04 8- 10 1950 IT=100

6gn  —91525.97  0.10 STABLE ot 10 1922 1S=14.549

égpm  —89160.00  0.10 2365.975 0.021 348 ns 19 5° 10 1964 1T=100

Hogp"  —87978.81  0.20 3547.16 0.17 833 ns 30 10t 10 1978 1T=100

16gh 86822 5 158 m 0.8 3* 10 1949 B*T=100

16gpm  —86728 5 93.99 0.05 194 ns 4 1t 10 1976 IT=100

Hogh" 86440 40 390 40 BD 60.3 m 0.6 8- 10 1949 B*T=100

116Te —85269 28 249 h 0.04 ot 10 1958 B*=100

1oy —77490 100 291 s 0.15 1 10 1976 Bt=100

Hopn —77060 100 430.4 0.5 327 us 016 (77) 10 1990 1T=100

6xXe 73047 13 59 s 2 o+ 10 1969 B*=100

16Cs  —62040#  100# * 700 ms 40 (1f) 10 77Bo28 D 1975 BT=100; BTp=0.28 7; BT @=0.04925 =x

HoCem  _61940# 1204 100# 60# * 385 s 0.13 47,56 10 1975 B=100; B p=0.51 15; B+ =0.008 2

16Ba  —54580#  200# 1.3 s 02 o' 10 1997 BT=100; BTp=31

H6ra  —40650%#  310# 10# ms 10 BT % BTp%p? *
#16Rh T : average 06Mo07=688(+52-50) 88 Ay02=680(60) D : B~ n limit from 06Mo07 Hok
#1107 T:230(5)s s
e T : also Ov-B B 96Ar36>5000Ey and Majoron 96Ar36>1200Ey 98Da23>1200Ey Hok
#1101 D : average 13Wr01=0.0246(44stat)(39syst) 98Bh04=0.0227 63 *k
#1101 T : also 13Wr01=14.9(0.8) s
#116Cs D : from 77B028; ENSDF2010 erroneously gives S+ p=2.8 7 ok
#1161 T : half-life estimate is for 7 decay; no p-decay within 20 ys-20ms ok

Mo —36170#  500# 22 ms 5 3/2%# 15 2010 B~=100; B~ n=10#; B~ 2n=0.2#

WTe  —48380#  400# 445 ms 3.0 5/27# 15 1997 B~=100; B~ n=30#; B~ 2n=0#

"Ru  —59490 430 151 ms 3 3/27# 15 1994 B~=100; B~ n=0.5#

WRu™ 59310 430 185.0 0.4 249 us 0.6 15 2012 1T=100 *

Rh  —68897 9 421 ms 30 7/2"# 11 06Mo07 TD 1991 B~=100; B n<7.6 *

Wpd 76424 7 43 s 03 (3/2%) 11 04Ur04 J 1968 B~=100

H7pgm 76221 7 203.3 0.3 19.1 ms 0.7 (9/27) 11 04Ur04 7T 1990 1T=100

WAg  —82182 14 736 s 14 1/27# 11 1958 B~=100 *

7 Agm 82153 14 28.6 0.2 534 s 005 7/2%# 11 1990 B~=94.0 15;1T=6.0 15 *

7cd  —86418.4 1.0 249 h 004 1/2% 11 1939 B~=100

7cdm —86282.0 1.0 136.4 0.2 336 h 0.05 11/27 11 13Yo02 J 1966 B~ =100; IT~0

W71 —88943 5 432 m 03 9/2t 11 1937 B~=100

W 88628 5 315.303 0.011 1162 m 03 1727 11 1940 B~=52.915;1T=47.1 15

178n  —90397.8 0.5 STABLE /20 11 1923 1S=7.68 7

17gp™m  —90083.2 0.5 314.58 0.04 14.00 d 005 11/27 12 1950 1T=100

7gn"  —87991.4 0.6  2406.4 0.4 1.75 ps 0.07 (19/2%) 11 1979 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J®  Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

78b  —88640 8 280 h 0.01 5/2* 11 1947 B*=100

7gpm  —85509 8  3130.76 0.19 355 us 17 (25/2)t 11 1970 1T=100

78p" 85409 8  3230.7 0.2 290 ns 5 (23/27) 11 1987 IT=100

WTe  —85095 13 62 m 2 12t 11 1958 e=751;et=251

WTem 84799 13 296.1 0.5 103 ms 3 (11/27) 11 99Mo30 J 1963 1T ?

17y —80436 26 222 m 0.04 (5/2)* 11 1969 BT=100; et ~77

WXe  —74185 10 61 s 2 520 11 1969 B1=100; B p=0.0029 6

Wes 66490 60 * 84 s 06 9/27# 11 1972 B=100

N7cem  —66340%# 100# 1504 80# * 65 s 04 3/2%% 11 1978 B*=100

7Cst —66440 80 50 50 R=? spmix

WBa  —57460 250 175 s 007 (3/2)%% 11 97Jal2 D 1977 B=100; B*p=13 3; BT a=0.024 8 *

WLa  —46470# 200# 217 ms 1.8 (3/2%) 11 11Li28 TJ 2001 p=? BT=6.1#; B p? *

7 g non existent RN 10 ms 5 (9/2%) 11 01S002 I *
#7TRu™ T : symmetrized from 12Ka36=2.487(+0.058-0.055) *x
#!1"Rh T : average 06Mo07=394(+47-43) 91Pe10=440(40) s
17 Ag T : symmetrized from 72.8(+2.0-0.7) ok
#17Ag" ] :E3 to ground-state 1/2~# sk
+117Ba D : B*p from 97Jal2. B*p/B* a=350-1200 from 85Ti02 yields B 0t=0.011%-0.037% ok
«17La T : average 11Li28=20.1(2.5) 01Ma69=24(3) 01S002=22(5) ok
#117Lam 1 : reported in 01S002 with E=121(10) keV. Not observed in 11Li28 sk

8Mo  —32630# 500# 21 ms 6 0f 15 15Lo04 TD 2015 B~=100; B~ n=10#; B~ 2n=0.08# *

U8Te  —43790# 400# 30 ms 4 PAR 15 2010 B~=100; B~ n=30#; B~ 2n=0.6#

8Ru  —57260# 200# 99 ms 3 ot 15 1994 B~=100; B~ n=1#

5Rh  —64887 24 284 ms 9 (4710)% 06 15Lo04 T 1994 B~=100; B n=3.1 14 *

8pd 753887 2.5 19 s 0.1 0F 06 1969 B~=100

8Ag  —79553.8 2.5 376 s 0.15 1~ 95 93Ja03 J 1967 B~=100

H8Agm  —79508.0 2.5  45.79 0.09 0.1 us 0-)t02(-) 95 1989 IT=100

8Agn 794262 2.5 127.63 0.10 20 s 02 4t) 95 1971 B~=59; IT=41

8AgP 792744 2.5 279.37 0.20 0.1 us (2+,3%) 95 1989 IT=100

18cd  —86702 20 50.3 m 02 0f 95 1961 B~=100

181 —87228 8 * 50 s 05 1" 95 1949 B~=100

W8pm  _87130# 504 1004 50# * 4364 m 0.007 5+ 95 94ItA T 1964 B~=100

8 —86990#  50#  240# S50# 85 s 03 8~ 95 1969 1T=98.63; f~=1.4 3 *

88n 916529 0.5 STABLE 0* 95 1924 1S=24.229

18gpm  —89078.0 0.5 2574.91 0.04 230 ns 10 7 95 1961 IT=100

118gp" 885448 0.5 3108.06 0.22 2.52 ps 0.06 (10") 95 11Fol5 I 1973 1T=100

1185 87996 3 36 m 0.1 I 95 1947 BT=100

18gy™ 87945 3 50.814 0.021 20.6 ps 0.6 3)*" 95 1975 1T=100

118gh" 87746 5 250 6 BD 500 h 0.02 8 95 1947 B*=100

8Te  —87697 18 6.00 d 0.02 0t 95 1948 e=100

181 —80971 20 137 m 0.5 2 95 1957 B=100

Hspn —80782 20 188.8 0.7 85 m 05 (77) 95 03Mo36 E 1968 BT=100; IT=? *

18%e  —78079 10 38 m 09 0t 95 1965 BT=100

8cs 68409 13 * 14 s 2 2 95 1969 +=100; B*p=0.021 14; BT =0.00125 =

8cem  —68310#  60# 1004 60# * 17 s 3 (77) 95 93Bed6 J 1972 B=100; B*p=0.021 14; B+ =0.0012 5

8Ce™ 68404 12 5 4 R<0.1 Spmix

18Ba  —623504 200# 52 s 02 0f 06 97Jal2 T 1997 B*=100

8La  —49560# 300# 200# ms BT 2B p?
«18Mo T : symmetrized from 15L004=19(+7-4) ok
18Ry T : average 15L004=285(10) 06Mo07=266(+22-21) 00J018=310(30) sk
#118Rh J : from 00Jo18 ok
#1817 E : 138.2(0.5)keV above ''8In", from ENSDF sk
x 18 E : from a least-squares fit to level scheme of 03M036 ok
#18Cs D : derived from B+p=0.042(6)%, B+ =0.0024(4)% for mixture of ground-state and isomer. Hk
«18Cs D: Replaced by uniform distributions from zero to values for each isomer *k

9Te  —40370# 500# 22 ms 3 5/2t# 15 2010 B~=100; B~ n=30#; B~ 2n=0.1#

YR —52560# 300# 69.5 ms 2.0 3/2# 15 1997 B~=100; B~ n=3#; B~ 2n=0#

9Rw™  —52330# 300#  227.1 0.7 384 ns 22 15 2012 IT=100 *

Rh  —62823 9 190 ms 6 7/2# 09 15Lo04 T 1994 B~=100; B n=6.4 16

9p4 71408 8 920 ms 80 3/2t# 09 06Mo07 TD 1991 B~=100; B~ n=0# *

H9pdm  —71110# 1504  300# 150# 3# ms 11/2-# IT2% B8 ?

Mg —78646 15 * & 60 s 05 1/27# 09 1975 B~=100

9Agm  —78626%# 254 20# 20# * & 2.1 s 0.1 7/2 % 09 1975 B~=100 *

9cd  —83980 40 2.69 m 0.02 1/2% 09 13Y002 J 1961 B~=100

19cdm  —83830 40 146.54 0.11 220 m 0.02 11/2= 09 13Y002 J 1974 B~=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

191 —87699 7 24 m 0.1 9/2* 09 1949 B~=100

M1y 87388 7 311.37 0.03 180 m 0.3 1/2= 09 1973 B~=95.6; 1T=4.4

m" 87045 7 654.27 0.07 130 ns 15 (3/2)" 09 1974 IT=100

1P 85042 7 2656.9 1.8 240 ns 25 (25/27) 09 2002 IT=100

98n  —90065.0 0.7 STABLE /2t 09 1925 1S=8.59 4

19gpm 899755 0.7 89.531 0.013 293.1 d 07 11/27 09 1950 IT=100

19gp"  —87938.0 1.2 2127.0 1.0 9.6 us 12 (19/2%) 09 1992 IT=100

1198nP —87696.0 0.8 2369.0 0.3 96 ns 9 23/21 16Is03  ETJ 2016 IT=100

198h 89474 8 38.19 h 022 5/2t 09 1947 =100

19gpm - 86920 8 2553.6 0.3 130 ns 3 19/2= 09 911002 J 1991 IT=100

19gh" 86622 11 2852 7 850 ms 90  27/2*# 09 1979 IT=100 *

119Te —87181 8 16.05 h 0.05 1/2% 09 1948 £=97.945,e7=2.06 5

9Tem 86920 8 260.96 0.05 470 d 004 11/2= 09 1960 £=99.59 4; e*=0.41 4; IT<0.008

197 —83766 28 191 m 04 5/2% 09 1954 e"=514;¢e=494

19%e  —78794 10 58 m 03 5/24) 09 90Ne.A J 1965 e"=795;¢e=215

¢y —72305 14 430 s 02 9/2t 09 75Ho09 D 1969 BT=100; Bt o<2e-6

9cem 722604 304 S50# 30# 304 s 0.1 3240 09 1978 B*=100

9¢cst 72289 9 16 11 R=.5 125 spmix

9B —64590 200 54 s 03 (5/2%) 09 1974 BT=100; BTp=252

La  —54790# 300# # s 11/27# +9

19Ce  —43940# 500# 2004 ms 5/2+# BT B p?
#'PRu” T :symmetrized from 12Ka36=383(+22-21) ok
«119pd T : average 06Mo07=918(111) 91Pe04=920(130) ok
#!19Ag"  E:estimated from 7/2% level in isotopes '3 Ag=43 'S Ag=41 "7 Ag=28 ok
#1198 E : estimated less than 20 keV above 2841.7 level sk

120Tc  —35520# 500# 21 ms 5 15 2010 B~=100; B~ n=30#; B~ 2n=2#

120Ru —50010# 400# 45 ms 2 ot 15 2010 B~=100; B~ n=4#

20Rh  —58820# 200# 129.6 ms 4.2 13 15Lo04 T 1994 B~=100; B~ n<5.4; B~ 2n=0# *

120Rh"  —58660# 200#  157.2 0.7 295 ns 16 13 12Ka36 ETD 2012 IT=100 *

120pd  —70280.1 2.3 492 ms 33 o+ 14 06Mo07 TD 1993 B~=100; B n<0.7 *

120Ag  —75652 4 152 s 007 4% 02 12Ba58 TJ 1971 B~=100; B~ n<0.003 *

120Agm  —75650#  50# 0# 50# 940 ms 100 (07,17) 12Ba58 TID 2012 B~=21T?

120Ag" 75449 4 203.0 0.2 384 ms 22 7). 02 12Ba58 EJD 1971 IT=68 10; f~=325 *

120cd —83957 4 50.80 s 0.21 0" 02 1973 B~=100

1201 —85730 40 3.08 s 0.08 1 02 1958 B~=100

1201pm —85680#  SO0# S50# 60# 462 s 0.8 (5" 02 13Mal5 J 1960 B~=100

12010t 854304 200# 3004 2004 473 s 05 8(-) 02 79F0l0 J 1960 B~=100

1208n  —91098.4 0.9 STABLE o+ 02 1926 1S=32.58 9

1205y —88616.8 0.9 2481.63 0.06 11.8 us 0.5 7= 02 1960 IT=100

120gp"  —88196.2 0.9 2902.22 0.22 6.26 pus 0.11 10" 02 FGKI28 J 1987 IT=100 *

1205 88418 7 1589 m 0.04 1" 02 1937 B*=100

120gbm —88420#  100# o# 1004 576 d 0.02 8~ 02 1958 BT=100

205" 88340 7 78.16 0.05 246 ns 2 (3%) 02 1976 IT=100

12057 86090 7 2328.3 0.6 400 ns 8 02 1983 IT=100

120Te —89368 3 STABLE ot 02 1936 1S=0.09 1; 28" ?

120 —83753 15 81.67 m 0.18 2- 02 06PhO1 T 1957 B*=100 *

120pm 83680 15 72.61 0.09 242 ns 5 3F 02 11Mo27 TI 1974 IT=100 *

120 —83433 21 320 15 53 m 4 (77) 02 1967 B*=100

120xe  —82172 12 46.0 m 0.6 0 02 06PhO1 T 1965 B+=100

120cs —73889 10 604 s 0.6 20 02 06PhO1 T 1969 BT=100; BT a<2.0e-54; BTp<Te-63 =x

20cgm  —73790%#  6O# 100# 60# 57 s 6 (77) 02 75Ho09 D 1977 BT=100; Bt a<2.0e-5 4; BTp<Te-63

120cet 73884 9 5 4 R<0.1 spmix

120Ba —68890 300 24 s 2 0t 02 92Xu04 T 1974 B*=100

20La  —57570# 300# 28 s 02 02 1984 BT=100; BFp="

120Ce  —49600# 500# 2504 ms 0" B+ % Btp?
#120Rh T : average 15L004=131(5) 06Mo07=136(+14-13)) 04Wa26=120(10) *%
#120Rh"  E: 12Ka36=59.1(0.5) and 98.1(0.5) y rays in cascade to ground-state ok
#120Rp™ T : symmetrized from 12Ka36=294(+16~15) *k
#120pd D : 2v-B decay estimated 150(60) Ey *k
#2070 T : not used 83Re05=1.25(0.03) 71F022=1.17(0.05) D : from 93Ru01 ok
#1204 0" T : average 12Ba58=440(50) 03Wal3=400(30) 71F022=320(40) *%
#1208 I : E2 (from intensity balance) to 8t 1(354.9)/1(65.7)=8.7(1.0) s
#1201 T : average 06Ph01=82.1(0.6) 00H019=81.7(0.2) 65An05=81.0(0.6) *%
120 T : average 11Mo027=244(5) 74Mu10=228(15) *k
«120Cg T : average 06Ph01=60.0(7) 93A103=60(2) 77Ge03=64(3) 69Ch18=61.3(1.4) *k
#120Cs D : isomers not distinguished by 75H009 in B & and B*p. Values replaced Hok
#120Cs D: by upper limits for both (see ENSDF evaluation of ''8Cs) ok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
2ITc  —31780# 500# 22 ms 6 5/2t# 15 2015 B~=100; B~ n=50#; B~ 2n=0.7#
2IRu  —45050% 400# 29 ms 2 3/2t# 15 2010 B~=100; B~ n=6#; B~ 2n=0#
2IRh  —56250 620 76 ms 5 7/2t# 10 15Lo04 T 1994 B~=100; B~ n=T#
2Ipd  —66182 3 290 ms 1 3/2t# 10 151004 T 1994 B~=100; B~ n<0.8
2lpgm  —66047 3 135.5 0.5 460 ns 90 11/27# 10 12Ka36 ETD 2007 IT=100; B~ 2; B~n=0# *
2lpgn  —66022 15 160 15 460 ns 90 12Ka36 ETD 2007 IT=100; B~ ?; B~ n=0# *
2lAg  —74403 12 * 780 ms 20 7/2t4% 10 1982 B~=100; B~ n=0.080 13
2IAgm  —74383#  23# 204 20# * 200# ms 1/27# B~ %IT?
2lcd -81073.8 1.9 135 s 03 3/2% 10 13Yo02 J 1965 B~=100
2lcdm  -80858.9 1.9  214.86 0.15 83 s 08 11/2= 10 13Yo02 J 1982 B~=100
2lln - 85836 27 23.1 s 06 9/2% 10 1960 B~=100
P2l 85522 27 313.68 0.07 3.88 m 0.10 /2= 10 1974 B=98.82;1T=1.22
2y 83388 27 2448 1 17 ps 2 (21/27) 10Re01 ETJ 2010 IT=100 *
2lsn  —89197.3 1.0 27.03 h 0.04 3/2% 10 1948 B~=100
2Igp  —89191.0 1.0 6.31 0.06 439 y 05 11/2= 10 1962 IT=77.6 20; B~=22.4 20
2lgp" 871985 1.3 1998.8 0.9 53 us 05 (19/2%) 10 1995 IT=100 *
2lgn? 869762 1.1 2221.1 0.4 520 ns 50 (23/2%) 16Is03 EJT 2012 IT=100
2Isne —86362.7 2.1 2834.6 1.8 167 ns 25 (27/27) 10 1995 IT=100
2Isb  —89600.3 2.6 STABLE 5/2% 10 1922 1S=57.215
12Igp™  —86859 12 2741 12 179 us 6 (25/2%) 10 09Wa02 EJ 2008 IT=100 *
21Te 88546 26 19.17 d 0.04 /25 10 1939 B+=100
2lTem 88252 26 293.974 0.022 1642 d 08 /2= 10 1940 IT=88.6 11; B*=11.411
121 —86251 5 2.12 h 001 5/27 10 1950 B*=100
2pn 83874 5 23769 0.4 9.0 us 14 10 1982 IT=100
21Xe  —82481 10 40.1 m 2.0 524410 1952 B+=100
2lcs —77102 14 155 s 4 324010 1969 B+=100
2legm —77034 14 68.5 0.3 122 s 3 9/2+) 10 1981 B+=83;IT=17
2lcgt —77056 16 46 8 R=21 spmix
21Ba -70740 140 29.7 s 15 5/24) 10 75Boll D 1975 B=100; B p=0.02 1
2lLa —62190# 300# 53 s 02 11/27°# 10 1988 B+=100; B*p?
21Ce  —52690# 400# 1.1 s 0.1 (5/2)4% 10 1997 B+=100; BHp~1
2ipr —41420# 500# 12 ms 5 (3/2) 10 2005 p~100 *
#121pdm T : symmetrized from 12Ka36=460(+85-92) E : other 07T023=135(3) keV sk
#121pdr T : symmetrized from 12Ka36=463(+83-94) and assuming two cascading isomers ok
#121pdn E : xkeV above 121Pdm, x below energy threshold 50 keV ok
#1211 T : other 02Lu15=350(50) ns, assigned J=(25/27); further studies are needed sk
#1221 gp" E: '21Sn"=1998.8(0.9) and '>! Sn?=2834.6(1.8) are from ENSDF2000,not in 2010 ok
«121gpm E : above 2720.9 level and <2761; other 08J003=2721.1 + x with x<60 or x<80 Kk
#121pp T : symmetrized from 10(+6-3) *x
12Ru 421504 500# 25 ms 1 0t 15 2010 B~=100; B~ n=7#; B~ 2n=0#
122Rh  —52080# 300# 51 ms 6 13 15Lo04 TD 1997 B~=100; B~ n=10#; B~2n=0.01#
I2Rh™  —51810# 300#  271.0 0.7 830 ns 120 13 12Ka36 ETD 2012 IT=100 *
12pd 64616 20 195 ms 5 ot 14 15Lo04 T 1994 B~=100; B~n<2.5
12Ag 71110 40 * 529 ms 13 (3%) 07 1978 B~=100; B~ n=0.186 10
12Agm  —710304  60# 80# 504 * 550 ms 50 (1) o7 2000 B~=100; IT ?; B~ n=0.2# *
2A0"  —71030%#  60# 80# 50# * 200 ms 50 97) 07 2000 B~=100; IT ?; B~ n=0.2# *
12AgP 710304  60# 80# 504 * 63 us 1.0 13Lall T 2013 IT=100
2cd 806124 2.3 524 s 0.03 ot 07 1973 B~=100
2In 83570 50 * 1.5 s 03 1+ 07 1963 B~=100
12[pm 835304  80# 40# 60# * 103 s 06 5t 07 1979 B~=100
2 83290 130 290 140 BD 108 s 04 (8) 07 1979 B~=100
1228n 899413 2.4 STABLE ot 07 1928 1S=4.633; 23~ ?
1228nm  —87532.3 2.4 2409.03 0.04 7.5 us 0.9 7 07 1979 IT=100
122gp" 871757 2.6 2765.6 1.0 62 us 3 (10%) 07 1992 IT=100
129nP —85221.1 2.5 47202 0.5 146 ns 15 (157) 12As05 EJT 2012 IT=100
129 883354 26 27238 d 0.0002 2 07 1939 B~=97.59 12; B+=2.41 12
12gpm 882740 2.6  61.4131  0.0005 1.86 us 0.08 37 07 1962 IT=100
12gp"  —88197.9 2.6  137.4726  0.0008 530 us 30 5" 07 1963 IT=100
1228p»  —88171.8 2.6  163.5591  0.0017 4.191 m 0.003 8~ 07 1947 IT=100
2Te  —90314.5 1.5 STABLE ot 07 1932 1S=2.55 12
1221 —86080 5 3.63 m 0.06 1™ 07 12A101 D 1950 et=782;e=222
12pn 85765 5 314.9 0.4 190 ns 10 (77) 07 12Mo.A T 2004 IT=100
12p 85701 5 379.4 0.5 81 us 3 (77) 07 12Mo.A T 2004 IT=100
121p 85686 5 394.1 0.5 81 us 3 (87) 07 12Mo.A T 2004 IT=100
121 85636 5 444.1 0.5 148 ns 5 (8) 07 12Mo.A T 2004 IT=100
12xe 85355 11 20.1 h 0.1 ot 07 1952 e=100
2¢cs 78140 30 21.18 s 0.19 1t 07 75Ho09 D 1969 B+=100; B+ a<2e-7 *
12¢cgm —78090 30 45.87 0.12 >1 us 3)* 07 1987 IT=100
12¢s" —78005 9 140 30 MD 370 m 0.1 8- 07 1969 B+=100
12cey —78010 30 127.07 0.16 360 ms 20 (5~ 07 1969 IT=100
12¢et 78130 30 14 7 R=0.1.05 spmix

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

12Ba 74609 28 195 m 0.15 0* 07 1974 B*=100

12La —64540#  300# 86 s 05 07 1984 B=100; Btp=?

12Ce —57870#  400# 2% s 0 07 2005 BT % B p?

122py —44780#  500# 5004 ms BT pTp?
#122Rp" E : 12Ka36=63.9(0.5) and 207.1(0.5) y rays in cascade to ground-state *x
#122Rn" T : symmetrized from 12Ka36=820(+130-110) sk
x12Ag™ D : B7n has been observed by 00Kr18 but not quantified ok
#12Ag" D : B~ n has been observed by 00Kr18 but not quantified *k
#122Cs D : B+« intensity upper limit is from 75H009 Hok

2Ru —37080# 500# 19 ms 2 3/2%4% 15 2010 B~=100; B~ n=20#; B~ 2n=0.2#

I2Rh  —49360# 400# 42 ms 4 7/2 4 15 2010 B~=100; B~ n=20#; B~ 2n=0#

123pd —60430 790 108 ms 2 3/2%% 15 1994 B~=100; B n=0.4#

12Ag 69550 30 300 ms 5 7/2%# 04 06Mo07 D 1976 B~=100; B n=1.05

I23Ag™  —69530%#  40# 20# 204 100# ms 1/27°# B~ 1IT?

120" 681504  60#  1400# 50# 202 ns 20 13Lall  ETD 2013 IT=100 *

123Ag7 68080 30 1473 2 393 ns 15 (17/27) 13Lall  ET 2009 1T=100 *

2cd 774142 2.7 210 s 0.02 3/2% 04 13Y002 J 1983 B~=100

2Zcdm 77271 3 143 4 MD 1.82 s 003 11/2= 04 13Yo02 J 1986 B—=%1T?

1231 —83430 20 6.17 s 0.05 9/2)" 04 1960 B~=100

23 83103 20 327.21 0.04 474 s 04 (1/2)- 04 1960 B~=100

By 81352 20 2078.1 0.6 1.4 us 02 (17/27) 04Sc42  ETI 2004 IT=100 *

12ImP 81300 50 2128.1 50.0 >100 pus (21/27) 10 10Re01 EJIT 2010 IT=100 *

1238n —87816.2 2.4 1292 d 04 11/2= 04 1948 B~=100

1238pm  —87791.6 2.4 24.6 0.4 40.06 m 0.01 3/2 04 1948 B~=100

1238n"  —85871.2 2.6 1945.0 1.0 7.4 us 2.6 (19/2%) 04 1992 IT=100

123807 —85663.2 2.7 2153.0 1.2 6 us (23/2%) 04 1994 IT=100

1238n¢  —85103.2 2.8 2713.0 1.4 34 pus (27/27) 04 1994 IT=100

1238b —89224.1 1.5 STABLE 7/2% 04 1922 1S=42.79 5

1238b™  —86986.3 1.5 22378 0.3 214 ns 3 19/2- 09Wa02 ETJ 2005 IT=100 *

1238b"  —86610.7 1.6 26134 0.4 65 us 1 23/2% 09Wa02 ETJ 2007 IT=100 *

123Te —89172.2 1.5 STABLE (>2Py) 1/2F 04 03A102 T 1932 1S=0.89 3; =100

123Tem  —-88924.7 1.5 24747 0.04 1192 d 0.1 11/2= 04 1951 IT=100

1231 —87944 4 13.2235 h 0.0019 5/2% 04 1949 B*=100

123Xe  —85249 10 2.08 h 0.02 1/2+ 04 90Ne. A J 1952 BT=100

123Xem 85064 10 185.18 0.11 549 us 026 7/209 04 1981 IT=100

123Cs —81044 12 588 m 0.03 1727 04 1954 B*=100

123Cgm 80888 12 156.27 0.05 1.64 s 012 (11/2)~ 04 1972 1T=100

23ce" 80792 23 252 20 114 ns 5 (9/2%) 04 GAul27 E 2000 IT=100 *

2cet 81037 13 7 4 R<0.1 spmix

12Ba —75655 12 27 m 04 5/244) 04 1962 B=100

123Bam 75534 12 120.95 0.08 830 ns 60 /2% 04 1991 IT=100

2La  —68650# 200# 17 s 3 11/27# 04 1978 +=100

123Ce —60290#  300# 38 s 02 (5/2)+ 04 1984 B*=100; Btp=?

123pr —50230#  400# 800# ms 3/2%# BT % B p?
#12Ag" E : 13Lal1=1365keV above '3 Ag" ok
#123 AgP T : average 13Lal1=393(16) 09St28=396(37) J:09St28=(17/27) *%
#1B1n” E : derived by NUBASE from least-squares fit to y-ray energies Hk
#1233 P E : no direct depopulating y seen, assumed less than 50 keV Hok
#123gpm E : derived from least-squares fit to y-ray energies ok
#1235pm ETJ : also 07Ju06 2239.1(1.0) keV, 190(30) ns, 19/2~; and *
123 g ETI:  05Po03 2247.1(0.4) keV, 110(10) ns (conflicting), (19/27) =
#1238 E : derived from least-squares fit to y-ray energies Hk
#1238 ETJ : also 07Ju06 2614.1(1.0) keV, 66(4) s, 23/2F; and sk
#1238p" ETJ:  08J003 2614.2(0.6) keV, 52(3) us (conflicting), 23/2+ ok
«123Cg" E: 231.63 + x; x estimared 20#20 ok

24Ru  —33960# 600# 15 ms 3 0f 15 2010 B~=100; B n=10#; B~ 2n=0#

124Rh  —44890# 400# 30 ms 2 15 2010 B~=100; B~ n=20#; B~ 2n=0.3#

124pd —58390#  300# 88 ms 15 0t 14 15Lo04 T 1997 B~=100; B~ n=0.03#

124pdm  —58330%# 300# 62.2 1.6 >20 us 14 12Ka36 ET 2012 IT=100; B~ ?

12%Ag  —66200 250 * 1779 ms 2.6 (27) 15 14Bal8 J 1984 B~=100; B~ n=1.39 *

24Agm 662004 270# O# 100# * 144 ms 20 (87) 15 14Bal8 TJ 1995 B~=100; B n=1#

124Ag" 65970 250 231.1 0.7 1.7 us 03 15 12Ka36 E 2012 IT=100 *

124cd  -76701.7 3.0 125 s 0.02 0t 08 1974 B~=100

124In —80870 30 * 312 s 0.09 3t 08 13Mal5 J 1964 B~=100

24" 80890 50 —20 60 BD 37 s 02 8)* 08 1974 B~ ~100; IT ?

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued ...

1248n 882342 1.0 STABLE (>100Py) 0t 08 52Ka4l T 1922 1S=5.79 5,23~ ?
124gpm  —86029.6 1.0 2204.620 0.023 270 ns 60 5~ 08 FGKI27 J 1979 IT=100

124gp"  —85909.2 1.0 2325.01 0.04 3.1 ps 05 7 08 FGKI127 J 1979 IT=100

1248n?  —-85577.6 1.1 2656.6 0.5 45 us 5 10t 08 FGKI27 J 1992 IT=100

12487 —83682.8 1.2 4551.4 0.7 260 ns 25 15~ 12As05 EJT 2012 IT=100

1248b 876202 1.5 60.20 d 0.03 3= 08 1939 B~=100
124gpm  —87609.3 1.5 10.8627  0.0008 93 s 5 5t 08 1947 IT=755; =255
124" 875834 1.5 36.8440  0.0014 202 m 02 (8)~ 08 1947 IT=100

1245p»  —87579.4 1.5 40.8038  0.0007 32 us 03 (3+,4%) 08 1989 IT=100

2Te  —90525.3 1.5 STABLE 0 08 1932 1S=4.74 14

1241 —87365.7 2.4 4.1760 d 0.0003 2= 08 1938 B+=100

24Xe 876614 1.8 STABLE (>200Ty) 0" 08 1922 15=0.0952 3; 28+ ?
24cs 81731 8 309 s 04 1+ 08 1969 B+=100
24cem 81268 8 462.63 0.14 63 s 02 (1t 08 1983 IT=100

24cst 81701 22 30 20 R=? spmix

124Ba —79090 12 11.0 m 05 0t 08 1967 B+=100

242 70260 60 * & 2921 s 017 (77,87) 08 921d01 J 1978 B+=100

242" —70160# 120%#  100# 100# * & 21 s 4 low#) 08 921d01 T = 1992 B+=100

124Ce 649204 300# 9.1 s 12 0" 08 97As05 T 1978 B+=100

124pr  —53150# 400# 12 s 02 08 1986 B+=100; B+p=?
124Nd  —44530# 500# 500# ms 0t Bt % B p?
#1224 Ag T : average 15L0o04=180(3) 95Fe12=172(5); other 14Bal8=191(28)

#124 A g E : 12Ka36=75.5(0.5) and 155.6(0.5) 7y rays in cascade to ground-state

%1248 J:El to4*; L(p,p)=5 for '2*Sn™; E2 to 5~ for '**Sn"; E2 to 8* for '**Sn”

#124Xe T : 2v-g€: 16Ab03>4.7 Zy (at 90% C.L.)

#124Ce T : average 97As05=10.8(1.5) 78B032=6(2)

I25Rh  —42000# 5004 26.5 ms 2.0 7/2 4 15 2010 B~=100; B~ n=20#; B~2n=0.03#
125pd 541204 400# 57 ms 10 3/27# 15 2008 B~=100 ?; B~ n=6#
15Ag  —64520 430 * 159 ms 8 7/2t4# 15 1994 B~=100; B~ n=5#
I25Ag™  —64500# 430# 204 204 * 504 ms 1/27°# B~ %IT?
I25Ag" 636404 4304  880# 204 80 ns 17 15 13Lall ET 2013 IT=100

125AgP 63020 430  1501.2 0.6 491 ns 20 (17/27) 15 2009 IT=100

125Ccd  -73348.1 29 680 ms 40 3/2% 11 13Yo02 J 1986 B~=100
125¢dm 73162 3 186 4 MD 480 ms 30 11/2= 11 13Yo02 J 1986 B~=100

25cgn —71840 70 1512 70 19 us 3 (19/27%) 11Si32  EJT 2011 IT=100

25 80477 27 236 s 0.04 9/2t 11 1967 B~=100
25m 80117 27 360.12 0.09 122 s 02 1200 11 1974 B~=100

25m" 78468 27 2009.4 0.7 94 us 06 (19/2%) 11 1998 IT=100

2mr 78316 27 2161.2 0.9 50 ms 1.5 (23/27) 11 1998 IT=100

1256n  -85896.4 1.0 9.64 d 0.3 11/2= 11 1939 B~=100
125gnm 858689 1.0  27.50 0.14 9.52 m 0.05 32 11 1939 B~=100
1258n"  —-84003.6 1.0 1892.8 0.3 62 ps 02 19/2* 11 08Lo07 J 2000 IT=100

125807 838369 1.1 2059.5 0.4 650 ns 60 23/2F 11 161s03 T 2008 IT=100

1258n7 832729 1.1 2623.5 0.5 230 ns 17 (27/27) 11 08Lo07 T 2000 IT=100

125Sb  —88256.3 2.6 27586 y 0.0003 7/2% 11 1951 B~=100
125gpm  —86285.1 2.6 1971.25 0.20 4.1 us 02 15/2= 11 2007 IT=100

1258b" 861442 2.6 2112.1 0.3 28.0 us 0.7 19/2= 11 FGKI128 1 2007 IT=100

1253b7  —85785.3 2.6 2471.0 0.4 272 ns 16 (23/2)* 11 2007 IT=100

125Te  —89023.0 1.5 STABLE /27 11 1931 1S=7.07 15
125Tem 888782 1.5  144.775 0.008 57.40 d 0.15 11/2= 11 1949 IT=100

1251 —888372 1.5 59.407 d 0.010 5/2% 11 1947 £=100

125Xe 871934 1.8 169 h 02 120011 1950 B+=100
125Xem  —-86940.8 1.8  252.61 0.14 569 s 09 9/20) 11 1954 IT=100
125Xe"  —86897.5 1.8  295.89 0.15 140 ns 30 7/24) 11 1979 IT=100

125Cs  —84088 8 46.7 m 0.1 124011 1954 BT=100
125cem 83822 8 266.1 1.1 900 s 30 (11/27) 11 98Sul6 J 1998 IT=100

12Ba 79669 11 33 m 03 126811 1968 B+=100
125Bam 79559 23 110 20 2.76 us 0.14 (7/27) 11 FGKI128 J 1989 IT=100

2La —73759 26 64.8 s 1.2 11/274# 11 1973 B+=100
25Lam 73652 26 107.00 0.10 390 ms 40 (3/2%) 11 99Ca21 J 1998 IT=100

125Ce  —66660# 2004 97 s 03 (7/27) 11 02Pel5 J 1978 B+=100; B+p=?
125Cem  —66570%# 200# 93.6 0.4 13 s 10 (1/2%) 11 07Su07 ETJI 2007 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life JT Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

125pr  —57940# 300# 33 s 07 3/2# 11 2002 B*=100; B*p?

I2Nd  —47600# 400# 650 ms 150 (5/2)+ 11 1999 B+=100; BTp>0
#125 Agh E: 13Lall: 859.9keV above '2Ag" ok
e E: 11Si32=1461.8(0.5)keV above the 11/2~ isomer sk
12580 J:E2to 19/2% for 12°Sn”; E2 to 23/2~ for '2Sn? ok
«1258b T : rounded from ENSDF2011=2.75856(0.00025); other 16Li01=2.75817(0.00082) ok
#1258 J:E2to 15/2 T : others recent 10Re01=25(4) 07Ju06=25(4) sk
«125Bgm E : 67.7(0.4) above 5/2* # level at estimated 30#20 J:Elto5/2F *%
#125Lam J: 3/24# from trends in La isotopes; low spin and even-parity from 99Ca21 Hok
#125Cem T : symmetrized from 134(+641-61) s for fully ionized ion; icc=38.1 for a Hx
#125Cem T: 93.6(0.4) keV, E3 transition; ENSDF quotes 3.4(2.7) s *x

120Rh 373004 500# 19 ms 3 15 2010 B~=100; B~ n=30#; B~ 2n=0.2#

126pq —51860# 400# 48.6 ms 1.2 0f 15 2008 B~=100; B~ n=0.4#

126pdm  —49840# 400#  2023.5 0.7 330 ns 40 (57) 15 2013 IT=100

126pd" 497504 4004 2109.7 0.9 440 ns 30 (77) 15 2013 IT=100

126pdr —49450# 400#  2406.0 1.0 23.0 ns 09 (10™) 15 2014 IT=%B?

126Ag  —60680# 200# 993 ms 4.6 2F# 15 15Lo04 T 1994 B~=100; B~ n=6# *

126 Ag™ 605804 220# 100# 100# 92 ms 9 8 # 15 1995 B~=100; IT ?; B~ n=06#

126Ag"  —60430# 200# 254.8 0.5 27 us 6 1 # 15 2012 1T=100

126cd 722568 2.5 513 ms 6 0* 03 15Lo04 T 1978 B~=100

1261 —77773 27 * 1.53 s 0.01 3(+#) 03 1974 B~=100

126ppm  —77710 50 70 60 BD 1.64 s 0.05 8(=#) 03 79Fol0 T 1970 B~=100

267 —77530 27 243.3 0.2 22 us 2 1) 04Sc42  ETJ 2003 1T=100

1268 —86015 10 230 ky 14 0* 03 1962 B~=100

126gpm 83796 10 2218.99 0.08 58 us 0.7 7 03 12As05 T 1979 IT=100 *

1265p" 83451 10 2564.5 0.5 7.6 us 03 10" 03 12As05 TJ 2000 IT=100 *

1265n7  —81669 10 43457 0.8 160 ns 20 15~ 12As05 EJIT 2012 IT=100

1268h —86390 30 1235 d 0.06 (87) 03 1956 B~=100

1265pm 86370 30 17.7 0.3 19.15 m 0.08 (5%) 03 1956 B=864;1T=14 4

1265p"  —86350 30 40.4 0.3 11 s 37) 03 1976 1T=100

1265b7  —86290 30 104.6 0.3 553 ns 5 3% 03 1976 IT=100

126Te —90065.3 1.5 STABLE 0f 03 1924 1S=18.84 25

1261 —87911 4 1293 d 0.05 2- 03 1938 Bt=52.75;87=4735

126y 87800 4 111.00  0.23 128 ns 3* 12Mo.A EJT 2012 IT=100

1260Xe 89147 3 STABLE 0 03 1922 1S=0.0890 2; 28" ?

126Cs —84351 10 1.64 m 0.02 1+ 03 1954 Bt=100

126Ccgm  —84078 10 273.0 0.7 >1 us 03 1993 IT=100

126cen 83755 10 596.1 1.1 171 ps 14 03 1993 IT=100

126Ba —82670 12 100 m 2 0f 03 1954 BT=100

1202 —74970 90 * 54 s 2 (5)+H 03 1961 B+=100

126Lam  —74760 400 210 410 BD 20 s 20 (0-,17,27) 03 1997 B=100 *

126ce 70821 28 510 s 03 0f 03 1978 B+=100

126py —60320# 200# 312 s 018 (4,5,6) 03 88Ba42 T 1983 B+=100; B p=? *

126Nd  —52990# 300# 1# s (>200ns) 0r 03 00Soll I 2000 BT BTp?

120pm  —39350# 500# 500# ms Bt % B p?
%120 A0 T : average 15L004=98(5) 95Fe12=107(12); other 14Ba18=52(10) at variance sk
#126gn™ T : average 12As05=6.6(1.4) 10T101=5.6(0.8) *%
126§ T : average 12As05=7.7(0.5) 10TI01=7.5(0.3) s
#1260 T : 97As05: “by far shorter than 50s” ok
*126pr T : average 950s03=3.14(0.22) 88Ba42=3.0(0.4) 83Ni05=3.2(0.6) *%

27Rh  —34030# 600# 28 ms 14 7/2%# 15 15Lo04 TD 2015 B~=100; B~ n=30#; B~ 2n=0.2# =«

177pd  —47180# 500# 38 ms 3/2%# 15 2010 B~=100; B~ n=10#; B~ 2n=0#

27Ag  —58440# 2004 89 ms 2 7/2t# 11 15Lo04 T 1995 B~=100; B~ n=T# *

27Agm 584204 2004 20# 20# * 20# ms 1/2°# B~ %IT?

177cd 68747 12 330 ms 20 3/2* 11 13Yo02 J 1986 B~=100; B~ n=0.03# *

127cdm —68472 8 276 15 MD 200# ms 11/2- 13Y002 J B~ %IT?

1277cd” —66930 30 1813 32 17.5 us 03 (19/2%) 10Nal7 ETJ 2010 IT=100 *

12710 —76896 21 1.09 s 0.01 (9/2%) 11 1975 B~=100; B~ n<0.03

27 76487 21 408.9 0.3 3.67 s 004 1/27°# 11 1974 B~=100; B n=0.69 4

27" —75030 60 1870 60 BD 1.04 s 0.10 (21/27) 11 2004 B~=100; B~ n=1#

27[pp —74531 21 2364.7 0.9 9 us 2 (29/2%) 11 04Sc42 ETI 2004 IT=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J®™ Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

12778n 83471 10 210 h 004 11/2= 11 1951 B~=100

127gpm  —83466 10 5.07 0.06 413 m 0.03 320 11 1962 B~=100

127807 81644 10 1826.67 0.16 452 ps 015 19/2% 11 08Lo07 J 2000 IT=100

1278n7  —81540 10 1930.97 0.17 126 ps 0.15 (23/2%) 11 2004 IT=100

1278n7  —80919 10 25524 1.0 250 ns 30 (27/27) 11 08Lo07 J 2008 IT=100

1778 —86699 5 385 d 005 72t 11 1939 B~=100

1278 —84779 5 1920.19 0.21 11 ps 1 15/2= 11 09Wa24 J 1974 IT=100

127787 84374 5 23247 0.4 234 ns 12 23/2% 11 09Wa24 TJ 2005 IT=100 *

27Te 882817 1.5 935 h 007 32011 1938 B~=100

277Tem 881935 1.5 88.23 0.07 106.1 d 07 /2= 11 1940 IT=97.6 2; B~=2.42

1271 —88984 4 STABLE 5/2¢ 11 1920 1S=100.

127Xe 88322 4 36346 d 0.003 1/2% 11 1950 e=100

127Xem 88025 4 297.10 0.08 692 s 09 9/2= 11 1940 IT=100

127Cs —86240 6 625 h 0.10 12t 11 1950 B+=100

27cgm 85788 6 452.23 0.21 55 us 3 (11/2)~ 11 1980 IT=100

177Ba 82818 11 127 m 04 12 11 1952 B+=100

127Bam  —82738 11 80.32 0.11 193 s 007 7/2= 11 1992 IT=100

2TLa —77896 26 51 m 01 (11/27) 11 1963 B+=100

27 am —77882 26 14.2 0.4 37 m 04 (3/27) 11 1963 B*~100

27Ce 71979 29 34 s 2 (1/2%) 11 1978 B+=100

127cem 71972 29 7.3 1.1 28.6 s 07 5/27# 11 1978 B+=100

127Cen  —71942 29 36.8 1.2 >10 pus (7/27) 11 1995 IT=100

127pr 645404 200# 42 s 03 3/27# 11 1995 B+=100

127ppm 639404 280#  600# 200# 504 ms 11/2= 11 98Mo30 I 1998 Bt %IT?

77Nd  —55540#  300# 1.8 s 04 5/27# 11 1983 B+=100; B+p=?

127Pm  —44790#  400# 1# s 5/2"# Bt %p?
«127Rh T : symmetrized from 15L0o04=20(+20-7) ok
#1277 Ag T : other 96Wo0.A=79(3) supersedes 95Fe12=109(25) from same group Kk
#127Cd T : from 15L0o04=330(20) sk
#127Cgr E: 1560.1(0.5) keV above '2’Cd™ T : other 12Ka36=11.0(+9.2-3.5) ok
#127 P E : derived by NUBASE from least-squares fit to y-ray energies *k
#1278 T : also 05P003=165(20) conflicting, not used Kk

128Pd  —44490#  500# 35 ms 3 0* 16 2010 B~=100; B~ n=20#

128pgm  _42340# 500%#  2151.0 1.0 58 us 08 (8%) 16 2013 IT=100

128Ag 546204 300# 59 ms 5 15 15Lo04 T 2000 B~=100; B~ n=8#; B~ 2n=0.01#

12cd  —67242 7 246 ms 2 0* 15 16Dul3 T 1986 B~=100; B~ n=0.7# *

128cdm - —65372 7 1870.5 0.3 270 ns 7 (57) 15 2009 IT=100

28Cdn 64527 7 27146 0.4 356 ps 006  (107) 15 2009 IT=100

128cdr —62955 7 4286.6 1.5 63 ms 08 (157) 16JuA ETJ 2016 IT=100

1281n —74150 150 816 ms 27 (3)* 15 93Ru0l D 1975 B~=100; B n=0.038 3 *

28 —74060 30 80 160 BD 720 ms 100 (87) 15 1986 B~=100

2m" —73900 150 247.87 0.10 23 us 2 (1)~ 15 04Sc42 ] 1988 IT=100

1288n  —83362 18 59.07 m 0.14 0* 15 1956 B~=100

128nm 81271 18 2091.50 0.11 65 s 05 (77) 15 1979 IT=100

1288n"  —80870 18 2491.91 0.17 291 ps 0.14  (10%) 15 1981 IT=100

128807 —79263 18 4099.5 0.4 220 ns 30 (157) 15 2011 IT=100

1286h 84630 19 * 905 h 004 8~ 15 1956 B~=100

1285 —84620 18 10 7 * 1041 m 0.18 5+ 15 1955 B~=96.4 10; IT=3.6 10 *

2Te  -88993.7 0.9 20 Yy 03 0* 15 15Ball T 1924 1S=31.74 8; 2B~ =100

28Tem  —86202.9 0.9 2790.8 0.3 363 ns 27 (107) 15 04va03 T 1998 IT=100 *

1281 —87739 4 2499 m 0.02 " 15 1934 B=93.18; $7=6.98

128m —87601 4 137.851 0.003 845 ns 20 4 15 1982 IT=100

1281 —87572 4 167.368 0.004 175 ns 15 6)~ 15 1991 IT=100

128Xe  —89860.3 1.1 STABLE 0* 15 1922 1S=1.9102 8

128%em  —87073.1 1.1 27872 0.3 83 ns 2 8 15 1981 1T=100

28cs 85932 5 3.640 m 0014 1" 15 93A103 T 1951 B+=100 *

12Ba 85378 5 243 d 0.05 0t 15 1950 £=100

28La  —78630 50 * 518 m 0.4 (57) 15 97Ha30 T 1961 B+=100 *

I28Lam 785304 110#  100# 100# * <14 m (1+,27) 15 1995 B+=100

8Ce 75534 28 393 m 0.02 0* 15 O00Li0S T 1968 B+=100 *

28pr  —66331 30 285 s 0.09 (3%) 15 99Xi03 J 1985 B+=100; B+ p=? *

I28Nd  —60310# 200# S# s 0t 15 1985 B*? *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life Jr Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

128pm —47790# 300# 1.0 s 03 (5,6,7)*" 15 93Li40 D 1999 +t&100; B*p 2; p=0 *

1288m  —38670# 5004# 500# ms 0* BT % B p?
#128Cd T : average 16Du13=246.2(2.1) 15L004t=245(5) *%
#1281 T : average 15L004=810(30) 86Go10=840(60) s
x1288h" B : less than 20keV above ground state, see ENSDF ok
#128em T : average 04Va03=337(59) 98Zh09=370(30) ok
«128Cg T : average 93A103=3.66(0.02) 76He04=3.62(0.02) sk
#128La T : average 97Ha30=5.4(0.2) 77Z002=5.2(0.4) 66Pa06=4.9(0.4) 66Li04=4.9(0.4) *%
#128Ce T : average 00Li08=4.0(0.1) 97Ha30=4.1(0.3) 97As05=3.925(0.021) ok
%128 pp T : average 99Xi03=2.8(0.1) 88Ba42=3.1(0.3) 85Wi07=3.2(+0.5-0.4) *
#128pr D : from 85Wi07 sk
«128Nd T : 83Ni05 gave 4(2) s. Proved, in 85Wi07, to be due to 128pr not to '28Nd Kk
#128Pm D : p=0% from 93Li40 J: from 02Xul1 and calculated 6 ok

29pd  —37610#  600# 31 ms 7 7/27# 15 2015 B~=100; B~ n=90#; B~ 2n=2#

12Ag  —51980# 400# * 499 ms 3.5 7/2%# 14 15Lo04 T 2000 B~=100; B n=10# *

29" —51960#  400# 204 204 * 104 ms 1/27# 14 B~ 2% B n=10# *

2%cd  —63058 17 * & 151.5 ms 5.7 3/2F 14 16Dul3 T 1986 B~=100; B~ n=0.1# *

129¢dm —62910# 150# 150# 1504 * & 147 ms 3 11/2- 14 16Dul3 T 2003 B~=100; B~ n=0.1# *

129Cd" —60970#  150# 20904 1504 3.6 ms 0.2 (21/2%) 14 14Ta29 TJ 2014 IT=100 *

1291n —72837.7 2.7 570 ms 10 (9/2%) 14 15Lo04 T 1975 B~=100; B n=0.237 *

12 —72380 3 458 4 MD 1.23 s 0.03 (1/27) 14 04Ga24 J 1976 B~=100;IT<0.3; B n=3.64

29" —71149.7 2.7 1687.97 0.25 112 ps 02 (17/27) 14 14TaA T 2003 IT=100

2mr 71180 50 1660 50 BD 670 ms 100 (23/27) 14 04Ga24 ETJ 2004 B~=100;IT ?

2In?  —70920 50 1921 50 110 ms 15 (29/2%) 14 2004 IT~100; B~ ? *

128n  —80591 17 223 m 0.04 3/21 14 1962 B~=100

12980 —80556 17 35.15 0.05 69 m 0.1 11/2- 14 1962 B~=100; IT<0.002

1298y 78829 17 1761.6 1.0 349 pus 0.11 (19/2%) 14 08Lo07 T 2000 IT=100 *

12907 78788 17 1802.6 1.0 222 ps 0.13 23/2% 14 08Lo07 TJ 2000 IT=100 *

1298ne  —78038 17 2552.9 1.1 221 ns 18 (27/27) 14 08Lo07 T 2008 IT=100

1298b 84629 21 4366 h 0.026 7/2% 14 1939 B~=100

1298bm 82778 21 1851.31 0.06 177 m 0.1 (19/27) 14 1982 B~=85; IT=15

1298 82768 21 1861.06 0.05 22 us 02 (15/27) 14 1987 IT=100

1298b7 82490 21 2139.4 0.3 1.1 us 0.1 (23/2%) 14 2003 IT=100

2Te  —87004.8 0.9 69.6 m 03 3/2% 14 1939 B~=100

129Tem  —86899.3 0.9 105.51 0.03 336 d 0.1 11/2- 14 1940 IT=647; =367

1291 —88507 3 157 My 0.4 7/2+ 14 1951 B~=100

129Xe  —88696.059  0.005 STABLE 1/2% 14 1920 1S=26.4006 82

129%em  —88459.92 0.03 236.14 0.03 888 d 0.02 11/2- 14 1951 IT=100

129Cs  —87499 5 32.06 h 0.06 1/2% 14 1950 BT=100

129cem 86924 5 575.40 0.14 718 ns 21 (11/27) 14 1977 IT=100

12%Ba —85063 11 223 h 0.1 1/2* 14 1950 B+=100

129Ba™  —85055 11 8.42 0.06 2.135 h 0.010 7/2% 14 1950 BT~100; IT=?

2La —81325 21 11.6 m 02 (3/2%) 14 1963 B*=100

129Lam  —81153 21 172.33 0.20 560 ms 50 (11/27) 14 1969 IT=100

12Ce 76287 28 35 m 03 (5/2%) 14 1977 B*=100

129p¢ —69774 30 30 s 4 (3/2%) 14 96Gi08 J 1977 B*=100

129ppm - —69390 30 382.57 0.24 1# ms (11/27) 14 1997 IT=100

Nd  —62320# 200# 68 s 0.6 5/2%# 14 10Xul2 T 1977 B*=100; Btp=? *

I29Nd™  —62270#  220# 50#  100# 26 s 04 1/27# 14 2010 BT=100; Bp="

129pm  —52880# 300# 24 s 09 (5/27) 14 2004 B=100; Btp % p?

1298m  —42000# 5004# 550 ms 100 (3/2*%,1/2%) 14 1999 BT=100; BTp=?
129 Ag T : average 15L004=52(4) 00Kr18=46(+5-9) ok
12 Ag D : B n has been observed by 00Kr18 but not quantified ok
#129A¢" T :00Kr18~160ms is not convincing ok
#129Cd D : B~ n has been observed by 05Kr20 but not quantified sk
! T : average 16Dul3=157(8) 15Tal3=146(8) s
#129Cd T : other 15L004=154.5(2.0) for mixture of two states .
«122Cd™ T other 15Tal3=151(15) ms s
#129Cd" D :B7n has been observed by 05Kr20 but not quantified ok
#129Cgr E : 1940keV above the 11/2~ isomer o
#1291n J : from 04Ga24 sk
%129Tpa E :281.0 (0.2) keV y above the 23/2~ isomer Kk
#1298n" T : average 08L007=3.4(0.4) 04Ga24=3.2(0.2) 00Pi03=3.7(0.2) 00Ge07=3.6(0.2) ok
«1298nP T : average 08Lo07=2.4(4) 04Ga24=2.0(2) 00Ge07=2.4(2) ok
«12Nd T : average 10Xu12=6.7(0.7) 97Gi07=7(1); 85Wi07=4.9(0.2) is for gs+m mixture *k
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life Jr Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

30Ag  —45700# 500# 40.6 ms 4.5 15 15Lo04 T 2000 B~=100; B~ n=90#; B~ 2n=2# *

30cd —61118 22 126.8 ms 1.8 ot 08 16Dul3 T 1986 B~=100; B~ n=3.5 10 *

130¢cdm 58988 22 2129.6 1.0 240 ns 16 (8%) 08 12Ka36 ET 2007 1T=100 *

1301 —69880 40 * 284 ms 10 1) 08 15Lo04 T 1973 B~=100; B n=0.93 13

BOmm 69830 40 50 50 BD 540 ms 10 8 # 08 1973 B~=100; B n=1.65 15

1301y 69480 50 400 60 BD 540 ms 10 (5%) 08 1986 B~=100; B n=1.65 15

30mr 69490 40 388.3 0.2 53 us 04 (3% 08 12Ka36 T 2003 IT=100 *

130gn  —80132.2 1.9 372 m 0.07 ot 01 1972 B~=100

130gp™  —78185.3 1.9 1946.88 0.10 1.7 m 0.1 7 01 05Le34 J 1974 B~=100

130gn"  —77697.4 1.9 2434.79 0.12 1.501 wus 0.017 (10™) 01 11Pi05 T 1981 1T=100

130sh  —82286 14 395 m 038 (87) 01 02Ge07 J 1962 B~=100

130gpm 82281 14 4.80 0.20 63 m 02 (4,5 o1 1962 B~=100

130gh  —82201 14 84.67 0.04 800 ns 100 6~ 01 02Ge07 TJ 2002 IT=100

130sbr  —80741 14 1544.7 0.5 1.8 us 0.2 (13%) 02Ge07 ETJ 2002 IT=100

0Te 87352949  0.011 690 Ey 130 0" 01 15Ball T 1924 1S=34.08 62; 23 ~=100 *

130Tem  —85206.54 0.04 2146.41 0.04 186 ns 11 7" 01 04Va03 T 1972 IT=100 *

130T —84685.7 0.8 2667.2 0.8 1.90 us 0.08 (10™) 01 04Br19 E 1998 1T=100 *

130Ter  —82977.5 1.8 43754 1.8 261 ns 33 01 1998 IT=100

1301 —86936 3 12.36 h 0.01 5t 01 1938 B~=100

130pn —86896 3 39.9525 0.0013 8.84 m 0.06 2+ 01 1966 IT=842; =162

13017 —86866 3 69.5865 0.0007 133 ns 7 (6)~ 01 1989 IT=100

1301p —86854 3 82.3960 0.0019 315 ns 15 (8) 01 1989 1T=100

13014 —86851 3 85.1099 0.0010 254 ns 4 (6)~ 01 1975 IT=100

130Xe  —89880.463  0.009 STABLE 0" 01 1922 1S=4.0710 13

130cs  —86900 8 2921 m 0.04 I 01 1952 B=98.4; B~=1.6

30cgm 86737 8 163.25 0.11 346 m 0.06 5” 01 1977 IT~100; +=0.16 2

30csr  —86873 17 27 15 R=2 .1 fsmix

130Ba  —87261.5 2.6 STABLE 1Zy 0* 01 15Ball T 1936 1S=0.106 1; 2+ ?

130Bam  —84786.4 2.6 2475.12 0.18 9.54 ms 0.14 8~ 01 02Mo31 T 1969 1T=100 *

B0La  —81627 26 87 m 0.1 3(+) 01 1961 Bt=100

30 am  —81413 26 214.0 0.5 760 ns 90 (5%) 141001 ETJ 2012 1T=100

30La"  —81308 26 319.1 0.5 33 ns 1 (6%) 141001 ETJ 2014 1T=100

30ce  —79423 28 229 m 05 0* 01 1965 B*+=100

130cem  —76969 28 2453.6 0.3 100 ns 8 (77) 01 1999 IT=100

130py —71180 60 40.0 s 04 (6,7)") 01 88Ba42 J 1977 BT=100

Boppm 710804 120# 100# 100# 10# s 27 # 01 88Ba42 J 1988 9 *

ONd  —66596 28 21 s 3 0* 01 01Gi17 T 1977 B+=100 *

30pm  —55400#  200# 26 s 02 5%,6%,47) 01 99Xi03 J 1985 B=100; Btp=?

130sm  —47510# 400# # s 0t 01 1999 Bt ?

B0Eu  —33680#  500# 1.0 ms 0.4 (1%) 08 2004 p~100; B=1#; Bp? *
*‘3°Ag T : average 15L0o04=42(5) 05Kr20=35(10) *x
#130Cd T : average 16Dul3=126(4) 15Lo04=127(2) sk
#130Cdm T : average 12Ka36=248(+21-19) 07Ju05=220(30) *k
#130Cdm E : 12Ka36=128.0(0.5), 138.0(0.5), 538.2(0.5) and 1325.4(0.5) y rays in cascade to ground-state sk
«130TnP E : other 12Ka36=388.5(0.5) Hk
#130pP T : symmetrized from 12Ka36=5.25(+0.40-0.35); other 04Sc42=3.1(0.3) *x
#130Te T: 15A120 : Ov-B3>2700Zy *%
x130em T : other conflicting data: 72Ke28=115(11) J:Elto6%,E2to 4+ *%
130T E : other: less than 25keV above 2648.57(0.22) (8") level, see ENSDF’01 sk
#130Ten T : other conflicting data, not used: 98Zh09=4.2(0.9) s Hk
#130Ba™ T : others 66Br14=8.8(0.2) 69Wa.A=13.5(1.0) not used *x
#130ppm J: 88Ba42: there is also a low-spin component in '3°Pr activity Hok
«130ppn J : see also the discussion in 01Gil7 on three isomeric states in '**Pr sk
#130Nd T : other 00Xu08=13(3) 77B002=28(3) conflicting, not used sk
#130Ey T : symmetrized from 0.90(+0.49-0.29) D : estim from 7 half-live=49# ms ok

Blag  —40380# 500# 35 ms 8 7/2% 4 15 2013 B~=100; B~ n=90#; B~ 2n=10

Blcd 55220 100 98 ms 2 7/27# 06 15Lo04 T 2000 B~=100; B~ n=3.5 10; B~ 2n=0#

Blp —68025.0 2.7 261 ms 3 (9/2%) 06 15Lo04 T 1976 B~=100; B n=2.23 *

Bl —67660 7 365 8 MD 350 ms 50 (1/27) 06 1984 B~~100; B~ n<2.0 3; IT<0.018

Bl —64280 90 3750 90 BD 320 ms 60 (21/27) 06 1984 B~>99; B n=0.028 5; IT<1

Blmr  —64241.4 2.7 3783.6 0.5 669 ns 34 (17/2%) 09Go40 TJ 2009 1T=100 *

Blsn  —77265 4 56.0 s 05 3/2% 06 05Le34 J 1963 B~=100

Blgpm  —77200 4 65.1 0.3 584 s 05 11/2 06 04Fo06 E 1977 B~=100; IT<0.0004# *

BIgn"  —72595 4 4670.0 0.3 304 ns 15 (23/27) 06 12Ka36 T 2001 IT=100 *

131gh  —81981.4 2.1 23.03 m 0.04 (7/2%) 06 1956 B~=100

Blgh™  —80305.3 2.1 1676.06 0.06 91 us 4 15/2# 06 1969 IT=100

BIgh"  —80294.2 2.3 1687.2 0.9 43 us 0.8 (19/27) 06 2000 IT=100

BIgbr  —79815.8 2.6 2165.6 1.5 1.1 us 02 (23/2%) 06 2000 1T=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

BlTe  —85211.01 0.06 250 m 0.1 3/2% 06 1939 B~=100

BlTem  —85028.75 0.06 182.258 0.018 3248 h 0.11 11/2= 06 08Ea0l T 1940 B~=74.15,1T=2595

BlTer 832710 0.4 1940.0 0.4 93 ms 12 (23/2%) 06 1998 IT=100

131 —87442.7 0.6 8.0252 d 0.0006 7/2% 06 1939 B~=100

131ym —85524.3 0.7 1918.4 0.42 24 us 1 19/2~ 09Wall EIT 2009 1T=100 *

BlXe  —88413.558  0.009 STABLE 3/2% 06 1920 1S=21.2324 30

Blxem —88249.628  0.012  163.930 0.008 11.84 d 0.04 11/2= 06 1966 1T=100

Blcs 88059 5 9.689 d 0.016 5/2% 06 1947 £=100

BlBa  —86683.7 2.6 1152 d 0.01 1/2% 06 12Da04 T 1947 BT=100

BIBam  —86495.7 2.6 187.995 0.009 1426 m 0.09 9/2= 06 12Da04 T 1963 1T=100

BlLa  —83769 28 59 m 2 3/2% 06 1951 B+=100

Blpam  —83464 28 304.60 0.24 170 ps 7 11/2= 06 1966 IT=100

Blce  —79710 30 103 m 03 7/2% 06 1966 B+=100

Blcem  —79650 30 63.09 0.09 54 m 04 (1/2%) 06 96Gi08 E 1966 B+=100

Blpr 74300 50 1.50 m 0.03 3/27# 06 96Gi08 T 1977 B=100 *

Blpym 74150 50 152.4 0.3 573 s 0.20 (11/27) 06 1996 1T=96.4 12; B*=3.6 12

BINd  —67768 28 254 s 09 (5/2) 06 1977 B+=100; B+p=?

Blpm  —59660# 200# 63 s 0.8 (11/27) 06 99Ga4l T 1998 B=100

BlSm 501304 400# 1.2 s 02 5/2t# 06 1986 B+=100; B p=?

BIEu  —39270#  400# 17.8 ms 1.9 3/27 06 1998 p=899; BT 2% BTp?
#1310 D : from 93Ru01 ok
#131 P E : other 12Ka36=3783.6(0.5) sk
#131 P T : average 12Ka36=685(+42-39) 09G0o40=630(60) J: from 09Go40 *%
#131Sn” T from 05Le34 ok
#1315 E : 4605.02(0.21) above the 58.4s 11/2™ level *k
#131gp" T : average 12Ka36=309(+24-23) 84Fo19=300(20) *%
%131 E : derived from least-squares fit to y-ray energies Hk
«31pr T : average 96Gi08=1.57(0.07) 93A103=1.48(0.02) 83Ga.A=1.58(0.05) *

B2Ag  —33790# 500# 30 ms 14 15 15Lo04 TD 2015 B~=100; B~ n=0#; B~ 2n=90# *

12¢cd 502604 2004 82 ms 4 0* 05 15Lo04 T 2000 B~=100; B~ n=60 15; B~ 2n=0.2#

1321 —62410 60 198 ms 2 (77) 05 15Lo04 T 1973 B~=100; B~ n=6.3 9; B~ 2n=0#

1328n  —76546.5 2.0 397 s 038 o' 05 1963 B~=100

1328n™  —71698.0 2.0 4848.52 0.20 2.079 us 0.016 (8%) 05 12Ka36 T 1986 1T=100 *

1328b  —79635.3 2.5 279 m 0.07 4)* 05 1956 B~=100

1328bm 79440 30 200 30 410 m 0.05 (87) 05 89St06 E 1956 B~=100

328" —79380.8 2.5 254.5 0.3 102 ns 4 (67) 05 1974 1T=100

2Te 85188 3 3204 d 0.013 o+ 05 1948 B~=100

12Tem 83413 3 1774.80 0.09 145 ns 8 6" 05 1973 IT=100

12Ten 83263 3 1925.47 0.09 28.1 pus 1.5 7 05 FGK128 J 1979 1T=100 *

12Ter 82465 3 27233 0.8 3.70 us 0.09 (10%) 05 1979 1T=100

1321 —85703 4 2295 h 0.013 4+ 05 1948 B~=100

132pm —85594 10 110 11 BD 1.387 h 0.015 (87) 05 1973 1T=86 2; =142

12Xe  —89278.962  0.005 STABLE 0" 05 1920 1S=26.9086 33

132Xem  —86526.75 0.17  2752.21 0.17 8.39 ms 0.11 107) 05 1976 1T=100

2cs 871527 1.0 6.480 d 0.006 2+ 05 1953 B+=98.139; B~=1.879

132Ba —88435.0 1.1 STABLE (>300Ey) 0" 05 96Ba24 T 1936 1S=0.101 1; 28+ ?

2La  —83720 40 48 h 02 2- 05 1951 B+=100

2pam 83530 40 188.20 0.11 243 m 05 6~ 05 1969 IT=76; B*=24

12Ce  —82471 20 351 h 0.11 o+ 05 1960 BT=100

132Cem 80130 20 2341.15 0.21 9.4 ms 0.3 8 05 09Pe31 J 1969 1T=100

132pr 75227 29 * 149 m 0.11 (27) 05 94Bul8 TJ 1974 BT=100 *

132ppm 752004 40# 30# 30# * 1# s (57) 05 90Ko25 I 1990 pt?

132ppn _74980# 40# 2504 30# 2.46 us 0.04 (8%) 12Tal8 TID 2012 IT=100 *

32ppr _74960# 100# 270# 100# 486 ns 70 (87) 12Tal8 TID 2012 1T=100 *

2Nd 71426 24 1.56 m 0.10 o+ 05 95Bull T 1977 B+=100 *

132pm  —61630# 1504 62 s 0.6 (37) 05 1977 BT=100; B p~5e-5

32Sm  —55080# 3004 40 s 03 o+ 05 1989 Bt=100; B p?

2By —422004  400# 100# ms 05 93Li40 D B+ 2% BT p 7% p=0
#132Ag T : symmetrized from 15L004=28(+15-12) ok
#1328n™ T : average 12Ka36=2.088(0.017) 94F014=2.03(4); other 82Ka25=1.7(2) sk
*132Te” J:Elto6" *k
#132pp T : average 94Bu18=1.47(0.12) 74Ar27=1.6(0.3) *x
«132pp E : 12Ta18=219.9(0.14) keV above (5") isomer sk
«132ppp E : 12Tal8=273.0(0.14) keV above (51) isomer Kk
#132Nd T : average 95Bul1=1.47(0.12) 77B002=1.75(0.17) EES
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
133Ccd 439204 300# 61 ms 6 7/27# 11 15Lo04 T 2010 B~=100; B~ n=0.5%; B~ 2n=00#
B 574604  200# 165 ms 3 (9/2%) 11 96Hol6 J 1996 B~=100; B~ n=85 10; B~ 2n=0.4#
B3 —57130# 2004 330# 40# 180# ms (1/27) 11 96Hol6 J 1996 IT?% B~ ?
338n  —70873.9 1.9 146 s 0.03 (7/27) 11 1973 B~=100; B~ n=0.0294 24
13sh 78924 3 234 m 0.05 7/2# 11 1966 B~=100
133gb™ 74360 100 4560 100 16.54 ps 0.19 (21/2%) 11 1978 IT=100
13Te  —82937.1 2.1 125 m 03 3/2T# 11 1940 B~=100
133Tem  —82602.8 2.1 334.26 0.04 554 m 04 (11/27) 11 1957 B~=83.520; IT=16.5 20
BTer  —81326.7 22 16104 0.5 100 ns 5 (19/27) 11 2001 IT=100
1331 —85858 6 20.83 h 0.8 7/2t 11 1940 B~=100
1B3pn 84224 6 1634.148 0.010 9 s 2 (19/27) 11 1970 IT=100
B 84129 6 1729.137 0.010 170 ns (15/27) 11 1984 IT=100
133)p 83423 6 2435.00 0.23 780 ns 1606 (19/27) 11 2004 IT=100
B 83364 6 2493.7 0.4 469 ns 15 (23/2%) 11 2009 IT=100
BXe —87643.6 2.4 52475 d 0.0005 3/2% 11 02Un02 T 1940 B~=100
133Xem  —87410.4 2.4 233.221 0.015 2.198 d 0013 /2= 11 1951 IT=100
3Ccs —-88070.931  0.008 STABLE 7/2t 11 1921 1S=100.
133Ba —87553.6 1.0 10.551 y 0.011 127 11 1941 £=100
13Bam 872653 1.0 288.252 0.009 3890 h 0.06 11/2= 11 12Da04 T 1941 IT~100; £=0.0104 5 *
BLa 85494 28 3912 h 0.008 5/2t 11 1950 B+=100
13B3Ce 82418 16 97 m 4 12t 11 1951 B+=100
13Cem 82381 16 37.2 0.7 51 h 03 9/2= 11 1951 B+=100
133pr 77938 12 65 m 03 (3/27) 11 1970 B+=100
1B3pem 77746 12 192.12 0.14 .1 s 02 (11/27) 11 1995 IT=100
I3Nd - —72330 50 70 s 10 (7/2%) 11 1977 B+=100
B3N —72200 50 127.97 0.12 70 s (1/2)* 11 95Br24 D 1993 +2100; IT=?
IBNdT 72150 50 176.10 0.10 301 ns 18 (9/27) 11 1993 IT=100
33Pm —65410 50 135 s 2.1 (3/2%) 11 1977 BT=100
1B3pm™ 65280 50 129.7 0.7 8# s (11/27) 11 1996 Bt %IT?
133Sm  —57230#  300# 289 s 0.16 (5/2%) 11 1977 B=100; BFp=?
1B3Sm™ 571104 310# 120# 60# 35 s 04 (1/27) 11 1993 Bt BIT2 BFp?
IBEu 472404  300# 200# ms 11/2°# Bt % Btp?
133Gd  —35860# 5004 10# ms 5/2t# Bt % Btp?
#13cd T : average 15L004=64(8) 05Kr20=57(10) sk
#133¢Cd D : delayed neutrons were observed in 05Kr20 ok
#13In T : average 15L004=163(7) 02Di12=165(3) ok
«133Ba™ T : average 12Da04=38.88(0.08) 11Gr01=38.92(0.09) sk
34cd 389204  400# 65 ms 15 ot 15 2015 B~=100; B~ n=0.2#; B~ 2n=90#
34 —51660#  300# 140 ms 4 high 04 95Jo.A D 1996 B~=100; B~ n=65; B~ 2n<4 *
34Sn 66434 3 890 ms 20 0" 04 15Lo04 T 1974 B~=100; B~ n=17 13
1348 65187 3 1247.4 0.5 87 ns 8 6% 04 12Ka36 T 2000 IT=100 *
134gb  —74020.5 1.7 780 ms 60 (07) 11 1967 B~=100; B~ n=5#
134 737415 2.0 279 1 10.07 s 0.05 (77) 11 1968 B~=100; B~ n=0.088 4
BiTe  —82533.7 2.7 41.8 m 08 0t 04 1948 B~=100
B4Tem  —80842.4 27 1691.34 0.16 164.1 ns 0.9 6% 04 1970 IT=100
1341 —84043 5 525 m 02 4t o4 1948 B~=100
134pn 83727 5 316.49 0.22 3.52 m 0.04 (8~ 04 1970 IT=97.7 10; f~=2.3 10
B4Xe  —88125.822  0.009 STABLE (>11Py) 0" 04 89Ba22 T 1920 1S=10.4357 21; 28~ ? *
B4xem  —86160.3 0.5  1965.5 0.5 290 ms 17 (77) 04 1968 IT=100
134Xe"  —85100.6 1.5 30252 1.5 5 us 1 (10%) 04 2001 IT=100
34cs —86891.154  0.016 2.0652 y 0.0004 4t 04 1940 B~=100; £=0.0003 1
Bécgm  —86752.410  0.016  138.7441  0.0026 2912 h 0.002 8~ 04 1975 IT=100
34Ba —88949.9 0.3 STABLE 0t 04 1936 1S=2.417 18
134Ba"  —-85992.7 0.6  2957.2 0.5 2.63 us 0.14 (10%) 04 1982 IT=100
B4La  —85219 20 645 m 0.16 1+ 04 1951 B+=100
B4 am  —84780# 100# 440# 100# 29 us 4 04 1985 1T=100 *
134Ce 84833 20 3.16 d 0.04 0t 04 1951 £=100
Bicem 81624 20 3208.6 0.4 308 ns 5 10t 04 1980 IT=100
34pr 78528 20 17 m 2 2- 04 1967 BT=100
134ppm 78460 20 68 1 11 m (67) 04 11TilI0 E 1973 B+=100; IT~0
¥Nd  —75646 12 85 m 1.5 0t 04 1970 B+=100
34N —73353 12 2293.0 0.4 410 us 30 (8~ 04 1969 IT=100
B34Pm —66740 60 * & 2 s 1 (57) 04 1977 B+=100
34Pm™  —66740#  120# 0# 100# & 5 s (2%) 04 1988 BT=100
B4pm"  —66620# 80# 120# 504 20 ws 1 (77) 09Cu02 TJ 2009 IT=100 *
34Sm  —61380#  200# 95 s 08 0t 04 1977 B+=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

B4Eu —49930#  300# 500 ms 200 04 1989 Bt=100; B p=?

134Gd  —413004#  400# 400# ms 0f 04 BT 2B p?
«134In T : other 15L004=126(7) ok
#1340 D : B~ 2n intensity limits is from 95Jo.A *k
#1345 T : symmetrized from 12Ka36=86(+8-7); other 00Ko15=80(15) *x
#134Xe D : and 89Ba22 : Ov-B3>58Zy and >26Zy for 0" —0" and 0* —2" respectively ok
#13MLam  E: 100#100keV above 336.44(17) level *k
#134Pm™  E:70.7(0.2) keV above a 6* state that decays via a low-energy yto 57 ok

35In —465304  400# 101 ms 4 9/2*# 08 15Lo04 T 2002 B~ 7 B~ n=90#; B~ 2n=8# *

1358n  —60632 3 515 ms 5 7/27# 08 15Lo04 T 1994 B~=100; B~ n=21 3; B 2n=06#

1358b  —69690.3 2.6 1.679 s 0.015 (7/2%) 08 1964 B~=100; B~ n=223

3Te  —77728.8 1.7 19.0 s 02 (7/27) 08 1969 B~=100

35Tem  —76173.9 1.7 1554.89 0.16 511 ns 20 (19/27) 08 1980 1T=100

1351 —83779.1 2.1 6.58 h 0.03 7/2+ 08 1940 B~=100

35Xe 86413 4 9.14 h 0.02 3/2* 08 1940 B~=100

135Xem 85886 4 526.551  0.013 1529 m 0.05 11/2- 08 1960 1T~100; B~=0.30 17 *

135¢s —87581.6 1.0 1.33 My 0.19 7/2+ 08 16Ma05 T 1949 B~=100 *

B5cem -85948.7 1.8 1632.9 1.5 53 m 2 19/2- 08 1962 IT=100

135Ba —87850.5 0.3 STABLE 3/2% 08 1932 1S=6.592 12

135Bam  —87582.3 0.3 268.218  0.020 28.11 h 0.02 11/2= 08 12Da04 T 1948 IT=100

35La  —86643 9 195 h 02 5/2* 08 1948 B+=100

35Ce  —84616 10 177 h 03 125 08 1948 BT=100

135Cem 84170 10 445.81 0.21 20 s 1 (11/27) 08 1963 1T=100

35pr —80936 12 24 m 1 3/2() 08 1954 Bt=100

135ppm 80578 12 358.06 0.06 105 us 10 (11/27) 08 1973 1T=100

SNd  —76214 19 124 m 0.6 9/2) 08 1970 B+=100

IBSNd™  —76149 19 64.95 0.24 55 m 0.5 (1/2%) 08 1970 B7>99.97; IT<0.03

35pm - —70050 80 49 s 3 (5/2+,3/2%) 08 1975 B+=100

35pm™  —69830# 504 220# 90# 40 s 3 (11/27) 08 89Ko07 TJ 1989 B*=100 *

135Sm  —62860 150 * 103 s 0.5 (7/2%) 08 77Bo02 J 1977 B+=100; BTp=0.02 1

BSSm™ —62860#  340# 0# 3004 * 24 s 09 (3/2%,5/2%) 08 89Vi04 TID 1989 B+=100 *

SEu —541504  200# 1.5 s 02 11/27# 08 1989 B+=100; B*p?

35Gd 443904  400# 1.1 s 02 (5/2%) 08 1996 BT=100; Bp=18

35Thb  —32830#  400# 1.01 ms 0.28 (7/27) 08 2004 p~100; B+ ? *
#1331 T : average 15L004=103(5) 02Di12=92(10) s
#1330 D : delayed neutrons were observed in 02Dil2 ok
x135Xem D : B~ ranging from 0.004% to 0.6% ok
#135Cs T : average 16Ma05=1.6(0.6) by AMS and 1.3(0.2) ICPMS s
#!33Pm™  E: Trends of 11/2~ level in Pm isotopes: '**Pm: 129.7(0.7) *>Pm: 150#50 ok
#1¥Pm"  E: 137Pm: 150(50) 3Pm: 188.7(0.3) '*'Pm: 628.40(0.10) '*3Pm: 959.7(0.1) ok
#B¥pm™  E: (N>82) '"Pm: 794.6(0.4) 'Y'Pm: 649.3(0.4) 'Pm: 240.215(0.007) s
#13Pm™  E:ENSDF2008 : 68.7 +y *%
#1338m™  1: existence of '33Sm” and spins of both states are discussed in ENSDF ok
#135Th T : symmetrized from 940(+330-220) us Hok

oI —405104  400# 86 ms 9 15 15Lo04 TD 2015 B~=100; B~ n=0#; B~ 2n=90# *

1363n 559004  300# 350 ms 5 0* 14 15Lo04 T 1994 B~=100; B~ n=28 3; B~ 2n=2# *

1365h  —64507 6 923 ms 14 (17) 02 15Lo08 J 1976 B~=100; B n=16.3 32; B 2n=10#

1368bm  —64230 6 277.0 0.7 570 ns S (67) 02 12Ka36 ET 2001 IT=100 *

36Te 744253 2.3 17.63 s 0.08 0f 02 1974 B~=100; B n=1.315

1361 —79545 14 834 s 10 (17) 02 1949 B~=100

136pm - —79339 5 206 15 BD 469 s 1.0 (67) 02 1959 B~=100; IT=0

136Xe  —86429.159  0.007 2.19 Zy 0.06 0F 02 15Ball T 1920 1S=8.8573 44; 2~ =100 *

136Xem —84537.456  0.016 1891.703  0.014 2.95 us 0.09 6" 02 1969 1T=100

36Ccs  —86338.7 1.9 13.16 d 0.03 5t 02 1951 B~=100

Bocgm  —85820.8 1.9 517.9 0.1 175 s 02 8 02 11Wi09 ET 1981 1T=2, 8" ? *

136Ba  —88886.9 0.3 STABLE 0f 02 1932 1S=7.854 24

136Ba™  —86856.4 0.3 2030466  0.018 308.4 ms 1.9 7 02 1965 1T=100

BB  —85529.5 0.5 33574 0.4 91 ns 2 (10%) 04Va03 TD 2004 1T=100 *

B6La  —86040 50 9.87 m 0.03 1+ 02 1950 B*=100

36Lam 85780 50 259.3 0.4 114 ms 3 (1) 02 05Bh06 EJ 1966 1T=100

136Ce  —86508.4 0.4 STABLE (>38Py) 0f 02 01Da22 T 1936 1S=0.1852; 2B+ ? *

136Cem  —83412.9 0.6 30955 0.4 1.96 us 0.09 10+ 02 13val0 T 1991 IT=100 *

136pr 81340 11 13.1 m 0.1 2+ 02 1968 B+=100

BONd  —79199 12 50.7 m 0.3 0f 02 1968 B*=100

B3pm  —71170 70 * & 107 s 6 5)(+#) 02 FGKl12a J 1982 B*=100 *

B3pm™  —71070 90 100 120 MD * & 300 s 50 (2)+# 02 88Ke03 T 1988 B*=100 *

136pm”  —71100 70 68 25 1.5 us 0.1 8t # 02 08Ri0O5 ET 1987 1T=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

136Sm  —66811 12 47 s 2 o+ 02 1982 B=100

136Sm™ 64546 12 2264.7 1.1 15 us 1 87) 02 1994 IT=100

BOEy  —56240# 200# * 33 s 03 (7Y) 02 89vio4 D 1987 B=100; B*p=0.09 3

BO0Eu™  —56240# 5404 O# 5004 * 38 s 03 (3%) 02 89vio4 D 1987 BT=100; B*p=0.09 3

136Gd  —49090# 3004# 1# s (>200ns) 0" 02 00Soll I 2000 BT % B p?

36Th  —36130# 500# 200# ms 02 BT % B p?
%1361 T : symmetrized from 15L004=85(+10-8) *k
#1308 D : B~ naverage 11Ar18=27(4)% 02Sh08=30(5)% sk
#1305 E : 12Ka36=53.9(0.5) and 173.1(0.5) 7 in cascade to ground-state; 15L008=269.3 sk
#1365p™ T : others 15L008=489(40) 07Si27=480(100) 01Mi22=570(50) *%
%130Xe T : others 14A103=2.165(0.061)Zy 12Gal7=2.38(0.14)Zy 02Be74>10Zy ok
#130Xe T: 0v-Bf: 16As01>2500Zy 13Ga07>19000 Zy 12Au03>16000 Zy (all at 90% C.L.) EEs
x136Cgm E : also 83We07=518(5) *%
*130Ba" T : other 04Sh15=94(10) outweighed Hk
#130Ce T : also 11Be02>18Py; both for 2v-B and 1 & ok
#130Cem T : average 13Val0=1.9(0.1) 75Y001=2.2(0.2) .
«136Pm J : expected 57 n9/2[514]+p1/2[550]; supported by observed direct feeding ok
#130pm J:  toI=4,5,6levels following '3Pm B+ decay ok
#130Pm™  J: expected 27 n9/2[514]+p1/2[550]; supported by observed direct feeding Kk
#130Pm™  J:  toI=2" and 3% levels following B decay *ok
#130pm” E : 08Ri05=42.7(0.2) keV above a long lived state that could be either the sk
#130pm” E: ground-state or an excited level located <50keV above the ground-state owing to non- Hk
#130Pm"  E:  observation of any decay radiation ok

B 350404  500# 70 ms 40 9/2*# 15 15Lo04 TD 2015 B~=100; B~ n=0#; B~2n=90# *

1378n  —49790# 400# 273 ms 7 5/27# 07 11Arl8 TD 1994 B~=100; B~ n=50 8; B~ 2n=40#

1378 —60060 50 484 ms 22 7/2# 07 11Arl8 TD 1994 B~=100; B~ n=49 6; B~ 2n=0.3# =*

37Te 693038 2.1 249 s 0.05 3/27# 07 1975 B~=100; B~ n=2.99 16 *

1371 —76356 8 2413 s 0.12 7/2"# 07 16Ag03 D 1943 B~=100; B n=7.76 14 *

37Xe  —82383.40 0.10 3.818 m 0.013 7/2- 07 1943 B~=100

37cs —86545.6 0.4 30.08 y 0.09 7/2t 07 1951 B~=100

37Ba 877212 0.3 STABLE 3/2% 07 1932 IS=11.23224

37Ba"  —87059.5 0.3 661.659 0.003 2.552 m 0.001 11/2= 07 1965 1T=100

37Ba"  —85372.1 0.6 2349.1 0.5 590 ns 100 (17/27) 07 1973 IT=100

3La  —87140.7 1.7 60 ky 20 7/2 07 1948 £=100

BT am  —85271.2 1.7 1869.50 0.21 342 ns 25 19/2= 07 1982 IT=100

37Cce  —85918.6 0.4 90 h 03 3/2% 07 1948 B*=100

137Cem  —85664.3 04 25429 0.05 344 h 03 11/2= 07 1958 IT=99.21 4; B7=0.79 4

137py —83202 8 1.28 h 0.03 5/2% 07 1958 B*=100

37ppm 82641 8 561.22 0.23 2.66 us 0.07 11/2= 07 1987 IT=100

INd  —79585 12 385 m 1.5 /2t 07 1970 B=100

BINd"™ 79066 12 519.43 0.20 1.60 s 0.15 11/2= 07 1970 IT=100

37Pm  —74073 13 & 2# m 5/27# 1975 B2

37pm™ 73930 50 150 50 BD & 24 m 0.1 11/2= 07 1973 B*=100

37Sm 68030 40 45 s 1 (9/27) 07 1986 BT=100

B37Sm™  —67850# 60# 180# S50# 20# s 1/27# t?

3TEu —60146 4 84 s 05 11/2°# 07 88Be.A T 1982 B*=100

37Gd  —51210#  300# 22 s 02 (7/2)+ 07 1999 B*+=100; B*p=?

31T —40970# 400# 600# ms 11/27# p%BT?
#1371n T : symmetrized from 15L004=65(+40-30) sk
«137Sb T : average 11Ar18=492(25) 02Sh08=450(50) *k
*1378b D : B naverage 11Ar18=49(8)% 02Sh08=49(10)% *%
#137Te J: TNN of N=85 isotones. ENSDF’07 gives (7/2~) from shell-model prediction *k
137 Te D : from 93Ru01 evaluation sk
«137] T : 93Ru01=24.13(0.12) supersedes 74Ru08=24.5(0.2) from same group ok

138Sn  —44860# 500# 150 ms 30 ot 16 2010 B~=100; B~ n=36; B~ 2n=5# *

138gnm  —43520% 500# 1344 2 210 ns 45 (6%) 16 2014 IT=100

138Sh 54220 1060 348 ms 15 (07) 16 FGKl6a J 1994 B~=100; B~ n=728; B~ 2n=2# *

¥Te 65696 4 14 s 04 ot 03 1975 B~=100; B n=6.3 21

1381 —71980 6 623 s 0.03 (17) 16 93Ru01 D 1949 B~=100; B~ n=5.46 18

138m —71912 6 67.9 0.5 1.26 us 0.16 (3~ 16 2007 IT=100 *

38Xe 799722 2.8 14.14 m 0.05 0* 03 12Wa2l T 1943 B~=100 *

38cs 82887 9 3341 m 0.18 3 03 1943 B~=100

38cem 82807 9 79.9 0.3 291 m 0.08 6~ 03 1971 IT=812; =192

138ogr 82847 25 40 23 R=? fsmix

33Ba  —88261.6 0.3 STABLE ot 03 1925 1S=71.698 42

38Bam  —86171.1 0.3 2090.54 0.06 800 ns 100 6" 03 1971 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

3La 86519 3 102 Gy 1 5* 03 1947 1S=0.08881 71; B7=65.6 5; ~=34.45

B8Lam 86446 3 72.57 0.03 116 ns 5 (3)" 03 1975 1T=100

B8La" 85780 3 739.2 0.5 2.0 us 03 7 14As02 ETJ 2014 IT=100

38Ce  —87571 5 STABLE (>57Py) 0t 03 11Be02 T 1936 1S=0.2512; 28+ ? *

138Cem 85442 5 2129.17 0.12 8.65 ms 0.20 7 03 1960 IT=100

138pr —83134 11 1.45 m 0.05 1" 03 1951 B*=100

138ppm 82782 17 352 19 BD 212 h 0.04 7- 03 1958 B=100

¥Nd  —82018 12 504 h 0.09 0 03 1965 F=100

SN@"™  —78843 12 3174.9 0.4 370 ns 5 10t 03 13Val0 T 1975 IT=100

38pm 74940 28 * 10 s 2 It# 03 1981 BT=100

B38pmm 74911 13 30 30 BD 324 m 0.05 5°# 03 1973 B*=100

138pm non existent EU 324 m 0.05 (3%) 81De38 1 BT=100 *

38Sm 71498 12 31 m 02 0* 03 1982 +=100

gy 61750 28 121 s 06 (67) 03 1982 B+=100

133Gd  —55800# 200# 47 s 09 0" 03 1985 B=100

38Gdm 535704 2004 2233.1 0.5 6.2 us 0.2 (8) 03 11Pr02 T 1997 IT=100 *

B8Th  —43670# 3004 800# ms (>200ns) 03 00Soll I 1993 BT 2 BTp 7% p=0 *

38Dy —34930# 500# 200# ms 0* BT % B p?
«1388n T : symmetrized from 15Lo04=140(+30-20) sk
#1388h J : expected pg7/2 nf7/2 config and strong repulsive residual interaction Hk
138 J:67.9 E2 yray (delayed) to (17) ok
#138Xe T : average of 12Wa21=14.18(0.10) 72M033=14.08(0.08) 69Ca03=14.17(0.07) *k
#138Ce T : also 01Da22>150Ty; both for 2v-f and | sk
#138pm” D : arguments for a second isomer of intermediate spin are not convincing Hok
#138Gam E : for least-squares fit to y-ray energies in 11Pr02 Hox
#1383 Th D : from 93Li40 ok

139Sn  —38440# 500# 130 ms 60 5/27# 15 2015 B~=100; B~ n=80#; B~ 2n=20#

1398b  —49790# 400# 93 ms 13 7/2%# 01 11Arl8 TD 1994 B~=100; B~ n=90 10; B~ 2n=3#

¥Te 60205 4 500# ms (>150ns) 5/27# 01 94Be24 1 1994 B~ 7 B n=2#

1391 —68471 4 2282 s 0.010 7/2"# 01 93Ru0l T 1949 B~=100; B n=10.0 3 *

9%e  —75644.6 2.1 39.68 s 0.14 3/2= 01 1951 B~=100

¥cs —80701 3 9.27 m 0.05 7/2t 01 1939 B~=100

¥Ba  —84913.8 0.3 83.13 m 0.06 (7/27) 01 12Dal7 T 1937 B~=100 *

¥La 872262 2.0 STABLE 7/27 01 1924 15=99.91119 71

¥Lam 854263 2.1 1799.9 0.5 315 ns 35 (17/2%) 12As06 ETJ 2012 1T=100

1¥Ce  —86948 7 137.641 d 0.020 3/2t 01 1948 £=100

139Cem 86194 7 754.24 0.08 56.54 s 0.13 11/27 01 94ItA T 1967 IT=100

139pr —84819 8 441 h 0.04 5/2% 01 1951 BT=100

139Nd  -82014 28 29.7 m 0.5 3/2 01 1951 B =100

ONd" 81783 28 231.15 0.05 550 h 0.20 11/2= 01 1951 Br=88.24;1T=11.84

ONd" —79398 28 2616 2 276.8 ns 1.8 23/2% 01 13val0 ETJ 1980 IT? *

3pm 77500 14 4.15 m 0.05 (5/2)* 01 1967 B=100

¥pmm 77311 14 188.7 0.3 180 ms 20 (11/2)~ 01 1975 IT~100; B+=0.16#

¥8m  -72380 11 257 m 0.10 12 o1 1971 B*+=100

139Sm™ 71923 11 457.40 0.22 10.7 s 0.6 11/2= 01 1973 1T=93.7 5; =63 5

¥Eu  —65398 13 179 s 0.6 (11/2)= 01 1975 B+=100

9Eum 65250 13 148.2 0.2 10 pus 2 (7/2%) 11Cu01 ETJ 2011 1T=100

%Gd 576304 200# * 57 s 03 9/27# 01 99Xi04 T 1983 +=100; BHp=? *

19Gd™  —57380# 2504 2504 150# * 48 s 09 1/2%4 01 1983 B*=100; B*p=? *

9Th 481304 300# 1.6 s 02 11/27# 01 1999 B*=100; B*p?

Dy —37640# 5004 600 ms 200 (7/2%) 01 1999 BT=100; Bp?
#1391 T : average 93Ru01=2.280(0.011) 80A115=2.29(0.02) H%
#139Ba T : average 12Dal7=83.01(0.14) 12Da04=83.25(0.08) 72Em01=82.71(0.18) sk
#139Nd” T : average 13Val0=278(2) 08Fe02=272(4) sk
#13Nd" T : 80MulO > 141ns EEs
#139Gd T : average 99Xi04=5.8(0.9) 88Be.A=5.8(0.4); other 83Ni05=4.9(1.0) not used Hk
#139Gd T: since it corresponds to a mixture of ground-state and isomer Kk
#139Gd" D : assuming that the delayed protons reported in 83Ni05 are from both states Hk

140Sh  —43940# 600# 100# ms (>400ns) (47,37) 16 2010 B~ 7 B n=40#; B~ 2n=20#

140 —43610# 600# 330 10 41 us 8 (6-,77) 16 2016 IT=100 *

140Te  —56580 60 300# ms (>300ns) 0" 07 1994 B~ 7 B n=3#

1407 —63606 12 860 ms 40 4-) o7 1972 B~=100; B~ n=9.3 10; B~ 2n=0#

140xe  —72986.5 2.3 13.60 s 0.10 0+ 07 1951 B~=100

40cs 77050 8 637 s 03 1~ 07 1950 B~=100

H0csm 77036 8 13.931  0.021 471 ns 51 (2~ 07 1974 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

140Ba —83269 8 12.7527 d  0.0023 0* 07 1939 B~=100

14012 —84315.9 2.0 40.285 h  0.003 3 07 1935 B~=100

140Ce —88076.1 1.6 STABLE o' 07 1925 1S=88.450 51

140cem  —85968.2 1.6 2107.86 0.03 73 us 15 6" 07 1966 IT=100

140py —84688 6 339 m 001 1+ 07 1938 et=51.318; €=48.7 18 *

140ppm 84560 6 127.8 0.3 350 ns 20 5F 07 1964 IT=100

140pp 83924 6 763.7 0.5 3.05 us 0.20 (7)~ 07 1964 1T=100

1ONd 84259 3 337 d 0.02 o' 07 1949 £=100

140N —82038 3 2221.4 0.1 600 us 50 7" 07 1962 IT=100

HONd"  —76829 3 7429.6 0.7 1.22 us 0.06 20" 08Fe02 ETJ 2008 1T=100 *

140pm 78214 24 92 s 02 1" 07 1966 B*=100

1490pmm 77783 13 431 28 BD 595 m 0.05 8- 07 1966 BT=100

140sm 75456 12 1482 m 0.12 o+ 07 1967 +=100

By 66990 50 151 s 002 1+ 07 1982 B+=100

MRy —66780 50 210 15 125 ms 2 (57) 07 1988 IT~100; B <1 *

MRy 66320 50 669 15 299.8 ns 2.1 8*t) 07 2002 1T=100 *

140Gd —61782 28 158 s 04 0" 07 1985 BT=100

140Th —50480 800 232 s 0.16 (7Y) 07 06Xu03 T 1986 B*=100; Bp=0.26 13 *

140py —42830# 4004 700# ms 0" 07 2002 BT BTp?

140pym  —40660# 400#  2166.1 0.5 7.0 us 05 (87) 07 2002 1T=100

140Ho —29260# 5004 6 ms 3 8T # 07 1999 p=" B =1#B"p? *
x140gpm E: 16L001=298.2 + x, x estimated by authors x=30# ok
«140pr T : other: 07Li71=7.3(0.4) for q=59 (bare ion) 3.04(0.10) for q=58* *k
«140pr T: (H-like ion) and 3.84(0.15) for q=57" (He-like ion) sk
#140pp D : e"=42.4(2.3)%; £€=57.6(2.3)% for q=58" (H-like ion) and *x
#140py D:  e"=51.2(3.1)%:; £=48.8(3.1)% for q=57" (He-like ion) s
«14ONg" E : uncertainty not given, estimated by evaluator ok
#140Ng" T : average 13Val0=1.2(0.1) 08Fe02=1.23(0.07) *%
#1490y E : less than 50 keV above 185.3 level, from ENSDF, thus 185.3 + 25(15) sk
«140Eyn E : 459.5(0.3) keV above “OEu™ ok
#140Th T : average 06Xu03=2.0(0.5) 00Xu08=2.1(0.4) 91Fi03=2.4(0.2) 86 Wil5=2.4(0.4) *%
«140Ho D : from estimated 3 half-life 400# ms; p observed in 99Ry04 *k

1418b —39110# 5004 100# ms 7/2"# B~ 7 B n=90#; B~ 2n=3#

141 Te —50490#  400# 150# ms (>150ns) 5/2°# 14 94Be24 1 1994 B~ 7 B n=84#; B 2n=0.4#

B —59927 16 430 ms 20 72 # 14 1974 B~=100; B~ n=213 *

141 —68197.3 2.9 1.73 s 0.01 5204 14 1951 B~=100; B~ n=0.044 5

ey —74478 9 2484 s 0.16 7/2% 14 1962 B~=100; B~ n=0.0353

141Ba —79733 5 1827 m 0.07 3/2° 14 1945 B~=100

41La —82932 4 392 h 0.03 (7/2%) 14 1951 B~=100

4lce  —85432.9 1.6 32511 d 0013 7/27 14 1948 B~=100

l41py —86015.6 1.7 STABLE 5/2t 14 1924 1S=100.

4INd  —84193 3 249 h 0.03 3/2 14 1949 B*=100

4INg™ 83436 3 756.51 0.05 62.0 s 08 11/2= 14 70Ab05 D 1960 IT~100; B+=0.032 8

“4pm 80523 14 2090 m 0.05 5/2t 14 1952 B*=100

4pmm 79894 14 628.62 0.07 630 ns 20 11/2= 14 1970 IT=100

Hpmr 77992 14 2530.75 0.17 >2 us 14 1985 1T=100

4sm 75934 9 102 m 02 /27 14 1967 B*=100

l4gmm 75758 9 175.9 0.3 226 m 02 11/2= 14 1967 B*~100; 1T=0.31 3

41Ey —69926 13 407 s 0.7 5/2t 14 1977 B*=100

4IEu™ 69830 13 96.45 0.07 27 s 03 11/2= 14 1973 IT=863; B+=143 *

41Gd —63224 20 14 s 4 (1/2%) 14 1986 B=100; Bp=0.03 1 *

41Gdm 62846 20 371.76 0.09 245 s 05 (11/27) 14 1986 B=892;IT=112

4T 54540 110 35 s 02 (5/27) 14 1986 B=100

WHIThm 545404  230# 0o# 2004 EU 79 s 06 11/27# 14 88Be.A 1 1988 =100 *

4Dy —45380# 3004 900 ms 140 9/27) 14 1984 BT=100; BTp=?

“4lHo  —34360# 400# 41 ms 0.1 (7/27) 14 1998 p=2 Br=1#;B*p? *

4 Hom 342904  400# 66 2 73 wus 03 (1/2%) 14 1998 p=100
#1417 D : rounded from 21.2(3.0); 80A115=21.2(3.0) included in 93Ru01=22(3) E
«I41 By D : symmetrized from IT=87(+2-4)% and B*=13(+4-2)% ok
141Gd J : weak arguments in ENSDF’2001 for J* assignment; same for 4! Gd” Hok
«141Tpm 1: existence discussed in 88Be.A. Provisionally accepted ok
#14'Ho D : from estimated B+ half-life 200# ms ok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

142Te —46370#  500# 100# ms (>150ns) o' 11 94Be24 1 1994 B~ 7 B n=10#; B~ 2n=0#

1421 —54770 370 222 ms 12 27# 11 1975 B~=100; B~ n=20#; B~ 2n=1#
2%e  —65229.6 2.7 1.23 s 0.02 o+ 11 1960 B~=100; B~ n=0.21 6 *
192¢g —70515 7 1.684 s 0.014 0~ 11 1962 B~=100; B~ n=0.090 4

92Ba  —77842 6 106 m 02 ot 11 1959 B~=100 *
42La —80024 6 91.1 m 05 2 11 1953 B~=100

12 am  —79878 6 145.82 0.08 870 ns 170 4)- 11 1983 IT=100

42Ce  —84533.2 2.5 STABLE (>50Py) o+ 11 1925 IS=11.11451; o0 2,28~ ? *
142py —83787.5 1.7 19.12 h 0.04 2- 11 1935 B~=100; €=0.0164 8

142ppm _83783.8 1.7 3.694 0.003 146 m 0.5 5° 11 1967 IT=100

2Nd  —85950.0 1.4 STABLE o+ 11 1924 1S=27.152 40

12Nd"  —83740.7 1.4 2209.303 0.021 16.5 us 6" 14 1964 IT=100

92pm 81142 24 405 s 05 It 11 1959 et=77.127; €=22.9 27 *
12pmm 80259 24 883.17 0.16 20 ms 02 8~ 11 1971 IT=100

192pm" 78313 24 2828.7 0.6 67 us 5 (137) 11 1974 IT=100

428m 78986 3 7249 m 0.05 o+ 11 1959 B*=100

2gmm 76614 3 23721 0.4 170 ns 2 7" 11 1975 IT=100

28m"  —75324 3 3662.2 0.7 480 ns 60 10" 11 1979 1T=100

2By —71310 30 236 s 010 I 11 91Fi03 T 1966 B*=100 *
2Eum  —70856 12 460 30 BD 1.223 m 0.008 8~ 11 1966 BT=100

2Gd  —66960 28 702 s 0.6 o+ 11 1986 £=525,e"=485

2Th  —56560 700 597 ms 17 I 11 1991 BT=100; B+p=0.0022 11

42T 56280 700 279.7 0.4 303 ms 17 5” 11 1986 1T=100

2T 55910 700 652.1 0.6 26 wus 1 8+ 11 1989 IT=100

py 501204 730# 23 s 03 o+ 11 1986 B=100; B*p=0.06 3

2Ho  —37250%# 400# 400 ms 100 (7-,8%) 11 2001 +t&100; B p=7; p~0 *
12Ey —28030#  500# 10# us 0* p?
#142Xe D : 03Be05=0.21(6) 75As04=0.406(0.034) T : 03Be05=1.250(0.025) *%
#192Ba D : 7 n=0.091(0.003)% in ENSDF 00 contradicts Q(~ n)=—2979(7) keV sk
«142Ce T : lower limit is for o decay; for B8 decay 11Be02>300Py 01Da22>260 Py *k
#142Ppm T : other: 09Wi09=56(3) for =61 (bare ion) 39.2(0.7) for g=60" *x
«142pm T: (H-like ion) and 39.6(1.4) for g=59* (He-like ion) sk
«142Pm D :e"=71.0(1.3)%; €=29.0(1.3)% for q=60* (H-like ion) and ok
#192Pm D: e+=79.8(1.0)%; €=20.2(1.0)% for q=59* (He-like ion) sk
*142Ey T : average 91Fi03=2.34(0.12) 75Ke08=2.4(0.2) sk
#1“2Ho D : p=0 from 93Li40 ok
143Te —40280#  500# 100# ms (>400ns) 7/2%# 12 2010 B~ 7 B n=20#; B~ 2n=2#

191 —50630# 200# 130 ms 45 7/2 4 12 1994 B~ 2% B~ n=70#; B~ 2n=0.02#
BXe  —60203 5 511 ms 6 5/2= 12 03Be05 D 1951 B~=100; B~ n=1.00 15

e —67676 8 1.791 s 0.007 3/2 12 1962 B~=100; B n=1.647

43Ba  —73937 7 145 s 03 5/27 12 1962 B~=100

43La —78172 7 142 m 0.1 (7/2)t 12 1951 B~=100

$Ce  —81606.7 2.5 33.039 h 0.006 3/27 12 1948 B~=100

143pr —83068.2 1.9 13.57 d 0.02 7/2% 12 1948 B~=100

$Nd  —84002.2 1.4 STABLE 7/20 12 1933 1S=12.174 26

BPm  —82960.7 3.0 265 d 7 5/2 12 1952 £=100; et <5.7e-6

MSm  —79517.2 2.8 875 m 0.06 3/2 12 1956 B=100

$Bsm™  —78763.2 2.8 75399 0.16 66 s 2 11/2= 12 1960 IT~100; +=0.24 5

48m"  —76723 3 27938 13 30 ms 3 23/2- 12 FGKI28 J 1969 IT=100 *
WEu 74241 11 259 m 0.02 5/21 12 1965 B*=100

Eum  —73851 11 389.51 0.04 50.0 us 0.5 11/27 12 1978 IT=100

3Gd  —68230 200 39 s 2 (1/2)* 12 78Fi02 D 1975 Bt=100; Btp=2; Ba=? *
$Gdm 68080 200 152.6 0.5 1100 s 14 11/2- 12 78Fi02 D 1973 B=100; Bp=2; B a=? *
BTh  —60420 50 12 s 1 (11/27) 12 1985 B+=100

BTh" 604204 110# 0o# 100# s <2ls 5/2# 12 1986 B2

4py  —52169 13 56 s 10 (1/2%) 12 03Xu04 J 1983 BT=100; Bp=? *
1Spym 51858 13 310.7 0.6 30 s 03 (11/27) 12 03Xu04 EID 2003 BT=100; BFp=?

$py" 51763 13 406.3 0.8 1.2 us 03 12 O05Ril7 E 2005 IT=100 *
SHo  —42050# 300# 300# ms (>200ns) 11/27# 12 00Soll I 2000 BT % BTp?

193Er —31260# 400# 200# ms 9/27# 12 BT % B p?
143 Sm” J:E3to17/2" *%
#1$Gd D : 78Fi02: B*p and/or B+ & for 3Gd+'*3Gd”=0.001%, 39 particles detected ok
#Gd™ T from 05Ba64 ok
#$Dy T : 03Xu04=5.6(1.0); 84Ni03=3.2(0.6) 83Ni05=4.1(0.3) in diff. experiments *%
#1483 Dy” E: 95.6(0.5) above 11/2~ isomer ok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

1441 —45280#  400# 100# ms (>150ns) 17# 0l 94Be24 1 1994 B~ 7 B n=40#; B 2n=1#

#Xe  —56872 5 388 ms 7 0" 01 03Be05 TD 2003 B~=100; B n=3.03

14Cs —63271 20 * 994 ms 6 1) 10 1967 B~=100; B n=3.03 13

Mcgm 63179 20 922 0.5 1.1 us 0.1 47) 10 2009 IT=100

Hcen 629704  200# 3004# 2004# * <1l s (>3) 10 1978 B~=21T?

1Ba 71767 7 115 s 02 ot ol 1967 B~=100 *

4L —74850 13 408 s 04 37) o1 1967 B~=100

#Ce  —80431.9 29 28491 d 0.05 0* 01 1945 B~=100

B —80750.5 2.8 1728 m 0.05 0~ 01 1951 B~=100

44prm _80691.5 2.8 59.03 0.03 72 m 03 3 01 1970 1T~100; B~=0.07

¥Nd  —83748.0 1.4 229 Py 0.16 0" 01 1924 1S=23.798 19; a=100

4pm  —81416.1 3.0 363 d 14 5 01 94Hi05 D 1952 £=100; et <8e-5

1#¥4pm™ 80575 3 840.90 0.05 780 ns 200 9+ 01 1993 IT=100

M44pmn 72820 4 8595.8 22 2.7 us (27%) ol 1994 IT=100

4Sm  —81965.5 1.6 STABLE 0* 01 1933 1S=3.077; 2B+ ?

144Sm™  —79641.9 1.6 2323.60 0.08 880 ns 25 6" 01 1972 IT=100

WEu  —75619 11 102 s 0.1 17 01 1965 B*=100

M4Eum  —74491 11 1127.6 0.6 1.0 us 0.1 8~ 01 FGKI27 J 1976 IT=100 *

4Gd  —71760 28 447 m 0.06 0f 01 1968 =100

4Gam  —68327 28 3433.1 0.5 145 ns 30 (10%) ol 1978 IT=100

Th  —62368 28 1 s 1" 01 1982 BT=100

MTpm 61971 28 396.9 0.5 425 s 015 (67) o1 1982 1T=66; B+=34 *

T —61892 28 476.2 0.5 28 us 03 87) 01 1996 IT=100

14THr 61851 28 517.1 0.5 670 ns 60 9t) o1 1996 1T=100

WThe 61824 28 544.5 0.6 <300 ns (10%) ol 1996 IT=100

Wpy  —56570 7 91 s 04 0* 01 1986 BT=100; BTp=?

WHo  —44610 8 700 ms 100 (57) 08 1986 B*=100; Btp=?

¥ Ho™  —44345 8 265.3 0.3 519 ns 5 (87) 08 10Ma08 T 2001 IT=100

l44Er —36610# 200# 400# ms (>200ns) 0* 06 2003 t?

WTm  —22060%# 400# 23 us 09 (107) 08 2005 p="; BT=0# *
#14Ba D : B7n=3.6(0.7)% in ENSDF’01 belongs in fact to '**Cs; 8~n not allowed ok
P J:E2t0 6~ sk
#14TH™ T : other 03Li42=12(2) s for g=65" (bare ion) sk
#14Tm T : symmetrized from 1.9(+1.2-0.5) us *x

1457 —40940#  500# 100# ms (>400ns) 7/2"# 10 100h02 I 2010 B~ 7 B n=40#; B~ 2n=0.3#

45Xe  —51493 11 188 ms 4 3/27# 09 2003 B~=100; B n=5.0 6; B~ 2n=0#

5cs —60054 9 582 ms 6 3/2* 09 93Ru0l T 1971 B~=100; B~ n=14.79 *

45cem 59291 9 762.9 0.4 500 ns 100 19/2°# 15YaZW TD 2015 IT=100 *

5Ba  —67516 8 431 s 0.16 5/20 09 1974 B~=100

%5La —72835 12 248 s 20 (5/27) 09 1974 B~=100

45ce  —77070 30 3.01 m 0.06 5/27# 09 1954 B~=100

145pr —79626 7 5984 h 0.010 7/2% 09 1954 B~=100

Nd  -814320 1.4 STABLE 7/27 09 1933 15=8.293 12

$pm —81267.5 29 177 'y 04 5/2% 09 1951 £=100; a=2.8¢e-7

45Sm  —80651.3 1.6 340 d 3 7/27 09 1947 £=100

1458m™  —71865.1 1.7 8786.2 0.7 990 ns 170 (49/2%) 09 1993 IT=100 *

WEu  —77992 3 593 d 0.04 5/2% 09 1951 BT=100

R —77276 3 716.0 0.3 490 ns 30 11/2= 09 1975 IT=100

5Gd  -72926 20 230 m 04 /2% 09 1959 BT=100

5Gdm -72177 20 749.1 0.2 8 s 3 11/2= 09 1969 IT=94.3 5; 7=5.75

$Th  —66390 110 * 309 s 0.6 (11/27) 09 1981 B*=100

45T 65540 200 850 230 BD x (3/27) 09 1993 B2

Spy  —58243 7 95 s 1.0 (1/27) 09 93A103 T 1982 BT=100; BTp=? *

4Spym 58125 7 118.2 0.2 141 s 07 (11/27) 09 1982 B=100; B p~50

%Ho  —49120 7 * 24 s 0.1 11/27# 09 1987 B=100

45SHo™  —49020%# 100#  100#  100# * 100# ms 5/2%# Bt %IT?

45Er —39240#  200# 900 ms 300 /2% 09 1989 B=100; Btp=? *

SEP"  —39040#  200# 205 4 p 1.0 s 03 11/27# 10Ma20 T 2010 B2

STm  —27580# 200# 3.17 us 0.20 (11/27) 09 1998 p=100
«145Cs T : average 93Ru01=579(6) 82Ra13=594(13); other l6Wu.At=613(+32-24) sk
#145Cgm E : 16Ya.A=762.9(0.4) *%
%14 §m™ T : symmetrized from 960(+190-150) *x
#19Dy T : average 93A103=10.5(1.5) 93To04=6(2) 84Sc.C=10(1) sk
# 9 Er T : 89Vi02=900(300) for mixture gs+isomer; similarly 900(200) from 10Ma20 sk
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

l40Xe  —47955 24 146 ms 6 ot 97 03Be05 TD 1989 B~=100; B~ n=6.9 15

146Cg —55310.4 29 323 ms 6 1~ 97 93Ru0l T 1971 B~=100; B n=14.2 5; B~ 2n=0# *

16cym  —55263.7 2.9 46.7 0.1 1.25 us 0.05 4= # 15YaZW TD 2015 IT=100 *

146Ba 64947 21 222 s 007 ot 97 93Ru0l D 1970 B~=100 *

1462 —69050 30 * 627 s 0.10 2 97 93Ru0l D 1970 B~=100 *

H6Lam 68920 130 130 130 * 100 s 0.1 (67) 97 79Ke02 E 1969 B~=100 *

146Ce —75635 16 1352 m  0.13 0* 97 1953 B~=100

146py —76680 30 2415 m 0.18 2)- 97 1953 B~=100

146Nd  —80925.9 1.4 STABLE 0f 97 1924 1S=17.18932; 28~ % a ?

146pm 79454 4 553 'y 0.5 3~ 99 1960 £=66.0 13; ~=34.013

1463m 80996 3 68 My 7 0* 97 12Kil6 T 1953 =100

l46Ey —77118 6 461 d 003 4~ 97 1957 B*=100

M6Eum 76452 6 666.37 0.16 235 us 3 9t 97 1962 IT=100

146Gd 76086 4 4827 d 0.10 0* 01 1957 £=100

146Th —67760 40 * 8 s 4 1" 97 1974 B=100

46T —67610%#  110# 150#  100# * 241 s 05 5” 97 93A103 T 1974 B*=100

HoTh" 668304 110# 930# 1004 1.18 ms 0.02 (107) 97 1989 IT=100 *

H6py 62555 7 332 s 07 0f 97 93A103 T 1981 B*=100

l46pym  ~59619 7 2935.7 0.6 150 ms 20 (10%) 97 FGKI128 J 1982 1T=100 *

MoHo 51238 7 28 s 05 (67) 97 10Ma37 TJ 1982 B=100; BFp=? *

146Ey —44322 7 1.7 s 06 0 97 93To05 D 1993 B=100; Bp=?

46Tm  —31060%# 200# 155 ms 20 (1) 05R040 TID 1993 p~100; B+ 2, Bp? *

HoTm™  —30750%#  200# 304 6 p 75 ms 7 (5°) 02 06Ta08 TJ 1993 p~100; B+ 7%, Btp? *

HoTm" 306204 200# 437 7 200 ms 3 (10%) 02 06Ta08 TJ 1993 p=" Br=16# B p? *
#140Cg T : average 93Ru01=321(2) 76Lu02=343(7); other 16Wu.A=288(13) *x
146 Cgm E: 16Ya.A=46.7(0.1) .
«140Ba D : 93Ru01 B n<0.02% is not relevant since Q(B ~n)=—176(24) is negative s
#1409 D : 93Ru01 B n<0.007% is not relevant since Q(8~n)=-50(50) is negative .
140 g E : derived from Q('*La")=6660(120) in 79Ke02 sk
%140y E : 779.6 keV above 0Tb", from ENSDF *k
#140pym J:E3t0(77) ok
#146Ho J : from B p branching in 10Ma37; supported by B *p spectrum from 85Wil5 ok
«140Tm T : also 05Bb02=190(80) ms sk
#140Tm” T : unweighed average 06Ta08=68(3) 05R040=82(4); 05Bb02=75(3)superseded in 06Ta08 ok
%146 T : average 07DaZU=213(9) 06Ta08=198(3) Kk

4Xe  —42360%# 200# 130 ms 80 3/27# 09 1994 B~=100; B~ n=4.0 23; B 2n=0.01%#

ey —51920 8 230 ms 1 (3/27) 09 1978 B~=100; B n=28.517

Wcgm 51219 8 701.4 0.4 190 ns 20 19/27# 15YaZW TD 2015 IT=100 *

47Ba —60264 20 894 ms 10 5/2= 09 13Rz01 J 1978 B~=100; B n=0.06 3

La —66678 11 406 s 004 (5/27) 09 96Ur02 J 1979 B~=100; B~ n=0.0414

147Ce —72014 9 564 s 1.0 (5/27) 09 1964 B~=100

147py —75444 16 134 m 03 3/21 09 15Wa28 J 1964 B~=100

YINd  -78146.7 14 1098 d 0.01 5/27 09 1947 B~=100

Wpm  —79042.3 1.4 2.6234 'y 00002 7/2F 09 1947 B~=100

YISm  —79266.4 1.4 106.6 Gy 0.7 7/2= 09 09Kol5 T 1933 1S=14.99 18; a=100

WEw  —775448 2.6 241 d 06 5/2 09 1951 BT =~100; ¢=0.0022 6

WEw"  —~76919.5 26 62527 0.05 765 ns 15 11/2 09 1970 IT=100

9Gd  —75356.9 2.0 38.06 h 0.12 7/2- 09 1957 BT=100

WGd"  —66769.1 2.1 8587.8 0.5 510 ns 20 (49/2%) 09 1982 IT=100

47 Th —70743 8 1.64 h 0.03 (1/2%) 09 1969 B*=100

9T —70692 8 50.6 0.9 1.87 m 0.05 11/27# 09 93A103 T 1987 BT=100 *

YDy 64196 9 67 s 17 (1/2%) 09 1975 B*=100; B*p~0.05

4pym 63446 9 750.5 0.4 552 s 05 (11/27) 09 1976 B=68.9 23; IT=31.1 23

Dy 60789 9 3407.2 0.8 400 ns 10 (27/27) 09 1985 IT=100

“WHo  —55757 5 58 s 04 (11/27) 09 1982 B*=100

“THo™  —53070 5 2687.1 0.4 315 ns 30 (27/27) 09 1982 IT=100

4TEr —46610 40 * 32 s 12 (1/2%) 09 10Ma27 T 1992 B*=100; Btp=?

WIEP 465104  60# 100# 50# * 1.6 s 02 (11/27) 09 10Ma27 T 1982 B=100; BFp=? *

WITm  —35974 7 580 ms 30 11/2= 09 1982 Bt=855;p=155

W Tm™ 35913 7 62 5 360 us 40 3/2% 09 1984 p=100
#147Xe T : symmetrized from 100(+100-50) D : from B n<8% *k
#147Cgm E : 16Ya.A=701.4(0.4) *%
#147TH™ T : average 93A103=1.92(0.07) 73Bo13=1.83(0.06) *k
#14Tgpm E : estimated from 11/2~ level in isotones '*! Sm=175 '¥*Gd=152 ¥ Dy=118 ok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

148Xe  —38600# 300# 100# ms (>400ns) o' 14 100h02 I 2010 B~ 7 B n=10#; B~ 2n=0#

cs —46911 13 145 ms 4 14 16WuA T 1978 B~=100; B~ n=25.125; B 2n=0# =

48cem —46866 13 45.2 0.1 48 ps 02 47 # 15YaZW TD 2015 1T=100 *

148Ba —57590 60 620 ms 5 o+ 14 16WuA T 1979 B~=100; B~ n=0.43 *

La  —62709 19 135 s 004 (27) 14 16WuA T 1969 B~=100; B~ n=0.153 *

148 Ce —70398 11 568 s 03 o' 14 1964 B~=100

148py —72535 15 229 m 0.02 1= 14 1964 B~=100

18ppm 72458 15 76.80 0.20 201 m 0.07 (4) 14 1964 B~=6410; IT=36 10

Nd  —77408.0 2.1 STABLE (>3.0Ey) o+ 14 82Be20 T 1937 1S=5.756 21; 2B~ %, a ? *

8pm 76866 6 5368 d 0.007 1- 14 1947 B~=100

4pmm 76728 6 137.9 0.3 4129 d 0.11 57,60 14 1951 B=95.86;1T=4.26

8Sm  —79336.3 1.4 6.3 Py 1.3 0t 14 16Cal T 1933 1S=11.24 10; @=100 *

198Eu —76299 10 545 d 05 5° 14 1951 BT=100; ¢=9.4e-7 28

4w 75579 10 720.4 0.3 162 ns 8 9+ 14 1980 IT=100

8Gd  -76269.3 1.6 709 y 1.0 0* 14 03Ful0 T 1953 a=100; 2+ ? *

148 Th —70537 12 60 m 1 2- 14 1960 B*=100

48T 70447 12 90.1 0.3 220 m 0.05 9" 14 1973 BT=100

8Ty 61918 12 8618.6 1.0 1.310 us 0.007 (277) 14 1980 1T=100

py 67860 9 33 m 02 o+ 14 1974 Bt=100

148pym 64941 9  2919.1 1.0 471 ns 20 107 14 1978 IT=100

$Ho  —57990 80 22 s 1.1 (1) 14 1979 B*=100

4SHom  —57740#  130# 2504 100# 949 s 0.12 5#) 14 93A103 T 1979 B*=100; B p=0.08 1 *

8Ho"  —57050%# 130# 9404 100# 236 ms 0.06 (10)* 14 1984 IT=100 *

1498 Ey —51479 10 46 s 02 o+ 14 1982 B+=100; B p=0.15

Er 48566 10 2913.2 0.4 13 ps 3 (10%) 14 1982 IT=100

¥Tm 38765 10 700 ms 200 (10%) 14 1982 BT=100; Bp?

48Yb  —30330%# 400# 250# ms o+ B2 Btp?
«148Cg T : average 16Wu.A=144(5) 93Ru01=140(12) 86Hi08=158(7) 86Wal7=130(10) and Hk
#148Cs T: 78K029=130(40) *%
#148Cgm E: 16Ya.A=45.2(0.1) £
«148Ba T : average 16Wu.A=621(11) 86Wal7=620(5) 84Ch02=607(25) 82Ga24=630(50) *%
#148La T : unweighed average 16Wu.A=1.27(+0.10-0.09) 86Wa17=1.40(0.02) sk
#18La T: 93Ru01=1.428(0.012) and 69Wi.A=1.29(0.08) *%
#148Nd T : lower limit is for 28~ decay Hok
#1485m T : symmetrized from 16Ca.1=6.4(+1.2-1.3) Py ok
#148Gd T : 81Pr06=74.6(3.0) unweighed not used *k
#148Ho™ T : average 93A103=9.30(0.20) 89Tal1=9.59(0.15) *%
«148Ho" E : 694.4keV above '*8Ho™, from ENSDF *k

19¢s —43250#  400# 113 ms 8 3/2"# 04 16Wu.A TD 1979 B~=100; B~ n=60#; B~ 2n=0#

19Ba  —53120 440 348 ms 4 3/27# 04 16WuA T 1993 B~=100; B~n=0.43 12 *

499La —60220 200 1.07 s 0.02 (3/27) 07 16WuA T 1979 B~=100; B n=1.43 28 *

Wce  —66670 10 494 s 0.04 3/27# 04 96YaA T 1974 B~=100

149pr —71039 10 226 m 0.07 (5/2%) 04 1964 B~=100

9Nd 743755 2.1 1.728 h 0.001 5/2 04 1938 B~=100

9Pm  —76064.3 2.3 53.08 h 0.05 7/2% 04 1947 B~=100

149pmm —75824.1 23 240214 0.007 35 ps 3 11/2= 04 1966 1T=100

1498m  —77135.7 1.3 STABLE (>2Py) 7/2- 04 1933 1S=13.827; a ?

WEu  —76441 4 93.1 d 04 5/2F 04 1959 £=100

WEw" 75945 4 496.386 0.002 2.45 us 0.05 11/2= 04 1961 1T=100

9Gd  —75127 3 928 d 0.10 7/27 04 1951 BT=100; o=4.3e-4 10

149Th —71489 4 4.118 h 0.025 /2% 04 1950 B1=83.317; 0=16.7 17

49T 71453 4 35.78 0.13 416 m 0.04 11/2= 04 1962 BT=100; ¢=0.022 3

YDy 67696 9 420 m 0.14 7/25) 04 88Ah02 J 1958 B=100

19pym  —65035 9 2661.1 0.4 490 ms 15 (27/27) 04 1976 1T=99.3 3; 7=0.7 3 *

WHo  —61647 12 21.1 s 02 (11/27) 04 1979 Bt=100

19Ho"  —61598 12 48.80 0.20 56 s 3 (1/2%) 04 1988 Br=100

149Er —53742 28 4 s 2 (1/2%) 04 1984 B*+=100; Bp=72

WEM 53000 28 741.8 0.2 89 s 02 (11/27) 04 1984 B1=96.57;1T=3.57; B+ p=0.18 7

WEm  —51131 28 2611.1 0.3 610 ns 80 (19/2%) 04 1987 1T=100

WEP 50470 30 3272 20 48 pus 0.1 (27/27) 04 1987 1T=100 *

9Tm  —43880%# 200# 900 ms 200 (11/27) 04 1987 BT=100; Bp=0.26 15 *

9Yb  —33200%# 300# 700 ms 200 (1/2%) 04 05Xu04 J 2001 B+=100; B p=100 *
«149Ba T : average 16Wu.A=352(6) 93Ru01=324(18) 86Wal7=346(6) ok
*149La T : average 16Wu.A=1.11(0.04) 93Ru01=1.066(0.034) 86 Wa17=1.04(0.04) *%
#1499Dym T : other 03Li42=11(1) s for g=66* (bare ion) s
#149ErP E : 3242.7 + 30(20) keV sk
#1499Tm D : symmetrized from 1 p=0.2(+0.2-0.1)% sk
#19YDb J:(1/2%,3/2%) in ENSDF2004 and 1/2 in 05Xu04; 06Xu07=(1/2") however, *%
#1499Yb J:  no 1/2” ground-state or isomer for e-o in this region ok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide =~ Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

130cs  —38170# 400# 84.4 ms 8.2 13 16Wu.A TD 1979 B~=100; B~ n=80#; B~ 2n=2#

150Ba  —49900# 300# 259 ms 5 0* 13 16Wu.A T 1994 B~=100; B~ n=1#

0La  —56130 440 504 ms 15 (3%) 13 16Wu.A T 1993 B~=100; B~ n=2.7 3 *

0Cce  —64847 12 6.05 s 0.07 0t 13 15K023 T 1970 B~=100

10pr 68300 9 6.19 s 0.16 1~ 13 15Ko23 J 1970 B~=100 *

ONd  —73679.8 1.3 82 Ey 09 0t 13 15Ball T 1937 1S=5.638 28; 28~=100 *

0pm  —73597 20 2698 h 0.015 (1) 13 1952 B~=100

108m  —77051.1 1.3 STABLE 0+ 13 1934 1S=7.38 1

0y —74792 6 369 y 09 5(-#) 13 1950 B+=100

S0Ew™ 74750 6 41.7 1.0 128 h 0.1 0~ 13 1953 B~=892; BF=112;IT<5e-8

10Gd 75764 6 1.79 My 0.08 0" 13 1953 a=100; 28+ ?

S0Th 71106 7 348 h 0.16 (2)~ 13 1959 B =100; ¢<0.05

10T 70645 26 461 27 MD 58 m 02 9* 13 1993 B+=100;IT ?

0Dy 69310 4 7.17 m 0.05 0t 13 1959 Br=645; a=365

OHo  —61946 14 * 768 s 1.8 (2)~ 13 93A103 T 1963 BT=100 *

0Ho" 61950 50 -0 50 BD * 233 s 03 (9)* 13 1980 B+=100

0Ho" 54050 50 7900 50 787 ns 36 (287) 13 2006 IT=100 *

S0Er 57831 17 185 s 0.7 0t 13 1982 BT=100

S0g 55035 17 2796.5 0.5 2.55 us 0.10 10+# 13 1984 IT=100

0Tm  —46490# 200# * & s (1*) 88Ni02 J 1982 B+=100

OTm™  —46350# 2404 1404 1404 x & 220 s 0.06 (67) 13 1981 BT=100; Bp=1.23

S0Tm" 456804 240# 810# 140# 52 ms 0.3 107# 13 1984 IT=100 *

10Yb  —38640# 300# 700# ms (>200ns) ot 13 2000 B2

0Ly —24640# 300# 45 ms 3 (57,6~ 13 00Gi01 J 1993 p=7; BT=20#

S0Lum  —24620# 300# 22 5 p 40 ps 7 (1,2%) 13 00Gi0O1 J 1998 p=100 *
#130La T : average 16Wu.At=510(+10-22) 950k02=510(30) .
#150pr T : also 15K023=8.2 s (no unc.) is "apparent” value direct+growth from 150Ce Hx
*150Nd T : and 15Bal1=120(+30-20) to first exc. 0T state Hk
#150Ho T : average 93A103=78(2) 82N008=72(4) s
#130Ho" E :7912.1(2.3) keV above the (9)" isomer Kk
«0Tm”  E:671.3(1.0)keV above '**Tm”, from ENSDF *k
0Ly T :symmetrized from 03Gil0=39(+8-6) s

SlCcs  —34230# 500# 69 ms 26 3/2t# 09 16Wu.A TD 1979 B~=100; B~ n=90#; B~ 2n=0.4#

SIBa  —44940# 400# 167 ms 5 3/27# 09 16Wu.A TD 1994 B~=100; B~ n=T#

BlLa  —53310 440 465 ms 24 5/2* 4 09 16Wu.A TD 1994 B~=100; B~ n=6# *

Blce  —61225 18 1.76 s 0.06 (3/27) 09 10Si03 J 1997 B~=100 *

Blpr 66780 12 18.90 s 0.07 (3/27) 09 1990 B~=100

Slppm 66745 12 35.10 0.10 50 us 8 (7/2%) 09 12Ma03 T 2006 IT=100

BINd  —70943.0 1.3 1244 m 0.07 3/2¢ 09 1938 B~=100

Blpm 73386 5 28.40 h 0.04 5/2F 09 1952 B~=100

5lsm  —74576.3 1.3 9 y 8 5/2" 09 1947 B~=100

Slsm™ 743152 1.3 261.13 0.04 1.4 us 0.1 (11/2)~ 09 1973 IT=100

BlEn 746529 1.3 4.6 Ey 12 5/2F 09 14Cal3 T 1933 1S=47.81 6; =100

SIEu™ 744567 1.3 196.245  0.010 589 us 0.5 11/2- 09 1958 IT=100

51Gd 74189 3 1239 d 1.0 7/2- 09 1950 £=100; a=1.0e—6 6 *

BiTh 71624 4 17.609 h 0.001 1/2(0) 09 1953 B+=100; ¢=0.0095 15

SiThm 71524 4 99.53 0.05 25 s 3 (11/27) 09 1978 1T=93.4 20; B=6.6 20

Slpy 68752 3 179 m 03 7/20) 09 1959 B=2% a=5.64

S'Ho  —63623 8 352 s 0.1 11/20) 09 87Ne.A J 1963 Bt=2% a=223

STHo™  —63582 8 41.0 0.2 472 s 13 1/2(0) 09 87Ne.A J 1963 a=7718; B+ ? *

BIEr 58266 16 235 s 20 (7/27) 09 1970 B+=100

BIEP 55680 16 2586.0 0.5 580 ms 20 (27/27) 09 1980 IT=95.3 3; B+=4.73 *

SIE® 47979 16 10286.6 1.0 420 ns 50 (65/27,61/2%) 09 09Fu05 J 1990 IT=100

S'Tm  -50773 19 417 s 0.1 (11/27) 09 1982 B+=100

BITm” —-50679 20 94 6 AD 6.6 s 2.0 (1/2%) 09 1987 BT=100

SITm" 48117 19 2655.67 0.22 451 ns 34 (27/27) 09 1982 IT=100

Slyb  —41540 300 1.6 s 05 (1/2%) 09 86Tol2 T 1985 B*=100; Bp=? *

Blybm  —40790# 3204 7504 100# 1.6 s 05 (11/27) 09 86Tol2 T 1986 BT~100; BFp=?; IT=0.4# *

Slyb"  —39000# 580#  2540%#  500# 26 us 0.7 19/2-# 09 1993 IT=100 *

Slyb?  —39090# 580#  2450%#  500# 20 ws 1 27/2# 09 1987 IT=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

Blpy  —30110# 300# 78.4 ms 0.9 (11/27) 09 15Tal2 TJ 1982 p="; BT=37# *

Slpwm  —30060# 300# 53 4 p 16.5 us 0.7 (3/2) 09 15Tal2 TJ 1998 p=100 *
#1351 La T : symmetrized from 457(+30-18) .
#1531 Ce T : average 16Wu.A=1.71(0.09) 06K025=1.76 (0.06) .
e I : isomer with 7=1.02(0.06) suggested in ENSDF2009 not trusted by NUBASE Hok
«151Gd D : symmetrized from a=0.8(+0.8-0.4)e—6% *x
#5'Ho” D : symmetrized from a=80(+15-20)% ok
# ST g T : other 03Li42=19(3) s for g=68" (bare ion) sk
#151yb T : derived from 1.6(0.1), for mixture of ground-state and isomer with almost same half-life sk
«15hypm E : 740# estimated in 90Ak01 (see ENSDF’09) *x
#151yp” E : above the 1791.2 keV level above 3! Yb" (see ENSDF’09) sk
«51yb?  E:2448keV above ' Yb” (see ENSDF’97) sk
#151Lu D : p=63.4(0.9)% in ENSDF’09, based on predicted f* decay half-life~220 ms Hk
*51Ly T : average 15Tal2=78(1) 99Bi14=80(2) ok
STy T : average 15Tal2=17(1) 99Bil4=16(1) ok

12Cs —28930# 500# 30# ms B~ % B n?

12Ba —41710# 400# 139 ms 8 ot 13 16Wu.A TD 2010 B~=100; B~ n=5#

22 —49290# 300# 287 ms 16 13 16Wuw.A TD 1994 B~=100; B~ n=50# *

12Ce  —58980# 200# 142 s 002 0t 13 16Wu.A T 1990 B~=100

152py —63758 19 357 s 0.11 4+ 13 99To04 J 1983 B~=100 *

12ppm 63643 19 114.8 0.2 4.1 ps 0.1 (3%) 13 1990 1T=100

I2Nd  -70149 24 114 m 02 0t 13 1969 B~=100

192pm 71254 26 * 412 m 0.08 1 13 1958 B~=100

1S2pm™ —71110 80 140 90 BD 7.52 m 0.08 4- 13 1971 B~=100

12Pm"  —71000# 150# 250# 150# * 138 m 02 (8) 13 1971 B~ ~100; IT=? *

128m  —74762.6 1.2 STABLE o+ 13 1933 1S=26.75 16

I2Bu —72888.3 1.3 13.517 'y 0.009 3~ 13 1938 BT=72.08 13; B~=27.92 13

2By —72842.7 1.3 45.5998 0.0004 9.3116 h 0.0013 0~ 13 1958 B~=733; =273

IS2By" —72823.0 1.3 65.2969 0.0004 940 ns 80 1~ 13 1978 IT=100

IS2Bu? —72810.1 1.3 78.2331 0.0004 165 ns 10 It 13 1978 1T=100

I2Bw  —72798.5 1.3 89.8496 0.0004 384 ns 10 4+ 13 1970 IT=100

2B —72740.4 1.3 147.86 0.10 958 m 04 8~ 13 15Hu02 T 1963 IT=100

12Gd  —74706.9 1.2 108 Ty 8 o+ 13 1938 1S=0.20 1; @=100; 23" ?

12Th  —70720 40 175 h 0.1 2- 13 1959 BT=100; a<T7e-7

12T 70380 40 342.15 0.16 960 ns 10 5° 13 1972 IT=100

12T 70220 40 501.74 0.19 42 m 0.1 8+ 13 1971 1T=78.9 6; p*=21.16

2py  -70118 5 238 h 0.02 of 13 1958 e~100; a=0.100 7

2Ho  —63605 13 161.8 s 03 2- 13 1963 Br=883; a=123

IS2Ho™ 63445 13 160 1 498 s 02 9* 13 1963 B1=89.217; 0=10.8 17

I32Ho"  —60585 13 3019.59 0.19 84 us 03 19~ 13 1997 IT=100

152Ey —60500 9 103 s 0.1 0f 13 1963 =90 4; =104

12Tm  —51720 50 * 80 s 1.0 (2#)~ 13 1980 B*=100

12Tm™  —51820 240 —100 250 * 52 s 06 9" 13 1980 B=100

IS2Tm"  —49060# 1404  2665# 130# 294 ns 12 (17%) 13 1986 IT=100 *

12yb  —46270 150 3.03 s 0.06 o+ 13 1982 Bt=100

B2ypm 43530 150 2744.5 1.0 30 ps 1 (10™) 13 1995 1T=100

20 —33420# 200# 650 ms 70 (4-,57,67) 13 88Ni02 T 1987 BT=100; BTp=157 *
#152La T : symmetrized from 298(+6-23) s
#132pr T : average 90An31=3.7(0.2) 85Br08=3.8(0.2) 83Hi05=3.24(0.19) H%
#12Pm"  E: ENSDF: “Probably feeds 7.52 m level” at 140 keV ok
«152Tm” E : 2555.05(0.19) above '52Tm" ki
#152Lu T : average 88Ni02=600(100) 87To02=700(100) *%

153Ba —36470# 400# 116 ms 52 5/2°# 16Wu.A TD 2016 B~=100; B~ n=3#; B~ 2n=0#

13La  —46060# 300# 245 ms 18 5/2 # 06 16Wu.A TD 1994 B~=100; B~ n=50#

133Ce  —54910# 200# 865 ms 25 3/27# 06 16Wu.A TD 1994 B~=100; B~ n=0.01#

153pr —61568 12 428 s 0.11 5/27# 06 1987 B~=100; B~ n=0.02#

I¥Nd  —673303 2.7 316 s 1.0 (3/2)~ 06 1987 B~=100

IBNd"  —67138.6 29 1917 1.0 1.10 us 0.04 (5/2F) 06 10Si03 TJ 1996 1T=100 *

15¥pm —70648 9 525 m 0.02 5/2° 06 1962 B~=100

158Sm  —72559.7 1.2 46.284 h 0.004 3/2F 06 1938 B~=100

153Sm™  —72461.3 1.2 98.37 0.10 10.6 ms 0.3 11/2~ 06 1971 IT=100

I8Eu —73367.2 1.3 STABLE (>550Py) 5/2* 06 12Dal6 T 1933 1S=52.196

ISSEu™  —71596.2 1.4 1771.0 0.4 475 ns 10 19/2- 06 2000 1T=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

183Gd  —72882.6 1.2 2404 d 1.0 3/2= 06 1947 £=100

18Gdm —72787.4 1.2 95.1736 0.0008 35 us 04 9/2% 06 1979 1T=100

18Gd"  —72711.4 1.2 171.188 0.004 76.0 us 1.4 (11/27) 06 1967 1T=100

BT —71313 4 234 d 001 5/2F 06 1957 BT=100

13T 71150 4 163.175 0.005 186 us 4 11/2= 06 1965 IT=100

Bpy  —69143 4 64 h 0.1 7/20) 06 1958 B+=100; =0.0094 14

Ho  —65012 5 201 m 0.03 11/2= 06 1963 BH~100; @=0.051 25

153 Ho™  —64943 5 68.7 0.3 93 m 05 12+ 06 1963 BT=100; ¢=0.18 8

I3Ho" —62240 11 2772 10 229 ns 2 (31/2%) 06 1980 IT=100

I8Er  —60469 9 371 s 02 7/2) 06 85Ah.A J 1963 o=533; =473 *

IS8 57671 9 27982 1.0 373 ns 9 (27/27) 06 1979 1T=100

ISSE —55221 9  5248.1 1.0 248 ns 32 (41/27) 06 1979 1T=100

3Tm  -53973 12 148 s 0.01 (11/27) 06 1964 a=913; =93

153 Tm™  —53930 12 432 0.2 25 s 02 (1/2%) 06 1988 a=923; =2

15Yb  —47210# 200# 42 s 02 7/27# 06 88Wi05 D 1977 BT=" a=50#; B p=0.008 2

I3yb™  —44510# 220%# 2700 100 15 ps 1 27/2= 06 1989 1T=100 *

Ly —38370 150 900 ms 200 11/2= 06 97'01 D 1989 Bt 7 a=7;p=0 *

IS3Lum 38290 150 80 5 1# s 1/2% 06 97101 ED 1997 Bt 7 a=7;1T=7; p=0

1S8Lu"  —35870 150  2502.5 0.4 > 100 ns 23/2= 06 1993 1T=100

18BLuP —35740 150 2632.9 0.5 15 us 3 27/2- 06 1993 1T=100

ISSHF  —27300# 300# 400# ms (>200ns) 1/2"# 06 00Soll I 2000 pt?

I3 265504 3204 750# 100# 500# ms 11/27# Bt %uIT?
*1B3Nd” T : average 10Si03=1.17(0.07) 96Yal2=1.06(0.05) Hk
#1S3Er J: and 890t.A ok
#*13Yb"  E:in ENSDF 2578.2 + x *%
#1533y D : p=0% decay is from 97Ir01 Hk

154Ba —32820# 500# 53 ms 48 0t 16Wu.A TD 2016 B~=100

4La —41530# 300# 161 ms 15 16Wu.A TD 2016 B~=100; B~ n=20#; B~ 2n=0.1#

14Ce  —52220# 200# 722 ms 14 0t 09 16Wu.A TD 1994 B~=100; B~ n=0.1#

I54pr  —58100 110 23 s 0.1 (3*%) 09 1988 B~=100; B~ n=0.2#

I4Nd  —65820 50 259 s 02 0" 09 1970 B~=100

4N —64520 50 1297.9 0.4 32 us 03 (47) 09 09si21 ETJ 1970 IT=100 *

34Pm  —68510 50 * 2.68 m 0.07 (4%) 09 12S010 J 1958 B~=100

34Pm™  —68490 40 20 12 * 1.73 m 0.10 (1I7) 09 12S010 J 1958 B~=100

154Sm  —724552 1.5 STABLE (>23Ey) 0F 09 1933 1S=22.7529; 2B~ ?

4Bu —71738.1 1.3 8.601 y 0.010 3 09 1947 B~~100; €=0.018 12

IS4Eum  —71669.9 1.3 68.1702  0.0004 2.2 wus 0.1 2t 09 1964 IT=100

I4Eu" 715928 1.3 1453 0.3 463 m 04 (87) 09 1975 1T=100

14Gd  -73706.0 1.2 STABLE 0" 09 1938 1S=2.18 3

4Tb  —70160 50 * 215 h 04 0+ 09 1950 B*=100; B~ <0.1

154Th™  —70150 50 12 7 * 9.994 h 0.039 3 09 09Gy0l T 1972 pT=78.27;1T=21.8 7; B~ <0.1 *

4Tb"  —69960# 160#  200# 1504 * 227 h 05 7 09 1972 p1=98.26;1T=1.8 6

I4TbP  —62160# 900#  8000# 900# 513 ns 42 09 1982 IT?

54Dy —70394 7 3.0 My 1.5 0t 09 1961 a=100; 28+ ?

“Ho  —64639 8 11.76 m 0.19 2 09 1966 B+=100; 2=0.019 5

S4Ho™  —64397 27 243 28 AD 310 m 0.14 8+ 09 1968 B+=100; @<0.001; IT~0

I4Br  —62605 5 373 m 0.09 0t 09 1963 T~100; 2=0.47 13

4Tm  —54427 14 * 81 s 03 27) 09 1964 a=545; =465

4Tm™ 54350 50 70 50 BD 330 s 0.07 9%) 09 1964 a=585; f1=425;1T ? *

154Yb  —49932 17 409 ms 2 0t 09 1964 0=92.6 12; f+=7.4 12

S4Lu —39720# 200# 1# s 27) 09 1981 R

IS4Lum  —39660# 200# 60 12 AD 1.12 s 0.08 (9f) 09 88vi02 D 1981 B=100; Bp=2; Bt a=?; a=0.002# =

IS4Lum  —37000# 220# 2720# 1004 35 us 3 (17%) 09 1990 1T=100 *

ISYHE —32670#  300# 2 s 1 0t 09 1981 B =100; a0

IS4Hf"  —29960# 300# 2710# 304 9 us 4 (10*) 09 1989 IT=100 *
e\ E : from a least-squares fit to y-ray energies in 09Si21 Hok
#1Th"  E: estimated by NUBASE from 73Ba20<25keV ok
#!Tm™ D :IT decay has not been observed Hk
«4Lu”  D:pB*pand B*a modes observed in 88Vi02; B p confirmed in 90Sh.A ok
#14Lu" B :2431.3 +130.4 + z, above 'S*Lu” ; z estimated 100#100 ok
«IS4H E : 42#28 above 2671 level, see ENSDF’09 *k

5L —37930# 400# 101 ms 28 5/27# 16Wuw.A TD 2016 B~=100; B~ n=60#; B~ 2n=0#

155Ce  —47780# 300# 313 ms 7 5/27# 05 16Wu.A TD 1994 B~=100; B~ n=0.2#

155pr  —55415 17 147 s 03 5/27# 05 16Wu.A TD 1992 B~=100; B~ n=0.3#

I5Nd —62284 9 89 s 02 3/27# 05 1986 B~=100

55Pm 66940 5 415 s 02 (5/27) 05 1982 B~=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

1558m —70190.8 1.5 223 m 02 3/2= 05 1951 B~=100

155sm™  —70174.3 1.6 16.5 0.5 28 us 05 5/2F 10Si03  ETJ 2010 1T=100

158m"  —69652.2 1.7 538.6 0.7 1.00 us 0.08 11/2~ 10Si03  ETJ 2010 1T=100

155Eu —71818.1 1.4 4741 'y 0.009 5/2f 05 14Un01 T 1947 B~=100 *

155Gd —72069.9 1.2 STABLE 3/2= 05 1933 1S=14.80 12

155Gd™  —71948.8 1.2 121.05 0.19 3197 ms 0.27 11/2= 05 1967 1T=100

155Th —71250 10 532 d 0.06 3/2t 05 1957 £=100

155py —69156 10 99 h 02 3/2= 05 1958 B+=100

155py™ 68922 10 234.33 0.03 6 us 1 (11/27) 05 1970 IT=100

155Ho —66040 17 48 m 1 5/2t 05 1959 BT=100

I5SHo™  —65898 17 141.97 0.11 880 pus 80 (11/27) 05 1984 IT=100

155Er —62209 6 53 m 03 (7/27) 05 1969 +t~100; @=0.0227

5Tm  —56626 10 216 s 02 (11/27) 05 1971 B7=99.11 24; @=0.89 24

SSTm™  —56585 12 41 6 45 s 3 1/2f 05 FGKl2a J 1990 BT>92; a<8 *

155Yb —50503 17 1.793 s 0.019 (7/27) 05 1964 o=894; B+=114

15Lu —42545 19 68.6 ms 1.6 (11/27) 05 1965 a=902; B+ ?

ISSpum —42524 20 21 4 AD 138 ms 8 (1/27) 05 1967 =76 16; BT ?

ISSput —40764 19 1781.0 2.0 AD 2.69 ms 0.03 25/27# 05 1981 a~100; IT ?

ISSHf —34170#  300# 840 ms 30 7/27# 05 11Sas9 T 1981 BH=100; ot ?

155Ta —23930#  300# 32 ms 1.3 (11/27) 07 2007 p=100 *
«155Eu T : average (values in days) 14Un01=1730.1(3.5) 98Si12=1739(8) sk
#1STm™  J:favored o decay from '*Lu 1/2+ sk
#139Ta T : symmetrized from 2.9(+1.5-1.1) 1: NUBASE expects 1/2% 30#20 below ok

02 —33050#  400# 84 ms 78 16Wu.A TD 2016 B~=100; ~n?

156Ce —44820#  300# 233 ms 9 0 16Wu.A TD 2016 B~=100; B n=1#

156py —51570#  200# 444 ms 6 16Wu.A TD 1992 B~=100; B~ n=0.7#

156Nd —60470 200 506 s 013 0" 12 07Sh05 T 1987 B~=100 *

ISONd™ 59040 200 1431.3 0.4 365 ns 145 (57) 12 09Si21 ET 1998 1T=100

156pm  —64164 4 272 s 050 4+ 12 16Ko.A TJ 1986 B~=100 *

156pm™  —64014 4 150.3 0.1 56 s 06 I 12 16Ko.A TID 2007 IT~98; f~=2#

156Sm  —69360 9 94 h 02 0" 12 1951 B~=100

156Sm™  —67962 9 1397.55 0.09 185 ns 7 5 12 1974 1T=100

156Eu —70083 4 1519 d 0.08 0" 12 1947 B~=100

156Gd —72534.9 1.2 STABLE 0" 12 1933 1S=20.479

16Gdm™  —70397.3 1.2 2137.60 0.05 1.3 us 0.1 7 12 1969 1T=100

156Th —70091 4 535 d 010 3 12 1950 Ta100; B~ ?

ST 70037 5 54 3 244 h 10 (77) 12 1970 1T=100 *

16T 70003 4 88.4 0.2 53 h 02 o%) 12 1950 IT=2, B*=?

6Dy —70529.0 1.2 STABLE (>1Ey) o 12 58Ri23 T 1948 1S=0.056 3; a %; 2T ? *

6Ho  —65480 60 56 m 1 4- 12 1957 BT=100

IS6Ho™ 65430 60 52.37 0.30 95 s 15 1 12 1995 IT~100; B+ ? *

I36Ho" 65304 28 170 70 MD 76 m 03 9%) 12 1975 Br=75;1T ?

156Ey —64212 25 195 m 1.0 o 12 1967 BT=100; a=17e-6 4

156Tm 56835 14 838 s 1.8 2- 12 1971 *2100; a=0.064 10

S6Tm™  —56440#  200# 400# 200# 400 ns (1-) 12 1985 1T=100 *

156Tm” non existent RN 19 s 3 9" 91To08 1 *

156yh —53266 9 261 s 0.7 0" 12 1970 B1=902; =102

13610 —43700 50 * 494 ms 12 2)~ 12 1965 o=?, Bt=5#

36w —43680 240 20 250 * 198 ms 2 9+ 12 96Pa0l D 1979 =94 6; B+ ? *

1S6Hf —37820 150 23 ms 1 0" 12 96Pa0l D 1979 a=973; B+ ? *

1S6gfm 35860 150 1959.0 1.0 AD 480 pus 40 8+ 12 96Pa0l T 1979 a=100 *

156y —25860#  300# 106 ms 4 27) 12 1992 p=713; B7=293

6Ty _25770#  300# 94 8 AD 360 ms 40 (9%) 12 1993 B1=95.89;p=4.29
*150Nd T : others 890k.A=5.51(0.10) 87Gr12=5.47(0.11), see discussion in 07Sh05 *x
%156pm T : unweighed average 16Ko.A=27.78(0.07) 87Gr12=26.70(0.10) *
156 E : derived from E3 24h to 4™ 49.630 level and E(IT)< B(L)=9 keV sk
#1%Dy T : lower limit is for o decay ok
#150Ho™ E : Error not given, estimated by NUBASE ok
#156Tm™ E : 203.6keV above unknown level sk
#130Tm" 1: see also the discussion in ENSDF’03 ok
#130ym D : derived from original a=98(9)% Kk
#1SOHf D : derived from original oe=100(6)% Hk
# IS0 T : average 96Pa01=520(10) 81Ho.A=444(17) s

030001-85



Chinese Physics C  Vol. 41, No. 3 (2017) 030001

Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

57Ce  —39930# 400# 175 ms 41 7/)2%# 16Wu.A TD 2016 B~=100; B~ n=2#

157pr —485404#  300# 307 ms 21 5/27# 16Wu.A TD 2016 B~=100; B~ n=6# *

INd  —56462 25 1.15 s 0.03 5/2°# 16 16Wu.A TD 1992 B~=100

57Pm 62297 7 10.56 s 0.10 (5/27) 16 1987 B~=100

57Sm  —66678 4 8.03 m 0.07 3/27°# 16 1973 B~=100

157Eu —69459 4 1518 h 0.03 5/2F 16 1951 B~=100

57Gd  -70823.5 1.2 STABLE 3/2° 16 1933 1S=15.652

S7Gd™  —-70759.6 1.2 63.916 0.005 460 ns 40 5/2* 16 1964 IT=100

S7Gd"  —70397.0 1.2 426.539 0.023 185 pus 23 11/2 16 1961 IT=100

157Th —70763.4 1.2 71y 7 3/2% 16 1960 £=100

5Dy —69425 5 8.14 h 0.04 3/2- 16 1953 B=100

STDy"  —69263 5 161.99 0.03 1.3 us 02 9/2* 16 1974 IT=100

STDy"  —69226 5 199.38 0.07 21.6 ms 1.6 11/2- 16 1970 1T=100

"THo  -66833 23 126 m 02 7/2- 16 1966 BT=100

157Er —63414 27 18.65 m 0.10 3/2° 16 1966 BT=100

TE —63259 27 155.4 0.3 76 ms 6 9/2* 16 1971 1T=100

S7Tm 58709 28 363 m 0.09 1/2+ 16 1974 BT=100

57yb 53422 11 386 s 1.0 7/2~ 16 1970 B1=99.5; a=0.5

S7Lu —46441 12 6.8 s 1.8 (1/2%,3/2%) 16 1977 BT 2% a=? *

STLum  —46420 12 20.9 2.0 AD 479 s 012 (11/27) 16 1972 BT=7% a=62

1STHf —38900# 200# 115 ms 1 (7/27) 16 1965 =94 4; B*=149

157Ta —29590 150 10.1 ms 04 1/2* 16 1979 o=?,p=3.412; B =1#

STTam  —29570 150 22 5 AD 43 ms 0.1 11/2~ 16 1996 a="; BT =1#; p=0

S7Ta"  —28000 150 1593 9 AD 1.7 ms 0.1 25/27# 16 1996 a=100

STw —19470#  400# 275 ms 40 (7/27) 16 10Bi03 D 2010 B*=100; =0

STwr —191504 400# 320 30 AD (9/27) 16 2010 IT ?
#1537 Pp T : symmetrized from 295(+29-11) sk
#157Lu T : ENSDF’16 average of conflicting 91To09=5.7(0.5) 91Le15=92P014=9.6(0.8) sk

158Ce —36660#  400# 99 ms 93 0* 16Wu.A TD 2016 B~=100; B n?

158pr —44330#  300# 181 ms 14 16Wu.A TD 2016 B~=100; B~ n=10#

ISNd  —54060#  200# 810 ms 30 0* 13 16Wu.A TD 1992 B~=100 *

¥pm —59089 13 48 s 05 04 1987 B~=100

IS8 pm™  —589404  50# 150# 504 >16 us 15YoZX TD 2015 IT=100

¥Sm  —65250 5 530 m 0.03 0" 04 1970 B~=100

18gm™  —63971 5 1279.1 1.8 115 ns 18 (57) 04 1973 IT=100

I58Eu —67255 10 459 m 02 (17) 04 1951 B~=100

8Gd  —70689.5 1.2 STABLE 0" 04 1933 1S=24.847

158Th —69470.7 1.4 180 y 11 3 04 1957 Br=83.47;7=16.67

8Th"  —69360.4 1.8 110.3 1.2 1070 s 0.17 0~ 04 1957 IT~100; B~ <0.6; B <0.01

18T —69082.3 23 3834 1.8 400 us 40 (77) 04 1961 1T=100

8py  —70407.3 2.4 STABLE 0 04 1938 1S=0.0953; o0 2, 28" 2

3¥Ho  —66188 27 113 m 04 5+ 04 1961 BT~100; o ?

8Ho"  —66121 27 67.199 0.010 28 m 2 2 04 1960 IT>81; <19

SHo"  —66010#  80# 180# 70# 213 m 23 9%) 04 1970 BT>93; IT<7#

158Er —65304 25 229 h 0.06 0* 07 1961 £=100

3Tm 58703 25 398 m 0.06 2" 04 1970 BT=100

IS Tm™ 586504  100# 50# 100# 20 ns (5%) 04 8I1Dr07 T 1981 IT? *

38yh  —56010 8 1.49 m 0.13 0* 04 1967 B ~100; 0=0.0021 12

18 Lu —47212 15 106 s 03 2 04 95Ga.A ] 1979 B7=99.09 20; @=0.91 20

IS8 Hf —42102 17 099 s 0.03 0* 04 15Li24 T 1965 p+=55719; a=44.3 19

158Ta —31170# 200# 499 ms 8 (2~ 04 97Da07 TD 1979 o=964; B+ ? *

S8Tam  —310304# 200# 141 11 AD 36.0 ms 0.8 9%) 04 97Da07 ETJ 1979 o=955; B+ 11T ? *

I8Ta" 283604 200# 2805 16 AD 6.1 us 0.1 (197) 14Ca03 TJD 2014 IT=98.6 2; a=1.42 *

158w —23630#  300# 1.25 ms 021 0* 06 1981 a=100

IS8wm 217404 300# 1889 8 AD 143 pus 19 (8%) 06 1995 a=100
#158Nd T : symmetrized from 820(+15-36) sk
#1¥Tm”  1:T=~20s in 81Dr07 was a typo. Value in Fig. 2 was correct. See 96Dr.A ok
*158Ta T : average 97Da07=72(12) 96Pa01=46(4) with Birge ratio B=2 ok
«158Ta D : derived from original ot=100(8)% sk
138 T : average 97Da07=37.7(1.5) 96Pa01=35(1) 79H010=36.8(1.6) EEs
#1581 E : 14Ca03=2668 above 9T isomer ok
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

1599p¢ —41090#  400# 134 ms 43 5/2 % 16Wu.A TD 2016 B~=100; B~ n=30#

1Nd  —49810# 300# 500 ms 30 7/2%# 13 16Ww.A TD 2012 B~=100; B n=0.02#

19pm  —56554 10 149 s 013 5/27# 12 16WuA T 1998 B~=100 *

19pm™  —55089 10 1465.0 0.5 442 us 017 15YoZX ETD 2015 IT=100

198m 62208 6 1137 s 015 5/2 12 1986 B~=100

198m™  —60931 6 1276.8 0.5 116 ns 8 (11/27) 12 09Ur04 ET 2009 IT=100

Eu  —66043 4 181 m 0. 5/2% 12 1961 B~=100

19Gd  —68561.4 1.2 18.479 h  0.004 3/27 12 1949 B~=100

19Th  —69532.4 1.3 STABLE 3/2F 12 12Vilo T 1933 1S=100. *

Dy —69167.1 1.5 1444 d 02 327 12 1951 £=100

19pym  —68814.3 1.5 35277 0.14 122 us 3 /2= 12 1965 IT=100

¥Ho  —67330 3 33.05 m 0.1 7/2 12 1958 B*=100

9Ho"  —67124 3 205.91 0.05 830 s 0.8 125 12 1966 IT=100

19Er —64561 4 36 m 1 3/2= 12 1962 B*=100

9B —64378 4 182.602 0.024 337 ns 14 9/2t 12 1971 IT=100

9B 64132 4 429.05 0.03 590 ns 60 11/2= 12 1971 IT=100

¥Tm  —60570 28 9.13 m 0.16 5/2% 12 1971 BT=100

¥yb 55839 18 1.67 m  0.09 520 12 1975 B+=100

Ly —49710 40 * 121 s 1.0 1/2* 12 FGKl2a J 1980 +2100; 0=0.1# *

OLum  —49610%#  90# 100# 80# * 10# s 11/27# B HIT% a2

I9Hf  —42853 17 520 s 0.10 7/2= 12 96Pa0l T 1973 BT=657; a=357

159Ta —34439 20 1.04 s 0.09 /2% 12 97Da07 T 1979 Bt 7 a=345 *

19Tgm 34375 19 64 5 AD 560 ms 60 /2= 12 1994 a=551; 2

159w —25300#  300# 82 ms 0.7 7/27# 12 96Pa0l TD 1981 a=8216; B+ ? *

I%Re  —14750%# 310# 40# s 1/2 4 2006 pha?

I9Re™  —14540#  300# 210# 50# 21.6 us 33 11/2= 12 07Pa27 T 2006 p=2% a=7.535 *
*139Nd T : symmetrized from 485(+39-20) sk
#199Pm T : average 16Wu.A=1.48(0.18) 051c02=1.5(0.2) sk
*139Th J: 3/2 confirmed by a novel technique in 12Vil0 (see text) .
«Lu J : favored o decay from '%3Ta 172+ ok
«159Ta T : average 97Da07=0.83(0.18) 96Pa01=1.10(0.10) ok
#10W D : derived from original ®=92(23)% sk
«159Rem T : average 07Pa27=23(6) 06Jo10=21(4) Kk

160py —365204#  400# 170 ms 140 16Wu.A TD 2016 B~=100

10Nd  —47130#  300# 439 ms 37 0+ 13 16Wu.A TD 1985 B~=100; B n=0.08%#

10pm  —53000# 200# 725 ms 57 0~# 13 16WuA TD 2012 B~=100; B~ n=0.03#

10sm  —60235 6 96 s 03 ot 05 1986 B~=100

100gm™ 58874 6 1361.3 0.4 120 ns 46 (57) 09Si21  ETJ 2009 IT=100

100gm"  —57478 6 2757.3 0.4 1.8 us 04 (11%) 16Pa01  ETJ 2016 IT=100

10Ey  —63480 10 424 s 02 (5) 05 16HaA TI 1973 B~=100

160y —63400 12 80 7 299 s 03 (17) 05 16Ha.A ETJ 2016 B~=100

10Gd  —67941.7 1.3 STABLE (>31Ey) ot 05 0lDa22 T 1933 1S=21.86 19; 28~ ?

10T —67836.3 1.3 723 d 02 3~ 05 1943 B~=100

10py  —69672.7 0.8 STABLE 0t 05 1938 15=2.329 18

10Ho 66383 15 256 m 03 5+ 05 1950 B+=100

10Ho" 66323 15 59.98 0.03 502 h 005 2- 05 1955 IT=73 3; B+=273

10Ho"  —66186 22 197 16 3 s (9F) 05 GAu E 1988 IT=100 *

160Ey —66064 24 2858 h  0.09 0+ 05 1954 £=100

10Tm  —60300 30 94 m 03 - 05 1970 B+=100

10Tm™  —60230 40 70 20 745 s 15 (57 05 1983 IT=855; B*=155

10T —60200#  60# 100# 504 200 ns (8) 05 1986 IT=100 *

10yp 58163 7 48 m 02 0+ 05 1967 B+=100

10y —50270 60 * 36.1 s 03 2°# 05 1979 B+=100; a<le—4

10y 502704  120# 0# 100# * 40 s 1 05 1980 +2100; o ?

160 5f —45939 10 136 s 02 0" 05 1973 B1=99.32; =0.7 2

160, —35820 50 & 170 s 020 (27) 05 96Pa01 JD 1979 Bt % a=? *

100 35710 240 110 250 & 155 s 0.04 (9)* 05 96Pa0l TJ 1979 Bt=66#; a=? *

160y —29330 150 90 ms 5 0" 05 96Pa0l TD 1979 a=878; " ? *

10Re  —16740# 3004 611 pus 7 (47) 05 11Dal2 TID 1992 p=89 1; a=111 *

160Re™  —16560#  300# 182 16 2.8 us 0.1 (9%) 11Da01 JT 2011 IT=100
#100Nd I: first seen in 85Si25 in the thermal fission of 2>2Cf; 12Ku26>300ns *ok
«100Ho" E : less than 55 keV above 169.61 level, from ENSDF ok
*160Tm” E :98.2 + x, X estimated 0#50 ok
%160y T : from « correlation with '*°Lu line Kk
5100 J: from « correlation with '*Lu™ line ki
100w T : average 96Pa01=91(5) 81Ho10=81(15) ok
«100Re 1 : protons from ds ; orbital; 92Pa05=(2") Kk
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

16INd  —42590# 4004 215 ms 76 1/27# 13 16WwA TD 2012 B~=100; B~ n=0.6#

161pm  —50240%# 300# 1.05 s 0.15 5/27# 13 16WuA TD 2012 B~=100; B~ n=0.4%

1olpm™ 492704 300#  966.0 0.5 0.89 us 0.09 (13/2%) 15YoZX ETJ 2015 IT=100

1olSm 56672 7 48 s 04 7/2% 11 1998 B~=100

1By —61792 10 262 s 23 5/2Y# 11 16WuA T 1986 B~=100 *
1Gd  —65505.8 1.6 3.646 m 0.003 5/2= 11 94ItA T 1949 B~=100

161Th  —67461.6 1.4 6.89 d 0.02 3/27 11 1949 B~=100

lpy  —68055.8 0.8 STABLE 52 11 1934 1S=18.889 42

lpym 675702 0.8  485.56 0.16 760 ns 170 11/2= 11 12Sw0l T 2012 IT=100

1o —67197.3 2.2 248 h 0.05 7/27 11 1954 £=100

6lHo"  —66986.2 2.2 211.15 0.03 6.76 s 0.07 127 11 1965 IT=100

lEr 65202 9 321 h 003 32 11 1954 B*=100

I61EP 64806 9 396.44 0.04 7.5 us 07 /2= 11 1969 IT=100

olTm 61899 28 302 m 08 7/2% 11 1959 B*+=100

11T 61891 28 7.51 0.24 54 m (1/2%) 11 1981 Bt %IT?

1lTm" - —61821 28 78.20 0.03 110 ns 3 7/2- 11 1981 IT=100

olyp 57839 15 42 m 02 3/2= 11 1974 B*=100

oIy —52562 28 77 s 2 12t 11 1973 B+=100

olpym 52388 28 174 4 7.3 ms 04 (9/27) 11 1973 IT=100 *
lolgs 46315 23 184 s 04 (7/27) 15 1973 BT=100; ¢<0.13

llHf" 45986 23 329.0 0.5 48 us 02 (13/2%) 15 2014 IT=100

1Ty 38779 24 * s (1/2%) 11 1979 Bt ha?

lolgm 38718 12 61 23 AD 308 s 0.1 (11/27) 11 12Th13 D 1979 B* 2 a=7(3)

lolyy —30560# 2004 409 ms 16 7/27# 11 96Pa0l T 1973 a=733; f+=273 *
16lRe  —20840 150 440 wus 1 1/2* 11 06Lal6 T 1979 p~100; a<1.4

I6lRe™  —20720 150 123.7 1.3 147 ms 03 1/2= 11 1979 ®=93.0 3; p=7.0 3

16105 —9980#  400# 640 us 60 (7/27) 11 2010 a~100
#161Eu T : average 16Wu.A=30.1(9.0) 90An31=24(4) 86Ma12=27(3) -
w101 ym E : 166.5(0.8) keV above (3/2%) level at x<15keV ok
1oLy T : average 96Pa01=409(18) 79H010=410(40) Hk
12Nd  —39550% 400# 310 ms 200 0* 16Ww.A TD 2012 B~=100

12pm 463704 3004 630 ms 180 6# 13 16WuA TD 2012 B~=100; B~ n=0.8%

129m  —545304 200# 27 s 03 0+ 07 16WuA T 2005 B~=100

12y 58700 40 11 s (") 07 16WuA T 1987 B~=100

2By 58540 40 157 5 75 s 06 (67) 07 16Ko.A ETJ 2016 B~=100

12Gd  —64280 4 84 m 02 0" 07 1967 B~=100

12Th 65680 40 7.60 m 0.15 (1) 16 1965 B~=100

12Dy —68181.5 0.8 STABLE 0* 07 1934 1S=25.475 36

12pym  —65993.4 0.9 2188.1 0.3 83 us 03 8+ 11Sw02 ETD 2011 IT=100

12Ho 66042 3 150 m 1.0 1" 07 1957 B+=100

12Ho"  —65936 3 105.87 0.06 67.0 m 0.7 6~ 07 1961 IT=62; B*+=38

12Er  —66334.5 0.8 STABLE (>140Ty) 0 07 56Pol6 T 1938 1S=0.139 5; a 2; 2B+ ? *
12gm  —64308.5 0.8 2026.01 0.13 88 ns 16 7007 12Sw0l TJ 1974 IT=100

12Tm 61478 26 21.70 m 0.19 1- 07 1963 B*T=100

12Tm™  —61350 50 130 40 243 s 1.7 5% 07 GAu E 1974 IT?; =194 *
12yb 59826 15 18.87 m 0.19 ot 07 1963 B*=100

12y —52830 80 * 137 m 0.02 100 07 1978 B*=100

102y —52710# 2204 1204 2004 * 1.5 m 4# 07 1980 B+~100;IT ?

12 " —525304 220# 3004  200# * 1.9 m 07 1980 *~100; IT ?

12Hf 49169 9 394 s 09 0* 07 1982 B+=100; a=0.008 1

12Ta 39780 50 357 s 012 T# 16 1985 +2100; =0.074 10; B+p ?
2w —-33999 18 1.19 s 0.2 0* 16 1973 Bt % a=45216

12Re  —22500# 200# 107 ms 13 (27) 07 1979 a=946; B+ ?

12Re™  —22330# 200# 175 9 AD 77 ms 9 9ty 07 1979 a=915; B+ ?

1205 —14440% 300# 21 ms 0. 0+ 07 1989 a=100
#12Ey T : 16Wu.A=11.8(1.4) 87Gr12=10.6(1.0) but values include both ground-state and isomer sk
*102Ey J : from 16Ko.A, conf p5/2[413]n7/2[633],Kp=1* ok
#12Er T : lower limit is for o decay ok
#1027 mm E : above 66.90 level and less than 192 keV, from ENSDF k3
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

163pm 432504  400# 430 ms 350  5/2°# 13 16WuA TD 2012 B~=100; B n=1#

13Sm 507204 300# 13 s 05 1/27# 13 16WuA TD 2012 B~=100

3By 56480 70 77 s 04 5/2t# 10 080s02 T 2007 B~=100

13Gd  —61314 8 68 s 3 7/2 4 10 1982 B~=100

183Ggm  —61176 8 137.8 1.0 235 s 1.0 1/27# 14Ha38 ETD 2014 B~=100

13Th 64596 4 195 m 03 32510 1966 B~=100

1Dy 663812 0.8 STABLE 5/2 10 1934 1S=24.896 42

18Ho  —66378.3 0.8 4570 ky 0025 7/2= 10 1957 £=100 *

13Ho"  —66080.4 0.8  297.88 0.07 1.09 s 003 12t 10 1957 IT=100

13Ho" 642689 0.9 2109.4 0.4 800 ns 150  (23/2%) 12Sw0l ETJ 2012 IT=100

13Er  —65168 5 750 m 04 5/2= 10 1953 B+=100

163Erm 64723 5 4455 0.6 580 ns 100  (11/27) 10 1974 IT=100

13Tm 62729 6 1.810 h 0005 1/2* 10 1959 B+=100

13 Tm™ 62642 6 86.92 0.05 380 ns 30 (7/2)~ 10 1975 IT=100

13yb 59299 15 11.05 m 035 3/27 10 1967 B*+=100

168y —54791 28 397 m 013 128 10 1979 B+=100

13Hf 49264 25 400 s 06 (5/27) 15 1982 B+=100; 0<0.0001

13Ta 42530 40 106 s 18 1/2* 10 FGKl2a J 1985 B+=100; 0=0.2 *

13Tam  —42390#  40# 140# 18# AD 10# s (9/27) FGKl12a J BT ha%IT? *

163w 34910 50 263 s 009 7/27 10 1973 Bt % a=142

163wm 34430 50 480.3 0.7 154 ns 3 13/2 10 2010 IT=100

165Re  —26002 19 390 ms 70 /25 10 1979 Bt 7% a=323

163Re™ 25882 19 120 5 AD 214 ms 5 11/2= 10 1979 a=664; B ?

16305 —16190# 300# 55 ms 0.6 7/2= 10 13Dr06 J 1981 ax100; B+ ?
#1038m T : symmetrized from 16Wu.A=1.23(+0.51-0.47) .
«163Ho T : other: 92Ju01=47(+5-4) d for qg=66" (bare ion) *k
#103Ta J : favored a-decay from 1/2* isomer in '9'Re ok
#1603 J : favored a-decay from (9/27) ground-state in '*’Re ok

164pm  —38870#  400# 200# ms B~ 2% B n?

14Sm  —48100# 300# 143 s 024 0t 15 16WuA TD 2012 B~=100; B~ n=0#

14Sm™ 466204 300#  1485.5 1.2 600 ns 140 67) 15 2014 IT=100

4By —53380# 110# 415 s 0.19 0# 08 16WuA T 2007 B~=100

164Gd  —59770# 100# 45 s 3 0t 06 1988 B~=100

14Th 62080 100 30 m 0.1 (57) ot 1968 B~=100

%Dy  —65968.0 0.8 STABLE ot 01 1934 1S=28.260 54

1Ho  —64981.5 1.5 29 m 1 1" 01 1938 £=605; =405

164Ho™  —64841.7 1.5 139.77 0.08 364 m 03 6~ 01 O08Ha2l T 1966 IT=100 *

14Er 659429 0.8 STABLE ot 01 1938 1S=1.6013; & 7, 23+ ?

I64Em —62566.8 1.4 3376.1 1.1 68 ns 2 (12%) 01 12Sw02 T 1980 IT=100 *

14Tm  —61904 24 20 m 0.l I 01 1960 £=61 1;e7=39 1

14T 61894 25 10 6 51 m 0.1 6~ 01 GAu E 1971 IT~80; B~20 *

4yh  —61017 15 758 m 1.7 ot 01 1960 £=100

4Ly —54642 28 314 m 003 10 07 1977 Bt=100

14Hf  —51819 16 11 s 8 ot 01 1981 B =100

14Ta 43283 28 142 s 03 (3*) 08 1982 B+=100

4w 38236 10 63 s 02 ot 01 1973 B+=96.212; a=3.8 12

164Re  —27470 50 719 ms 161 (27) 01 09Had42 TD 1979 a=?; Br=42# *

164Re™ 27520 240 -50 250 890 ms 130 9%) 09Ha42 TD 2009 Bt % a=31 *

140 20420 150 21 ms 1 ot 01 1981 a=?; Br=2#

1641y —7340# 310# 1# ms 274 06 prha?pt?

164 —7080# 300%#  260# 100# 70 wps 10 (9f) 06 14Dr02 TD 2001 p=2 a=42; fF?
#14Eu T : average 16Wu.A=3.80(0.56) 080s02=4.2(0.2) -
#1%Ho™ T other 66J007=37.5(+1.5-0.5) o
#IG4E" T : ENSDF’2001 >170ns ok
64T E : less than 20 keV, from ENSDF ok
#104Re T : average 09Ha42=848(+140-105) 96Pa01=380(160) 81Ho10=880(240) o
#104Rem T : symmetrized from 864(+150-110) sk

15Sm  —43810#  400# 980 ms 210 5/27# 13 16WuA TD 2012 B~=100; B~ n=0.02#

15gy 507204  140# 253 s 025  5/2T# 08 16WuA T 2007 B~=100; B~ n=0.24# *

15Gd 564504 120# 11.0 s 09 /274 06 16WuA T 1998 B~=100 *

15T —60570#  100# 211 m 010 3/2*# 06 1983 B~=100

1py  —63612.6 0.8 2334 h 0001 7/2% 06 1935 B~=100

15Dy 635044 0.8  108.1552 0.0013 1257 m 0006 1/2= 06 1963 IT=97.76 11; B~=2.24 11

1Ho  —64899.0 1.0 STABLE 7/2= 06 1934 1S=100.

15Ho"  —64537.3 1.0 361.675 0.011 1512 ps 0004 3/2% 06 1958 IT=100

15Ho" 641837 1.0  715.33 0.02 <100 ns 7/2% 06 1958 IT=100

15Er  —64521.6 1.0 1036 h 004 5/2= 06 1950 £=100

105 —63970.3 12 5513 0.6 250 ns 30 11/2= 06 1970 IT=100

5B —62698.6 1.2 1823.0 0.6 370 ns 40 (19/2) 12Sw0l EJT 2012 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens  Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
... A-group continued . ..

1Tm  —62929.6 1.7 3006 h 0.03 1/2+ 06 1953 B*=100

15Tm™  —62849.2 1.7 80.37 0.06 80 wus 3 7/2* 06 1967 IT=100

15Tm"  —62769.1 1.7 160.47 0.06 9.0 wus 0.5 7/2° 06 1968 1T=100

165yh —60295 27 99 m 03 5/2~ 06 1964 BT=100

15yp" 60168 27 126.80 0.09 300 ns 30 9/2+* 06 1980 1T=100

165y —56442 27 10.74 m 0.10 1/2% 06 1973 B+=100

165t —51636 28 76 s 4 (5/27) 06 1981 BT=100

165y —45848 14 310 s 15 (1/27,3/2%) 06 FGKl2a J 1982 B+=100 *

15T 45823 17 24 18 AD 30# s 9/27) FGKl12a J BT a? *

165w 38861 25 51 s 05 (5/27) 06 1975 BH=100; ¢<0.2

15Re  —30660 24 * 262 s 0.14 (1/2%) 15 055¢22 T 1981 Bt 2% a=148 *

165Re™  —30632 12 27 22 AD x 1.74 s 0.06 (11/27) 15 1978 BT 2 a=131

16505 —21800#  200# 71 ms 3 (7/27) 14 1978 a=902; Bt ?

1651y —11590#  160# 50# ns <lus 1/274# 06 97Da07 I pha?

165 —11410 150 180# S50# 325 us 33 (11/27) 06 14Dr02 TD 1996 p=874; =122 *
*105Ey T : average 16Wu.A=2.14(0.45) 080s02=2.7(0.3) Kk
*165Gd T : unweighed average 16Wu.A=12.5(1.3) 981c02=9.3(2.3) and 11.2(0.3) sk
%105y T : favored o decay from 'Re” (J=(1/2+,3/2%)) s
%105 J : favored o decay from '°Re (J=(9/27)) ok
*105Re T : symmetrized from 05Sc22=2.614(+0.142-0.128); also 12Th13=1.6(0.6) sk
#1605 T : average 14Dr02=340(40) 97Da07=290(60) sk

16Sm  —40730%#  400# 800 ms 630 0* 16Wu.A TD 2016 B~=100

166Ey —472104#  360# 124 s 0.12 6 # 14 16WuA T 2007 B~=100; B~ n=0.6# *

166Gd —54530#  200# 51 s 038 0" 15 16Wu.A T 2005 B~=100 *

166Gd™  —52930%# 200#  1601.5 1.1 950 ns 60 (67) 15 2014 1T=100

166Th —57880 70 27.1 s 15 (27) 08 16Wu.A T 1996 B~=100 *

166Dy —62584.8 0.9 81.6 h 0.1 0" 08 1949 B~=100

166Ho —63071.3 1.0 26.824 h 0.012 0~ 08 1936 B~=100

16Ho™  —63065.3 1.0 5.969 0.012 1.133 ky 0.05 7 08 12Ne05 T 1952 B~=100

16Ho"  —62880.4 1.0 190.9021 0.0020 185 wus 15 3+ 08 1960 1T=100

166 By —64926.0 1.2 STABLE 0" 08 1934 1S=33.503 36

16Tm 61888 12 770 h 0.03 2+ 08 1948 B+=100

16T 61771 13 117 5 348 ms 21 (67) 08 96Dr07 T 1996 1T=100 *

16Tm" 61649 13 239 5 2 ps 1 (67) 08 96Dr07 EDT 1995 1T=100 *

166y} —61596 7 567 h 0.1 0" 08 1954 £=100

166y —56021 30 265 m 0.10 6~ 08 1969 B+=100

166y 55990 30 34.37 0.22 141 m 0.10 30 08 1974 Bt=585;1T=425

166y 55980 30 43.0 0.4 212 m 0.10 0~ 08 1974 B+ >80; IT<20

166Hf —53859 28 6.77 m 030 0" 08 1965 B+=100

166 —46098 28 344 s 05 2)*" 08 1977 B+=100

1663y —41888 9 192 s 06 0" 08 1975 T2100; =0.035 12

166Re  —31890 70 225 s 021 (7%) 08 92Mel0 J 1978 Br=2%a=52 *

166Re?  —31740#  90# 150# S50# 3 # 08

1660 —25432 18 213 ms 5 ot 16 1977 a=7213; B+=28 13

1661y —13350#  200# 10.5 ms 22 27) 08 1981 a=933;p=73

166 m —13180#  200# 171 6 p 151 ms 09 9%) 08 1996 0=98.2 6; p=1.8 6

166py —4730#  300# 300 wus 100 ot 08 1996 =100
*100Ey T : symmetrized from 16Wu.A=1.27(+0.09-0.14) sk
#100Gd T : average 16Wu.A=5.4(1.2) 051c02=00As.A=4.8(1.0) sk
#160Th T : average 16Wu.A=28.3(2.0) 051c02=00As.A=25.6(2.2) *k
*106Tm™ E : less than 16 keV above 109.338 level ok
5106 T : average 340(25) (34.4keV y-time) 370(40) (74.9keV y-time) sk
#1606 E: 121.710keV above the 340 ms isomer s
%106y T : other 02Ca46=36(2) ns adopted in ENSDF’08 *x
#1%0Re D : from 2% < o < 8% as discussed in ENSDF J:92Mel0 B to 6T state ok

TEu  —44010#  400# 133 s 051 5/27# 13 16Wu.A TD 2012 B~=100; B~ n=3#

17Gd —50810#  300# 42 s 03 5/27# 13 16Wu.A TD 2012 B=100 *

167Th —55930#  200# 189 s 16 3/2%# 00 16WuA T 1999 B~=100 *

17Dy —59930 60 620 m 0.08 (1/27) 00 1960 B~=100

17Ho —62281 5 31 h 01 7/2 00 1955 B~=100

17Ho"  —62022 5 259.34 0.11 6.0 wus 1.0 3/2F 00 1977 IT=100

167Ey —63291.2 1.2 STABLE 7/2% 00 1934 15=22.869 9

67Er  —63083.4 1.2 207.801 0.005 2269 s 0.006 1/2~ 00 1986 1T=100

7Tm  —62543.6 1.3 925 d 0.02 1/2* 00 1948 £=100

17T —62364.1 1.3 179.480 0.019 1.16 us 0.06 (7/2)* 00 1964 1T=100

17Tm"  —62250.8 1.3 292.820 0.020 09 wus 0.1 7/2~ 00 1965 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

17yb  —60591 4 175 m 0.2 5/2= 00 1954 BT=100

17y —60019 4 571.548 0.022 180 ns (11/2)= 00 1976 IT=100

167 —57500 30 * 515 m 1.0 7/2% 06 1958 B+=100

7 um 575004  40# O# 30# * >1 m 1269 06 1998 T2 B2

167Hf —53468 28 205 m 0.05 (5/2)~ 00 1969 BT=100

167Tq —48351 28 1.33 m 0.07 (3/2%) 00 1982 BT=100

167w —42098 18 199 s 05 3/27# 00 1985 B1=99.96 1; @=0.04 1 *

167Re —34830#  40# 34 s 04 (9/27) 00 10An01 J 1992 a~100; B* ?

167Re™  —34700 40 1284# 13# 59 s 03 1/2 00 11Ko.B EJ 1984 BT~99; ax1

16705 —26500 70 839 ms 5 7/2= 09 10Sc02 TID 1977 a=514; B2 *

170s™  —26060 70 435.1 1.0 672 ns 7 (13/2%) 09 10Sc02 E 2009 1T=100 *

1671y —17072 18 293 ms 0.6 1/2% 02 055¢22 TD 1981 a=432;p=39.313; B+ 27 =«

167 —16897 18 175.5 2.1 p 257 ms 0.8 11/2= 02 04Ke06 T 1995 a=903; B+ 2, p=0.42 8 *

167py —6610#  300# 800 pus 160 7/27# 00 04Ke06 T 1996 a=100 *
#17Gd T : symmetrized from 4.26(+0.18-0.32) ok
«167Th T : average 16Wu.A=18.6(2.0) 99As03=19.4(2.7) sk
#167W J : lowest observed state in 92Th06 is 13/2* ok
#1670s D : average 10Sc02=51(5)% 96Pa01=49(7)% 81Ho10=58(12)% *%
%167Qg E : also 10Sc02=434.3(1.1), unc. estimated by evaluator, based on Table II sk
#1671r T : from p-decay; a-decay 05S¢22=30.9(1.3) 97Da07=35.2(2.0) not used sk
#1067 T : other not used 05S¢22=28.7(3.3) from ¢t-decay and 28.8(1.3) from p-decay *x
#1671 T: 97Da07=30.0(0.6) conflicting, not used D : p from 05Sc22 Hok
#167pt T : average 04Ke06=900(+300-200) 96Bi07=700(200) *k

168y —39740#  500# 200 ms 100 2t# 13 16Wu.A TD 2012 B~=100; B~ n=10#

18Gd  —48360#  400# 303 s 0.16 ot 13 16Wu.A TD 1985 B~=100 *

168Th —52720#  300# 94 s 04 (4~ 10 16WuA T 1999 B~=100

18T 525104  300# 211 2 0.71 pus 0.03 (6%) 16Gu.A ETJ 2016 IT=100

18Dy 58560 140 87 m 03 o+ 10 1982 B~=100

1%8Ho  —60060 30 299 m 0.07 3f 10 1960 B~=100

18Ho™  —60000 30 59 1 132 s 4 (6T) 10 90Ch37 E 1990 1T~100; B~ <0.5

18Ho"  —59920 30 143.43 0.17 >4 us (1) 10 1990 IT=100

168Ho?  —59870 30 192.57 0.20 108 ns 11 1+ 10 1990 1T=100

18Er  —62991.2 1.2 STABLE 0* 10 1934 1S=26.978 18

168grm  —61897.2 1.2 1094.0383 0.0016 109.0 ns 0.7 4~ 10 1974 1T=100

18Tm  —61312.9 1.7 931 d 02 3+ 10 1949 Bt~100; B~=0.0107

168y —61581.9 1.2 STABLE (>130Ty) ot 10 56Pol6 T 1938 1S=0.1233; o0 2; 28" ? *

16810 —57070 40 55 m 0.1 60~ 10 1960 B=100

8Ly —56870 40 202.81 0.12 67 m 04 3+ 10 1960 B+>99.6 4, 1T<0.8

168 gf —55361 28 2595 m 0.20 ot 10 1961 e~98; et A2

18T 48394 28 20 m 0.1 (27,3%) 10 1969 BT=100 *

168w —44893 13 509 s 19 o+ 10 1971 B+=100; ¢=0.0032 10

168Re —35790 30 44 s 0.1 7% 10 1992 *~100; a~0.005

16805 —29995 10 21 s 0.1 ot 10 1977 BT=574; 0=43 4

1681y —18670 60 230 ms 50 (27) 10 1978 a=100; B 2% Bp? *

168 ppm —18620 240 50 250 163 ms 16 9h) 10 09Ha42 TD 1996 a=779; B+ 2, Btp? *

168pg —11010 150 2.02 ms 0.10 o+ 10 1981 a=100; B=0.2#
#18Gd 1 : first seen in 85Si25 via thermal fission of 252Cf Hk
#108Th T : average 16Wu.A=9.49(0.39) 99As03=8.2(1.3) J:16Gu.A=(4") EEs
#168yh T : lower limit is for o decay Hok
#1068y T : other: 02At01=5.2(0.7) for =737 (bare ion) Hk
#168]r T : symmetrized from 09Ha42=222(+60-40) s
#1081r J : from correlations between o’s depopulating (27) isomers down to >Tm ok
108 T : average 09Ha42=160(+30-20) 09Ha42=153(+40-30)(indept) 96Pa01=161(21) ok
#1608 J : from correlations between a’s depopulating (9*) isomers down to >Tm ok

19Gd  —441504  500# 750 ms 210 7/27# 13 16WuA TD 2012 B~=100; B~ n=0#

19Th —50330#  300# 513 s 032 3/2%# 13 16Wu.A TD 2012 B~=100; B~ n=0.01#

169p —55600 300 39 s 8 (5/2)~ 08 1990 B~=100

1¥Ho 58797 20 472 m 0.10 7/2= 08 1963 B~=100

19Ho" 57411 20 1386.2 0.4 118 us 6 (19/2%) 10Dr05  ETJ 2010 1T=100

19Er —60923.1 1.2 9392 d 0018 1/2= 08 1956 B~=100

19 —60831.1 1.2 92.05 0.10 285 ns 20 (5/2)~ 08 1969 IT=100

19 —60679.4 12 243.69 0.17 200 ns 10 7/2% 08 1969 1T=100

19Tm  —61275.2 0.8 STABLE /2% 08 1934 1S=100.

19Tm™  —60959.1 0.8 316.1463 0.0001 6599 ns 23 7/2% 08 1950 1T=100 *

19Yb  —60377.6 12 32.018 d 0.005 7/2% 08 1946 £=100

19y —60353.4 1.2 24.1999 0.0016 46 s 2 1/2= 08 1949 1T=100

19Lu —58085 3 3406 h 0.05 7/2% 08 1955 B=100

19 um  —58056 3 29.0 0.5 160 s 10 (1/27) 08 1965 1T=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and

(keV) energy (keV) discovery intensities (%)
... A-group continued . ..
19Hf  —54717 28 324 m 0.04 (5/27) 08 1969 B=100
19Ta  —50290 28 49 m 04 (5/2%) 08 98Zh03 J 1969 B+=100
19w —44918 15 74 s 6 5/27# 08 1985 B+=100
19Re  —38409 11 81 s 05 9/27) 15 92Mel0 D 1978 B*=2; a=0.005 3 *
19Re”  —38234 14 175 13 AD 151 s 15 (1/2+,3/2%) 15 1984 Bt 2% 002, 1T ?
190s  —30723 25 346 s 0.11 (5/27) 08 96Pa0l T 1972 B=86.38; a=13.7 8 *
1097y —22094 23 353 ms 4 (1/2*) 08 12Th13 D 1978 a=537; 7 *
19 21941 12 153 22 AD 280 ms 1 (11/27) 08 12Th13 TD 1984 a=795; B %p? *
19py 125104  200# 6.99 ms 0.09 (7/27) 08 09Gol6 T 1981 a=?; Br=1# *
1940 —1790#  300# 150%# us 1/2+# pha%pt?
«19Tm”  E: ENSDF2008=316.14633 (0.00011) s
#1Re D : 2=0.005(3)% derived from original &=0.001% - 0.01% sk
*1Re J : favored o decay from (11/27) 173Ir to (11/27) level at 136.2keV Kk
%1090g T : average 96Pa01=3.6(0.2) 95Hi02=3.2(0.3) 84Sc06=3.5(0.2) 82En03=3.4(0.2) *k
#191r T : also 12Th13=570(30) s
#1Tr D : average of 12Th13=57(9)% 05S¢22=42(15)% 99P009=50(18)% ok
109 D : average 12Th13=78(6)% 99P009=84(8)% 96Pa01=72(13)%:; 055c22=59(4)% at ok
3109 D:  variance, not used ok
#109pt T : average 09Go16=6.99(0.10) 04Ke06=7.0(0.2) ok
0Gd  —41380#  600# 420 ms 130 0+ 13 16Wu.A TD 2012 B~=100; B~ n=0#
0Th  —46720#  400# 960 ms 68 27 # 13 16WuwA TD 2012 B~=100; B~ n=0.01#
Mpy  —53660%#  200# 549 s 8.0 o+ 10 16Wu.A TD 2010 B~=100
70py™ 520204  200# 1643.92 0.22 0.94 ps 0.16 (6%) 16So.A ETJ 2016 IT=100 *
MHo  —56240 50 * 276 m 0.05 6t # 02 1960 B~=100
M0Ho™  —56140 60 100 80 BD 43 s 2 (1*) 02 1960 B~=100
Mg —60108.7 1.5 STABLE (>320Py) 0+ 02 96De60 T 1934 1S=14.91036; 2B~ % & ?
"0Tm  —59795.9 0.8 1286 d 03 1- 02 1936 B~~100; £=0.131 10
T0Tm™  —59612.7 0.8 183.197  0.004 4.12 ps 0.13 (3)* 02 1967 IT=100
yb  —60763.919  0.010 STABLE 0* 02 1938 1S=2.982 39
170yp™  —59505.46 0.14  1258.46 0.14 370 ns 15 4- 02 1981 IT=100
"Ly —57306 17 2012 d 0.020 ot 02 1951 B+=100
70pum  —57213 17 92.91 0.09 670 ms 100 (4)~ 02 1965 IT=100
0Hf  —56254 28 16.01 h 0.13 0* 06 1961 £=100
702 —50138 28 676 m 0.06 3)HH 02 1969 Bt=100
70w —47291 13 242 m 0.04 o+ 02 1971 BT~100; a<1#
170Re  —38913 23 92 s 02 (5%) 02 1974 +2100; <0.01#
00s  —33926 10 737 s 0.18 0* 08 1972 B+=2% a=9.510
1707y —23360# 90# 910 ms 150 (37) 08 1977 BT 2% a=5217 *
70 23200 70 160# 504 811 ms 18 (8%) 08 1977 a=3610; B 21T ?
70pt  —16299 18 13.93 ms 0.16 o 02 04KeO6 T 1981 o="; BH=24# *
T0Au  —3750#  200# 290 ps 50 (27) 02 04Ke06 TD 2002 p=89 10; a=11 10 *
TOAW™  —3470#  200# 280 13 p 620 us 50 (9%) 02 04Ke06 TD 2002 p=585; a=425 *
#170Dy™ T : symmetrized from 16S0.A=0.91(+0.18-0.13) *k
#1701r T : symmetrized from 870(+180-120) .
«170pt T : average 04Ke06=14.0(0.2) 98Ki20=13.5(0.3) 96Bi07=14.7(0.5) ok
#170 Au T : symmetrized from 286(+50-40) sk
#0AU™ T : 04Ke06=617(+50—40); other 02Ma61=570(+310-150) D : and 02Ma61=75(15)% ok
ITh  —44030#  500# 1.23 s 0.10 3/2%# 13 16WuA TD 2012 B~=100; B~ n=1# *
7Dy —50190#  300# 407 s 040 7/2°# 13 16Wu.A TD 2012 B~=100
T'Ho  —54520 600 53 s 2 7/27% 02 1989 B~=100
TEr  —57719.0 1.6 7.516 h 0.002 5/2- 02 1938 B~=100
g —57520.4 1.6 198.6 0.1 210 ns 10 1/2~ 02 1969 IT=100
T'Tm  —59210.3 1.0 1.92 y 0.01 1/2* 02 1948 B~=100
T Tm™ 587853 1.0 424.9560  0.0015 2,60 ps 0.02 7/2- 02 1948 IT=100
T —57535.8 1.0 16745 0.3 1.7 us 02 19/2% 09Wa06 ETJ 2009 IT=100
7'yb  —59306.810  0.013 STABLE 1/2 02 1934 1S=14.09 14
7lyp  —59211.528  0.013  95.282  0.002 525 ms 0.24 7/2* 02 1968 IT=100
Typ"  —59184.394  0.013 122416  0.002 265 ns 20 5/2° 02 1968 IT=100
MLy  —57828.4 1.9 824 d 0.03 7/2* 02 1951 B+=100
Tpwm  —57757.3 1.9 71.13 0.08 79 s 2 1/2- 02 1965 IT=100
TIHf 55431 29 121 h 04 7/2° 02 00Ye02 J 1951 =100
7THf  —55409 29 21.93 0.09 295 s 09 1/2~ 02 00Ye02 J 1997 IT~100; B+ ?
Ty —51720 28 233 m 03 (5/27) 02 1969 B+=100
7w —47086 28 238 m 0.04 (5/27) 02 1983 B+=100
7lRe  —41250 28 152 s 04 (9/27) 02 1987 BT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J*  Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

17105 —34302 18 83 s 02 (5/27) 02 1972 Bt 7% a=1.8021

e —26410 40 31 s 03 1/27 02 11Ko.B TJ 1967 BT % a=152 *

171pm —26250# 40# 167# 12# 147 s 006 (11/27) 02 11KoB T 1967 a=545," 2%p? *

171pt —17470 70 455 ms 25 7/2= 10 10Sc02 ] 1981 a=907; BT ?

Tpgn 17060 70 412.6 1.0 901 ns 9 13/2* 10 FGKI128 I 2010 1T=100 *

171 Au —7562 21 223 pus 24 (1/2%) 02 04KeO6 T 1997 p~100; o ? *

171 Aum —7308 18 255 10 p 1.036 ms 0.016 11/2= 02 04Ke06 TD 1996 a=60.0 28; p=40.028  *

7' Hg 34804 3004 70 us 30 3/27# 04 2004 a=100; B7=0.01# *
#171Th T : symmetrized from 1.24(+0.09-0.10) Kk
1 7r T : other 02Ro17=3.2(+1.3-0.7) D : 13An10=15(2) E
A D : average 10An01=53(5)% 96Pa01=58(11)% *
P T : average 11Ko0.B=1.50(0.07) 10An01=1.40(0.10) sk
o J:M2to 9/2~ *x
#171 Au T : average 04Ke06=22(+3-2) 99P009=17(+9-5) *k
171 Au T : other 03Ba20=37(+7-5) conflicting, not used *x
7L A™ T : average 04Ke06=1.09(0.03) 03Ba20=1.014(0.019) Hok
171 Ay D : average 04Ke06=34(4)% 97Da07=46(4)%; Birge ratio B=2.1 .
«17'Hg T : symmetrized from 59(+36-16) Hx

172Th —39850# 5004 760 ms 190 61 # 13 16Wu.A TD 2012 B~=100; B~ n=1#

12Dy —48010# 3004 34 s 02 o+ 13 16Wal9 TD 2012 B~=100

2Dym  —46730# 300# 1278 1 710 ms 50 (87) 16Wal9 ETJ 2016 B~=193;1T=813

12Ho —51480# 2004 25 s 3 0t# 15 1991 B~=100

12Ey —56484 4 493 h 05 ot 15 1956 B~=100

I2Epm —54983 4 1500.9 0.3 579 ns 62 (67) 15 10Dr02 ETJ 2006 IT=100

Tm  —57374 6 63.6 h 03 2- 15 1956 B~=100

2Tm™  —56898 6 476.2 0.2 132 us 7 (6%) 15 2008 IT=100

172Yb —59255.446 0.014 STABLE o+ 95 1934 1S=21.68 13

2ypm  —57705.02 0.06 1550.43 0.06 36 us 0.1 6~ 95 1969 IT=100

2L —56736.0 2.3 6.70 d 0.03 4~ 95 1951 BT=100

Ly —56694.1 2.3 41.86 0.04 37 m 05 1~ 95 1962 1T=100; B+ <0.18

e —56670.2 2.3 65.79 0.04 332 ns 20 (nH* 95 1965 IT=100

LuP —56626.6 2.3 109.41 0.10 440 wus 12 (H* 95 1965 IT=100

MLyt —56522.4 23 213.57 0.17 150 ns (67) 95 1974 IT=100

121t —56402 24 1.87 'y 0.03 o+ 95 1951 £=100

I2Hfm 54396 24 2005.84 0.11 163 ns 3 (87) 95 1976 IT=100

172Ta —51330 28 368 m 0.3 (3% 15 1964 BT=100

12w —49097 28 66 m 09 ot 95 1964 B=100

172Re —41540 40 15 s 3 (5%) 16 1972 B*=100

I2Re™  —41540# 1104 0# 100# 55 s 5 (2) 16 1977 B*=100

17205 —37244 13 192 s 09 o+ 95 95Hi02 D 1971 Br=2%a=1.12

1721y —27380 30 44 s 03 (37,47) 16 1967 BT % a=2

172qpm —27240 30 139 10 AD 219 s 007 (7%) 16 1967 BT % a=9.511

172py -21107 10 97.6 ms 1.3 o+ 10 10An02 D 1981 a=973; B+ ?

172 Au —9320 60 28 ms 4 (27) 10 1993 o= p<2; BT ? *

172 Au™ —9160 240 160 250 11.0 ms 1.0 9%) 10 09Ha42 T 1993 a=7; p<2 *

112Hg —1060 150 231 us 9 of 10 1999 ox100; BT=0.1#
172 Au T : symmetrized from 09Ha42=22(+6—4) *x
#172 Au J : from correlations between o’s depopulating (27) isomers down to '*2Tm ok
NG T : average 09Ha42=9(+2-1) 09Ha42=8(+5-2) (independent measurements) 5
12 Au™ T : others 96Pa01=6.3(1.5) 93Se09=4(1) ok

3Dy —43940# 400# 143 s 020 9/2*# 13 16Wu.A TD 2012 B~=100

BHo  —49350# 300# 690 s 048 7/27# 13 16WuA TD 2012 B~=100

13Er —53650# 2004 1434 m 0.017 (7/27) 95 94ItA T 1972 B~=100

BTm  —56256 4 824 h 0.08 (1/2%) 95 1961 B~=100

B3Tm™  —55938 4 317.73 0.20 107 ps 1.7 7/2= 95 I12Hul0 TJ 1972 IT=100 *

BTm"  —54350 4 1905.7 0.4 250 ns 69 19/2~ 95 12Hul0 ETJ 2012 IT=100

BTmP  —52208 4 4047.9 0.5 121 ns 28 35/2~ 95 12Hul0 ETJ 2012 IT=100

13Yb —57551.225 0.011 STABLE 5/2° 95 1934 1S=16.103 63

Byp"  —57152.3 0.5 398.9 0.5 29 us 0.1 1/2~ 95 1963 IT=100

B3Lu —56880.9 1.6 1.37 'y 001 7/2t 95 1951 £=100

BLum  —56757.2 1.6 123.672 0.013 742 ups 1.0 5/2° 95 1962 IT=100

IBHF  —55412 28 236 h 0.1 1/2= 06 1951 BT=100

I3HfM —55305 28 107.16 0.05 180 ns 8 5/20 06 1973 IT=100

Bt 55215 28 197.47 0.10 160 ns 40 7/2% 06 1973 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

173Ta —52397 28 314 h 0.13 5/2° 95 1960 BT=100

B3Tam  —52224 28 173.10  0.21 225 ns 15 9/2~ 95 95Ca27 E 1977 IT=100 *

BTa" —50678 28 1719.4 1.0 132 ns 3 21/2 06Th07 ETJ 2006 IT=100

11w —48727 28 76 m 02 5/2- 95 1963 B=100

BRe  —43554 28 20 m 03 (5/27) 95 1986 B=100

B0s  —37438 15 224 s 09 5/2° 15 1971 B ~100; 0=0.4 2

1731r —30268 11 9.0 s 0.8 (1/27,3/2%) 15 01Ko44 J 1967 BT>93; a<7 *

Bem 30042 11 226 9 AD 220 s 0.05 (11/27) 15 01Ko44 J 1967 Br=881;a=121 *

173pg —21940 60 382 ms 2 (5/2- 15 1966 a=864; B" ?

BAu —12832 23 255 ms 0.8 (1/2%) 15 12Th13 T 1983 =86 13; BT =6# *

BAW"  —12619 12 214 21 AD 122 ms 0.1 (11/27) 15 99Po09 D 1984 o=89 11; B =44

113 Hg —2710# 200# 800 us 80 3/27# 15 1999 =100 *
#*BTm™ T :average 12Hul0=11.1(2.8) 72Pu02=10.4(2.1) *k
113" T : other recent 06Th07=163(2), conflicting, not used Hk
1 3r J : favored o decay from (1/2*,3/2+) 7 Au ground-state ok
3 J : favored o decay from (11/27) "7 Au isomer ok
*173 Au T : average 12Th13=26.3(1.2) 99P0o09=25(1) sk
173 Au D : from 99P009=94(+6—19)%; and for isomer 7> Au™ 92(+8-13)% ok
#1Hg J:120d01=(7/2") based on « chain, not trusted *x

74Dy —41370# 500# 1# s (>300ns) 0* 13 12Ku26 I 2012 B~ 7 B n=0#

T4Ho  —45690# 3004# 32 s 11 8 # 13 16Wu.A TD 2012 B~=100

174Er —51950# 3004 32 m 02 0" 99 1989 B~=100

T4Erm 508404 3004# 1111.6 1.1 39 s 03 8 16Wu.A T 2006 IT=100 *

Tm  —53860 40 54 m 0.1 4)~ 99 1960 B~=100

T4 Tm™  —53610 40 252.4 0.5 229 s 0.01 o") 06Ch10 TID 2006 IT>98.5; B~ <1.5 *

74yb  —56944.512  0.011 STABLE 0" 99 1934 1S=32.026 80

74ypm  —55426.364  0.017 1518.148  0.013 830 us 40 6" 99 1964 1T=100

74yb"  —-55179.3 0.5 1765.2 0.5 256 ns 11 7 05Dr05  EJT 2005 IT=100

Tu  —55570.2 1.6 331 y 0.05 1- 99 98Gel3 J 1951 B*=100

74Lum  —55399.4 1.6 170.83 0.05 142 d 2 6~ 99 98Gel3 J 1960 1T=99.38 2; €=0.62 2

4L —55329.4 1.6 240.818  0.004 395 ns 15 (3%) 99 1980 IT=100

74Lu?  —55205.0 1.6 365.183  0.006 145 ns 3 47) 99 1980 1T=100

74Lud  —53714.5 1.7 1855.7 0.5 194 ns 24 13+ 09Kol19 ETJ 2009 IT=100

74w —49720.6 1.8 5849.6 0.9 242 ns 19 (267) 09Kol19 ETJ 2009 IT=100

4Hf  —55844.5 2.3 20 Py 04 0t 04 1939 1S=0.16 1; @=100; 28" ?

74Hf"  —54295.2 2.9 1549.3 1.8 138 ns 4 6" 04 FGKI129 J 1976 IT=100 *

I74Hf"  —54047.0 2.9 1797.5 1.8 2.39 us 0.04 8- 04 FGKI129 J 1974 1T=100

I74Hfr  —-52532.8 2.9 3311.7 1.8 37 wus 02 14" 04 FGKI129 J 1974 IT=100

174Tq —51741 28 1.14 h 0.08 3+ 99 1960 BT=100

174w —50227 28 332 m 2.1 0" 99 1964 BT=100

74wm 48555 28 1672.0 0.5 > 187 ns 99 1976 IT=100

174w 48307 28 1919.7 0.5 187 ns 25 99 1976 1T=100

74Wr  —47959 28 2267.8 0.4 158 ns 3 8 06Tal3 ETJ 2006 1T=100 *

T4we 46711 28 3515.6 0.4 128 ns 8 12+ 06Tal3 ETJ 2006 IT=100 *

174Re  —43673 28 240 m 0.04 3t# 99 1972 BT=100

I74Re™  —43570# 60# 100# 50# # m (>1us) TH# 12Gul4 T 2012 IT?% 8% 2

1740s  —39995 10 4 s 4 0t 99 1971 BH=100; =0.024 7 *

741r —30863 24 79 s 06 3% 99 1967 B=99.53; =053

74 30671 23 192 11 AD 49 s 03 (7%) 99 1992 Br=97.53; a=2.53

174pt —25318 10 889 ms 17 0t 99 1966 o=768; B+ ?

T4Au 142404 90# 139 ms 3 low 99 02Rol7 TD 1983 a=906; B+ ? *

74 Au™  —13990 70 250# 50# 171 ms 29 high 96Pa01 TJ 1995 o=2% 7?2

174Hg —6641 19 20 ms 04 0* 99 99Sel4 T 1997 a~100; B=0.4# *
s« T4Ep" T : average 16Wu.A=3.37(0.73) 09Dr06=4.02(0.35) sk
«IT4Ep" E : uncertainty estimated by NUBASE ok
#*7“Tm™”  E: uncertainty estimated by NUBASE ok
I TAHE™ J : multiple decay branches, transition mult., magnetic moment; also n and p *k
#T4wr E : derived from least-squares fit to y-ray energies Hok
#174wa E : derived from least-squares fit to y-ray energies Hk
#7405 D : symmetrized from 71Bo06 a=0.020(+10-4)% Kk
#1774 Au T : others 96Pa01=171(29) 83Sc24=120(20) EEs
+174Hg T : symmetrized from 1.9(+0.4-0.3) sk
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
THo  —43200# 4004 1.88 s 055 7/27# 13 16Wu.A TD 2012 B~=100; B~ n=0#
TSEr  —48650# 400# 12 m 03 9/27# 04 1996 B~=100
STm  —52310 50 152 m 05 1/27# 04 1961 B~=100
5 Tm™  —51870 50 440.0 1.1 319 ns 35 7/2= 04 12Hul0 ETJ 2012 IT=100
5Tm"  —50790 50 1517.7 1.2 21 us 14 23/2% 04 12Hul0 ETJ 2012 IT=100
5Yb  —54695.55 0.07 4.185 d 0.001 7/2= 04 12FI05 J 1945 B~=100
5ypm  —54180.68 0.07 514.866  0.004 682 ms 0.3 1/2= 04 1972 IT=100
Ly —55165.6 1.2 STABLE 7/2% 04 1934 1S=97.401 13
SLym  —54812.1 1.2 353.48 0.13 149 us 0.07 5/2= 04 1965 IT=100
BLw —53773.4 1.3 1392.2 0.6 984 us 30 19/2% 04 98Wh02 J 1998 1T=100
ISHf  —54481.7 2.3 70.65 d 0.19 5/20) 04 12Fa07 T 1949 £=100
ITSHf"  —-54355.8 2.3 125.89 0.12 537 wus L5 /2= 04 1964 IT=100
ISHM  -53048.3 2.3 1433.41 0.12 1.10 us 0.08 19/2* 04 95Gjo1 T 1990 IT=100
ISHE?  —51466.1 2.3 3015.6 0.4 1.21 us 0.15 35/27 04 95Gj01 I 1980 1T=100
ITSHf 498455 2.6 4636.2 1.2 1.9 us 0.1 45/2* 04 04Ko.A JT 1990 IT=100
5Ta  —52409 28 105 h 02 7/2% 04 1960 B+=100
5Tam 52278 28 131.41 0.17 222 ns 8 9/2= 04 96Kol7 IJT 1972 IT=100
T2 —52070 28 339.2 1.3 170 ns 20 (1/2%) 04 1969 IT=100
5TaP 50841 28 1567.6 0.3 1.95 wus 0.15 21/2= 04 96Kol7 JT 1996 IT=100
W —49633 28 352 m 06 (1/27) o4 1963 B+=100
175Wwm 49398 28 234.96 0.15 216 ns 6 (7/2%) 04 1978 IT=100
T5Re  —45288 28 589 m 0.05 5/27# 04 1967 B+=100
50s  —40105 12 14 m 0.1 (5/27) o4 1972 B+=100
1751r —33395 12 9 s 2 5/27# 04 1967 BT=99.15 28; =0.85 28
175pt —25713 18 243 s 0.04 (7/27) 04 14Pe02 T 1966 a=645; B+ ?
A0 —17400 40 202 ms 6 1/2* 04 13Anl0 TID 1975 a=883; B ? *
IS Au"  —17240# 40# 167# 11# AD 134 ms 4 (11/27) 04 11Ko.B TD 1975 a=754; 7 *
S Hg —7970 70 10.6 ms 04 (7/27) 09 1983 a="; Br=1#
TSHgm 7480 70 494 2 340 ns 30 (13/2%) 09 2009 IT=100
#175 Au T : average 13An10=207(7) 11Ko.B=188(12) sk
#175 Au J : favored o decay to 1/27 states in '7'Ir and '®’Re and from 1/2* in '7°Tl Hok
175 Au D : average 13An10=90(7) 11Ko.B=87(4) ok
«175 Au D : a=87(4) from 11Ko.B, after correction for a=64(5) of '7>Pt daughter ok
#1753 Ay T : average 11Ko.B=124(8) 10An01=138(5); the former supersedes 01Ko44=143(8) sk
#175 Ay T : others 02Ro17=158(3) 96Pa01=185(30) 83Sc24=200(22) for mixture ground-state and m sk
«175 Au™ J : favored o decay to (11/27) excited isomer "' Ir”" Kk
NG D : a=75(4)% from 11Ko.B, after correction for a=64(5)% of '>Pt daughter Hk
T6Ho ~ —39290# 5004 2# s (>300ns) 13 12Ku26 I 2012 B~ 2% B n=0.1#
6By —46630# 4004 204 s (>300ns) 0t 13 12Ku26 1 2012 B2
76Tm  —49370 100 1.85 m 0.03 (4t) 06 94ItA T 1961 B~=100
76Yb 53491314  0.015 STABLE (>160Py)  0F 06 96De60 T 1934 1S=12.996 83; 28~ 2 a ?
76y —52441.5 0.6 1049.8 0.6 114 s 03 8~ 06 1967 IT=?; B~ <10#
7610 —53382.2 1.2 36.84 Gy 0.18 7 06 14Hu07 T 1935 15=2.599 13; B~=100 *
ToLum  —-53259.4 1.2 122.845  0.004 3.664 h 0.019 1 06 1935 B~=100; £=0.095 16
76 u"  —51867.7 1.3 1514.5 0.5 312 ns 69 12t 06 2000 IT=100
76 ur  —51794.7 1.6 1587.5 1.1 40 ups 3 14 06 FGKI28 J 2000 1T=100 *
T6Hf  —54576.3 1.5 STABLE 0t 06 1934 1S=5.26 7
76gfm  —53243.2 1.5 1333.07 0.07 9.6 us 03 6" 06 1964 IT=100
176Hf"  —53017.0 1.5 1559.31 0.09 9.9 us 02 8~ 06 1967 IT=100
761 —51710.5 1.7 2865.8 0.7 401 ps 6 4= 06 1975 IT=100
T6Hf1  —49712.8 2.2 4863.5 1.6 43 ps 4 22- 06 10Mul3 JT 1976 IT=100
76Ta  —51370 30 8.09 h 005 ()= 06 1948 BT=100
76Tam 51270 30 103.0 1.0 1.08 ms 0.07 (7t) 06 78Du06 ET 1971 IT=100 *
176Ta" 49900 30 1474.0 1.4 38 us 04 4= 06 1978 IT=100 *
176TaP  —48500 30 2874.0 1.4 970 us 70 200 06 1994 IT=100 *
76w 50642 28 25 h 0.1 0* 06 1950 £=100
7Re  —45063 28 53 m 03 (3%) 06 1967 B+=100
17605 —42098 28 36 m 05 0* 06 1970 B+=100
1767y —33878 17 87 s 05 06 1967 B7=96.9 6; 0=3.1 6
176py —28934 13 633 s 0.15 ot 06 1966 Bt 2% a=402
76Au  —18520 30 1.05 s 001 (37,47) 06 14Anl0 J 1975 a=758; B ? *
176 Ay —18380 30 139 13 AD 860 ms 160 (77) 06 02Rol7 T 2002 a=2% B+ ? *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life JT Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

76Hg  —11785 11 203 ms 1.4 0f 06 1983 a=909; B+ ? *

1767 580 80 62 ms 23 37,47,57) 09 2004 p~100; a 2; B* 2 *
#170Lu T : average 14Hu07=37.22(0.29) 13K020=36.40(0.35) 06Lu03=35.6(0.7) *%
#170Lu T: 03Ni11=36.77(0.75) 92Da03=37.3(0.5) 65Br25=36.8(6) *%
#170LyP J:73.0 y(E2) to 12 state *%
«176Ta" T : average 78Du06=1.05(0.10) 71Go21=1.1(0.1) J : from 98Ko09 *k
#1760 T" E: 1371(1)keV above '7°Ta™ ok
#170Typ E:2771(1)keV above 70Ta™ s
#170Au D : a=75 8 as quoted in 14An10 ok
«176 Aym T : symmetrized from 840(+170-140) T : from & decay to 7?Ir" ok
«1T0Hg D : a symmetrized from 99P009=94(+6-12)% ok
| T : symmetrized from 5.2(+3.0-1.4) ok

\77Ey —42860#  500# 3# s (>300ns) 1/27°# 13 12Ku26 I 2012 B

TTm  —47470%#  300# 9 s 6 (7/27) 03 1989 B~=100

7Yb  —50986.40 0.22 1911 h 0.003 9/2* 03 12F105 J 1945 B~=100

7Ty —50654.9 0.4 331.5 0.3 6.41 s 0.02 1/2~ 03 12F105 J 1962 IT=100

7u  —52383.8 1.2 6.6457 d  0.0026 7/2% 03 12Ko24 T 1945 B~=100 *

7TLum  —52233.4 1.2 150.3967  0.0010 130 ns 3 9/2~ 03 1949 1T=100

7w —51814.1 1.2 569.7068  0.0016 155 us 7 1/2* 03 1965 1T=100

7w —51413.6 1.2 970.1750  0.0024 16044 d 0.06 23/2- 03 1962 B~=78.68;1T=21.4 8

7T e —49612.2 1.4 2771.6 0.7 625 ns 62 33/2* 04Dr06 ETJ 2004 IT=100

7w —48853.5 1.4 35303 0.7 6 us 2 39/2- 03 11Ko.A T 2003 IT=100 *

7THf  —52880.6 1.4 STABLE 7/2° 03 1934 1S=18.60 9

17THf" 515651 1.4 13154504  0.0008 1.09 s 0.05 23/2% 03 1966 IT=100

TTHfT  —51538.2 1.4 1342.38 0.20 559 us 12 (19/27) 03 1976 1T=100

TTHfP  —-50140.6 1.4 2740.02 0.15 514 m 05 37/2 03 1971 1T=100 *

177Ta —51715 3 56.56 h 0.06 7/2* 03 1948 Br=100

Ty 51642 3 73.36 0.15 410 ns 7 9/2~ 03 1973 1T=100

7TTa"  —51529 3 186.15 0.06 3.62 us 0.10 5/2° 03 1971 IT=100

7TTaP  —50360 3 1355.01 0.19 531 us 0.25 21/2- 03 1971 IT=100

7TTag 47059 3 4656.3 0.5 133 us 4 49/2 03 1994 IT=100

17w —49702 28 132 m 2 1/2~ 03 1950 B+=100

177Re —46269 28 14 m 1 5/2° 03 1957 B=100

1TTRe™  —46184 28 84.71 0.10 50 ws 10 5/2+ 03 1972 IT=100

17705 —41956 15 30 m 02 1/2~ 03 1970 Br=100

771y —36047 20 30 s 2 5/2° 03 1967 BH~100; a=0.06 1

177pt —29370 15 106 s 04 5/2° 03 1966 B+=9435; a=5.75

77pym 29223 15 147.4 0.4 22 us 03 1/2- 03 1979 1T=100

A —21545 10 146 s 0.03 (1/2%,3/27) 03 01Ko44 TJ 1968 a=40 6; B ? *

177 aum  —21356 10 189 8 AD 1.180 s 0.012 11/2- 03 01Ko44 ETJ 1975 a=66 10; B+ ? *

THg  —12780 80 1273 ms 1.8 (7/27) 03 05Ca43 J 1975 a=85; =15 *

7THgm  —12460 80 323 1 1.50 ps 0.15 (13/2%) 03Me20 ETJ 2003 IT=100

1777] —3341 22 18 ms 5 (1/2%) 03 1999 a=7313; p=2713

177m —2534 12 807 18 180 us 60 (11/27) 03 04Ke06 TD 1997 p=518; =49 8 *
7Ly T : average 12K024=6.639(0.009) 11P0o07=6.6465(0.0032) 01S¢c23=6.646(0.005) *%
I TTLu" E : derived by NUBASE from least-squares fit to y-ray energies sk
P T : 04A104=7(2) m, not trusted sk
«TTHP T : other 04A104=76(+16-9) from decay growth ok
177 Au T : average 09An14=1.53(0.07) 01K044=1.46(0.03) D : from 09An14 sk
«TAu" D :from 09Anl4 ok
+TTHg J : also 09An20 sk
77T T : 04Ke06=160(+70-40) D : also 04Ke06=55(20)% ok

178y —40260#  600# 1# s (>300ns) 0F 13 12Ku26 I 2012 B~ 7 B n=0#

Tm  —44120#  400# 304 s (>300ns) 11 09St16 1 2008 -7

8Yb  —49695 10 74 m 3 0f 09 1973 B~=100

7Ly —50337.8 23 284 m 02 1) 09 1957 B~=100

TpLum 50214 3 123.8 2.6 RQ 231 m 03 9(-) 09 98Gel3 J 1951 B~=100

8Hf  —52435.2 1.4 STABLE 0t 09 1934 15=27.28 7

78gfm 512878 1.4 1147.416 0.006 40 s 02 8" 09 1960 1T=100

8Hf"  —-49989.1 1.4 2446.09 0.08 31 y 1 16" 09 1968 1T=100

8Hfr  —49862.8 14 25724 0.3 68 us 2 14~ 09 1977 IT=100

178Ta —50600# 50# * 236 h 0.08 T # 09 1950 Bt=100

18Tam 50498 15 1004 S50# * 931 m 0.03 14 09 96Kol3 E 1950 Br=100 *

8Tan  —49130# S50# 1467.82 0.16 59 ms 3 15~ 09 96Kol3 ETJ 1979 1T=100 *

8TaP 477004 50# 2901.9 0.7 290 ms 12 21 09 96Kol3 ETJ 1996 IT=100 *

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

W 50407 15 21.6 d 03 0" 09 1950 £=100

78Wwm 43834 15 65727 0.3 220 ns 10 25+ 09 1998 1T=100

78Re  —45653 28 132 m 02 (3%) 09 1957 B*=100

10s  —43544 14 50 m 04 0" 09 1967 B=100

1781y —36252 20 12 s 2 09 1972 B*=100

178 py —31998 10 20.7 s 0.7 0" 09 1966 Br=9233; =773

8Au  —22304 10 26 s 05 09 1968 BT <60; a>40

AW —22115 10 189 14 >1 s I15Ma.A ET 2015 Bt a?

8AwP  —21939 24 365 21 AD

Hg  —16316 11 266.5 ms 2.4 0t 09 12Ve04 D 1971 a=894; Bt ?

1787 —4790#  90# 255 ms 9 4-,57) 09 13Li49 TID 1997 a=622; f1=382; BTSF=0.156 =«
178pb 3574 24 230 us 150 0+ 09 0IRo.B T 2001 a=100; B* ? *
« 178 E: 17 state (p9/2~[514]+n7/2~[514]) is expected 104 keV above the 7~ ground-state, ok
5178 E: based on E=220keV for 8" (p9/2~[514]+n7/27 [514]) and residual energy sk
v E: shift of 50 keV from known Gallagher-Moszkowski splitting energy Hk
#178Ta" E : from least-squares fit to y-rays in 96Ko13 ok
#1787 T : average 96Ko13=58(4) 79Du02=60(5) .
#178TaP E : from least-squares fit to y-rays in 96Ko13 *k
#1787 T : average 13Li49=252(20) 02R017=254(+11-9) *k
«178Pp T : two events at 202 and 147 us, see 84Sc13 Kk
Tm  —41600# 500# 20# s (>300ns) 1/27# 13 12Ku26 1 2012 B~ 7 B n=0#

9Yb  —46540# 200# 80 m 04 (1/27) 09 1982 B~=100

MLu  —49059 5 459 h 0.06 7/2F 09 1961 B~=100

OLum  —48467 5 592.4 0.4 3.1 ms 09 1/2* 09 1982 IT=100

Hf  -50462.9 1.4 STABLE 9/2+ 09 1934 1S=13.622

91" 500879 1.4 375.0352  0.0025 18.67 s 0.04 1/2- 09 1962 IT=100

PHf 493572 1.4 1105.74 0.16 25.05 d 025 25/2° 09 1970 IT=100

9Hfr  —46687.7 2.5 3775.2 2.1 15 us 5 (43/2%) 09 2000 1T=100

Ta  —50357.3 1.5 1.82 y 0.03 7/2¢ 09 1950 £=100

Tam  -50326.6 1.5  30.7 0.1 1.42 us 0.08 9/2~ 09 1964 1T=100

Ta"  —49837.1 1.5 520.23 0.18 280 ns 80 1/2* 09 FGKI128 J 1974 IT=100

TaP —49104.7 1.5 1252.60 0.23 322 ns 16 21/2~ 09 97Kol3 J 1982 IT=100

9Ta?  —49040.1 1.6 1317.2 0.4 9.0 ms 0.2 25/2* 09 97Kol3 T 1982 1T=100

Ta"  —49029.3 1.6 1328.0 0.4 1.6 us 04 23/2 09 97Kol3 J 1982 IT=100

9Ta*  —47718.0 1.6 2639.3 0.5 54.1 ms 1.7 37/2% 09 97Kol3 T 1982 1T=100

W —49295 15 37.05 m 0.16 7/2° 09 1950 B*=100

7owm 49073 15 22191 0.03 6.40 m 0.07 1/2~ 09 1950 1T~100; B=0.29 4

9Wn —47663 15 1631.90 0.08 390 ns 30 21/2* 09 94Wa05 J 1978 1T=100

WP 45947 15 3348.41 0.14 750 ns 80 35/2- 09 94Wa05 J 1978 1T=100

MRe  —46584 25 19.5 m 0.1 5/2F 09 1960 B=100

I7Re™  —46519 25 65.35 0.09 95 us 25 (5/27) 09 1972 1T=100

TRe"  —44760 60 1822 50 408 ns 12 (23/2%) 09 1972 IT=100 *
1Re?  —41176 25 5408.0 0.5 466 us 15 (47/2%,49/2%) 09 1989 1T=100

170s  —43019 17 65 m 03 1/2- 09 1968 B*=100

10sm  —42874 17 145.41 0.12 500 ns (7/2)~ 09 1983 1T=100

90s"  —42776 17 243.0 0.8 783 ns 14 (9/2)* 09 1983 1T=100

1791y —38082 10 79 s 1 (5/2)~ 09 1992 B=100

79pr  —32268 8 212 s 04 1/2- 09 1966 BF~100; ¢=0.24 3

Au —24989 12 7.1 s 03 (1/2%,3/2%) 09 1968 B+=78.09; ®=22.09

9 Au™  —24900 12 89.5 0.5 328 ns 2 (3/27) 11Ve01 ETD 2011 IT=100 *
Hg  —16928 27 1.05 s 0.03 7/2° 09 12Ve04 D 1970 a=754; B+ 7, BT p=0.15

THg"  —16757 27 171.4 0.4 6.4 us 0.9 13/2* 09 02Je09 J 2002 IT=100

1797 —8270 40 265 ms 10 1/2+ 09 13An10 TID 1983 a=602; B+ ? *
0T —7440# 404 825# 10# 1.41 ms 0.03 (11/27) 09 11KoB TJ 1983 a=100;IT 7, B+ ? *
179pb 2050 80 3.9 ms 1.1 (9/27) 10 10An01 TDJ 2010 a=100 *

179Re"
179 Ay
179 AyP

]79'1']
179m
179Tlm
]79Pb

o decay to 1/27 in 1> Au
from ¢ decay to "> Au”
average 11Ko.B=1.36(0.04) 10An01=1.46(0.04)

* E:
* E:
* E:
#7971 T : others 11Ko.B=489(21) 02Ro17=415(55)
* J:
* J:
* T:
* T : symmetrized from 3.5(+1.4-0.8)

x keV above 1772.20(0.22) level; x estimated 50(50) by NUBASE
uncertainty estimated by NUBASE
44(15) above 89.5keV level

E : estimated from TNN in !77.181.183]

030001-97
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide = Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
80Tm  —37920# 500# 5# s (>300ns) 15 2012 B~ 2 B n=0#
180yb  —44600# 300# 24 m 05 ot 15 1987 B~=100
Bru  —46680 70 57 m 0.1 5715 1971 B~=100
80Lum 46670 70 13.9 0.3 1 s 3= 15 95Me03 JT 1995 B~ %IT?
B0p .y 46060 70 624.0 0.5 >1 ms 97) 15 2001 1T=100
I0Hf  —49779.3 1.4 STABLE ot 15 1934 1S=35.08 16
180gf"  —48637.7 1.4 1141.552  0.015 5.53 h 0.02 8~ 15 1951 IT~100; B~=0.31 8
0 484049 1.4 137436  0.04 570 us 20 47) 15 1990 IT=100 *
80HfP 472938 1.5 24855 0.5 940 ns 110 2t 15 2000 IT=100
180Hf  —46181.8 1.7 3597.5 1.0 90 us 10 (187) 15 1999 1T=100
80Ta 489329 1.9 8.154 h 0.006 15 1938 e=853; =153
180Ty _48857.5 14 753 14 RQ  STABLE (>7.1Py) 9= 15 1940 1S=0.01201 32; B~ ?
180Ty 474805 1.9 145239  0.22 312 ps 1.4 15 15 1996 IT=100
180Tap  —45254.0 2.1 3678.9 1.0 2.0 ps 05 (227) 15 2000 IT=100
180Tad  —44760.7 2.5 41722 1.6 17 us 5 (24%) 15 00WhO4 EJ 2000 1T=100
80w -49636.1 1.4 1.8 Ey 0.2 ot 15 1937 1S=0.12 1; a2100; 23+ ? *
180wm  _48107.0 1.4 1529.05  0.04 5.47 ms 0.09 8~ 15 1978 IT=100
80w 463712 1.4 3264.9 0.3 2.3 ps 0.2 4= 15 1966 IT=100
180Re 45837 21 246 m 0.03 (= 15 1955 B+=100
180Re™ —45750# 40#  90#  30# >1 us (4%,5%) 05EII0 J 2005 IT~100; B+ ?
180Re”  —42280# 40# 3561#  30# 9.0 us 0.7 (217) 15 OSEII0  TID 2005 IT=100 *
18005 —44358 16 215 m 04 0t 15 1967 B+=100
80 37978 22 1.5 m 0.1 (57) 15 1972 B+=100
180py 34436 11 56 s 3 ot 15 1966 B+=100; a~0.3
80Ay  —25626 5 84 s 06 15 1977 Bt<98.2; a>1.8
80Hg 20250 13 259 s 0.01 ot 15 1970 Bt=522; a=482
1807 —9390 60 1.09 s 0.01 4) 15 12BiA T 1987 B+=944; =6 4; B+ SF=0.0032 2
180pp —1941 12 4.1 ms 0.3 ot 15 1996 a=100

« 180 f" I: isomer at 2425.8(1.0) 15(5) us (107) reported then retracted by authors
#180W T : 03Da09>80 Py for 23~ decay

ok
sk
Hk

#180Re” E : 3471.8(0.6) above (57) level, most likely isomer, estimated to be 90#30 keV

BITm  —35170# 600# 5# s (>300ns) 1/27# 13 12Ku26 1 2012 B~ 7 B n=0.4#%
8lyb  —41090# 300# 1# m (>300ns) 3/27# 13 09Stl6 1 2000 B2

BlLu  —44800 130 35 m 03 7/27# 06 1982 B~=100

BIHF  —47402.8 1.4 4239 d 0.06 /2= 06 1935 B~=100
BIHf"  —46807.5 1.4 59527  0.04 80 us 5 9/2* 06 01Sh36 T 2001 IT=100

BIHM  —46359.3 1.6 1043.5 0.8 100 ps (17/2%) 06 2001 IT=100

BIHf? 456609 1.9 1741.9 1.3 1.5 ms 0.5 (25/27) 06 2001 IT=100

8lTa 484383 1.4 STABLE 7/2% 06 1932 15=99.98799 32
BlTam  48432.1 1.4 6.237  0.020 6.05 us 0.12 9/2= 06 1979 IT=100

8lTa"  —47823.1 14 615.19  0.03 18 us 1 /2% 06 1948 IT=100

BlTaP 47010 14 1428 14 140 ns 36 (19/2%) 06 1998 IT=100

81Tad 469549 1.4 148343  0.21 252 ps 1.8 21/2~ 06 98Wh02 T 1998 IT=100

BlTar  —462104 1.7 2227.9 0.9 210 wus 20 29/27 06 98Wh02 J 1998 IT=100

Blw  —48233.8 1.4 1212 d 02 9/2% 06 1947 £=100

I8lwm  —47868.3 1.4 36555  0.13 14.59 us 0.15 5/2= 06 1968 IT=100

Blwn  —46580.7 1.5 1653.1 0.6 140 ns 20 21/2% 06 1973 IT=100

8IRe  —46517 13 199 h 0.7 5/2% 06 1957 B+=100
8lRe™ —46254 13 26291  0.11 156.7 ns 1.9 9/2= 06 1967 1T=100
I8IRe” 44861 13 1656.37  0.14 250 ns 10 21/2= 06 1974 IT=100

8IRe? —44636 13  1880.57  0.16 1.5 us 0.9 25/2% 06 2000 IT=100

I8IRe?  —42648 13 3869.40  0.18 1.2 ps 0.2 (35/27) 06 2000 IT=100

810s 43550 25 105 m 3 /2= 06 1966 B+=100
Blogm  —43501 25 4920  0.14 2.7 m 0.1 7/2- 06 1966 B=100
8log"  —43393 25 15691  0.15 262 ns 6 9/2% 06 1974 IT=100

Bl 39463 5 490 m 0.15 5/2= 06 1972 B+=100

8lpem 39174 5 289.33  0.13 298 ns 5/2F 06 1992 IT=100

8l 39097 5 366.30  0.22 126 ns 6 9/2= 06 1992 IT=100

Blpe 34382 14 520 s 22 1/2= 06 95Bi01 D 1966 B*~100; =0.074 10
8lpym 34265 14 116.65  0.08 >300 ns (7/2)~ 06 1992 IT=100

BlAu  —27871 20 137 s 14 (3/27) 06 1968 Bt=2 a=2.75
8lHg 20661 15 3.6 s 0.1 1/2% 06 1969 B+=732; 0=272; B+p=0.013 3; B~ a=9e-6 6
8lHgm 20450 50 210 50 480 ps 20 13/2* 06 09Anl7 T 2009 IT?

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J® Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)
... A-group continued . ..
BT 12799 9 32 s 03 1/2 09 09Anl4 J 1996 Bt % a<l10 *
Bl 11963 9 835.9 0.4 1.40 ms 0.03 (9/27) 09 09Anl4 J 1984 1T=99.60 4; 0=0.40 6; B+ ?
181pp —3120 80 39.0 ms 0.8 (9/27) 06 09An20 TJ 1989 a=7; Br=2# *
181 ppyn non existent RN 13/27# 96To01 I
#181 TP E : xkeV above 1403.2(0.6) level; x<50 .
181 Tad T : average 98Wh02=25(2) 98Dr09=23(+6-2) sk
*181] T : average 98To14=3.2(0.3) 92B0.D=3.4(0.6) ok
#181pp T : average 09An20=36(2) 05Ca.A=39.6(0.9) s
182yh  —38820# 400# 10# s (>300ns) O 15 12Ku26 I 2012 -7
2Ly —41880# 200# 20 m 02 =# 15 1982 B~=100
2Hf  —46050 6 8.90 My 0.09 ot 15 1961 B~=100
182 44877 6  1172.87 0.18 615 m 1S5 (8) 15 FGKI128 J 1971 B~=542;1T=462 *
21 43479 6 25713 1.2 40 ps 10 (137) 15 1999 IT=100
2Ta  —464299 1.4 11474 d 0.12 3= 15 1938 B~=100
2Ty _46413.6 1.4 16273 0.004 283 ms 3 5t 15 1968 IT=100
82Ta"  —459103 1.4 519.577  0.016 1584 m 0.10 10- 15 1947 IT=100
82w —48246.1 0.7 STABLE (>77zy) 0t 15 1930 1S=26.50 16; o ?
182w _46015.5 0.7 2230.65 0.14 1.3 ps 0.1 (10%) 15 1969 IT=100
182Re  —45450 100 * 642 h 05 715 1950 B+=100
I82Rem 45386 20 60 100 BD 1414 h 045 2t 15 1950 B+=100
182Re”  —45150 140 300 100 585 ns 30 (2~ 15 1969 IT=100 *
I82ReP  —44930 140 520 100 780 ns 90 (47) 15 1984 IT=100 *
18205 —44609 22 21.84 h 020 ot 15 1950 e=100
8209  —42778 22 18314 0.3 780 us 70 (8)~ 15 1966 IT=100
1820¢" 37560 22 7049.5 0.4 150 ns 10 (25%) 15 1988 IT=100
1821y -39052 21 150 m 1.0 3t 15 1961 BT=100
182 38981 21 71.02 0.17 170 ns 40 (57) 15 1990 IT=100
182 38876 21 176.4 0.3 130 ns 50 (67) 15 1990 IT=100
82py 36168 13 267 m 0.12 ot 15 1963 +2100; =0.038 2
2Au —28301 20 155 s 04 (2*) 15 1970 B+=100; 2=0.13 5
182A07  —28180 30 120 40 high
2Hg  -23577 10 10.83 s 0.06 0t 15 71Ho07 D 1968 B+=86.29; a=13.89; Bp<le-5
827 13328 12 * 1.9 s 0.1 (27) 10 16Va0l TID 1991 BH=100; €<0.49; B+ SF<3.4e-6
82T _13280#  50# 50# 50# * 3# s (7%) 91Bo22 J
2T 12830# 1004  500# 100# (107)
182pp —6825 12 55 ms 5 ot 15 1986 a=7; Br=2#
#182Hf"  J:Elto8" o
#182Re” E : 235.732(0.022) above '32Re” sk
«182Rer E : 461.3(0.1) above '82Re” ok
183Yyb  —351004# 400# 3% s (>300ns) 3/27# 16 12Ku26 I 2012 B~ ?
Ly —39720 80 58 s 4 (7/2%) 16 1983 B~=100
IBHf 43280 30 1.018 h 0.002 (3/27) 16 1956 B~=100
IBHM 41820 70 1464 64 40 s 30 27/27# 16 10Re07 ETJ 2010 IT<100; B~ ? *
8Ta 452028 1.4 51 d 0.1 7/2% 16 1950 B~=100
BTam  —45219.6 1.4 73.164  0.014 106 ns 10 (9/2)~ 16 1967 IT=100
8Ta" 43957 15 1336 15 900 ns 300 (19/2%) 16 09Sh17 ETJ 2009 IT=100 *
18w 463656 0.7 STABLE (>670Ey) 1/2= 16 1930 1S=14314; a ?
183Wm  —46056.1 0.7 309.492  0.004 530 s 0.08 112t 16 1961 IT=100
183Re  —45810 8 700 d 14 5/2% 16 1950 £=100
183Re™  —43903 8 1907.21 0.15 1.04 ms 0.04 (25/2%) 16 1966 IT=100
830s  —43660 50 130 h 05 9/2% 16 1950 B+=100
180gm 43490 50 170.73 0.07 99 h 03 /2= 16 B+=852;1T=152
183 —40203 24 58 m 5 5/2= 16 61Di04 T 1961 B =100; ¢=0.05# *
8py 35772 16 65 m 1.0 /2= 16 1963 B+2100; ¢=0.0096 5
18pgn 35737 16 34.74 0.07 43 s 5 7/2= 16 1979 *2100; IT=3.1 8; a<3e—4
8pyn 35576 16 195.90 0.10 > 150 ns (9/2)* 16 1990 IT=100
8BAu —30191 9 428 s 10 5/2= 16 94Pa37 J 1968 B+=100; ¢=0.55 25
1B Aum  —30118 9 73.3 0.4 >1 us (1/2)* 16 1984 IT=100
183 Au?  —29960 9 230.6 0.6 <1 ps (11/2)~ 16 1984 IT=100
8Hg  —23805 7 94 s 07 /2= 16 1969 B=88.320; a=11.7 20; BT p=2.6e—4 8
Hem 23601 13 204 14 AD >8# us 13/2%# 81Mil2 I B2 *
371 16587 9 69 s 0.7 1/2(9 16 13Ba4l J 1980 Br=" a=2#
8T 15959 9 628.7 0.5 533 ms 03 (9/27) 16 1980 IT=%; a=1.53; B+ ? *
BT 15612 9 975.01 0.23 1.48 us 0.10 (13/2%) 16 2001 IT=100

... A-group is continued on next page ...
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Table I. The NUBASE2016 table (continued, Explanation of Table on page 18)

Nuclide Mass excess Excitation Half-life J* Ens Reference  Year of Decay modes and
(keV) energy (keV) discovery intensities (%)

... A-group continued . ..

183pp —7575 28 535 ms 30 3/2° 16 09Sel3 J 1980 a=7; Br=10#

18ppm 7481 28 94 8 AD 415 ms 20 13/2+ 16 09Sel3 J 1980 ar100; B 1T ?
#I8Hf" T :for g=71" (H+ like ion); symmetrized from 10(+48-5) s
«183Ty" E : less than 50 keV above 1310.16 level sk
#183]r T : average 61Di04=55(7) 61La05=60(6) ok
#1833 Hgm I: lack of E(a)=6073-y coinc. in '87Pb™ decay; no isomer seen in 01Sc41 Hk
183 E : uncertainty estimated by NUBASE D :IT from 11Ve.A ok

184yb  —32540# 500# 1# s (>300ns) 0+ 13 12Ku26 1 2012 B~ ?

Bu  —36410# 300# 20 s 3 (3%) 10 95Kr04 TJ 1989 B~=100

I4HF 41500 40 412 h 0.05 0" 10 1973 B~=100

I84gfm 40230 40 12722 0.4 48 s 10 (87) 10 12Re.A D 1995 IT=2, f~=? *

84 39020 40 2477 10 16 m 7 15F# 10 10Re07 ET 2010 B~ nIT? *

184Ta 42839 26 87 h 0.1 (57) 10 1955 B~=100

84w 457054 0.7 STABLE (>8.9Zy) ot 10 04Co26 T 1930 1S=30.642; o0 ?

I84wm 444204 0.7 1284.997 0.008 8.33 us 0.18 5 10 1969 IT=100

IB4Wn 418422 2.6 3863.2 2.5 188 ns 38 (147,15,177) 10 2004 IT=100

184Re  —44220 4 354 d 07 30 10 1940 B*=100

184Re™  —44032 4 188.0463 0.0017 169 d 8 8(+) 10 1964 IT=74.58;€=25.58

18405 442525 0.8 STABLE (>56Ty) 0* 10 1937 1S=0.02 1; @ 2; 28" ? *

1847y —39611 28 3.09 h 0.03 5 10 1960 B=100

184 39385 28 225.65 0.11 470 us 30 3* 10 1988 1T=100

184 39283 28 328.40 0.24 350 ns 90 (nH* 10 1988 IT=100

184py —37334 16 173 m 02 0" 10 95Bi01 D 1963 T~100; 2=0.0017 7

184pym 35494 16 18403 0.8 1.01 ms 0.05 8- 10 1966 1T=100

184Au  —30319 22 206 s 09 5t 10 1969 BT=100; ¢<0.016

84 Awm  —30251 22 68.46 0.04 476 s 14 2+ 10 1969 B=21T=30 10; ¢<0.016

84Hg 26349 10 30.87 s 0.26 0" 10 1969 B1=98.89 6; a=1.116

184] —16883 10 * 95 s 02 27) 10 16Va0l TID 1976 B7=98.78 30; a=1.22 30

184 16930 30 -50 30 AD 10# s (7%) 16Va0l JD 2016 B %IT 7, a=0.047 6

84" —16430 30 450 30 AD 47.1 ms 0.7 (107) 10 15Val0 TD 1984 IT~100; 0=0.089 19 *

184pp  —11052 13 490 ms 25 ot 10 04An07 D 1980 a=8011; B+ ? *

184Bj 1060 80 * & 6.6 ms 1.5 3t 10 2003 o="?

184gjm 12104 130#  150# 100# * & 13 ms 2 107# 10 2002 a=?
#1834 E : 10Re07=1264(10) T : 12Re19=113(+60-47) for g=72" (bare ion) EEs
#1847 T : symmetrized from 12Re19=12(+8-6) for q=727; supersedes 10Re07=12(+10-4) *k
#1840s T : lower limit is for ¢ decay; 13Be07: 23+ >25Py ok
#1841 E : 506.1(0.1) keV above '$4T1™ sk
«184pp D : average 04An07=80(15)% 03Val6=80(15)% Kk

85Yb  —28500# 500# 300# ms (>300ns) 3/2°# 13 12Ku26 1 2012 B ?

85Lu  —33890# 300# 6# s (>300ns) 7/2 # 13 09Stl6 I 2009 -7

ISHf 38320 60 35 m 06 3/2°# 06 1993 B~=100

5Ta 41394 14 494 m 15 7/2"# 06 1950 B~=100

185Tam 40988 14 406 1 900 ns 300 (3/2%) 06 07Sh42 ETJ 2007 IT=100

5Ta" 40121 14 12734 0.4 11.8 ms 1.4 21/2° 06 09Lal7 EJT 1999 IT=100

85w 433878 0.7 751 d 03 3/2° 06 1940 B~=100

IBSwm 431904 0.7 197.383 0.023 1.597 m 0.004 11/2% 06 94ItA T 1950 1T=100

85Re  —43819.0 0.8 STABLE 5/2F 06 1931 1S=37.402

I85Re™  —416952 1.4 2123.8 1.1 121 ns 13 (21/2) 06 1997 1T=100

18505 —42805.9 08 9295 d 0.09 1/2- 06 12Kr05 T 1947 =100

850sm  —42703.5 0.8  102.37 0.11 3.0 us 04 7/2~ 06 FGK128 J 1970 IT=100 *

850s" 425304 0.8 275.53 0.12 780 ns 50 11/2+ 06 1970 1T=100

851 —40336 28 144 h 0.1 5/2° 06 1958 BT=100

185 38140 40 2197 23 120 ns 20 06 1979 IT=100 *

185py —36688 26 709 m 24 (9/2%) 06 1960 F~100; 0=0.0050 20 *

185pym 36585 26 103.41 0.05 33.0 m 0.8 (1/27) 06 1970 Br=2%1T<2

185pgr 36487 26 200.89 0.04 728 ns 20 5/2