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Abstract

This paper presents theuBASE evaluation of nuclear and decay properties of nuclides in
their ground- and isomeric-states. All nuclides for which some experimental information is
known are considered. UBASE uses extensively the information given by the “Evaluated
Nuclear Structure Data Files” and includes the masses from the “Atomic Mass Evaluation”
(AME, second part of this issue). But it also includes information from recent literature and
is meant to cover all experimental data along with their references. In case no experimental
data is available, trends in the systematics of neighboring nuclides have been used, whenever
possible, to derive estimated values (labeled in the database as non-experimental). Adopted
procedures and policies are presented.

AmDC: http://csnwww.in2p3.frfAMDC/

1. Introduction

The present evaluation responds to the needs expressed by the nuclear physics com-
munity, from fundamental physics to applied nuclear sciences, for a database which
contains values for the main basic nuclear properties such as masses, excitation en-
ergies of isomers, half-lives, spins and parities, decay modes and their intensities. A

* This work has been undertaken with the encouragement of the [IUPAP Commission on Symbols,
Units, Nomenclature, Atomic Masses and Fundamental Constants (SUN-AMCO).
§ Corresponding authorE-mail address. audi@csnsm.in2p3.fr (G. Audi).
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requirement is that all the information should be properly referenced in that database
to allow checks on their validity.

One of the applications of such a database is the “Atomic Mass Evaluati®e)(A

in which it is essential to have clear identification of the states involved in a decay,
a reaction or a mass-spectrometric line. This is the main reason for which these
two evaluations are coupled in the present issue. Furthermore, calculations requiring
radioactive parameters for nuclear applications (e.g. reactors, waste management,
nuclear astrophysics) need to access this basic information on any nuclide. In the
preparation of a nuclear physics experiment, such a database could also be quite
useful.

Most of the data mentioned above are in principle already present in two evaluated
files: the “Evaluated Nuclear Structure Data FilesRgbF) [1] and the “Atomic Mass
Evaluation” (AME2003, second part of this issue). The demand for a database as
described above could be thus partially fulfilled by combining them in a ‘horizontal’
structure (which exists in theMg, but not in BENSDF). NUBASE is therefore, at a first
level, a critical compilation of these two evaluations.

While building NUBASE, we found it necessary to examine the literature, firstly, to
revise several of the collected results mdbrand ensure that the mentioned data are
presented in a more consistent way; secondly, to have as far as possible all the available
experimental data included, not only the recent ones (updating requirement), but also
those missed in ESDF (completeness requirement). This implied some evaluation
work, which appears in the remarks added in thugAsE table and in the discussions
below. Full references are given for all of the added experimental information (cf.
Section 2.7).

There is no strict cut-off date for the data from literature used in the present
NuBASE2003 evaluation: all data available to us until the material was sent (November
19, 2003) to the publisher have been included. Those which could not be included for
special reasons, like the need for a heavy revision of the evaluation at a too late stage,
are added in remarks to the relevant data.

The contents of NBASE are described below, along with some of the policies
adopted in this work. Updating procedures afBdsE are presented in Section 3.
Finally, the electronic distribution of BBASE and an interactive display of its contents
with a World Wide Web Java program or with a PC-program are described in Section 4.

The present publication updates and includes all the information given in the
previous and very first evaluation ofUBASE [2], published in 1997.

2. Contents of NUBASE

NUBASE contains experimentally known nuclear properties together with some values
estimated by extrapolation of experimental data for 3177 nuclidesBaBE also
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contains data on isomeric states. We presently know 977 nuclides having one or
more excited isomers according to our definition below. In the present evaluation we
extended the definition of isomers compared 1@8NSE'97 where only states with
half-lives greater than 1 millisecond were considered. In present mass spectrometric
experiments performed at accelerators, with immediate detection of the produced
nuclei, isomers with half-lives as short as 100 ns may be present in the detected
signals. We aimed at including as much as possible all those which play or might play
in the near future able in such experiments. We include also the description of those
states that are involved in mass measurements and thus entev20@3.

For each nuclideA,Z), and for each state (ground or excited isomer), the following
guantities have been compiled, and when necessary evaluated: mass excess, excitation
energy of the excited isomeric states, half-life, spin and parity, decay modes and
intensities for each mode, isotopic abundances of the stable nuclei, and references for
all experimental values of the above items.

In the description below, references to papers that are also quoted vt
table are given with the same Nuclear Structure Reference key number style [3]. They
are listed at the end of this issuenjg2003, Part 11, p. 579).

In NUBASE'97, the names and the chemical symbols used for elements 104 to 109
were those recommended then by the Commission on Nomenclature of Inorganic
Chemistry of the International Union of Pure and Applied ChemistupAt). Since
then, unfortunately for the resulting confusion, the names were changed and moreover
two of them were displaced [4] (see also#&2003, Part I, Section 6.5). The user
should therefore be careful when comparing results betweggndE'97 and the
present NilBASE2003 for nuclides withZz > 104. The finally adopted names and
symbols are: 104 rutherfordium (Rf), 105 dubnium (Db), 106 seaborgium (Sg), 107
bohrium (Bh), 108 hassium (Hs), and 109 meitnerium (Mt), while the provisional
symbols Ea, Eb, ..., Ei are used for elements 110, 111, ..., 118.

Besides considering all nuclides for which at least one piece of information is
experimentally available, we also included unknown nuclides - for which we give
estimated properties - in order to ensure continuity of the set of the considered nuclides
at the same time i, in Z, in Aand inN — Z. The chart of the nuclides defined this
way has a smooth contour.

As far as possible, one standard deviationg{&re given to represent the uncer-
tainties connected with the experimental values. Unfortunately, authors do not always
define the meaning of the uncertainties they quote; under such circumstances, the
uncertainties are assumed to be one standard deviations. In many cases, the uncer-
tainties are not given at all; we then estimated them on the basis of the limitations of
the method of measurement.

Values and errors that are given in theBdse table have been rounded, even if
unrounded values were found iNEDF or in the literature. In cases where the two
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furthest-left significant digit in the error were larger than a given limit (30 for the
energies, to maintain strict identity withMk2003, and 25 for all other quantities),
values and errors were rounded off (see examples in the ‘Explanation of table’). In
very few cases, when essential for traceability, we added a remark with the original
value.

When no experimental data exist for a nuclide, values can often be estimated from
observed trends in the systematics of experimental data. In #E2@03, masses
estimated from systematic trends were already flagged with the symbol ‘#'. The use
of this symbol has been extended in®hsE to all other quantities and has the same
meaning of indicating non-experimental information.

2.1. Mass excess

The mass excess is defined as the difference between the atomic mass (in mass units)
and the mass number, and is given in keV for each nuclear state, together with its one
standard deviation uncertainty. The mass excess values givevsissH are exactly

those of the AME2003 evaluation, given in the second part of this issue.

It sometimes happens that knowledge of masses can yield information on the decay
modes, in particular regarding nucleon-stability. Such information has been used here,
as can be seenin the table f8iHe, 1°Na, 3°Sc,52As or3As. In some cases we rejected
claimed observation of decay modes, when not allowed by energetic consideration.
As an example, EsDF2000 compiles fot*?Ba five measurements of delayed neutron
decay intensities, where@¥n) = —29557) keV.

Figure 1 complements the main table in displaying the precisions on the masses, in
a color-coded chart, as a functionfandZ.

2.2. Isomers

In the first version of NBASE in 1997 [2], a simple definition for the excited iso-
mers was adopted: they were states that live longer than 1 millisecond. Already
in NUBASE97, we noticed that such a simple definition had several drawbacks, par-
ticularly for alpha and proton decaying nuclides: whereas3fatecay a limit of 1
millisecond was acceptable (the shortest-lived kn@aaiecaying nuclide®Na) has

a half-life of 1.5 millisecond), foor or proton decay, several cases are known where an
isomer with a half-life far below 1 millisecond lives still longer than the ground-state.

As mentioned earlier, the definition of isomers is now extended to include a large
number of excited states, with half-lives as short as 100 ns, that are of interest for
mass spectrometric works at accelerators. Isomers are given in order of increasing
excitation energy and identified by appending,“ n’, ‘ p’ or ‘ g’ to the nuclide name,
e.9.9Nb for the ground-stat@°Nb™ for the first excited isomeP°Nb" for the second
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one,°°NbP and®°Nb for respectively the third and fourth. INnU8ASE9Q7 we could not
report in a normal way the third excited isomertéiTa with half-life 59 ms, because
of poorness of notation; the new notation adopted here removes also such a limitation.

The excitation energy can be derived from a number of different experimental
methods. When this energy is derived from a method other yhay spectrometry,
the origin is indicated by a two-letter code and the numerical value is taken fram A
Otherwise, the code is left blank and the numerical value is taken friegspEor from
literature update.

When the existence of an isomer is under discussion{&H™) it is flagged with
‘EU’ in the origin field to mean “existence uncertain”. A commentis generally added
to indicate why its existence is questioned, or where this matter has been discussed.
Depending on the degree of our confidence in this existence, we can still give a mass
excess value and an excitation energy, or omit them altogether$&Rg"). In the
latter case, the mention “non-existent” appears in place of that excitation energy.

When an isomer has been reported, and later proved not to existitug?), it is
flagged with ‘RN’ in the origin field to mean “reported, non-existent”. In such case
we give of course no mass excess value and no excitation energy, and, as in the case
of the ‘EU’s above, they are replaced by the same mention “non-existent”.

Note: we have extended the use of the two flags ‘EU’ and ‘RN’ to cases where
the discovery of a nuclide (e.8°Fm) is questioned. In this case however we always
give an estimate, derived from systematic trends, for the ground state masses.

In several cases,NSDF gives a lower and a higher limit for an isomeric excitation
energy. A uniform distribution of probabilities has been assumed which yields a value
at the middle of the range and a Lincertainty of 29% of that range (cf. Appendix B
of the AME2003, Part I, for a complete description of this procedure). An example is
136 a for which it is known that the excited isomer lies above the level at 230.1 keV,
but, as explained infSDF, there are good experimental indications that the difference
between these two levels lies between 10 and 40 keV. We present this information as
E = 2559) keV. However, if that difference would have been derived from theory
or from systematics, the resultififjis considered as non-experimental and the value
flagged with the ‘# symbol.

In case that the uncertaintyon the excitation enerdy is relatively large compared
to the value, the assignment to ground state and isomeric state is uncertein Elf 2
aflag is added in the DBASE table.

As a result of this work, the orderings of several ground-states and isomeric-states
have been reversed compared to thoseNsOt. They are flagged in the D8ASE
table with the ‘& symbol. In several cases we found evidence for a state below the
adopted EsDF ground-state. Also, in many other cases, the systematics of nuclides
with the same parities iN andZ strongly suggest that such a lower state should exist.
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They have been added in theyBASE table and can be located easily, since they are
also flagged with the ‘&’ symbol. In a few cases, new information on masses can also
lead to reversal of the level ordering. Thanks to the coupling of theasE and the

AME evaluations, all changes in level ordering are carefully synchronized.

News on isomeric excitation energies

Interestingly, the technigue of investigating proton decay of very proton-rich nu-
clides gives information on isomeric excitation energies. Thus, such wotR’om
[1997Da07] shows that it has an isomeric excitation en&rgy1753(2.2) keV. This
information is displayed by the 'p’ symbol following the excitation energy. In addi-
tion, study of then-decay series of these activities not only showed that a number of
o lines earlier assigned to ground-states belong in reality to isomers, but also allowed
to derive values for their excitation energies.

Another case of such a change'#8Pb. Thea decay half-life that was previouly
assigned td8PP" is now assigned to the ground-state, following the work of Bbth
al. [1996To01] who showed, first, that contrary to a previous work, there & inoe
at higher energy than the one just mentioned, and second, that the obgeis/éd
correlation with the decay of the daughtéfHg, which is also most probably a 5/2
State.

2.3. Half-life

For some light nuclei, the half—lifeTg/z) is deduced from the level total width )
by the equatiorh'cmTl/2 ~hin2:

T)5(8) =~ 4.562 1022/T e (MeV).

Quite often uncertainties for half-lives are given asymmetricalfy. If these
uncertainties are used in some applications, they need to be symmetrized. Earlier
(cf. AME’'95) a rough symmetrization was used: take the central value to be the mid-
value between the upper and lower-gquivalent limitsT + (a—b)/2, and define the
uncertainty to be the average of the two uncertaintées b)/2. A strict statistical
derivation (see Appendix) shows that a better approximation for the central value is
obtained by using + 0.64 x (a—b). The exact expression for the uncertainty is
given in the Appendix.

When two or more independent measurements have been reported, they are aver-
aged, while being weighed by their reported precision. While doing this, we consider
the NORMALIZED CHI, Xn (or ‘consistency factor’ or ‘Birge ratio’), as defined in
AME2003, Part I, Section 5.2. Only wheg is beyond 2.5, do we depart from the
statistical result, and adopt the external error for the average, following the same



10 G. Audi et al./ Nuclear Physics A 729 (2003) 3-128

policy as discussed and adopted im#2003, Part I, Section 5.4. Very rarely, when

the Birge ratioxy is so large that we consider all errors given as non-relevant, do we
adopt the arithmetic average (unweighed) for the result and the corresponding error
(based on the dispersion of values). In all such cases, a remark is added to the data,
giving the list of values that were averaged, and, when relevant, the value of the Birge
ratio x, and the reason for our choice.

In the case of experiments in which extremely rare events are observed, and where
the results are very asymmetric, we did not average directly the half-lives derived
from different works, but instead, when the information given in the papers was
sufficient (e.g2%“Hs or?%°Hs), we combined the delay times of the individual events,
as prescribed by Schmiedtal [1984Sc13].

Some measurements are reported as a range of values with most probable lower
and upper limits. They are treated, as explained above (cf. Section 2.2), as a uniform
distribution of probabilities with a value at the middle of the range and aricertainty
of 29% of that range (cf. Appendix B of them&2003 for a complete description of
this procedure).

For some nuclides identified by using a time-of-flight spectrometer, an upper or a
lower limit on the half-life is given.
i) For observed species, we give this important but isolated piece of information
(lower limit) in place of the uncertainty on the half-life, and within brackets (e.g.
36Mg, p. 34). The user of our table should be careful in that this limit can be very far
below the eventually measured half-life. To help to avoid confusion, we now give, in
addition, an estimate (as always in the present two evaluations, flagged with #) for the
half-life derived from trends in systematics.
i) For nuclides sought for butot observed, we give the found upper limit in place of
the half-life. Upper limits for undetected nuclides have been evaluatedudsadt
by F. Pougheon [1993Po0.A], based on the time-of-flight of the experimental setup and
the yields expected from the trends in neighboring nuclides {ég).

When half-lives for nuclides with the same paritiesZimndN are found to vary
smoothly (see Fig. 2), interpolation or extrapolation is used to obtain reasonable
estimates.

2.4. Spin and parity

As in ENSDF, values are presented without and with parentheses based upon strong
and weak assignment arguments, respectively (see the introductory pages of Ref.
[5]). Unfortunately, the latter include estimates from systematics or theory. Where
we can distinguish them, we use parentheses if the so-called “weak” argument is an
experimental one, but the symbol ‘# in the other cases. The survey might have not
been complete, and the reader might still find non-flagged non-experimental cases (the
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authors will gratefully appreciate mention of such cases to improve future versions of
NUBASE).

If spin and parity are not known from experiment, they can be estimated, in some
cases, from systematic trends in neighboring nuclides with the same paritenidc
Z. This is often true for odd nuclides (see Fig. 3 and Fig. 4), but also, not so rarely,
for odd—odd ones, as can be seen in Fig. 5. These estimated values are also flagged
with the ‘#’ symbol. In several cases we replaced thskE systematics by our own.

The review of nuclear radii and moments of Otten [19890t.A], in which the spins
were compiled, was used to check and complete the spin valuessings.

2.5. Decay modes and intensities

The most important policy, from our point of view, in coding the information for the
decay modes, is in establishing a very clear distinction between a decay mode that is
energetically allowed but not yet experimentally observed (represented by a question
mark alone, which thus refers to the decay mode itself), and a decay mode that 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 have been made to normalize the primary intensities
to 100%.

Besides direct updates from the literature, we also made use of partial evaluations
by other authors (with proper quotation). They are mentioned below, when discussing
some particular decay modes.

The B decay

In the course of our work we refined some definitions and notations foBthe
decay, in order to present more clearly the available information. We denot@with
the decay process that includes both electron capture, denpted the decay by
positron emission, denoted e One can then symbolically writg8™ = € +e*. As
is well known, for an available energy below 1022 keV, only electron captuse
allowed; above that value both processes compete.

Remark: this notation isnot the same as the one implicitly used ingbr, where
the combination of both modes is denoted “EC+B+".

When both modes compete, the separated intensities are not always available from
experiment. Most of the time, separated values WsiF are calculated ones. In
continuation of one of our general policies, in which we retain whenever possible
only experimental information, we decided not to retansBrF's calculated separated
values (which are scarce and not always updated). Most often, it is in some very
particular cases that the distinction is of importance, like inthe case of rare or extremely
rare processes (e.YNb, >*Mn, 11°Te™). Then, the use of our notation is useful.
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In the same line, we give both electron captaréelayed fission and the positron
e -delayed fission with the same symigbt SF.

The double-3 decay

In the course of our work we found that half-lives for douBletecay were not
always given in a consistent way irNEDF. For NUBASE we decided to give only
half-life values or upper-limits related to the dominant process, which is in general the
two-neutrino gs-gs transition (one exception mayéo, for which the neutrinoless
decay is predicted to be faster, see [2002Tr04]). No attempt was made to convert to the
same statistical confidence level (CL) upper limit results given by different authors.

The excellent recent compilation of Tretyak and Zdesenko [2002Tr04] was of great
help in this part of our work.

The B-delayed decays

For delayed decays, intensities have to be considered carefully. By definition, the
intensity of a decay mode is the percentage of decaying nuclei in that mode. But
traditionally, the intensities of the pu@ decay and of those of the delayed ones
are summed to give an intensity that is assigned to the Budecay. For example,
if the (A,Z) nuclide has a decay described, according to the traditionf3by100;
B~n=20’, this means that for 100 decays of the parénf), 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, following the definition above, would have been in this
case B~ =80; 3 n=20". However we decided to follow the tradition and use in our
work the notation: 7=100;37n=20".

This also holds for more complex delayed emissions. A decay described by:
‘B7=100;B3"n=30;3-2n=20;3~a=10’ corresponds to the emission of 100 electrons,
(30+2x20=70) delayed-neutrons and 10 delayegdarticles; and in terms of residual
nuclides, to 40 A,Z+1), 30 A-1Z+1), 20 A-2Z+1) and 10 A-4Z-1). More
generallyP,, the number of emitted neutrons per 100 decays, can be written:

|
and similar expressions for or proton emission. The number of residadlaughter
(AZ+1)is:
B™=>Bn—)Bja—--
[ ]

Another special remark concerns the intensity of a partic@kaelayed mode.
The primaryB-decay populates several excited states infhdaughter, that will
further decay by particle emission. However, in the case where the daughter’s ground
state also decays by the same particle emission, some authors included its decay
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in the value for the concernefl-delayed intensity. We decided not to do so for

two reasons. Firstly, because the energies of the particles emitted from the excited
states are generally much higher than that from the ground-state, implying different
subsequent processes. Secondly, because the characteristic times for the decays from
the excited states are related to the parent, whereas those for the decays from the
daughter’s ground state are due to the daughter. For exd@plecays throug|s+

mode with an intensity of 100% of which 12% and 11% to two excited p-emitting
states ir’B, and 17% to am-emitting state. We give thy$tp=23% andB3+a=17%,

from which the user of our table can derive a 60% direct feeding of the ground-state
of °B. In a slightly different example®B decays only to two excited statesdBe

which in turn decay byr andy emission, but not to théBe ground-state. We write
thusB=100% and3* a=100%, the difference of which leaves 0% for the feeding of

the daughter’s ground state.

Finally, we want to draw to the attention of the user of our table, that the percentages
are, by definition, related to 100 decaying nuclei, not to the primary beta-decay
fraction. An illustrative example is given by the decay?6fNp, for which the
delayed-fission probability is given in the original paper as 0.020(9)% [1994Kr13],
but this number is relative to treeprocess, the intensity of which is 59(7)%. We thus
renormalized the delayed-fission intensity to 0.012(6)% of the total decay.

In collecting the delayed proton ared activities, the remarkable work of Hardy
and Hagberg [1989Ha.A], in which this physics was reviewed and discussed, was an
appreciable help in our work. The review of Honkanéystd and Eskola [6] on
delayed-protons has also been verified.

Similarly, the review of delayed neutron emission by Hansen and Jonson
[1989Ha.B] was carefully examined and used in our table, as well as the evalua-
tion of Rudstam, Aleklett and Sihver [1993Ru01].

2.6. I'sotopic abundances

Isotopic abundances are taken from the compilation of K.J.R. Rosman and P.D.P. Tay-
lor [1998Ro45] and are listed in the decay field with the symbol IS. They are displayed
as given in [1998Ro045], i.e. we did not even apply our rounding policy.

2.7. References

The year of the archival file is indicated for the nuclides evaluated/8DE otherwise,
this entry is left blank.
References for all of the experimental updates are given by sk&®&ly number [3],

and listed at the end of this issue (p. 579). They are followed by one, two or three
one-letter codes which specify the added or modified physical quantities (see the
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Explanation of Table). In cases where more than one reference is needed to describe
the updates, they are given in a remark. No reference is given for systematic values.
The ABBw reference key is used in cases where it may not appear unambiguously that
re-interpretations of the data were made by the present authors.

3. Updating procedure

NUBASE is updated via two routes: frorNSDF after each nevi-chain evaluation (or
from the bi-annual releases), and directly from the literature.

ENsDFfiles are retrieved from NDC using the on-line service [1] and transferred
through the Internet. Two of the present authors [7] developed programs to succes-
sively:

e check that eacl in the A-chain has an ‘adopted levels’ data set; if not, a corre-
sponding data set is generated from the ‘decay’ or ‘reaction’ data set,

e extract the ‘adopted levels’ data sets fromsbF,

e extract from these data sets the required physical quantities, and convert them into
a format similar to the NBASE format.

The processed data are used to update manually the previous versioBAsEN
This step is done separately by the four authors and cross-checked until full agreement
is reached.

The ENSDFis updated generally b§-chains, and, more recently, also by individual
nuclides. Its contents however is very large, since it encompasses all the complex
nuclear structure and decay properties. This is a huge effort, and it is no wonder
that some older data (including annual reports, conference proceedings, and theses)
are missing, and that some recent data have not yet been included. Where we notice
such missing data, they are analyzed and evaluated, as above, independently by the
four authors and the proposed updatings are compared. Most often these new data
are included in the nextN&SDF evaluation and the corresponding references can be
removed from the NBASE database.

4. Distribution and displays of NUBASE

Full content of the present evaluation is accessible on-line at the web site of the Atomic
Mass Data Center (4DC) [8] through theWbrld Wide Web. An electronic Ascil file

for the NuUBASE table, for use with computer programs, is also distributed by the
AmDC. This file will not be updated, to allow stable reference data for calculations.
Any work using that file should make reference to the present paper and not to the
electronic file.

The contents of NBASE can be displayed by a Java prograruBase [9] through
the World Wide Web and also with a PC-program called thLEUS’ [10]. Both can
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be accessed or downloaded from theok. They will be updated regularly to allow
the user to check for the latest available information WBNSE.

5. Conclusions

A ‘horizontal’ evaluated database has been developed which contains most of the
main properties of the nuclides in their ground and isomeric states. These data
originate from a critical compilation of two evaluated datasets: theDE updated

and completed from the literature, and th&A The guidelines in setting up this
database were to cover as completely as possible all the experimental data, and
to provide proper reference for those used inBNSE and not already included in
ENsDF, this traceability allows any user to check the recommended data and, if
necessary, undertake a re-evaluation.

As a result of this ‘horizontal’ work, a greater homogeneity in data handling
and presentation has been obtained for all of the nuclides. Furthermore, isomeric
assignments and excitation energies have been reconsidered on a firmer basis and
their data improved.

Itis expected to follow up this second version afdhse with improved treatments.
Among them, we plan to complete the extension due to the new definition of isomer
to states with half-lives between 100 ns and 1 millisecond that are available at the
large-scale facilities. Another foreseeable implementation would be to provide the
maina, y, conversion and X-ray lines accompanying the decaysaANE could also
be extended to other nuclear properties: energies of the firstftes in even-even
nuclides, radii, moments ... An interesting feature that is already implemented, but
not yet checked sufficiently to be included here, is to give for each nuclide, in ground
or isomeric-state, the year of its discovery.
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Figure 7: Simulated asymmetric probability density function (heavy solid line) and the equivalent
symmetric one (dashed line).

Appendix A. Symmetrization of asymmetric uncertainties

Experimental data are sometimes given with asymmetric uncertai)(t_’rgs,lf these
data are to be used with other ones in some applications, their uncertainties may need
to be symmetrized. A simple method (Method 1), used earlier, consisted in taking the
central value to be the mid-value between the upper and loweeduivalent limits
X+ (a—Db)/2, and define the uncertainty to be the average of the two uncertainties
(a+b)/2.

An alternative method (Method 2) is to consider the random variabksociated
with the measured quantity. For this random variable, we assume the probability den-
sity function to be an asymmetric normal distribution having a modal (most probable)
value ofx = X, a standard deviatiomfor x < X, and a standard deviati@for x > X
(Fig. 7). Then the average value of this distribution is

(X) =X++/2/m(a—b),

with variance

0% =(1-2/m) (a—h)%>+ab. 1)
The median valuen which divides the distribution into two equal areas is given, for
a>b, by
m— X a—b
erf = , 2
< V2a ) 2a @)

and by a similar expression for> a.

We define the equivalent symmetric normal distribution we are looking for as
a distribution having a mean value equal to the median vaiugf the previous
distribution with same variance.
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Table A. Examples of treatment of asymmetric uncertainties for half-lives. Method 1 is the

classical method, used previously, as in thee?5. Method 2 is the one developed in this
Appendix and used for half-lives and intensities of the decay modes.

Nuclide OriginaITl/2 Method 1 Method 2
BN 240+550-190 ms 426 370 470+ 390
222 1.0+1.0-0.4 pus 1.3+ 0.7 1.44+0.7
264Hg 327+448-120 us 490+ 280 540+ 300
266\t 1.01+0.47-0.24 ms 1104 1.2+ 0.4

If the shiftm— X of the central value is small comparedd®r b, expression (2)
can be written [11]:

m—X~/m/8 (a—b) ~0.6267(a—Db).

In order to allow for a small non-linearity that appears for higher valuaes-efX, we
adopt for Method 2 the relation

m—X =0.64(a—b).

Table A illustrates the results from both methods. WeBNsg, Method 2 is used for
the symmetrization of asymmetric half-lives and of asymmetric decay intensities.
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Tablel. 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). Element indications with suffix ‘m’, ‘n’, ‘p’ or ‘g’ indicate assignments
to excited isomeric states (defined, see text, as upper states with half-lives larger
than 100 ns). Suffixes ‘p’ and ‘q’ indicate also non-isomeric levels, of use in the
AME2003. Suffix ‘r’ indicates a state from a proton resonance occurring in (p,y)
reactions (e.g. 28Si"). Suffix ‘x' applies to mixtures of levels (with relative ratio
R, given in the ‘Half-life'column), e.g. occurring in spallation reactions (indicated
‘spmix’ inthe‘J™ column) or fission (‘fsmix’).
Massexcess[M(inu)—A], inkeV, and its one standard deviation uncertainty asgiven
in the ‘ Atomic Mass Evaluation’ (AME2003, second part of this volume).
Rounding 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 — 2345.7 + 2.8,2345.67 + 4.68 — 2346+ 5, but
2346.7 + 468.2 — 2350+ 470).
# in place of decimal point: value and uncertainty derived not from purely experi-
mental data, but at least partly from systematic trends (cf. AME2003).

For excitedisomersonly: energy difference, inkeV, between level sadopted ashigher
level isomer and ground state isomer, and its one standard deviation uncertainty, as
given in AME2003 when derived from the AME, otherwise as given by ENSDF.

The rounding policy is the same as for the mass excess (see above).

# inplace of decimal point: value and uncertainty derived from systematic trends.
The excitation energy is followed by its origin code when derived from a method
other than y-ray spectrometry:

MD Mass doublet

RQ Reaction energy difference

AD a energy difference

BD 3 energy difference

p proton decay

XL L X-rays

Nm estimated value derived with help of Nilsson model

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

EU existence of isomer is under discussion (e.g. 241Tb™).

If existence is strongly doubted, no excitation energy and no mass are
given. They are replaced by the mention “non-existent” (e.g. 138pPm").

RN  isomer is proved not to exist (e.g. 14Lu™). Excitation energy and mass

are replaced by the mention “non-existent”.

Remark: codes EU and RN are aso used when the discovery of a nuclide
(e.g. °Fm) is questioned. In this case however we always give an
estimate, derived from systematic trends, for the ground state mass.

Isomeric assignment:

* In case the uncertainty o on the excitation energy E islarger than half that
energy (o > E/2), these quantities are followed by an asterix (e.g. 2*0In
and 1301 nm),

& In case the ordering of the ground- and isomeric-states are reversed com-

pared to ENSDF, an ampersand sign is added (e.g. *Tc and 20Tc™).
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JT[

Ens

Reference
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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 value for half-life
has been found.

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

subunits:
ms. 102 s millisecond ky: 108 y kiloyear
us: 107% s microsecond My: 10° y megayear
ns: 10~9 s nanosecond Gy: 10° y gigayear
ps: 10712 s picosecond Ty: 102y terayear
fs: 1071° s femtosecond Py: 10y petayear
as: 10718 s attosecond Ey: 108y exayear

zs: 1072 s zeptosecond Zy: 102y zettayear
ys: 10~2%* s yoctosecond Yy: 10%y yottayear
For isomeric mixtures: Risthe production ratio of excited isomeric state to ground-state.

Spin and parity:

0 uncertain spin and/or parity.

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

high high spin.

low low spin.

am sameJ™ as a-decay parent;

For isomeric mixtures: mix (spmix and fsmix if coming from spallation and fission respec-

tively).

Year of the archival file of the ENSDF
(in order to reduce the width of the Table, the two digits for the centuries are omitted).

Reference keys:

(in order to reduce the width of the Table, the two digits for the centuries are omitted; at

the end of this volume however, the full reference key-number is given: 1992Pa05 and not

92Pa05)

92Pa05 Updates to ENSDF derived from regular journal. These keys are taken from
Nuclear Data Sheets. Where not yet available, the style 03Ya.l is provisionally
adopted.

95Am.A Updates to ENSDF derived from abstract, preprint, private communication, con-
ference, thesis or annual report.

ABBW  Re-interpretation by the present authors.

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

for haf-life

for spin and/or parity

for the isomer excitation energy
for decay mode and/or intensity
for identification

—om« -
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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 1012,
intensities The uncertainties are given - only in thisfield - in the ENSDF-style: a=25.9 23 stands for

a=259+23%

The ordering is according to decreasing intensities.

a
p 2p
n 2n
€

et

B+
B
2B~
2B+
B™n
B~ 2n
B*p
B*2p
B a
Bta
Bd
IT

SF
B*sF
B~ SF
24Ne

For long-lived nucli

a emission
proton emission 2-proton emission
neutron emission 2-neutron emission

electron capture

positron emission

B decay (BT =¢e+e")
B~ decay

double 3~ decay

double B decay

B~ delayed neutron emission
B~ delayed 2-neutron emission
B delayed proton emission
BT delayed 2-proton emission
B~ delayed a emission

BT delayed a emission

B~ delayed deuteron emission
internal transition

spontaneous fission

B delayed fission

B~ delayed fission

heavy cluster emission

list is continued in aremark, at the end of the A-group
des:

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

Remarks. For nuclides indicated with an asterix at the end of the line, remarks 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 code
letter, like 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 av

alue has been derived.

iii) Reasonsfor changing avalue or its uncertainty as given by the authors or for rejecting it.
iv) Complementary references for updated data.

V) Separate values entering an ado

pted average.
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Nuclide Mass excess Excitation Half-life J™  Ens Reference Decay modes and
(keV) energy(keV) intensities (%)

in 8071.3171 0.0005 613.9 s 06 1/2" 00 02PaDG T pB~=100

H 7288.9705  0.0001 STABLE 1/2* 00 98Ro45 D 1S=99.9885 70 *
*H D : al isotopic abundances in NUBASE are from 98Ro45 Hok

2H 13135.7216  0.0003 STABLE 1t 99 1S=0.0115 70

3H 14949.8060  0.0023 1232y 002 1/2" 00 B~=100

3He 14931.2148 0.0024 STABLE 1/2+ 98 1S=0.000137 3

SLi 28670# 2000# RN p-unstable 98 p?

4H 25900 100 139 ys 10 2= 98 03Mell T n=100 *

4He 24249156  0.0001 STABLE 0t 98 1S=99.999863 3

4Li 25320 210 91 ys 9 2- 98 65Ce02 T p=100
«*H T : width=3.28(0.23) MeV; also 91G019=4.7(1.0) outweighed, not used ok

5H 32890 100 >910 ys (1/2") 02 03Goll T 2n=100 *

SHe 11390 50 700 ys 30 3/20 02 n=100

5Li 11680 50 370 ys 30 3/20 02 p=100

5Be  38000# 4000# 1/2%# 02 p?
*OH T : fromwidth < 0.5MeV; at variance with 01K 052=280(50) ys, width=1.9(0.4) ok
*°H T: (same authors) but with instrumental resolution=1.3 MeV ok
*°H T: others 91G019=66(25) ys 95A131=110ys probably for higher state *k
*OH J: from angular distribution consistent with | =0 ok

5H 41860 260 290 ys 70 2°# 02 n?3n?

SHe 17595.1 0.8 806.7 ms 15 0" 02 90ROl D [ =100; 3 d=0.00028 5

6Li 14086.793 0.015 STABLE 1t 02 1S=7.59 4

5Be 18375 5 5.0 zs 03 0 02 2p=100

B 43600# 7004 p-unstablef 2 # 2p?

H 49140# 1010# 23 ys 6 1/2'# 03Koll T 2n? *

"He 26101 17 29  zs 05 (3/2) 03 02Me07 T n=100 *

Li 14908.14 0.08 STABLE 3/2 03 1S=92.41 4

"Be 15770.03 0.11 53.22 d 006 3/2- 03 £=100

B 27870 70 350 ys 50 (3/27) 03 p=100
*H T : from estimated width 20(5) MeV in Fig. 5 ok
«x’He  T:from 159(28) keV, average 02Me07=150(80) 69St02=160(30) ok

8He 31598 7 1190 ms 1.5 0F 99 88Aj01 D B~=100; 3 n=161; =091 =

8Li 20946.84 0.09 8403 ms 09 27 99 90Sal6 T B~=100; B~ a=100 *

8Be 4941.67 0.04 67 as 17 0" 99 a=100

8B 22921.5 1.0 770 ms 3 2t 99 88Aj01 D BT=100; BTa=100 *

8c 35094 23 2.0 zs 04 0 99 2p=100
+8He D : B nintensity isfrom 88Aj01; Bt intensity from 86Bo41 Hok
8L D : B~ decay tofirst 2+ statein ®Be, which decays 100% in 2 a o
+B D: B* to 2 excited statesin ®Be, then a and y, but not to 8Be ground-state ok

SHe 40939 29 7 zs 4 1/20-%) 99 99Bo26 T n=100 *

SLi 24954.3 1.9 1783 ms 04 3/20 99 95ReA D [ =100; B n=50.82 *

9Be 11347.6 0.4 STABLE 3/27 99 1S=100.

°B 12415.7 1.0 800 zs 300 3/20 99 p=100

Ko 28910.5 21 1265 ms 09 (3/27) 99 88Aj01 D B*+=100; B+p=23; Bta=17 =«
+«He T : derived from width 100(60) keV J: from 01Ch31 ok
#OLi D : as0 92Te03 B~ n=51(1)% 81Lal1=49(5) outweighed, not used ok
«°C D : B=12% and 11% to 2 excited p-emitting states in °B, and 17% to a emitter Kok
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Nuclide Mass excess Excitation Half-life JT  Ens Reference Decay modes and

(keV) energy(keV) intensities (%)

OHe 48810 70 2.7 zs 18 ot 99 940s04 T 2n=100 *

10 33051 15 20 zs 05 (1,27) 99 94Yo01 TJ n=100

10 jm 33250 40 200 40 RQ 37 zs 15 1+ 97Zi04 T  1T=100 *

01" 33530 40 480 40 RQ 135 zs 024 2F 94Yo01 T  IT=100 *

0Be  12606.7 0.4 151 My 0.06 of 99 B~=100

10 12050.7 0.4 STABLE 3 99 1S=19.97

e 15698.7 0.4 19.290 s 0.012 OF 99 90Ba02 T pB+=100

N 38800 400 200 ys 140 (2°) 99 02Lel6 TJ p?
x°He D : most probably 2 neutron emitter from S, =—1070(70) keV ok
#OLim T : average 97Zi04=120(+100-50) 94Y001=100(70) keV .
«1OLi" T : average 94Y001=358(23) 93B003=150(70) keV, Birge ratio B=2.8 ok

L] 40797 19 875 ms 014 3/2= 00 97Mo35 T B~ =100; 3 n=84.98;... =«

Be 20174 6 1381 s 008 1/2F 00 81AI03 D PB=100; 3 a=294

i 8667.9 0.4 STABLE 3/2= 00 1S=80.17

e 10650.3 1.0 2039 m 002 3/2= 00 B+=100

1IN 24300 50 500 ys 210 1/2" 00 03Gu06 T p=100 *

IN™ 25040 80 740 60 690 ys 80 1/2- 96Ax01 ETJ p=100
1L D:...; B 2n=4.14; 3~3n=1.92; B na=1.00 6; B~ t=0.014 3; B~ d=0.013 5 *k
#1L D: B~n, B~2nand B~ 3nintensities are from 89Ha.B’s evaluation; ok
I D B~ na intensity isfrom 84La27; B~d intensity from 96Mul9; ok
AL D: Bt average 84La27=0.010(4)% 96Mul9=0.020(5)% .
#ULi T average 97M035=8.99(0.10) 96Mu19=8.2(0.2) 95Re. A=8.4(0.2) sk
AP T:  81Bj01=8.83(0.12) and 74R031=8.5(0.2) .
#IN T :unweighed average 03GU06=0.24(0.24) 00Ma62=1.44(0.2) MeV 000101=0.4(0.1) .
N T and 96Ax01=0.99(0.20) MeV (Birge ratio B=3.03) Hk

2Li  50100# 1000# <10 ns 00 74Bo05 | n?

2Be 25077 15 2150 ms 0.04 of 00 01Be53 T [ =100; B n=0.503 *

12g 13368.9 14 20.20 ms 0.02 1" 00 66Sc23 D [7=100; 3 a=163

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

2N 17338.1 1.0 11.000 ms 0.016 1* 00 66Sc23 D B+=100; B*a=355

20 32048 18 580 ys 30 O 00 95Kr03 T  2p=6030; B+ ?
+?Be D :from 99Be53; aso 95Re.A=0.52 9% outweighed, not used ok

3Be 33250 70 05 ns 01 (1/2%) 01ThOL TJ n?

13BeP 33950 %0 700 120 RQ 27 zs 18 (1/27) 00

BBt 35160 50 1910 90 RQ (5/2)

13 16562.2 11 1733 ms 017 3/2= 00 B=100; B n=0.284

Bc 3125.0113  0.0009 STABLE 1/2- 01 1S=1.078

BN 5345.48 0.27 9965 m 0.004 1/2= 00 B*+=100

Bo 23112 10 858 ms 005 (3/27) 00 70ES03 D B+=100; B*+p=10.9 20

1Be 39950 130 435 ms 0.17 ot 01 02)k11 D [(7=100; 3 n=982;... *

1BeP 41470 60 1520 150 (2%) 95B010

1B 23664 21 125 ms 05 2- 01 95ReA D [7=100; B n=6.0423

e 3019.803  0.004 570 ky 003 0 01 B-=100

UN 2863.4170 0.0006 STABLE 1+ 01 1S=99.632 7

10 8007.36 0.11 70598 s 0018 O0OF 01 01Ga59 T B=100 *

YE 326604 4004 2# p?
«“Be D:...;B 2n=0.808; 3~3n=0.22; 3~t=0.02 1; B~ a<0.004 ok
«“Be D : supersedes 99Be53, same group s
#M40  T:average 01Ga59=70.560(0.049) 78Wi04=70.613(0.025) 73C|12=70.590(0.030) .
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Nuclide Mass excess Excitation Half-life J™  Ens Reference Decay modes and
(keV) energy(keV) intensities (%)

°Be  49800#  500# <200 ns 03Ba47 | n?

158 28972 22 9.87 ms 0.07 3/2- 93 95ReA TD B =100; 3 n=93.612; B 2n=0.42 =«

5¢c 9873.1 0.8 2449 s 0005 1/2" 94 B~=100

BN 101.4380 0.0007 STABLE 1/2= 94 1S=0.368 7

150 2855.6 0.5 12224 s 016 1/2= 94 B+=100

BE 16780 130 410 ys 60 (1/2+)93 01ZeA T p=100 *
#15B D: B~ 2nintensity isfrom 89Re.A J: givenin 91Aj01 *k
«15B T :four other outweighed results, see ENSDF 93, ranging 10.1 - 10.8ms ok
«5F T :average 01Ze A=1.23(0.22)MeV 78Be16=1.2(0.3) 78Ke06=0.8(0.3) Kok

16Be 57680# 5004 <200 ns o+ 03Ba47 | 2n? *

16 37080 60 <190 ps 0 99 n?

e 13694 4 747 ms 8 07 99 8ReA D p~=100; B n=97.923

R\ 5683.7 2.6 713 s 002 20 99 74Nel0 D [~=100; 3~ a=0.00100 7

160 —4737.0014 0.0001 STABLE 0" 99 1S=99.757 16

16F 10680 8 11 zs 6 0 99 p=100

BNe 23996 20 9 zs 0+ 99 2p=100
«1%Be | :100 events expected, none observed ok

7B 43770 170 508 ms 0.05 (3/27)99 88DU09 D B~=100; B~ n=631;... *

TC 21039 17 193 ms 5 (3/2V)99 0IMa08 J B~=100; B~ n=28.413 *

7N 7871 15 4173 s 0004 1/2- 99 94Do08 D B~=100; B n=951; ... X

70 —808.81 0.11 STABLE 5/2% 99 1S=0.038 1

g 1951.70 0.25 6449 s 016 5/2t 99 B+=100

Ne 16461 27 109.2 ms 06 1/2- 99 888039 D B+=100; Bp=96.09; Bra=2.79
«7B D:...;B 2n=117; B~ 3n=357; B~ 4n=043 Kok
«7C T average 955c03=193(6) 95Re.A=188(10) 86Cu01=202(17) sk
«7C  D:B nintengity isfrom 95Re. A ok
«N  D:...;B a=0.00254 .

18 52320# 800# <26 ns 4-# 93Po.A | n?

1BC 24930 30 2 ms 2 0° 9% B~=100; B~ n=31515

R\ 13114 19 622 ms 9 1~ 9 95ReA D B=100; 3 n=10.99;... *

180 —7815 0.6 STABLE 0" 9 1S=0.205 14

18 873.7 0.5 109.771 m 0.020 1* 96 02Un02 T BT=100

18pm 1995.1 0.5 1121.36 0.15 234 ns 5+

18Ne 5317.17 0.28 1672 s 0008 0" 96 B=100

1BNa 24190 50 13 zs 04 1°# 01ZeA TD p=2.pB+?
BN D:...;B a=1226 .
18N D: B nintensity isfrom 95Re.A; B~ a intensity from 89Zh04 *%
«8N T : average 990g03=620(14) 820101=624(12) Kok

19 59360# 400# 292 ms 0.13 3/2°#96 03Yo02 T B =100; B n=75;... *

c 32420 100 462 ms 2.3 (1/27)96 88DU09 TD B~=100; B n=473; ... x

N 15862 16 271 ms 8 (1/2)" 9% B~=100; B~n=54.6 14 *

e} 3334.9 2.8 26.464 s 0.009 5/2* 96 94ItA T p=100

F  _1487.39  0.07 STABLE 1/2¢ 9% 1S=100.

Ne 1751.44 0.29 17.296 s 0.005 1/2" 96 94KoA T B+=100

BNa 12927 12 <40 ns 5/27# 96 93Po.A | p=100 *

Mg 33040 250 1/27# 9 2p?
+1°B D:...; B 2n=25 Hok
+198 T : others: 99Re16=4.5(1.5) 98Y006=3.3(0.2 statistics + 2.0 systematics estimated by NUBASE) ok
*1°B D : deduced from P, = B~ n+ 2xB~2n+...=125(32)% in 98Y006 and assuming ok
«%B  D: B-n+p-2n=100% .
+19C D:...;B 2n=73 sk
«19C T average 88Du09=49(4) 95Re. A=44(4) 950202=45.5(4.0) Kok
#19C J: from 01Ma08, 99Na27 and 95Ba28 *k
#19N J:950202=(1/2, 3/2, 5/2)~ 89Ca25=(1/2") o
x1®Na D : most probably proton emitter from Sp=—333(12) keV Kok
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20¢c 37560 240 16 ms 3 ot 98 90Mu0O6 T [~=100; B n=7214 *

20 21770 60 130 ms 7 98 95ReA TD B~=100; B n=57.025

200 3797.5 11 1351 s 0.05 0" 98 B-=100

2F —17.40 0.08 11.163 s 0.008 2" 98 98Tio6 T [~ =100

2Ne —7041.9313 0.0018 STABLE of 98 1S=90.48 3

2Ng 6848 7 4479 ms 23 2* 98 89CI02 D B+=100; B*a=25.04

BMg 17570 27 0 ms 6 0 98 95Pi03 TD B+=100; B*p=30.416 *
*20C T :average 90Mu06=14(+6-5) 95Re.A 16.7(3.5) ok
«*OMg T : average 95Pi03=95(3) 92G010=82(4), with Birge ratio B=2.6 *x

ac 45960# 500# <30 ns 1/2*# 00 93P0.A | n?

AN 25250 100 87 ms 6 1/27# 00 B~=100; B~ n=806

210 8063 12 342 s 010 (1,3,5)/2° 00 B~=100

AR —47.6 18 4158 s 0.020 5/2% 00 B~=100

2lNe 573178 0.04 STABLE 3/2¢ 00 1S=0.27 1

2Na —2184.2 0.7 2249 s 004 3/2* 00 B+=100

Mg 10911 16 122 ms 2 (5/2,3/2)7 00 B+=100; B*p=32610;... =«

2p| 26120# 300# <35 ns 1/2*# 00 93P0.A | p?
*Mg D:...;Bta<05 ok
*?!Mg  J: from mirror 2'F, there is a preference for 5/2* .

2c 53280#  900# 62 ms 13 0" 00 03Yo02 TD B~=100; 3 n=9939; ... *

2y 32040 190 139 ms 14 00 03Yo02 T B-=100; B~ n=355 %

20 9280 60 225 s 015 0O 00 B~=100; B~ n<22

2E 2793 12 423 s 004 4% (3Y) 00 B~=100; B~ n<11

2Ne —8024.715 0.018 STABLE ot 00 1S=9.253

2Na —5182.4 0.4 2.6019 y 0.0004 3F 00 B+=100

2ZNg"  —4599.4 0.4 583.03 0.09 244 ns 6 1" 00 1T=100

2Mg —397.0 13 3.857 s 0.009 0" 00 B+=100

271 18180#  90# 5 ms 3 (3)* 00 97BIO3 D B+=100; B+p=443; ... *

2g 32160#  200# 29 ms 2 0t 00 96BI11 D B*=100; B+p=324
*22C D:...;B8 2n? D : from 98Y006 ok
22N D : from 90Mu06 ok
#2Al D:...;B"2p=0.95; B+a=0.319 o

BN 38400# 3004 145 ms 24  1/2# 00 98Yo06 T [B~=100; B n=802L; B~2n7 x

30 14610 120 90 ms 40 1/2*# 00 90Mu06 T B~=100; 3 n=317

BE 3330 80 223 s 014 (3/2,5/2)* 00 B~=100; B~n<14

BNe —5154.05 0.10 3724 s 012 5/2% 00 B~=100

BNa  -9529.8536 0.0027 STABLE 3/2¢ 00 1S=100.

B\Mg 54738 13 11.317 s 0011  3/2¢ 00 B+=100

BA| 6770 19 470 ms 30 5/2"# 00 95Ti08 D [*=100; B"p=84 *

3g 23770# 200# 423 ms 04 3/2"# 00 97BI04 TD B*=100; B p~88; ... *
23N T:statistical error 1.4, systematics 2.0 estimated by NUBASE Hox
+BAl D B+p=3.5(19)% from the IAS. Total=3.5x 4.8/2.2=7.6% o
%25 D:...;Bt2p=363 ok

2N 47540#  400# <52 ns 00 93P0.A | n?

20 19070 240 65 ms 5 ot 00 B~=100; B n=186

2E 7560 70 400 ms 50 (1,23 00 B~=100; B~ n<59

%Ne —5951.5 0.4 338 m 0.02 0" 00 B~=100

%Na —8418.11 0.08 14.9590 h 0.0012 4" 00 B~=100

2Na"  —7945.90 0.08 472.207 0.009 20.20 ms 0.07 1 00 1T~100; B~ =0.05

#Mg —13933.567 0.013 STABLE o* 00 1S=78.99 4

2] —56.9 2.8 2.053 s 0.004 4f 00 BT=100; BT a=0.0356;... =*

2p|m 368.9 2.8 4258 0.1 131.3 ms 25 1+ 00 1T=823; 37=183; ... *

#g 10755 19 140 ms 8 0" 00 98Cz01 D [+=100; B"p=37.625

2p 320004 5004 1# p? Bt ?
#%Al D:...;B*p=0.00163 ok
#24AIM DL Bta=0.0286 sk
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BN 56500# 500# <260 ns 1/2# 99Sa06 ID n?2n? B~ =0 *
30 27440# 260# <50 ns 3/27# 00 93Po.A | n?
E 11270 100 5 ms 6 5/2t#00 B~=100; B n=145
BNe 2108 26 602 ms 8 (3/2)* 00 B~=100
BNa  —9357.8 12 591 s 06 5/2+ 00 B~=100
Mg —13192.83 0.03 STABLE 5/2% 00 1S=10.00 1
BA| —8916.2 0.5 7.183 s 0.012 5/2* 00 B1+=100
g 3824 10 220 ms 3 5/2+ 00 B+=100; B*p=36.815
5p 18870# 200# <30 ns 1/2*# 00 93Po.A | p?

*«25N D : in 99Sa06 experiment, 240 5N events expected, none observed ok
%0 35710# 260# <40 ns 0" 00 93PoA | 2n 7, n=30#; B~ =0 *
BE 18270 170 102 ms 14 1* 00 99Rel6 T B-=100; B n=114 %
%Ne 430 27 197 ms 1 0F 00 B~=100; B~n=0.133
BNa 6862 6 1077 s 0005 3+ 00 B~=100
Mg —16214.582 0.027 STABLE ot 00 1S=11.013
BAl —1221031  0.06 717 ky 24 5t 00 B+=100
BAIM _11982.01 0.06 228.305 0.013 6.3452 s 0.0019 0" 00 B+=100
% —7145 3 2234 s 0013 0 00 B+=100
%p 10070#  200# 30 ms 25 (3%) 00 B'=100; B*2p~L; ... %
%3 25070# 3004 10# ms o+ 27

ple) D : in 96Fa01 and 99Sa06, several 100s of 20 events expected, none observed sk

*2F T : other not used 99D101=9.6(0.8): same data ok

*26p D:...; B px09 E
270 44950# 5004 <260 ns 3/2+# 99Sa06 | n?2n?

2 24930 380 49 ms 02 5/2t#01 98NoA T =100, B n=7721 *
2Ne 7070 110 32 ms 2 3/27#01 B~=100; B~ n=2.05

2Na 5517 4 301 ms 6 5/2t 01 84Gul9 D [~ =100; 3 n=0.134

Mg -14586.65  0.05 9458 m 0012 1/2+ 01 B~=100

2ZTA| —17196.66 0.12 STABLE 5/2" 01 1S=100.

g —12384.30 0.15 416 s 002 5/2t 01 B*+=100

27p —717 26 260 ms 80 1/2¢ 01 B+=100; B+p=0.07

77g 17540%# 200 21 ms 4 (5/2%)01 B*=100; B*2p=2.010;... *

«2’F T :othersnot used: 99Re16=6.5(1.1) and 97Ta22=5.3(0.9) outweighed; and ok

«?’F T:  99DI01=5.2(0.3) same data asin 99Re16 ok

'S D:...;Btp=? ok
30 53850# 600# <100 ns ot 98Po.A | n?2n? B =0 *
BF 33230# 5104 <40 ns 01 93Po.A | n?
2Ne 11240 150 183 ms 22 0t 01 99Rel6 T B~=100; 3 n=166 *
BNa —989 13 305 ms 04 1t 01 B~=100; B~ n=0.58 12
BMg —15018.6 20 20.915 h 0009 O0OF 01 B~=100
BA| —16850.44 0.13 22414 m 0.0012 3" 01 B~=100
Bg —21492.7968  0.0018 STABLE ot 01 1S=92.2297 7
Bgjr —8951.55 0.12 1254125 012 RQ 3t 01
2p —7159 3 2703 ms 05 3+ 01 79H0o27 D B+=100; B*p=0.00134;... *
%83 4070 160 125 ms 10 0 01 89P0l0 D B*+=100; B*p=20.7 19
20 26560# 5004 1TH# p?

20 D:in97Ta22 and 995206, 11 and 37 20 events expected, none observed ok

+*8Ne T : average 99Rel6=18(3) 97Ta22=21(5) 92Te03=17(4). Others not used: ok

*®Ne T:  95ReA=82(2.5) at variance, 99DI01=20(3) same data asin 99Rel6 Kok

*28p D:...; B*a=0.00086 25 sk
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2F 40300#  580# 26 ms 0.3 5/2"# 01 99Rel6 T [B7=100; 3 n=6040;... =x

ZNe 18060 270 156 ms 05 3/2# 01 01Be53 D B-=100; B n=194;... =

2Ng 2665 13 49 ms 12 3/2+% 01 95ReA D B-=100; B n=25923 =«

Z\Mg 10619 14 130 s 012 3/2+ 01 B~=100

2p°  _182153 12 656 m 006 5/2¢ 01 B~=100

2g —21895.046 0.021 STABLE 1/2¢ 01 1S=4.6832 5

2p —16952.6 0.6 4142 s 0.015 1/2+ 01 B+=100

»g —3160 50 187 ms 4 5/2¢ 0l 79viOlL D B+=100; B+p=46.4 10

2¢| 13140#  200# <20 ns 3/2"# 01 93PoA | p?
*«29F D:...;82n? ok
*2F T : average 99Rel6=2.9(0.8) 98N0.A=2.6(0.4) 97Ta22=2.4(0.8). Others not ok
#¥F  T:  used: 99DI01=2.4(0.4) same data asin 99Rel6 Kok
*2F D : B~ nfrom 99DI01=100(80)% ok
«®Ne D:...;B 2n<22 ok
«®Ne D : average 01Be53=17 5 99Rel16=27 9; other not used: 99DI01=27(9)%, same Kok
*°Ne D: dataasin99Rel6. B~ 2n limit isfrom 01Be53 ok
+9Na D : B n: average 95Re.A=27.1(1.6)% 84La03=21.5(3.0)% Kok

30F 48900#  600# <260 ns 99Sa06 | n?

JNe 23100 570 58 ms 02 0t 0l 99DI0L D B-=100; B n=138 ¥

ONa 8361 25 484 ms 17 2+ 01 99DI01 T B~=100; B n=304;... =

P\g  —8oll 8 33 ms 17 0t 0l 84L&03 D B~=100; B n<0.06

30A| —15872 14 360 s 0.06 3" 01 B~=100

30g; —24432.928 0.030 STABLE 0" 01 1S=3.08725

3op —20200.6 0.3 2498 m 0.004 1+ 01 B+=100 *

g —14063 3 1178 s  0.005 0" 01 B+=100

¢y A440# 2004 <30 ns 3% 0l 93P0A | p?

BAr 20080#  300# <20 ns o+ 93P0A | 2p?
«ONe D :from9(17)% ok
«*¥Na D:...; B 2n=1.17 16; B~ a=5.5e-5 20 ok
+ONa T : average 99DI01=50(4) 97Ta22=48(5) 84L.a02=48(2) .
*30p D : first observed radionuclide, in 1934 ok

A 56200¢#  600# % ms(>260ns) 5/2+# 99S06 | B~ 2B n?

3INe 30840#  900# 34 ms 08 7/2°# 01 B~=100; B n?

3Na 12650 210 170 ms 04 (3/2*) 01 93KI02 J B-=100; B~ n=375;... =

AMg 3217 12 230 ms 20 3/2+° 01 9ReA D B-=100; B~n=6.220 »

Al 14954 20 644 ms 25 (5/2,3/2)* 01 B~=100; B~ n<16 y

slgj —22949.01 0.04 157.3 m 0.3 3/2* 01 B=100

sip —24440.88 0.18 STABLE 1/2+ 01 1S=100.

slg —19044.6 15 2572 s 0.013 1/2+ 01 B+=100

gy —7070 50 150 ms 25 3/2+ 01 85Ay02 D B+=100; B+p=0.7 %

A 11290¢  210# 144 ms 06 5/2+#) 01 00FyOL T B+=100; B+p=637;... =
«*INa  D:...; 3 2n=0.92; B~ 3n<0.05 ok
«3INa D : al from 84Gu19 s
+3IMg D : strongly conflicting with earlier 84La03=1.7(0.3)% sk
#3TAl J: from systematics there is a preference for 5/2* ok
«31Cl D : B+p=0.44% for 986 keV protons. Total: 165/100x0.44=0.726% Kok
#Ar D:...;Bt2p=7.211; B+3p<1.4; BT pa<0.38; B+ a<0.03 ok
«3IAr D : from 98Ax02 s
«SLAr T : average 00Fy01=14.1(0.7) 92Ba01=15.1(+1.3-1.1) J: from 99Th09 o

2Ne  37280%  800# 35 ms 09 ot 01 B~=100; B~n?

2Na 19060 360 129 ms 07  (3,47) 0L 93KIO2 J B~=100; B n=247;... =«

2\Mg  -955 18 9% ms 16 ot o1 B~=100; B n=2.45

2| —11060 90 317 ms 0.8 1t 01 95ReA TD [~=100; 3 n=0.75

2ZAIM™ 10100 90 955.7 0.4 200 ns 20 (4h) 01 96Ro02 ETJ

32g —24080.91 0.05 132 13 ot 01 B~=100

32gm  _18497.9 10 5583.0 1.0 27 ns 2 (57) 97Fo01 ETJ

... A-group is continued on next page. . .
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... A-group continued . . .

2p —24305.22 0.19 14263 d 0.003 1 01 02Un02 T B~=100

2g —26015.70 0.14 STABLE ot 01 1S=94.93 31

2¢ —13330 7 298 ms 1 1t 01 79Ho27 D PB+=100; B a=0.0548;... *

2pr 22002 18 %8 ms 2 0+ 01 B+=100; B*p=433

2prm 3400# 100# 5600#  100# 5# IT?

2K 20420# 500# 1t# p?

2Km  21370# 510# 9504  100# 44 p?
«2Na D:...;32n=82 *k
«®2Na T :average 98N0.A=11.5(0.8) 841 a03=13.2(0.4) ok
*32C| D:...;B"p=0.0265 ok

BNe 460004 800# <260 ns 7/2°# 02Nol11 | n? *

BNa 24890 870 82 ms 02 3/2# 01 02Ralé TD [B~=100; B n=476;... *

B\g 4804 20 905 ms 16 7/2°#01 02Mo29 T B~=100; B n=175

BAl —8530 70 417 ms 02 5/2"# 01 02Mo29 T [~=100; B n=857

Bg 20493 16 618 s 018 (3/2%)01 B~=100

¥p 263375 11 2534 d 012 1/2" 01 B=100

¥s 2658599 0.14 STABLE 3/2+ 01 1S=0.76 2

3¢l —21003.4 0.5 2511 s 0003 3/2" 01 B*+=100

BAr —93841 04 1730 ms 20  1/2% o1 B+=100; B+p=38.7 10

3K 67604 200# <25 ns 3/27# 01 93PoA | p?
+3Ne  T:estimated half-life 1# msfor B~ decay |:aso02LeA < L5us ok
*3Na D:...;B3 2n=133 E

%Ne 53120# 810# 1# ms(>15us) OF 02LeA | B~ 2B n? *

%Na 32760 900# 55 ms 1.0 1+ 01 ABBW D B~=100; B~ 2n~50; B n~15 =

Mg 8810 230 20 ms 10 ot o1 B~=100; B~n?

Al —2930 110 563 ms 05 47# 01 O01NuOl T pB~=100; B~ n=12.525 *

#g —19957 14 277 s 0.20 ot 01 B~=100

p —24558 5 1243 s 0.8 1t 01 B~=100

s —29931.79 0.11 STABLE ot 01 1S=4.29 28

cl —24439.78 0.18 15264 s 0.0014 ot 01 B+=100

3CIm 2429342 0.8 14636 0.03 3200 m 004 3t 01 B1=55.46;1T=44.6 6

%Ar  —18377.2 0.4 845 ms 3 ot 01 B*+=100

3K —1480# 300# <40 ns 1t# 01 93P0.A | p?

%Ca 13150# 300# <35 ns 0" 01 93PoA | 2p?
+**Ne | :aso02Noll > 260ns sk
*¥Na D : B n~15%, B~ 2n~50% estimated from P, = B~ n + 2x 3~ 2n=115(20)% in 84La03 *x
#*¥Na D:  assuming B~ n/B~2n=0.3 from trends in the **Na-3Na series: 26 4134 ok
*AA| D : from 95Re.A; strongly conflicting with 89Ba50=27(5)% and 88Mu08=54(12)% *k
Al T:aso95ReA=42(6) ms ok

BNa  39580# 950# 15 ms 05 3/2#01 B~=100; B~ n=?

BMg 161504  400# 70 ms 40 7/27#01 95ReA D [ =100; B n=5246

3SAl —-130 180 386 ms 04 5/2"# 01 01NuOl TD B~=100; B n=4113 *

BS 14360 40 780 ms 120 7/2°# 01 9ReA D B=100; 3 n<5

®p 248577 19 473 s 07 1/2t 01 B=100

g —28846.36 0.10 8751 d 012 3/2 01 B~=100

3¢l —29013.54 0.04 STABLE 3/2" 01 1S=75.78 4

SAr —23047.4 0.7 1775 s 0004 3/2F 01 B*+=100

BK 11169 20 178 ms 8 3/2t 01 B*+=100; B+p=0.37 15

BCa 4600# 200# 257 ms 02 1/2'#01 B*+=100; B+p=95.714; ... =
Al T:aso 95Re.A=30(4); both strongly conflicting with 89Le16=170(70) and *k
I\ T: 88Mu08=130(+100-50) *ok
«BAl D also 95Re A=26(4)% 89L e16=40(10)% and 88Mu08=87(+37—25)% ok

«¥Ca  D:...;B"2p=423 ok
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®Na  47950%#  950# < 260 ns 02Nolll n?

BMg  21420#  500# 5% ms(>200ns) Of 01 89Gu03| [~ ?

3BAl 5780 210 90 ms 40 01 B=100; B~ n<30

¥g  —12480 120 450 ms 60 0t 01 95ReA D B~=100; B~ n=125

%¥p 20251 13 56 s 03 4# 01 B~=100

363 —30664.07 0.19 STABLE o* 01 1S=0.02 1

®C|  —20521.86  0.07 301 ky 2 2t 01 B =9811;8+=191

3Ar  —30231.540 0.027 STABLE 0" 01 1S=0.3365 30; 23" ?

BK  —17426 8 342 ms 2 2t 01 B*+=100; B+p=0.048 14; . ..

%Ca  —6440 40 102 ms 2 0t 01 95Tr02 D B+=100; B*p=56.8 13

%sc  13900#  500# p?

+*¥Na |:adso02LeA < 15us

*®¥K  D:...;B"a=0.003413
$’Na 55280#  960# 1# ms(>15us) 3/2t# 02LeA |l B~ 2B n?

Mg 292504  900# 40# ms(>260ns) 7/2°# 01 96Sa34 1 B~ 2B n?

STAl 9950 330 20# ms (>1us) 3/2+# 01 9101011 B~ 2

g —6580 170 90 ms 60 7/2°# 01 95ReA D [=100; B n=17 13
s7p —18990 40 231 s 013 1/2*# 01 B~=100

s 2689636  0.20 505 m 002 7/2= 01 B~=100

$7Cl  -31761.53 0.05 STABLE 3/2% 01 1S=24.22 4

STAr  —30947.66 0.21 3504 d 004 3/27 01 £=100

87K —24800.20 0.09 1226 s 0.007 3/2t 01 B+=100

%Ca —13162 22 181.1ms 10  (3/2") 01 95Tr03 D B*=100; B+p=82.17
7sc 2840#  300# 7/2°# p?

+*'Na | :aso02Noll > 260ns
¥Mg  35000#  500# 1# ms(>260ns) OF 01l 97Sal4 | B~ 2
B 16050 730 40# ms(>200ns) 01 89Gu031 B~ ?

Bg —4070 140 90# ms (>1us) 0" 01 91zh241 B~ 2B n?
Bp 14760 100 640 ms 140 01 95ReA D B~=100; B~ n=125
B 26861 7 1703 m 0.7 ot o1 B~=100
8Cl  —29798.10 0.10 3724 m 0.05 2- 01 B~=100
BCIM  _29126.74 0.10 671.361 0.008 715 ms 3 5 01 1T=100
BAr 347146 0.3 STABLE o* 01 1S=0.0632 5
8K —28800.7 0.4 7.636 m 0.018 3t 01 B+=100
KM _28670.2 0.4 130.50 0.28 RQ 9239 ms 06 0" 01 BT=100
BN 253427 04 34580 0.2 2198 us 011 (77),(57) 01 IT=100
BCa —22059 5 440 ms 8 ot o1 B+=100
38Sc  —4940# 3004 <300 ns 2°# 01 94BI101 p?

3BSeM _4270# 3204 670#  100# 5# 01 IT?2p?
3BT 9100# 250# <120 ns 0" 01 96BI21 | 2p?

«3¥Mg | : 18 events reported ok
¥Mg  43570#  510# < 260 ns 7/2°# 02Nolll n? *
Al 21400 1470 10# ms(>200ns) 3/2"# 01 89Gu03|l B~ ?

g 1930 340 90# ms (>1us) 7/2°# 01 90AuAl B2

®¥p  _12870 100 190 ms 50 1/2*# 01 95ReA TD B =100; B n=268

¥s 23160 50 15 s 05 (357)/201 B~=100

¥l —29800.2 17 556 m 02 3/2t 01 B~=100

BAr 33242 5 269 y 3 7/2= 01 B~=100

9K —33807.01 0.19 STABLE 3/2" 01 1S=93.2581 44

Pca —27274.4 1.9 859.6 ms 1.4 3/2¢ 01 B=100

¥gc  —14168 24 <300 ns 7/27# 01 94BI10 | p=100 *
39T 1500# 210# 31 ms 4 3/2"# 01 90De43 TD B=100; ... *

*°Mg T : estimated half-life 1# msfor 3~ decay ok

x¥Sc D : most probably proton emitter from S,=—602(24) keV Kok

«¥Ti  D:...; B"p=8515; B+ 2p=15# D : B*2p decay observed by 92Mo15 *k

«3Ti T : average 90De43=26(+8-7) 01Gi01=31(+6-4) ok
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“OMg  50240# 900# % ms o* 02Nolll B~ 2B n? *

“p] 29300# 700# 10# ms(>260ns) 02 97Sal4 | B~ 7B n? *

g 5470 560 20# ms(>200ns) Ot 02 89GuO3| B~ 2B n?

“0p —8110 140 153 ms 8 (2-,37) 02 B~=100; *

93 —22870 140 88 s 22 0* 02 B~=100

¢ —27560 30 135 m 002 2" 02 B~=100

“OAr  —35039.8960  0.0027 STABLE o+ 02 15=99.6003 30

40K —33535.20 0.19 1.251 Gy 0.011 4 02 1S=0.01171; ... *

4Km  _31891.56 0.19 1643.639 0.011 336 ns 12 0" 02 1T=100

Oca —34846.27 0.21 STABLE  (>5.92y) 0" 01 99Be64 T 1S=96.941156; 23" ?

05c  -20523.2 28 1823 ms 0.7 4 02 B+=100; ... *

40Tj —8850 160 533 ms 15 o+ 02 B=100; B p=100

oy 10330# 5004 2 # p?

Mg | : one event expected, none observed; similar searchin 02Le.A *x
*OAl | : 34 events reported in 97Sal4; aso one event in 96Sa34 *k
0P D:...;B n=15821 ok
#40K D: ; B7=89.28 13; 37=10.72 13 Hok
«0Sc  D:...;Btp=0.447; Bta=0.0175 ok

A 35700# 800# 2# ms(>260ns) 3/2"# 02 97Sa14 | B ? *

agj 13560 1840 30# ms(>200ns) 7/2°# 02 89GuO3| B~ ?

ap —5280 220 150 ms 15 1/2t# 02 B~=100; B~ n=30 10

ag —19020 120 199 s 005 7/27# 02 B~=100; B n?

4acl 27310 70 384 s 08 (1/2,3/2%)02 B~=100

“Ar 330675 0.3 109.61 m 0.04 7/2- 02 B~=100

“K —35559.07 0.19 STABLE 3/2t 02 1S=6.7302 44

“Ca —35137.76 0.24 102 ky 7 7/2= 02 £=100

sc -28642.39 0.23 596.3 ms 1.7 7/2- 02 B =100

sch —25760.10 023 288230 0.05 RQ 7/2¢ 02 P=592; IT=412

AT —15700# 100# 809 ms 12 3/2t 02 98Bh12 T B*=100; B*p~100 =

ay —210# 210# 7/2# p?
1Al | :reported 4 events ok
«MTi T : average 98Bh12=81.3(2.0) 98Li46=82(3) 96Fa09=81(4) 74Se11=80(2) ok

24 43680# 900# 1 ms B~ 7B n?

“2gj 18430# 500# 5# ms(>200ns) O* 01 90Le03 | B~ 2B n? *

2p 940 450 120 ms 30 01 89Lel6 T B~=100; B~ n=5020

2s —17680 120 1013 s 0.015 0* 01 B~=100; B~ n<4

2c1 —24910 140 68 s 03 01 B~=100

2Ar 34423 6 329 11 o+ 01 B~=100

2K —35021.56 0.22 12.360 h 0.012 2" 01 B~=100

“Ca  —38547.07 0.25 STABLE ot o1 1S=0.647 23

25c 3212124 0.27 681.3 ms 0.7 o' 01 B =100

42gcm  _31504.96 0.28 616.28 0.06 617 s 0.4 (7,5,6)" 01 B+=100

20t -26044.91 0.26 6076.33 0.08 RQ (1*to4™) 01 1T=100

2T —25122 5 199 ms 6 ot o1 B+=100

2y —8170# 200# <55 ns 2°# 01 92Bo371 p?

“2cr 5990# 300# 14 ms 3 o' 01 01Gi01 TD B*=~100; Bp=?2p?
«2S  TD : ENSDF reports preliminary values from 98Yo.A: half-lifes20ms 10 and Kok
«2s TD: %3~ n=103 48, subject to further analysis according to the authors *k

8g 26700# 700# 15# ms(>260ns) 3/27# 02Nolll B~ 2B n?

sp 5770 970 3B ms 3 1/2# 01 B~=100; B~ n=100

S —11970 200 260 ms 15 3/27# 01 98Wi. A T B~=100; B~ n=4010

4gn 11650 200 319 5 480 ns 50 (7/27) 01 00Sa21 EJ 1T=100 *

S —24170 160 307 s 007 3/2t# 01 B~=100; 3 n?

“SAr 32010 5 537 m 0.6 (5/27) 01 B~=100

BK —36593 9 223 h 01 3/2t 01 B~=100

“Ca  —38408.6 0.3 STABLE 7/2- 01 1S=0.135 10

... A-group is continued on next page.. . .
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... A-group continued . . .

“3c —36187.9 19 3891 h 0012 7/2- 01 B+t=100

g™ 360365 1.9 1514 0.2 438 s 7 3/2t 01 1T=100

ATj —29321 7 509 ms 5 7/2- 01 B+=100

4Tim 29008 7 3130 10 126 us 06 (3/2%) o1 1T=100

BTN 26255 7 3066.4 1.0 560 ns 6 (19/27) o1 1T=100

Sy -18020# 230# 80# ms 7/2°# 01 B+ ? *

Scr —2130# 220# 216 ms 07 (3/2%) o1 BT=100; BTp=236;... x
*®gM  J: from comparison of B(E2) and half-life with theoretical ones ok
Y T : >800ms reported by 92B037 and adopted in ENSDF’ 01. To be confirmed. *k
«#BCr  D:...;Bt2p0=65B7a? ok

“g 32840# 800# 10# ms o+ B~ 2B n?

4“4p 12100# 700# 30# ms (>200ns) 99 89GuUO3 | B2

4“s —9120 390 123 ms 10 (0} 99 B~=100; B~ n=183

“Cl —20230 110 560 ms 110 99 B~=100; B~ n<8

“Ar 326731 16 1187 m 005 0" 99 B~=100

K —35810 40 2213 m 019 2- 99 B~=100

“Ca —41468.5 0.4 STABLE 0" 99 1S=2.086 110

4sc 378161 1.8 397 h 004 2+ 99 BT=100

“sem 37545.2 1.8 270.95 0.20 5861 h 0.10 6" 99 IT=98.807; B"=1.207

s —37669.9 1.8 146.224  0.022 504 ps 07 0~ 99

44T —375485 07 60.0 vy 11 o+ 99 £=100 *

“y —24120 120 * 111 ms 7 (2%) 99 B*+=100; BTa=?

dym 238504 160# 270#  100# x 150 ms 3 (67) 99 BT=100

4yn 239704 160# 150#  100# 0 #

4“Cr  —13460%# 50# 54 ms 4 0" 99 9%Fa09 D B+=100; B*p=73

“Mn 6400# 500# <105 ns 27# 99 p?

*MTi T:also 01Ha21=59(2) Kok
4p 17900# 800# 8# ms (>200ns) 1/2*# 93 90Le03 | B~ ?

RS —3250 1740 82 ms 13 3/27# 97 B~=100; B~ n=54

%cl -18360 120 400 ms 40 3/2t# 95 B~=100;, B n=244

SAr  —297706 05 2148 s 015 (1,35)/2° 95 B~=100 *

K —36608 10 173 m 0.6 3/2t 95 B~=100

%Ca —-408120 04 162.67 d 025 7/2- 95 94Lo04 T =100

s 410678 0.8 STABLE 7/2= 95 1S=100.

4sem —41055.4 0.8 1240 0.05 318 ms 7 3/2* 95 1T=100

45T —39005.7 1.0 1848 m 0.5 7/20 95 B=100

»By —31880 17 547 ms 6 7/2= 95 BT=100

%SCcr  —18970 500 x 50 ms 6 7/2°# 95 B+=100; B+p>27

Scrm 189204 510#  50#  100# *  1# ms 3/2# IT? B2

SMn —5110# 300# <70 ns 7/2°# 97 92Bo37 | p?

“SFe 13580# 220# 49 ms 15 3/2"# 97 02Gi09 TD 2p=755; B+=255;... =«
«*SAr  J:7/27# isexpected from theory and from systematics. See ENSDF. *ok
«®Fe  D:...;Btp=255 Hk
«®Fe T :average 02Gi09=4.7(+3.4-1.4) 02P{02=3.2(+2.6-1.0) D : B+pfrom 01Gi0O1 Kok

“p 25500# 900# 4#  ms (>200ns) 00 90LeO3 | B~ 7?

43 700# 700# 30# ms (>200ns) 0t 00 89GuO3 | B ?

%Cl —14710 720 220 ms 40 00 B~=100; B~ n=60 9

“Ar 29720 40 84 s 0.6 (01 00 B~=100

K —35418 16 105 s 10 202 00 82To02 J B~=100

“Ca —431351 23 STABLE  (>100Ey) 0" 00 99Be64 T 1S=0.0043;23 ? *

4%sc 417571 0.8 8379 d 004 4* 00 B~=100

46g5cm  _41614.6 0.8 142528 0.007 1875 s 0.04 1 00 1T=100

46Tj —44123.4 0.8 STABLE 0" 00 1S=8.253

8y —37073.0 1.0 42250 ms 011 o' 00 B=100

%ym 362715 1.0 80146 0.10 1.02 ms 0.07 3" 00 1T=100

... A-group is continued on next page. . .
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... A-group continued . . .
“cr —29474 20 260 ms 60 ot 00 B=100
“Mn  —12370# 110# 37 ms 3 (4t) 00 92Bo37 TD B*=100; B p=222;... *
OMn™  —12220# 150# 150#  100# 1# ms 1# Bt ?
%Fe 760# 3504 9 ms 4 0t 00 01Gi0o1 TD B*=100; B"p=36 20
«*®Ca  T:limitisfor neutrinoless B3 decay ok
«#®Mn  D:...;B"2p~18;B1a ? ok
*®Mn T : average 92B037=41(+7-6) 01Gi01=34.0(+4.5-3.5) ok
**Mn D : B+2p~18% estimated from P, = B*p + 2x B 2p=58(9)% in 01GiO1 *%
73 8000# 800# 20# ms (>200ns) 3/2°# 95 89GUO3 | B~ ?
acl —10520# 600# 200# ms (>200ns) 3/2"# 95 89GuUO3 |  B~=100; B~ n<3
TAr —25910 100 580 ms 120 3/27# 95 89BaB T P =100, B n<l *
4K —35696 8 1750 s 024 1/2% 95 B~=100
“Ca  —423401 23 4536 d 0003 7/20 95 B~=100
RS —443321 20 33492 d 00006 7/20 95 B~=100
47Sc™ 435653 2.0 766.83  0.09 272 ns 8 (3/2)" 95 1T=100
“Ti 449324 0.8 STABLE 5/2- 9 1S=7.44 2
a7y —42002.1 0.8 326 m 0.3 3/2= 9% B+=100
a7cr —34558 14 500 ms 15 3/20 9% B=100
“Mn —22260# 160# 100 ms 50 5/2°# 95 96Fa09 TD B=100; B+p=3.49
YFe —6620# 260# 218 ms 0.7 7/2-# 97 01Gi01 TD B*=100; B+p=877
4TEgn —5850# 280# 770#  100# 3/2# IT?
4Co 10700# 500# 7/2°# p?
«Ar D :from 955003 ok
%8s 13200# 900# 10# ms (>200ns) O OLed3 | B2
8| —4700# 700# 100# ms (>200ns) 89GU03 | B ?
SAr  —23720# 300# 500# ms of [5 e
8K —32124 24 68 s 0.2 (27) 95 B~=100; B n=1.14 15
“8Ca —44214 4 53 Ey 17 0" 95 00Br63 T 1S=0.18721;... *
Bsc 4449 5 43.67 h 0.09 6t 95 B~=100
48Tj —48487.7 0.8 STABLE ot 95 1S=73.723
8y —44475.4 2.6 159735 d 0.0025 4t 95 BT=100
“8cr —42819 7 2156 h 0.03 ot 95 B=100
“Mn  —29320 110 158.1 ms 22 4T 97 87Se07 D [T=100; BTp=0.284;... =
“BFe  -18160# 70# 4 ms 7 0t 95 96Fa09 TD P*+=100; Tp=3.611
8Co 1640# 400 6t# p?
BN 18400# 500# 10# ms (>500ns) OF 01 00BIO1 | 2p?
¥Ca D:...;2=2%B 2 ok
«®Ca T :average 00Br63=42(33-13) 96Ba80=43(+24-11 statistics + 14 systematics) ok
¥*Ca  T:adsoT>36Ey from 70Babl. Single 3~ decay: T>6Ey (95% CL), from 85A117 *%
«*®Mn  D:...;B"a=6e4 ok
«®Mn  D:oneB*a event was observed, versus 437 B p, in fig.4 of 87Se07 *k
*3 22000# 950# <200 ns 3/27# 97 90Le03 | n? *
“cl 300# 800# 50# ms (>200ns) 3/2"# 95 89Gu03 | B~ ?
SOAr —18150# 500# 170 ms 50 3/2°# 95 03We09 TD B~ =100; B~ n=6520
9K -30320 70 126 s 005 (3/27) %5 B~=100; B~ n=869
“Ca 41289 4 8718 m 0006 3/20 9% B~=100
495¢ —46552 4 572 m 0.2 7/2= 95 B~=100
497j —48558.8 0.8 STABLE 7/2- 9% 1S=5.412
Oy —47956.9 1.2 330 d 15 7/2- 95 £=100
“cr —45330.5 24 423 m 0.1 5/2= 9 B+=100
®Mn 37616 24 382 ms 7 5/2- 01 B=100
OFe  —24580# 150# 70 ms 3 (7/27) 01 96Fa09 J B*=100; B+p=5210
“Co —9580# 260# <35 ns 7/2°# 97 94BI10 | p?
ONi 9000# 400# 13 ms 4 7/2-# 97 01Gi0O1 TD B*=100; B*p=?
%495 | : statistics precludes any conclusion, say authors sk
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Socl 7300# 900# 20# ms B2

S0Ar  —14500# 700# 85 ms 30 0" 95 03We09 TD B~=100; 3 n=3510

50K —25350 280 472 ms 4 (0,1,27) 95 B=100; B n=293

%0ca —39571 9 139 s 0.6 o* 95 B~=100

S0sc 44537 16 1025 s 05 5F 95 B~=100

50gem 44280 16 256.895 0.010 350 ms 40 2t3" 95 IT>975; B~ <25

0Ty —51426.7 0.8 STABLE o* 95 1S=5.18 2

S0y —49221.6 1.0 150 Py 40 6" 95 1S=0.250 4; =83 11;... *

0Cr  —50259.5 1.0 StABLE  (>13Ey) 0" 95 03Bi05 T 1S=4.34513;2B+ ?

OMn  —42626.8 1.0 2839 ms 05 o* 95 B+=100

SOMnM 42398 7 229 7 175 m 0.03 5* 95 BT=100

SFe 34480 60 155 ms 11 ot 01 B+=100; B+ p~0

0Co  —17200# 170# 4 ms 4 (6t) 01 96Fa09 JD B+=100; B*p=54 12

SONjj —3790# 260# 91 ms 18 0t 97 0OIMaA T B+?
#0V D=7l ok

e 13500# 1000# 2# ms(>200ns) 3/2*# 97 90LeO3 | B~ ?

SIAr  —7800# 700# 60# ms(>200ns) 3/2°# 97 89GUO3 | B~ ?

51K —22000# 500# 365 ms 5 3/2t# 97 B~=100; B n=475

51Ca  —35860 90 100 s 0.8 3/27# 97 B~=100; B n?

Slsc —43218 20 124 s 01 (7/2)- 97 B~=100

ST —49727.8 1.0 576 m 0.01 3/20 97 B~=100

Sty —52201.4 1.0 STABLE 7/20 97 1S=99.750 4

Sicr —51448.8 1.0 27.7025 d 0.0024 7/20 97 £=100

SIMn  —48241.3 1.0 46.2 m 0.1 5/2~ 97 B =100

SlFe  —40222 15 305 ms 5 5/2~ 97 B+=100

SlCo  —27270# 150# 60# ms(>200ns) 7/2°# 97 87Po04 | BF?

SINi  —11440# 260# 30# ms(>200ns) 7/2°# 97 87Po04 | BT ?

S2Ar  —3000# 900# 104 ms ot 00 B2

82K —16200# 700# 105 ms 5 27# 00 ABBW D =100, B n~64;... =x

52Ca —32510 700 46 s 03 ot 00 B~=100; B~ n<2

525c  —40360 190 82 s 02 3 00 B~=100

527i —49465 7 17 m 0.1 ot 00 B=100

52y —51441.3 1.0 3743 m 0.005 3* 00 B~=100

52Cr —55416.9 0.8 STABLE 0" 00 1S=83.789 18

Mn  -507054 2.0 5591 d 0.003 6" 00 B+=100

2Mn™ —50327.7 2.0 377.749 0.005 211 m 0.2 2+ 00 B7=98.255; IT=1.755

%2Fe 48332 7 8.275 h 0.008 0" 00 BT=100

52Fg™ 41520 130 6810 130 BD 459 s 0.6 122# 00 B+=100; 1T<0.004

52Co 339204 70# 115 ms 23 (6%) 00 B+=100

52Co™ 335404 1204 380#  100# 104 ms 11 2t# 97Ha04 TD B+=21T? *

S2Nj  —22650#  80# 38 ms 5 ot 00 B+=100; B+ p=17.0 14

2Cy  —2630# 260# 3% 00 p?
#92K D:...;B 2n~21 ok
#52K DB~ n~64%, B~ 2n~21% estimated from P, = B~ n + 2x 3~ 2n=107(20)% in 83La23 ok
2K D: andassuming B~ n/B~2n=3 asin *Na ok
¥%2Co™ | : tentative: no specific evidence for 2Co™, say authorsin 97Ha04 sk
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SAr 46004 10004 3# ms 5/2°# 99 B~ 2B n?

58K —12000#  700# 30 ms 5 3/2# 99 ABBW D [7=100; B n~67; ... *

8Ca  —27900# 500# 90 ms 15 3/2°# 99 83La23 D P =100; 3 n>30 *

8gc 376204  300# >3 s 7/27# 99 985003 TD B~=100; B~n?

58T _46830 100 R27 s 09 (3/2 9 B~=100

By —51849 3 160 m 0.04 7/20 99 B~=100

Scr —55284.7 0.8 STABLE 3/2= 99 1S=9.501 17

SMn  —54687.9 0.8 37 My 04 7/2= 99 £=100

S3Fe —50945.3 18 851 m 0.02 7/20 99 B+=100

SSFg"  —47904.9 1.8 30404 0.3 2526 m 0024 19/2- 99 97Gell T IT=100 *

8Co 42645 18 242 ms 8 7/2°# 99 02Lol3 T B+=100 *

BCo" 39447 22 3197 29 p 247 ms 12 (19/27) 99 B+~98.5; p~1.5

SNj  —20370# 160# 45 ms 15 7/2°# 99 76Vi02 D B=100; BFp~45

SSCu  —13460# 260# <300 ns 3/2°# 99 93BIA | p2Bt?
#93K D:...; B 2n=17 EE
«3BK  D:B~n~67%, B~ 2n~17% estimated from P, = B~n + 2x B~ 2n=100(30)% in 83La23 Kok
#33K D: andassuming B~ n/B~2n=4 asin ®¥Na ok
«53Ca D : B~ n=40(10)% is alower limit (see ENSDF) Kok
«8Ca T expected T=2# sfrom systematics of Caisotopes -
«BFeM T : average 97Ge11=2.48(0.05) 68De27=2.51(0.02) 67Es06=2.58(0.03) sk
#38Co T : average 02L013=240(9) 89H013=240(20) 73K 010=262(25) ok

K —5400#  900# 10 ms 5 27# 01 B~=100; B~ n=?

%Ca  —23890# 700# 50# ms (>300ns) O 01 97Be70 | B~ 2%Bn?

Sse —34220 370 260 ms 30 3f# 01 02Ja16 T B =100;B8n? *

S4gcm 34110 370 110 3 7 us 5 (5t) 01 98Grl4 EJ IT=100

ST —45590 120 15 S 0.4 of 01 B~=100

Sy —49891 15 498 s 05 3F 01 B=100

Sym 49783 15 108 3 900 ns 500 (5%) 98Gr14 EJ 1T=100

%cr —56932.5 0.8 STABLE o* 01 1S=2.3657

5%Mn  —55555.4 13 312.03 d 0.03 3F 01 02Un02 T £=100; 3~ <29e4;... =

“Fe 562525 0.7 STABLE ot o1 1S=5.845 35; 2B+ ?

SFem 497256 0.9 65269 0.6 364 ns 7 10" 01 1T=100

%Co —48009.5 0.7 19323 ms 014 (o) 01 B+=100

54Com  —47812.1 0.9 1974 05 148 m 0.02 () B+=100

5Ni —39210 50 104 ms 7 0" 01 02Lo13 T p*=100 *

%cu —21690# 210# <75 ns 3f# 01 94BI10 | p?

%zn —6570#  400# of 2p?
#34Sc T average 02Ja16=360(60) 98S003=225(40) Kok
«*Mn  D:...;e"=1.28e-725 ok
«Mn D :et average 98Wu01=1.20(0.26) 972a07=2.2(0.9) ok
#Ni  T:average 02L013=103(9) 99Re06=106(12) ok

55K —270# 1000# 3% ms 3/2t# B~ 2B n?

®Ca  —18120# 700# 30# ms (>300ns) 5/2°# 97Be70 | B~ ?

S5se —29580 740 120 ms 40 7/2°# 01 B~=100; B n?

55T —41670 150 490 ms 90 3/27# 01 98Am04 T B~ =100 *

S5y —49150 100 654 s 0.15 7/2°# 01 B~=100

55cr —55107.5 0.8 3497 m  0.003 3/2~ 01 B-=100

SMn  -57710.6 0.7 STABLE 5/2=~ 01 1S=100.

SSFe —57479.4 0.7 2737y 0.011 3/2~ 01 £=100

%5Co —54027.6 0.7 1753 h 0.03 7/2- 01 B*=100

S5Ni —45336 11 2047 ms 17 7/2- 01 02Lol3 T p7=100 *

SScu  —31620# 300# 40# ms (>200ns) 3/2°# 01 87Po04 | B+ 2p?

%®zn 149204 250# 20¢ ms (>16us) 5/2°# 01 01Gi10 | pB+?
#55Ti T : unweighed average 98Am04=320(60) 96D023=600(40) and 95S0.A=545(95) ok
#55Tj T:  (Birgeratio B=2.75) ok
#BNi  T: average 02L013=196(5) 99Re06=204(3) 87Ha.A=212.1(3.8) 84Ay01=208(5) ok
«BNi - T:  and 77H025=189(5) 76Ed.A=219(6); 97W006=204(3) superseded by 99Re06 ok
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%Ca  —13440# 900# 10# ms (>300ns) OF 99 97Be70 | B2

%sc  —25270#  700# 80# ms (>300ns) 3*# 99 97Be70 | B~ ?

56Ti —38940 200 164 ms 24 (o) 99 98Am04 TD [ =100;8 n? *

56y —46080 200 216 ms 4 (1t) 99 03Ma02 TJ B~=100;B87n?

%6Cr —55281.2 19 594 m 0.10 0" 99 B~=100

%Mn  —56909.7 0.7 25789 h  0.0001 3t 99 B~=100

S6Fe —60605.4 0.7 STABLE ot 99 1S=91.754 36

%6Co —56039.4 2.1 7723 d 0.03 4T 99 B+=100

%Ni  —53904 11 6075 d 0010 ot 99 B*+=100

%Cu  —38600# 140# 3 ms 3 (4%) 99 01Bo54 TJD B*=100; B+p=0.40 12

S%zn  —25730# 260# 36 ms 10 ot 0l 95WaA T B+2pp? %

%Ga  —4740# 260# 3 p?
B T : average 98Am04=190(40) 96D023=150(30) ok
«%7Zn T haf-lifeis derived from experimental (p,n) cross sections Kok
¥%Zn | :identified by time-of-flight 01Gi10 with T>1.6 us ok

5Ca —7120# 1000# 5# ms 5/2°# B~ 2B n?

57sc —20690#  700# 13 ms 4 7/2°# 98 02S0.A TD [~=100; B n=33#

5Ti  —33540 460 60 ms 16 5/2°# 98 995020 T =100, B n=0.3# *

57y —44190 230 350 ms 10 (3/27) 98 03Mad2 TJ pB~=100; B~ n=0.4#

SCr 525241 1.9 211 s 10 (3/27) 98 B-=100

5Mn  —57486.8 18 854 s 18 5/2~ 98 ~=100

Fe  -60180.1 0.7 STABLE 1/2- 98 1S=2.119 10

57Co —59344.2 0.7 271.74 d 0.06 7/2- 98 £=100

57Ni —56082.0 18 3560 h 0.06 3/2~ 98 B*+=100

5cu —47310 16 196.3 ms 0.7 3/2~ 98 B*+=100

Szn  —32800# 100# 38 ms 4 7/27# 98 02Lo13 T  B+=100; Bp~65 %

5Ga  —15900# 260# 1/2°# p?
#STTi T : average 99S020=67(25) 96D023=56(20); 98Am04=180(30) at variance not used ok
«37Zn T : average 02L013=37(5) 76Vi02=40(10) Hk

%8s —15170# 800# 12 ms 5 3# 02So. A TD (=100

56Ti —30770#  700# 54 ms 7 0 97 995020 TD B =100 *

8y —40210 250 191 ms 8 3"# 97 03Ma02 TD pB~=100;3 n? *

BCr 51830 200 70 s 0.3 ot 97 B~=100

%Mn  —55910 30 3.0 s 0.1 1+ 97 B~=100

S8Mn™  —55840 30 7178 005 652 s 05 4+ 97 B~=7, IT=20#

%BFe —62153.4 0.7 STABLE ot 97 1S=0.282 4

%8Co —59845.9 12 7086 d 0.06 21 00 B*+=100

58Com  —50821.0 12 2495 0.06 904 h 0.11 57 00 1T=100

%BCo"  -59792.8 12 5315 0.07 104 us 0.3 4 00 1T=100

®Nj 602277 0.6 STABLE  (>700Ey) Ot 01 1S=68.0769 89; 2B ? =

8Cu —51662.1 1.6 3204 s 0.007 1t o1 B+=100

8zn  —42300 50 84 ms 9 0ot 99 02013 T B+=100; B*p<3 *

BGa  —23990# 210# 2 # p?

58Gam  —23960# 230# 304  100# 5T# p?

8Ge 83704 320# ot 27
«BTi T average 02S0.A=59(9) 995020=47(10) ok
«%8V T average 03MaD2=185(10) 98AM04=200(20) 98S003=205(20) ok
*«BNj T:>400Ey to 2* level of 58Fe, >700Ey to ground-state ok
#38Zn T : average 02L013=83(10) 98J018=86(18) ok
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595 —10040# 900# 104 ms 7/2°# B~ 2B n?

59Ti —25220# T700# 30 ms 3 5/27# 02 02SoA T =100 *

Sy —37070 310 75 ms 7 7/2°# 02 B=100; 3 n?

Scr —47890 240 460 ms 50 5/27# 02 B~=100

Crm 47390 240 5030 17 96 pus 20 (9/2%) 02 1T=100

®Mn 55480 30 459 s 005 (5/2~ 02 B~=100

S9Fe —60663.1 0.7 44.495 d 0.009 3/2- 02 B~=100

%Co —622284 0.6 STABLE 7/2- 02 1S=100.

S9Ni —61155.7 0.6 101 ky 13 3/2- 02 94Rul9 T (=100 *

%Cu -56357.2 0.8 815 s 0.5 3/2- 02 B*+=100

%7Zn 47260 40 1820 ms 18 3/27 02 B+=100; B+p=0.103

®Ga  —34120# 170# 3/2°# p?

%¥Ge  —17000# 280# 7/2°# 2p?
#99Tj T : supersedes 99S020=58(17) same group ok
«®Ni T :unweighed average 94Ru19=108(13) 94Ru19(meteorite)=120(22) 81Ni08=76(5) ok
«*®Ni  T:  (Birgeratio B=2.05) ok

805 —4000# 900# 3# ms 3t# B2

60Tj —21650# 800# 22 ms 2 of 02So.A TD B~ =100

6oy —32580 470 122 ms 18 3T# 97 99S020 TD [B~=100; 3 n? *

B0ym  _32580# 490# O#  150# 40 ms 15 1t# 03s002 TD B =2IT?

Boyn —32480 470 101 1 (>400ns) 99S020 El IT=100

ocr —46500 210 560 ms 60 o* 93 96D023 T (=100 *

OMn  —53180 90 51 s 6 or 94 B~=100

OMnm 52910 90 271.90 0.10 177 s 0.02 3F 94 92ScA E [=8858;1T=1158

OFe 61412 3 15 My 03 o+ 93 B~=100

0Co —61649.0 0.6 52713 y  0.0008 5t 00 B~=100

80Ccom™ -61590.4 0.6 5859 0.01 10.467 m  0.006 2+ 00 IT~100; B~=0.24 3

S\ —64472.1 0.6 STABLE (02 96 1S=26.2231 77

0Ccy -58344.1 17 237 m 04 2t 93 B+=100

80zn 54188 11 238 m 0.05 of 02 B*+=100

80Ga  —40000# 110# 70 ms 10 (2) 02 01Ma96 TJ B+=100; B+p=1.67;... *

0Ge  —27770# 230# 30# ms or B+ ?

80As —6400# 600# 5t# p?

GOAST  _6340# 600# 60#  20# 2# p?
x80v T : also 98AmM04=200(40), not used ok
«80Cr T : weighed average 96D023=510(150) 88B006=570(60); other 95Am.A=380(30) ok
«°Ga D:...;BTa<0.02320 ok
+0Ga T : average 02L013=70(13) 01Ma96=70(15) Kok

6LT; —15650# 900# 10# ms (>300ns) 1/2°# 99 97Be70 | B~ 2B n?

b1y —29360# 400# 470 ms 12 7/2°# 99 03S002 TD PB~=100; B~ n<6

6Cr —42180 250 261 ms 15 5/2~# 99 995020 TD [~=100; 3 n? *

6lMn  —51560 230 670 ms 40 (5/2)~ 99 99Ha05 D B~=100; B~ n=?

flFe 58921 20 598 m 006 3/27,5/2~ 99 B~=100

6lFg™ 58060 20 861 3 250 ns 10 9/2*# 99 98Grl4 E 1T=100

6lCo —628984 0.9 1650 h 0.005 7/2- 99 B~=100

BINi —64220.9 0.6 STABLE 3/2- 99 1S=1.1399 6

6lCu  —619836 1.0 3333 h 0.005 3/2- 99 B*+=100

6lZn 56345 16 891 s 0.2 3/2- 99 BT=100

6lzn™ 56257 16 88.4 0.1 <430 ms 1/2- 99 1T=100

6lzn" 55927 16 41810 0.15 140 ms 70 3/27 99 IT=100

61ZnP 55589 16 756.02 0.18 <130 ms 5/2~ 99 1T=100

61Ga  —47090 50 168 ms 3 3/2~ 99 02We07 TD B*=100; B*p~0

6lGa" —47000# 110# 90# 100# 1/2-#

6lGe  —33730# 300# 39 ms 12 3/2°# 99 02Lo13 T B*=100; B+p~80 %

6lAs  —18050# 600# 3/2°# p?
«B1Cr T : average 99S020=251(22) 98AmM04=270(20) Kok
«81Ge T :average 02L013=36(21) 87H001=40(15) ok
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627; —11650# 900# 10# ms 0" -2

62y —24420#  500# 335 ms 2.0 3™# 01 03S002 TD B~ =100

62Cr —40410 340 199 ms 9 (o) 01 02So.A TD B =100; n? *

2Mn  —48040 220 671 ms 5 (37) 01 99Ha05 TD [B~=100; B~n=?

62Mn™  —48040# 270# O#  150# 92 ms 13 (1t 99S020 TJID B~=100; B~ n~0

62Fe —58901 14 68 S 2 ot 01 B~=100

©2Co  —61432 20 150 m 004 2t o1 B~=100

62Com  —61410 21 22 5 1391 m 0.05 57 01 B~>99; IT<1

62Ni —66746.1 0.6 STABLE ot 01 1S=3.6345 17

82cu —62798 4 9.673 m  0.008 1t 01 02Uun02 T  B=100 *

82zn  —61171 10 9186 h 0013 ot o1 BT=100

62Ga —52000 28 11599 ms 0.17 0t 01 O03Hy02 T B*+=100 *

e2Gg" 51183 28 8175 05 46 ns 05 (37) 01 98vioe ETJ IT=100

62Ge  —42240# 140# 130 ms 40 0t 01 02Lo13 TD pB*+=100 *

B2As  —24960# 300# 1+# 01 p? *
«82Cr T : average 0250.A=209(12) 99S020=187(15) 98AmM04=190(30) Kok
«82Cu T : others 97Zi06(L S method)=9.68(0.04) 97Zi06(IC method)=9.673(0.026) *k
«2Cu T:  69J007=9.73(0.02) 69B011=9.7(0.1) 65Li11=9.79(0.06) 65Eb01=9.76(0.02) ok
«82Ga T : average 03Hy02=115.84(0.25) 79Da04=116.34(0.35) 78A123=115.95(0.30) ok
«%2Ge | : T=113(+6-5) msin 93Wi03 (table 1) is amisprint for %?Ga ok
x02As D : p-unstable from estimated S,=—1476#(422#) keV Kok

83T —5200# 1000# 3% ms 1/2°# B~?2Bn?

8y —20910#  600# 17 ms 3 7/2°# 01 03S002 TD [~=100; B n<35

8Cr  —35530# 300# 129 ms 2 1/2°# 01 02S0.A TD B~=100,8 n? %

8Mn  —46350 260 275 ms 4 5/2-# 01 99Ha05 TD B~=100; B—n=? *

8Fe 55550 170 61 s 06 (5/2 o1 B~=100

8Co —61840 20 269 s 0.4 7/2- 01 94ItA T B=100 *

8BNi  —655126 0.6 1001 vy 2.0 1/2- 01 B~=100

BNim  —65425.5 0.6 87.15 0.11 167 ps 0.03 5/2~ 01 1T=100

8cu —65579.5 0.6 STABLE 3/2~ 01 1S=69.17 3

8zn  —622130 16 3847 m 005 3/2° 01 B=100

8Ga —56547.1 1.3 R4 s 05 (3/27)01 B=100

8Ge —46910#  200# 142 ms 8 3/2°# 01 02Lol3 TD p'=100 *

BAs  —33820# 500# 3/27# 01 p? %
#83Cr T also 995020=113(16) and 98AM04=110(70) outweighed, not used ok
«BMn T : also 995020=322(23) 95AmM.A=290(20) 85B049=250(40) outweighed, not used ok
«83Co T : average 94It.A=26.41(0.27) 72J008=27.5(0.3) 69Wal5=26(1) Kok
«83Ge T : average 02L013=150(9) 93Wi03=95(+23-20) Kok
xBAs D : p-unstable from estimated S,=—1132#(522#) keV ok

By —15400#  700# 10# ms (>300ns) 97 97Be70 | B ?

84Cr —33150#  400# 43 ms 1 of 02So. A TD p~=100 *

®Mn 42620 270 888 ms 25 (1) 96 995020 TJD B~=100; B~ n=? *

64Mn™  —42490 270 135 3 >100 pus 98Gr14 ET 1T=100

S4Fe —54770 280 20 s 0.2 ot 9 B~=100

84Co —59793 20 300 ms 30 1t 96 B~=100

64Ni —67099.3 0.6 STABLE 0" 96 1S=0.9256 9

84Cu —65424.2 0.6 12.700 h 0.002 1t 96 B+=61.03;3°=39.03

64zn  —66003.6 0.7 STABLE (>23Ey) 0f 96 85N003 T  1S=48.6360; 28" ?

64Ga  —58834.3 20 2627 m 0.012 0¥ 96 B*+=100

64Ga"  —58791.5 20 4285 0.08 219 us 0.7 27 96 99Ta29 TJ IT=100

8Ge —54350 30 637 s 25 ot 9 B*+=100

64As —39520#  360# 40 ms 30 o # 02Lol3 TD pB+=100
«%4Cr T :also 99S020=44(12) outweighed, not used ok
#4Mn T : average 02S0.A=91(4) 995020=85(5) 99Ha05=89(4); 98AmM04=140(30) not used ok
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85y —11250# 800# 104 ms 5/2 # B~ 2B n?

&Cr  —27800# 500# 27 ms 3 1/2# 97 02S0A TD B~=100;8n?

Mn  —40670 540 92 ms 1 5/2°# 93 02So.A TD P =100; 3 n=? *

S5Fe —50880 240 13 s 0.3 1/27# 93 99S020 T =100 *

®Fg" 50520 240 364 3 430 ns 130 (5/2°) 98Gr14 ETJ IT=100

6Co 59170 13 120 s 006 (7/2)~ 93 B~=100

BN —65126.1 0.6 25172 h 00003 5/20 97 B~=100

B5Nim 641131 1.2 1013 1 26.7 ns 1.0 9/2" 95BI01  ETJ

S5cu —67263.7 0.7 STABLE 3/20 93 1S=30.83 3

857Zn —65911.6 0.7 24406 d 0.10 5/2= 00 B*+=100

8znm  —65857.7 0.7  53.928 0.010 16 pus 06 (1/2 00 IT=100

%5Ga —62657.2 0.8 152 m 0.2 3/2= 93 B*+=100

BGe 56410 100 309 s 05 (3/2 93 870l D B+=100; Bp=0.0113

85As —46980# 300# 170 ms 30 3/27# 93 02Lol3 T pB+=100 *

Se  —32020# 600H <50 ms 3/2°# 93 9MoA T  B+=100, B*p=? *
«BMn T others 99Ha05=88(4) 99S020=100(8) 98AmM04=110(20) outweighed, not used ok
«%®Fe T :95Am.A=760(50) ms supersedes 94Cz02=450(150) from same group, none used sk
«®As  T:average 02L013=126(16) 95M026=190(11) with Birge ratio B=3.3 ok
+%Se  D:from93Bal2 ok

86Cr —24800# 600# 10 ms 6 0t 98 02S0.A TD B~=100

®Mn  —36250# 400# 644 ms 18 98 02S0.A TD B~=100; B n=? *

®Fe  —49570 300 440 ms 40 ot 98 995020 TD B~=100; B n? X

®Co  —56110 250 194 ms 17 (3") 98 00Mul0 TJ B~=100 *

86Co™ 55940 250 175 3 121 us 001 (5% 98Gri4 ETJ IT=100

86Co" 55470 250 @ 642 5 >100 ps (87) 98Gri4 ETJ IT=100

NI —66006.3 1.4 546 h 0.4 o 98 B~=100

86Cu —66258.3 0.7 5120 m 0.014 1 98 B~=100

%zn  -68899.4 0.9 STABLE o 98 1S=27.90 27

%Ga  —63724 3 949 h 007 o 98 B+=100

86Ge —61620 30 226 h 0.05 ot 98 B*+=100

8As —51500 680 9577 ms 023 (0f) 98 98Gri2 J Bt=100

66As™ 50140 680 1356.70 0.17 11 pus 0.1 (5%) 01Gr07 TJ IT=100 *

66As" 48480 680 3023.9 0.3 82 us 0.5 (9%) 01Gr07 TJ 1T=100 *

865e —41720# 300# 33 ms 12 0 98 02Lol3 TD pB*=100
«BMn T : average 02S0.A=64(2) 99Ha05=66(4) Kok
«®Mn T : also 995020=62(14) 98AmM04=90(20) outweighed, not used ok
«%Fe T :average 99S5020=440(60) 98Am04=440(60) Hk
#6Co T : average 00Mu10=180(10) 94Cz02=240(30) 85B049=230(20) ok
«OAS"  J:3T# from systematics ok
«%AS" T : supersedes 98Gr12=17.5(1.5) E : from 98Gr12 ok

67Cr  —19050# 700# 10# ms (>300ns) 1/2°# 97Be70 | B2

67Mn  —33400# 500# 45 ms 3 5/2-# 97 02S0.A TD B~=100; B~ n=? *

57Fe —45690 420 394 ms 9 1/27# 91 02SoA TD p=100;8 n? *

67Fg" 45320 420 367 3 64 pus 17 (5/20) 0302 ET 1T=100 *

67Co  —55060 320 425 ms 20 7/2°# 91 99We07 T  B~=100 *

57Ni —63742.7 29 21 s 1 1/2= 01 OORi14 J B~=100

Nim 62736 4 1007 3 133 us 0.2 9/2* 01 98Gri4 E 1T=100

57Cu —673188 1.2 61.83 h 0.12 3/2- 91 B~=100

577n —67880.4 09 STABLE 5/2= 91 1S=4.10 13

Ga  —66879.7 13 32612 d 00006 3/20 96 £=100

57Ge —62658 5 189 m 0.3 1/2= 91 B*+=100

57Ge" 62640 5 182 0.05 13.7 pus 09 5/2- 91 IT=100

7Ge" 61906 5 751.70 0.06 1109 ns 14 91 1T=100

67As  —56650 100 25 s 12 (5/27) 9 BT=100

... A-group is continued on next page. . .
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... A-group continued . . .

67se

57gr
«"Mn
+57Fe
«87Fem
«87Co
«57Co
«%7Se
«87Se

GSMn
GSFe
6800
GBCOm
B8 \j
68Nim
68\jjn
GSCU
GSCum
GSZn
BSGa
GSGd“
GBGe
GSAS
GSASm
GSSe
GSBr
x58Mn
«%8Fe
x%8Co
x58Co

OMn
69Fe
GQCO
BN
69Nim
EIN
9cy
9cym
Gan
697m
9Ga
69Ge
GQGem
9Gen
69AS
GQSe
69ggm
69Sen
69y
6ogym

GQBrn

—46490# 200# 133 ms 11 5/2°# 97 95BI23 TD

—32800# 500# 1/27#
: average 02S0.A=47(4) 99Ha05=42(4)
: others 99S020=500(100) 98Am04=470(50) outweighed, not used
: average 03Sa02=75(21) 98Gr14=43(30), same authors, different experiment

: and 95Am.A=310(20) at variance, not used
: average 02L.013=136(12) 94Ba50=107(35)

T
T
T
T : others 99Pr10=440(70) 99S020=440(80) 85B049=420(70) outweighed, not used
T
T
T

- values from 95B123 for %7 Se=60(+17-11) and "*Kr questioned by 970i01

—28600# 600# 28 ms 4 02
—43130 700 187 ms 6 0f 02
—51350 320 £ 200 ms 21 (7)) 02
—51200# 350# 1504 1504 + 16 s 03 (3") 02
—634638 30 29 s 2 0 02
—61694 3 17700 10 276 ns 65 0F 02
—60615 3 2849.1 03 860 pus 50 5 02
—65567.0 16 311 s 15 1t 02
—648454 17 7216 07 375 m 005 (67) 02
—70007.2 1.0 STABLE ot 02
—670861 15 6771 m 009 1+ 02
—658562 15 122987 004 620 ns 14 7 02
66980 6 27095 d 016 0F 02
—58900 40 1516 s 08 3 02
—58470 40 42521 016 11 s 20 1t 02
—54210 30 35 s 07 0F 02
—38640# 360# <15 pus 34 02

T : average 02S0.A=28(8) 99Ha05=28(4)

T : others 99S020=155(50) 91Be33=100(60) outweighed, not used

T : average 00Mu10=230(30) 99S020=170(30); not used 95AmM.A=310(30)

T : 95Am.A supersedes 91Be33=180(100) from same group

—25300# 800# 14 ms 4 5/27# 00
—38400# 500# 109 ms 9 1/27# 00
—50000 340 227 ms 13 7/2°# 00
—59979 4 115 s 03 9/2¢ 00
—59658 4 321 2 35 s 04 (1/27) 00
—57278 11 2701 10 439 ns 3 (17/27) 00
—65736.2 14 28 m 015 3/2= 00
—62994.4 17 27418 1.0 360 ns 30 (13/2%) 00
—68418.0 1.0 564 m 09 1/20 00
—67979.4 1.0 438.636 0.018 1376 h 002 9/2© 00
—69327.8 12 STABLE 3/2~ 00
—67100.6 1.3 39.05 h 010 5/2= 00
—67013.8 1.3 86.765 0.014 51 pus 02 1/27 00
—66702.7 1.3 397.944 0.018 281 pus 005 9/2¢ 00
—63090 30 152 m 02 5/20 00
—56300 30 274 s 02 (1/27) 00
—56260 30 39.4 0.1 20 ps 02 5/27 00
—-55730 30 5739 1.0 95 ns 16 9/2° 00
—46480# 110# * <24 ns 1/2=# 00
—46440# 150# 40# 100# * 5/2#
—45910# 150#  570# 100# 9/2+#

... A-group is continued on next page. . .

02S0.A
02S0.A
00Mu10
00Mu10

95B106

02So.A
02So.A
99Pr10
98Gri4

95P001

00Ch07
96PfO1

T
T
T
JD

m—— -

J

T
|

B1+=100; BTp=0.51 *

p?
*%
*%
*k
*%k
*%
Kk
*%

B~=100; B~ n=? *

B~=100; B n? *

B~=100 *

B=21T?

B~=100

1T=100

1T=100

B~=100

IT=841; 3 =161

1S=18.75 51

B*+=100

1T=100

£=100

B*+=100

1T=100

BT=100

p?
K%
*ok
Kk
*%

B~=100; B~ n=24# *
B~=100; B~ n=7#

B~=100; B~ n=1# *
B~=100 *
B~=~100; IT ? *
1T=100

B~=100

1T=100

B~=100

1T~100; 3~=0.033 3
1S=60.108 9

B=100

1T=100

1T=100

B=100

B=100; B*p=0.045 10
1T=100

IT=100 *
p? *
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... A-group continued . ..

OKr 324404 400# 2 ms 10 5/2# 00 B+=100; B*p="
«Mn D : B~ n observed by 99Ha05 ok
«8¥Co T : average 02S0.A=232(17) 99Mul7=220(20); other 99S020=190(40), not used ok
«Ni T :average 99Pr10=11.7(0.6) 85B049=11.4(0.3); not used 98Fr15=11.2(0.9) ok
#9Ni™ T : average 99Mu17=3.5(0.5) 99Pr10=3.4(0.7) *k
«ONim  E: 9/2* level inisotones: "3Ge=—66 "1Zn=157(1) 69Ni=—321(2) exhibits ok
«Nim E:  unusual strong variations ok
«898e" T : average 00Ch07=950(21) 95P001=960(23) *k
«%9Br T :in contradiction with 450keV protons, 50<T <100 us reported in 88Ho.A Kok

Fe  —35900# 600# 94 ms 17 of 97 02So.A TD (=100

Co —45640 840 * 125 ms 7 (67,77) 93 00Mul0 TJD B~=100; 3~ n? *

0Co™ —45440# 860# 2004  200# * 500 ms 180 (3%) 00Mul10 TJD B~ ~100; IT? B n?

ONi —59150 350 60 s 0.3 o 03 98Frl5 TD (=100

ONi™ 56290 350 2860 2 232 ns 1 8" 03 1T=100

OCu —-62976.1 1.6 & 445 s 0.2 (67) 93 02We03 TJ (=100

Ocym —62875.4 2.0 100.7 26 MD 3 s 2 (3) 02We03 TJ P~ ~50; IT~50

OCu" 627341 21 2420 27 MD & 66 s 0.2 1 93 02We03 TD B~ =~95; IT~5 *

0zZn  —69564.6 2.0 STABLE ot 93 1S=0.623; 23~ ? *

0Ga 689101 1.2 2114 m 003 1+ 93 B~~100; £=0.416

NGe —-70563.1 1.0 STABLE of 93 1S=20.84 87

As  —64340 50 526 m 03 4+ o3 B+=100

OAS" 64310 50 3206 0.03 9% pus 3 20 93 1IT=100

0Se 62050 60 41 m 03 ot 93 B+=100

0Br  —51430# 310# 791 ms 08 ot# 93 B*+=100

OBrm  _49140# 310# 2292.2 0.8 22 s 0.2 (9%) 93 00Pi15 J BT=7IT? *

OKr  —41680# 390# 57 ms 21 o* 97 000i02 TD B+ 7?
«0Co T : average 02S0.A=121(8) 98AmM04=150(20); others 00Mu10=120(30) 99S020=92(25) ok
«OCu" D : IT=few percent E : post deadline 03Va.2 101.1(0.3) and 242.4(0.3) ok
*0Zn T :>500Ty in ENsDF isfor Ov-23~ decay aone Hok
*OBr™  E: from 2002Je07 ok

"lFe  _31000# 800# 30# ms(>300ns) 7/2*# 97 97Be70 | B~ ?

ICo —43870 840 97 ms 2 7/2°# 93 02S0.A T [B7=100;3 n? *

INi —55200 370 256 s 0.03 1/2~# 93 98Frl5 T [~=100

ey 627111 15 194 s 14 (3/27) 93 99Pr10 T B~=100 *

Cu™ 59955 10 2756 10 271 ns 13 (19/27) 98Gr14 ETJ IT=100 *

zn  —67327 10 245 m 010 1/2- 93 B~=100

nzgm 67169 10 157.7 13 396 h 005 9/2" 93 B~ ~100; IT<0.05

"Ga —701402 1.0 STABLE 3/2 93 1S=39.892 9

Ge —69907.7 1.0 1143 d 0.03 1/2- 93 £=100

Ge" —69709.3 1.0 198.367 0.010 2040 ms 0.17 9/2* 93 1T=100

"As  —6789%4 4 65.28 h 0.15 5/2~ 93 B+=100

Se  —63120 30 474 m 0.05 5/2- 93 B+=100

71se™ 63070 30 48.79 0.05 56 us 07 1/27t09/2” 93 1T=100

g 62860 30 26048  0.10 190 us 05 (9/2)* 93 00ChO7 T IT=100

Br  —57060 570 214 s 0.6 (5/2)- 93 B+=100

Ky —46920 650 100 ms 3 (5/2)- 97 970i01 TJD B*=100; B*p=217 =

IRb  —32300# 500# * 5/27# p?

IRo™ —32250# 510#  50# 100# 1/27#

TIRL" 320404 5104 260#  100# 9/2+#
%**Co T : other not used: 98AmM04=210(40) ok
«ICu T : average 99Pr10=19(3) 83Ru06=19.5(1.6) Kok
+TLCuM T : average 981s11=250(30) 98Gr14=275(14) o
**Kr T :average 970i01=100(3) 81EW01=97(9); 95B|23=64(+8-5) at variance not used ok
«*Kr T : valuesfrom 95BI23 for & Se and "*Kr questioned by 970i01 ok
«*Kr D :95BI23=5.2(0.6) at variance not used ok
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2Fe  _28300# 800# 10# ms (>300ns) O 97 97Be70 | B~ ?
2Co  —39300# 600# 90 ms 20 98Am04 TD B =100; 3 n?
2Nj 53940 440 157 s 005 o+ 98Fr15 TD B~=100; B n? *
2cy  —597830 14 66 s 01 (1f) 9% B~=100
2Cu™ 59513 3 270 3 176 us 0.03 (47) 98Gr14 ETJ IT=100
27n 68131 6 465 h 01 ot 95 B~=100
?Ga  -68589.4 1.0 1410 h 0.02 3 95 B~=100
2Gg"  —68469.7 1.0 119.66 0.05 3068 ms 013 (0) 95 IT=100
2Ge 725859 1.6 STABLE 0" 9% 1S=27.54 34
2Gg"  —-718945 1.6 691.43 0.04 4442 ns 0.8 o+
2As  —68230 4 260 h 01 2 9% B*+=100
2% 67894 12 840 d 0.08 o+ 97 £=100
2Br —59020 60 786 s 24 1t 95 03PI03 J BT=100
72gfm 58920 60 100.92 0.03 106 s 0.3 - 95 IT~100; B+=2
2Kr —53941 8 17.16 s 0.18 0t 95 03PI03 T p*=100 *
2Rb  —38120# 500# « <15 pus 3*# 97 95BIOG | p?
T2RpM 380204 510# 100# 100# « 1 us 1# p?
«?Ni T :not used 95Am.A=1.30(0.10) and 92Be.A=2.06(0.30) (the two of same group) ok
«2Kr T :average 03Pi03=17.1(0.2) 73Da22=17.4(0.4) o
BCo  —37040# 700# 80# ms (>300ns) 7/2# 02 97Be70 | B~ ?
BNi —49860# 300# 840 ms 30 (9/2%) 02 B~=100; B n?
BCy  -58987 4 42 s 03 (3/27)02 98Fr15 J B~=100,8 n?
Zn  -65410 40 235 s 10 (1/2)~ 02 B~=100
Bzngm 65210 40 1955 0.2 130 ms 02 (5/2%) 02 IT=100
Bzp" 65170 40 237.6 20 EU 58 s 08 (7/2)02 IT=2, 3= *
BGa —69699.3 1.7 48 h 003 3/2° 02 B~=100
BGe 712975 16 STABLE 9/2* 02 1S=7.735
BGe" 712842 1.6 13.2845 0.0015 292 us 0.03 5/2+ 02 1T=100
BGe" -71230.8 1.6 66.726 0.009 499 ms 11 1/2= 02 1T=100
BAs  —70957 4 80.30 d 0.06 3/2- 93 £=100
Bge 68218 11 715 h 0.08 9/2t 03 B+=100
Bge™ 68192 11 2571 0.04 398 m 13 3/2- 03 IT=72.63; 3+=27.43
BBr  —63630 50 34 m 02 1/27 02 BT=100
BKr 56552 7 286 s 06 3/2- 02 99Mi17 T p*+=100;B*p=0.253 =«
KM 56118 7  433.66 0.12 107 ns 10 (9/2%) 03 IT=100
BRb  —46050# 150# <30 ns 3/27# 03 96PfO1 | p?
BRo™  —45620# 180# 430# 100# 9/2"#
g _31700# 600# >25 ms 1/2°# 03 B=100; B+p=2
«3Zn"  E:if 42.1keV yfeeds 73Zn™, EU: see discussion in ENSDF 02 ok
«BKr T :average 99Mi17=29.0(1.0) 81Ha44=28.4(0.7); 73Da22=25.9(0.6) at variance, ok
% 3Kr T: not used *x
Co  —32250# 800# 50# ms (>300ns) 03 97Be70 | B~ ?
74Ni —48370# 400# 680 ms 120 0" 03 98Fr15 T p~=100;B8n? *
Cu —56006 6 1594 s 0.010 1*# 95 B~=100
Zn  —-65710 50 956 s 12 0t 95 B~=100
“Ga  —68050 4 812 m 012 (37) 95 B~=100
“Gad"  —67990 4 59.571 0.014 9.5 S 10 (0) 95 1T=?, B~ =25#
““Ge -734224 16 STABLE 0t 95 1S=36.28 73
pAs  —70860.0 2.3 1777 d 002 2 9% B+=662; 3~=342
MSe 722127 1.7 STABLE 0t 9% 1S=0.89 4; 2B+ ?
™Br  —65306 15 254 m 03 (00) 9 B=100
7Brm 65292 15 1358 0.21 46 m 2 4+%) 95 B+=100
7Kr —62331.5 20 1150 m 0.11 ot 9% B+=100
KrMm 61824 10 508 10 29 ns 6 o+ 00Ch07 ETJ IT=100
Rb 51917 4 6476 ms 003 (0f) 95 0O1Bal2 T =100
Mg _40700# 500# 504 ms (>15us) O0F 97 95BI06 | B+ ?
«™Ni T :average 98Fr15=900(200) 98Am04=540(160) sk
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5Co  —29500# 800# 40# ms(>300ns) 7/2°# 99 97Be70 | B ?
Ni —43900# 400# 600 ms 200 7/2"# 99 85Re01 D B~=100; B~ n=1.6# *
SCu  —54120 980 1224 s 0003 3/2°# 99 B=100; B n=356
Zn  —62470 70 102 s 0.2 7/2 % 99 B~=100
BGa —68464.6 2.4 126 s 2 (3/2)- 99 B~=100
Ge 718564 1.6 8278 m 004 1/2= 99 B~=100
BGE" -71716.7 1.6 139.69 0.03 477 s 05 7/2% 99 IT~100; B~=0.030 6
BAs 730324 1.8 STABLE 3/27 99 1S=100.
SAS™ 727285 1.8 303.9241  0.0007 1762 ms 0.23 9/2" 99 1T=100
5Se  -72169.0 1.7 119.779 d  0.004 5/2" 99 £=100
sBr 69139 14 %7 m 13 3/27 99 B=100
BKr  —64324 8 429 m 017 5/2¢ 99 B=100
BRb 57222 7 190 s 12 (3/27) 9 B=100
S 46620 220 8 ms 3 (3/27) 99 03HUOL TJD B=100; B+p=5.29
«®Ni  D: B n=1.6%# estimated by 85Re01 sk
NI —41610# 900# 470 ms 390 0t 97 98Am04 T B~=100; 8 n?
®Cu  —50976 7 641 ms 6 (3,5 95 90wil2 J B =100; B n=32
BCu™ 500804 200# o# 200# 127 s 0.30 (1,3) 95 90Wi12 J B =100
%®zZn 62140 80 57 s 03 0t 95 B~=100
®Ga —66296.6 2.0 326 s 06 (2+,3") 95 B~=100
®Ge —732130 17 158 zy 017 0 95 01KI11 T 1S=7.6138; 23 =100 *
As 722805 1.8 1.0778 d 0.0020 22 95 B~~100; £<0.02
BAST 722451 1.8 44425  0.001 184 ps 006  (1)F
®se 752521 1.7 STABLE 0t 95 1S=9.37 29
®Br 70289 9 162 h 02 1~ 9% BT=100
grm 70186 9 102.58 0.03 131 s 0.02 (4t 95 IT>99.4; B+<0.6
Kr  —69014 4 148 h 0.1 ot 95 B*+=100
®Rb  —60479.8 1.9 %5 s 06 1) 95 78Ha08 D B*=100; B a=3.8e-7 10
®Rb™ —60162.9 1.9 316.93 0.08 3.050 us 0.007 (4t) 95 00Ch07 T IT=100
St 54240 40 89 s 03 ot 95 B*+=100
(' —38700# 500# 500# ns (>170ns) ooweA | Bt2p? *
«®Ge T :from 01KI11=1.55(+0.19-0.15); other results from same group: *k
«®Ge T:  97Gul3=1.77(+0.13-0.11) 94Bal5=1.42(0.13) Kok
«®Ge T:  other groups 93Br22=0.84(+0.10-0.08)(20) 90Val8=0.90(0.10) -
«®Ge T:  and 90Mi23=1.1(+0.6-0.3)(20) -
«®Ge  TD: claimfor Ov-B 01KI113=15 Yy not trusted. See also 02Aa.1 and 02Z2d02 sk
%70y | : also 01Ki13>200 ns, same group ok
7Ni —36750# 500# 300# ms (>300ns) 9/2"# 97 97Be70 | B~ ?
77Cu  —48580# 400# 469 ms 8 3/2°# 97 B~=100
77Zn  -58720 120 208 s 0.05 7/2t# 97 B~=100
77Zn™ 57950 120 772.39 0.12 105 s 0.10 1/27# 97 IT>50; B~ <50
Ga —659923 24 132 s 02 (3/27) 97 B~=100
“Ge -712140 1.7 11.30 h 0.01 7/2 97 B~=100
7Gg" —71054.3 1.7 159.70 0.10 529 s 0.6 1/2= 97 B~=812;1T=192
TAs  -73916.6 2.3 38.83 h 0.05 3/2~ 97 B~=100
TTAS™ 734412 2.3 475.443 0.016 114.0 pus 25 9/2% 97 1T=100
Se —74599.6 1.7 STABLE 1/2= 97 1S=7.63 16
71SeM 744377 1.7 161.9223  0.0007 17.36 s 0.05 /27 97 IT=100
Br —73235 3 57.036 h 0.006 3/2~ 97 B+=100
grm 73129 3 105.86 0.08 428 m 0.10 9/2v 97 1T=100
Kr —70169.4 2.0 744 m 0.6 5/2% 97 B*+=100
Rb 64825 7 377 m 004 3/20 97 B=100
g 57804 9 90 s 02 5/2¢ 97 B+=100; B+p<0.25
Y _46910# 60# 63 ms 17  5/2™# 97 01Ki13 T p+=2B+p?2p<10 *
Y D : limit for p isfrom 00We.A ok
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Ni  —34300# 1100# 200# ms (>300ns) O 97 97Be70 | B~ ?

BCu  —44750# 400# 342 ms 11 97 91Krl5 T B =100

BzZn  —57340 90 147 s 015 ot 91 B~=100

8Zn™ 54670 90 2673 1 319 ns 9 (8%) 00Da07 ET IT=100

8Ga  —63706.6 24 5.09 s 0.05 (3") 91 B=100

BGe —71862 4 88 m 1 ot 91 B~=100

BAs  —72817 10 90.7 m 0.2 22 9 B~=100

8Se  —77026.1 17 STABLE ot 91 1S=23.77 28

BBr 73452 4 646 m 004 1+ 9 B+~100; B~ <0.01 %

Bgrm 73271 4 180.82 0.13 119.2 pus 4t

BKr 741797 11 STABLE (>110Ey) 0" 91 94Sa31 T 1S=0.351;2B% ? *

BRb  —66936 7 1766 m 008 0% o1 B+=100

BRb™ 66825 7 11120 010 574 m 005 49 91 9IMcA E f+=902;1T=102

BRb*  —66862 14 74 12 R=2005 spmix

8gr —63174 7 159 S 8 0" 91 92Gr09 T pB*=100

Y _52530# 400# 5 ms 5 (0%) 97 01Ga24 TJD B+=100; B*p? %

Bym  _5J530# 640#  O#  500# 58 s 05 5t 01Ki13 TD B+=100; B*p? *

87r  —41700# 500# 50# ms (>170ns) OF 00WeA | BT 2BTp? *
«®Br D : B~ branchisuncertain. See ENSDF Kok
«8Kr T :limit given hereis for the K-e* decay (theoretically faster) ok
%78Y T : average 01Ga24=50(8) 01Ki13=55(+9-6) *k
*8YM T : average 01Ki13=5.7(0.7) 98Uu01=5.8(0.6) ok
*8Zr | : aso 01Ki13>200 ns same group ok

®Cu  —42330# 500# 188 ms 25  3/2°#02 B~=100; B~ n=55 17

9Zn  —53420# 260# 995 ms 19 (9/2+) 02 B~=100; B n=134

®Ga -62510 100 2.847 s 0003 3/2°#02 B=100; B~ n=0.089 19

®Ge —69490 90 1898 s 003 (1/2)- 02 B~=100

°Ge™  —69300 90 185.95 0.04 39.0 S 1.0 7/2t# 02 B7=961;1T=41

®As  —73637 6 9.01 m 0.15 3/2~ 02 B~=100

AS™ 72864 6 772.81 0.06 121 gs 001 (9/2)" 02 98Gr14 T IT=100 *

®Se  -75917.6 17 295 ky 38 7/2% 02 B=100

9gem  _75821.8 17 9577 0.03 3.92 m 0.01 1/2- 02 1T~100; 3~=0.056 11

Br —76068.5 20 STABLE 3/2~ 02 1S=50.69 7

ogym  _75860.9 2.0 207.61  0.09 48 s 004 (9/2%)02 1T=100

OKr 74443 4 3504 h 010 1/20 02 B*=100

oK™ 74313 4 12977 005 50 s 3 7/2¢ 02 1T=100

K 74296 4 14706 0.6 787 ns 10 (5/27)02 1T=100

Rb  —70803 6 229 m 0.5 5/2t 02 B+=100

©gr 65477 8 225 m 010 3/20) 02 B*+=100

Yy 58360 450 148 s 06 5/2t# 02 B+=100; B+p?

7y _47360# 400# 56 ms 30 5/27# 02 B+=100; B*p ?
*PAs" T : 98H015=0.87(0.06) outweighed, not used ok

8cu  —36450# 600# 100# ms (>300ns) 97 97Be70 | B ?

8zn  —51840 170 545 ms 16 ot 92 B~=100; B~n=1.05

80Ga -59140 120 1.697 s 0011 (3) 92 93Ru01 D B~ =100; B n=0.89 6

80Ge —69515 28 295 s 04 ot 92 B=100

80As  —72159 23 15.2 S 0.2 1t 92 B~=100

80ge 777599 20 STABLE ot 92 1S=49.6141; 23~ ?

8By 758895 2.0 1768 m  0.02 1+ 92 B~=91.72; B*=8.32

80grm  _75803.7 2.0 85843 0.004 44205 h 0.0008 5 92 1T=100

80Kr  —778925 15 STABLE ot 92 1S=2.28 6

R 72173 7 334 S 0.7 1t 92 93AI03 T pB+=100

80Rp™ 71679 7 494.4 0.5 16 us  0.02 6" 92D010 E

8gr 70308 7 1063 m 15 0ot 99 B+=100

80y —61220 180 30.1 S 0.5 4~ 92 98Do04 TJ pB7=100 *

80ym  _60990 180 2285 0.1 4.8 S 0.3 1) 98D004 ETJ IT=812; =192 *

80yn —60910 180 312.5 1.0 4.7 us 0.3 (2%) 00Ch07 ETJ IT=100 *

... A-group is continued on next page.. . .
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... A-group continued . . .

80zr 55520 1490 46 s 06 0t 92 01Ki13 T B+=100;8p? *
#80y T : differences with 82De36=38(1) 81Li12=33.8(0.6) explained in 98Do04 ok
x80Ym T : average 01N007=5.0(0.5) 98D004=4.7(0.3) D : from 98D004 ok
«80yn  E: 00Ch07=84(1) above 228.5 level ok
#80Zr T : average 01Ki13=5.3(+1.1-0.9) 00Re03=4.1(+0.8-0.6) ok

8lZzn  —46130# 300# 290 ms 50 5/2t# 97 B~=100; B~n=7.530

8Ga 57980 190 1217 s 0005 (5/27) 97 B~=100; B~ n=11.97

8lGe —66300 120 8 s 2 9/2t# 97 B~=100 *

BlGe"™ —65620 120  679.13 0.04 8 s 2 (1/2%) 97 B~ ~100; IT<1

8lAs 72533 6 333 s 0.8 3/20 97 B~=100

8lSe 763895 20 1845 m 012 1/2- 97 B~=100

8lgem  _76286.5 2.0 102.99 0.06 5728 m 0.02 7/2t 97 1T~100; 3~=0.052 14

8lgr 779748 20 STABLE 3/20 97 1S=49.317

8lgrm 774386 20 536.20 0.09 34.6 us 9/2+

BKr  —776940 20 29 ky 1 7/2v 97 £=100

8lKyMm 775034 2.0 190.62 0.04 1310 s 003 1/2= 97 1T~100; £=0.0025 4

8l1Rb  —75455 6 4576 h 0.005 3/20 97 B+=100

8IRb™ 75369 6 86.31 0.07 305 m 03 9/2t 97 IT=97.66; B*=2.46

8lgr 71528 6 23 m 04 1/20 9 B+=100

sy —66020 60 704 s 1.0 (5/27) 98 B+=100

8lzr 58490 170 55 s 0.4 3/2# 00 B1=100; BTp=0.12 2

8INb  —47480# 15004 <44 ns 3/2°# 97 00OWeA | p?2 B+ 2B p? *
«81Ge T : derived from 7.6(0.6), for mixture of ground-state and isomer with almost same half-life *x
#*¥INb | : also 993202<80 01Ki13<200ns T : estimated half-life for *: 100# ms Hok

82Zn  —42460# 500# 100# ms(>300ns) OF 03 97Be70 | [~ ?

82Ga 531004 300# 599 ms 2 (1,2,3) 03 93Ru01 D PB~=100; B~ n=21.313 =

82Ge —65620 240 455 s 005 ot 03 B~=100

82As 70320 200 ¥ 191 s 05 (1*) 03 B~=100

A" 70075 25 250 200 BD+ 136 s 04 (57) 03 B~=100

828e 775940 20 97 Ey 5 0t 03 99PI08 T 1S=8.7322;23 =100 =

82Br —77496.5 19 35282 h 0.007 5 03 B~=100

82Brm  _77450.6 19 459492 0.0010 613 m 0.05 2~ 03 IT=97.63; 3 =243

82Kr 805895 18 STABLE ot 03 1S=11.58 14

82Rbh  —76188.2 2.8 1273 m 0.002 1 03 BT=100

8Rb™ —76119.1 24 69.1 15 MD 6472 h 0.006 5 03 +~100; IT<0.33

82gr —76008 6 2536 d 0.03 0" 03 87Ho06 T =100 *

82y —68190 100 830 s 020 1 03 B+=100

82ym  _g7790 100  402.63 0.14 268 ns 25 4~ 03 1T=100

827r  —64190# 230# 32 s 5 ot 03 B+=100

8Nb  —52970# 300# 51 ms 5 0" 03 01Ga24 T BF=100; B p? *
#82Ga D : average 93Ru01=31.1(4.4) 86Wal7=19.8(1.7) 80Lu04=21.4(2.2) ok
«¥2Se T : average 99Pi08=83(+9-7) 98Ar10=83(12) 92E|07=108(+26-6) 88Li11=120(10) ok
«825r T : average 87H006=25.36(0.03) 87Ju02=25.342(0.053) ok
«8Nb T : average 01Ga24=52(6) 01Ki13=48(+8-6) Kok

8zn  —36300# 5004 80# ms(>300ns) 5/2t# 01 97Be70 | B~ ?

8Ga  —49390# 300# 308 ms 1 3/2°# 01 B~=100; B—n=37 17

8Ge  —60900# 200# 185 s 006 5/2"# 01 B~=100

8As  —69880 220 134 s 0.3 3/27# 01 B~=100

8ge 75341 4 223 m 03 9/2t 01 B~=100

83gem 75113 4 228.50 0.20 70.1 s 0.4 1/2- 01 B~=100

8gr 79009 4 240 h 002 32 01 B~=100

8grm 75940 4 3068.8 0.6 700 ns 100 (19/27) 01 1T=100

8Kr  —79981.7 2.8 STABLE 9/2+ 01 1S=11.496

8Krm 799723 2.8 9.4053  0.0008 1544 ns 11 7/2t 01 1T=100

8K —79940.1 2.8 415569 0.0010 183 h 0.02 1/2= 01 1T=100

... A-group is continued on next page. . .
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... A-group continued . . .
8Rh  —79075 6 862 d 01 5/2= 01 £=100
8Rp™ 79033 6 4211 0.04 78 ms 07 9/2" 01 68Et01 T 1T=100
83gr —76795 10 3241 h 0.03 7/2% 01 B+=100
8gm  _76536 10 259.15 0.09 495 s 012 1/2= 01 1T=100
8y —72330 40 708 m 0.06 9/2* 01 92Bul0 J p*'=100
8ym  _72270 40 6198 011 28 m 002 (3/27) 01 B=605; 1T=405
87r  _66460 100 416 s 24 1/2°# 01 B=100; B+p="
8zrm  _66410 100 5272 005 530 ns 012 (5/27) 01 1T=100
8zm nonexistent RN 8 s 1 high 01 87Ra06 |  B*+=100; B*p=? *
8Nh 58960 310 41 s 03 (5/2%) 01 B=100
8Mo —47750#  500# 23 ms 19 3/2# 01 01Kil3 TD B+=100; B*p?
«83Zr" D1 6(4)% of total B+ p go to first excited state in 82Sr ok
«83ZM | : misassigned: absence of radiations suggests no isomer with E>18keV Kok
8Ga  —44110#  400# 8 ms 10 97 B~=100; B~ n=7015
8Ge 582504  300# 954 ms 14 0t 97 93Ru01 T B~=100; B~n=10.86 =
SAs  —66080#  300# x 402 s 003 (3)*¥ 97 93Ru0L T B~=100; 5 n=0.284
B4AS™  _66080# 3204 O# 100# x 650 ms 150 97 B~=100
84%e 75952 15 31 m 0.1 o~ 97 B~=100
84gr 77799 15 31.80 m 0.08 2 97 B~=100
84Brm 77460 100 340 100 BD 60 m 0.2 (67) 97 B~=100
84grn 77391 15 408.2 0.4 <140 ns 1+t 97 1T=100
84Kr  —82431.0 2.8 STABLE o 97 1S=57.00 4
84Krm  —79195.0 2.8 3236.02 0.18 189 us 0.04 8t 97 1T=100
8Rb  —79750.0 2.8 3277 d 014 2 97 BT=96.25; =385
84Rb™  —79286.4 2.8 463.62 0.09 2026 m 0.04 6 97 1T~100; 3+=0.0012
8gr 80644 3 STABLE ot 97 1S=0.56 1; 23+ ?
84y —74160 90 x 46 s 0.2 1+ 97 B*+=100
84ym 74230 170 —80 190 BD+ 395 m 0.8 (57) 97 B+=100
84Zr  —71490#  200# 259 m 0.7 ot 97 BT=100
8Nb  —61880#  300# 98 s 0.9 3t 97 03Do01 T B+=100;B*p? *
84Nb™ —61540#  300# 338 10 103 ns 19 (57) 00Ch07 ETJI1T=100
8Mo —55810#  400# 38 ms 09 0t 97 01Ki13 T B*=100;B*p?
+8Ge T : average 93Ru01=947(11) 91Kr15=984(23) Kok
«8Nb T : average 03D001=9.5(1.0) 77K005=12(3) ok
8Ga  —40050# 500# 50# ms(>300ns) 3/27# 97 97Be70 | B~ ?
®Ge —53070#  400# 540 ms 50  5/2"# 97 B~=100; Bn=143
85As 633204 200# 2021 s 0010 3/2°# 97 B~=100; B n=59.424
8538 72428 30 317 s 0.9 5/2# 97 B-=100
85gr 78610 19 290 m 006 3/27 91 B~=100
85Kr  -81480.3 1.9 10.776 y 0.003 9/2" 91 02Un02 T B~=100
85Krm  —-81175.4 19 304.871  0.020 4480 h 0.008 1/2= 91 B~=7864;1T=21.44
K 794885 2.3  1991.8 13 16 us 07 (17/2%)91 IT=100
85Rb  —82167.331 0.011 STABLE 5/2~ 91 1S=72.17 2
85gr —81102.6 2.8 64.853 d 0008 9/2t 91 02Un02 T &=100
85grm  _80863.9 2.8 238.66 0.06 6763 m 0.04 1/2= 91 1T=86.6 4, =134 4
By 77842 19 268 h 005 (1/2)° % B=100
8ym 77822 19 19.8 0.5 48 h 013 9/2" 94 +2100; IT<0.002
8zr 73150 100 786 m 004 7/2t 94 B+=100
&zrm 72860 100 292.2 0.3 109 s 03 (1/27) % IT<92; B+>8
BN —67150 220 209 s 07 (9/2) 91 B=100
85Nb™  —66390 220 759.0 1.0 12 s 5 (1/27) 91 980i.A ETJB+=100
Mo —-59100# 280# 32 s 02 1/2°# 97 97Hul5 TD B+=100; B*p="
8BTc  —47670#  400# <110 ns 1/2°# 0OWeA | p?2pB+t2BTp? *
#85Tc | aso 99Ja02<100ns T : estimated half-life for B decay: 100# ms ok
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%Ga —34350#  800# 30# ms (>300ns) 01 97Be70 | B~ ?
%Ge —49840# 5004 300# ms(>300ns) Ot 0L 94Be24 | B~ 2-n?
86As 501504  300# 945 ms 8 01 B~=100; B n=334
%5 70541 16 153 s 09 ot o1 B~=100
®Br 75640 11 551 s 04 (27) 01 B-=100
8Kr  —83265.57 0.10 STABLE ot 01 1S=17.3022; 23~ ?
8Rb  —82747.02 0.20 18642 d 0.018 22 0 B~ ~100; £€=0.0052 5
85RH™  —82190.97 0.27  556.05 0.18 1.017 m 0.003 6~ 01 1T~100; B~ <0.3
86gr —84523.6 11 STABLE ot 01 1S=9.86 1
86grm  _81567.9 1.1 2955.68 0.21 455 ns 7 8t 01 1T=100
86y —79284 14 1474 h 0.02 4 97 B+t=100
86ym  _79066 14 218.30 0.20 48 m 1 (8%) 01 1T=99.31 4; 37=0.69 4
86yn  _78082 14 302.2 0.5 125 ns 6 (77) o1 1T=100
87y 77800 30 165 h 01 ot o1 B+=100
®Nb —69830 90 x 8 s 1 (6%) 01 B+=100
8Np™ —69580#  180# 250# 1604 * 56 s 8 high 01 94Sh07 JD B+=100 *
8Mo —64560 440 196 s 11 ot 01 BT=100
®Tc  _53210#  300# 5 ms 6 (0*) 01 01Ga24 TJ B+=100; B+p? %
8TCM  _51710# 340# 1500 150 111 ps 021 (5%,5)01 00ChO7 EJ IT=100 *
«*%Nb™ | : existence considered as uncertain in ENsDF 01; needs confirmation Kok
+86Tc T : average 01Ga24=44(12) 01Ki13=59(+8-7) o
«80Tc™  E: abovethe4* state at 1328 or 1445 keV ok
8Ge —44240# 5004 150# ms (>300ns) 5/2# 02 97Be70 | B~ 2B n?
87As  —55980#  300# 610 ms 120 3/27# 02 93Ru0l T B =100; B n=15.422 *
87Se 66580 40 550 s 0.12 5/2# 02 B~=100; B n=0.204
8B 73857 18 5565 s 013  3/2° 02 B~=100; B~ n=2.60 4
87Kr  —80709.43 0.27 763 m 0.5 5/2% 02 B=100
8’Rb  —84597.795 0.012 4923 Gy 022 3/2~ 02 82Mil4 T 1S=27.832; 3~=100 *
85 848804 1.1 STABLE 9/2t 02 1S=7.00 1
87gm  _84491.9 11 388.533 0.003 2815 h 0.012 1/2= 02 1T~100; €=0.30 8
87y —83018.7 16 798 h 0.3 1/2= 02 BT=100
87ym  _82637.9 16 380.82 0.07 13.37 h 0.03 9/2+ 02 1T=98.43 10; B"=1.57 10
87r  —79348 8 168 h 001 (9/2)* 02 B+=100
87zrm 79012 8 335.84 0.19 140 s 0.2 (1/2)~ 02 1T=100
§Nb -74180 60 375 m 009 (1/2) 02 B+=100
8TNb™ 74180 60 3.84 0.14 26 m 0.1 9/27# 02 B=100
Mo —67690 220 1405 s 0.23 7/2*# 02 97HUO7 TD B*=100; B*p=155 *
8Tc  _50120#  300# % 218 s 016 1/2°# 02 00WeA TD B*+=100; B+p?
§7Tc™ 501004  310# 20# 60# x 2# s 9/2+# B 2IT?
SRU  —473404  600# 50# ms(>15us) 1/2°# 02 95Ry03 | B+ 2
«8"As T :unweighed average 93Ru01=485(40) 78Cr03=730(60) (Birge ratio B=3.4) ok
+7Rb T : average 82Mi14=49.44(0.28) 74Nel4=48.8(0.8) 77Da22=48.9(0.4) obtained by .
«’Rb  T:  three methods, respectively: geochronology, decay counting, chemical ok
«SRb T 77Da22 supersedes 66Mc12=47.2(0.4) using the same material sk
+"Mo T : average 97HuU07=13.6(1.1) 91Mi15=14.5(0.3) 83Ha06=13.3(0.4) .
Mo D : average 97HU07=15(6)% (through 3 levels) 83Ha06=15(8)% first 2* state Kok
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Nuclide  Mass excess Excitation Half-life Jr Ens Reference Decay modes and

(keV) energy(keV) intensities (%)

8Ge —40140# T700# 80# ms (>300ns) o+ 97 97Be70 | B~ ?

8As 512004 500# 300# ms (>300ns) 97 94Be24 | B~ 2B n?

8ge 63880 50 153 s 006 o+ 97 B~=100; B~ n=0.99 10

88Br —70730 40 1636 s 0.07 (27,17) 98 93Ru01 T PB~=100; 3 n=6.5818 =

8Brm 70460 40 272.7 0.3 54 pus 07 98 1T=100

8Ky  -79692 13 284 h 003 o+ 88 B~=100

8Rb  —82609.00 0.16 1778 m 011 2- 88 B~=100

88gr —87921.7 11 STABLE 0" 88 1S=82.58 1

8y —84299.1 1.9 106.65 d 0.04 4 88 B+=100

8ym  _83624.6 19 67455 0.04 139 ms 02 (8)*" 88 1T=100

88yn —83906.2 19 39286 0.09 300 pus 3 1+ 88

887y —83623 10 834 d 0.3 o+ 88 £=100

8Nh  —76070 100 %« 145 m 01 (8) 88 B=100

8Np™ —76030 100 4 140 BDx 78 m 01 (4) 88 B+=100

8Mo —72700 20 80 m 0.2 0" 97 B+=100

8Tc  —62710# 200# « 58 s 02 (23 97 B=100

8TcM  —62710# 3604 O#  300# * 64 s 0.8 (6,7,8) 97 B+=100

8Ru  —55650# 400# 13 s 03 o+ 97 01Ki1l3 TD B*=100; B+p?
«88Br T : average 93Ru01=16.34(0.08) 74Gr29=16.5(0.2) J: systematics prefers (27) s

8®Ge —33690# 900# 50# ms(>300ns) 3/27# 98 97Be70 | B~ ?

8As  —47140# 500# 200# ms(>300ns) 3/2°# 98 94Be24 | B ?

8ge  —50200# 300# 410 ms 40 5/2t# 98 B~=100; Bn=7.825

®Br 68570 60 440 s 003 (3/27,5/27)98 B =100; B n=1384

8Kr  —76730 50 315 m 004 3/204¥) 98 95KeD4 J B =100

8Rbh 81713 5 1515 m 012 3/2- 98 B~=100

89gr —86209.1 11 50.53 d 0.07 5/2* 98 B~=100

8y  _g7701.7 2.6 STABLE 1/2= 98 1S=100.

89ym  _g86792.7 26 90897 0.03 15.663 s 0.005 9/2* 98 94ItA T I1T=100

89zr —84869 4 7841 h 0.12 9/2* 98 B*+=100

89zrm 84281 4 587.82 0.10 4161 m 0.017 1/2- 98 IT=93.77 12; . .. *

®Nh  —80650 27 %« 203 h 007 (9/27) 98 B=100

8®Nb™ 806504 40#  O#  30# %+ 110 h 003 (1/2)- 98 B=100

®Mo —75004 15 211 m 010 (9/2%) 98 B*=100

MM —74617 15 3875 02 19 ms 15 (1/27) 98 1T=100

8Tc  —67840# 200# 128 s 09 (9/2") 98 B=100

8TcM  _p7780# 200# 626 05 129 s 08 (1/27) 98 +2100; 1IT<0.01

®Ru  —59510# 500# 138 s 011 7/2)+) 98 00WeA T B+=100; B+p=2 *

8Rh 476604 450# 10# ms(>15us) 7/2'# 98 95Ry03 | Bt ? *
«8Br T : ENSDF averages 8 values. Also 93Ru01=4.348(0.022) Kk
«89zrm  D:...;B+=6.2312 sk
«ORu T : average 00We.A=1.45(0.13) 99Li33=1.2(0.2); same group 01Ki13=1.5(0.2) ok

*%°Rh

| : unobserved in 00We.A, at detection limit

Kk
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Nuclide Mass excess Excitation Half-life JT  Ens Reference Decay modes and
(keV) energy(keV) intensities (%)
OAs  —41450# 800# 80# ms (>300ns) 97Be70 | B ?
0Se  —55030# 400# 300# ms(>300ns) OF 94Be24 | B~ 2B n?
OBr  —64620 80 1910 s 0.010 98 93RUOL T B =100; B n=2529  *
OKr  —74970 19 3232 s 009 ot 98 B~=100
ORb 79362 7 158 s 5 0 98 B~=100
ORLM 79255 7 106.90  0.03 258 s 4 3 98 B~=97.44;1T=2.6 4
VR —79291 14 71 12 R=21 fsmix
Vg 859416 2.9 2879 y 006 ot 98 B~=100
Oy 864875 26 6400 h 021 2= 98 B~=100
Qym 858058 2.6 68167 0.10 319 h 006 7t 98 IT~100; B~=0.0018 2
0zr  -88767.3 24 STABLE 0ot 98 1S=51.45 40
0zrm  _86448.3 2.4 2319.000 0.010 809.2 ms 20 5 08 IT=100
Dz _85177.9 2.4 3589.419 0.016 131 ns 4 8t 98 1T=100
ONb 82656 5 1460 h 005 8" 08 B+=100
ONb™ -82534 5 122370 0.022 63 pus 2 6" 98 1T=100
ONb” 82531 5 12467 025 1881 s 0.06 4 98 1T=100
ONbP —-82485 5 17110  0.10 <1 upus 7t 98 1T=100
ONbY 82274 5 38201 025 619 ms 0.08 1t 98 1T=100
ONb" 80776 5 1880.21  0.20 472 ns 13 (11) 98 IT=100
OMo 80167 6 556 h 009 ot 98 B*+=100
OMo™ —77292 6 287473  0.15 112 us 005 8t# 98 1T=100
OTc  —71210 240 *x& 87 s 02 1+ 98 B+=100
OT¢™ 70900 300 310 390 BD+& 492 s 04 (8%) 98 93Ru03 J =100 *
ORu  —65310# 300# 1 s 3 ot 98 B+=100
ORh  —53220# 500# * 15 ms 7 0"# 98 01Ki13 TD B+=100; B*p?
ORhM  —53220# 710# 0#  500# * 11 s 03 9t# 01Ki13 TD B+=100; B*p?
«%0Br T : supersedes 80A115=1.92(0.02) from same group *ok
+*0Tc™  E: arguments are given in 93Ru03 for the (8") level to be the ground-state Hok
9IAs  —36860# 900# 50# ms(>300ns) 3/2°# 99 97Be70 | B ?
Se  —50340# 5004 270 ms 50 1/2"# 99 B~=100; B~ n=2110
%Br 61510 70 541 ms 5 3/2°# 99 B~=100; B n=203
9Kr  —71310 60 857 s 004 5/2) 01 B~=100
9Rb 77745 8 584 s 04 3/20) 99 B~=100
s 8345 5 963 h 005 5/2t 01 B~=100
9lgx 83599 11 47 11 R=6 mix
9y 863450 29 5851 d 006 1/20 99 B~=100
9lym 857894 29 55558  0.05 4971 m 004 9/2" 99 IT>985; B~ <15
9zr  —87890.4 2.3 STABLE 5/2+ 01 1S=11.225
9lzrm 847231 2.3 3167.3 0.4 435 pus 014 (21/2%) 01 IT=100
“INb 86632 4 680 y 130  9/2 99 91HI.A D &~100; €"=0.0138 25
9INb™ 86527 4 10460  0.05 6086 d 022 1/20 99 9IHIiA D |IT=96.65;£=345;... =
9INb" 84598 4 203435 0.19 376 ups 012 (17/27) 99 1T=100
Mo 82204 11 1549 m 001  9/2 99 B+=100
%IMo™ -81551 11  653.01  0.09 646 s 06 1/2= 99 IT=50.0 16; 3+=50.0 16
ATc  —75980 200 314 m 002 (9/2F 9 B*+=100
9lTcm 75840 200  139.3 0.3 33 m 01 (1/2 9 B>99; IT<1
Ru  —68660# 580# * 9 s 1 (9/2%) 99 B*+=100
9Ru™ —68580 500 80#  300# * 76 s 08 (1/27) 9 +2100; BHp=2 1T ?
9Rh  —59100# 400# 174 s 014 7/2t# 99 00WeA TD B+=100; B*p?
9pd 474004 570# 10# ms(>15us) 7/2"# 99 95Ry03 | BF?
+*INb™ D:...;e"=0.0028 2 Kok
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Nuclide Mass excess Excitation Half-life Jr Ens Reference Decay modes and

(keV) energy(keV) intensities (%)

2As  —30930# 900# 30# ms (>300ns) 01 97Be70 | B~ ?

92g%e 466504 600# 100# ms (>300ns) o* 01 97Be70 | B~ ?

2Bgr 56580 50 343 ms 15 2) 01 B~=100; B~ n=33.125

92Kr  —68785 12 1840 s  0.008 o* 01 B~=100; B~ n=0.0332 25

2Rb 74772 6 4492 s 0.020 0" 01 B~=100; B~ n=0.0107 5

2g 82868 3 266 h 004 ot 03 B~=100

2y 84813 9 354 h 001 2" 01 B~=100

27r 884539 23 STABLE o+ 01 1S=17.158

2Nb  —86448.3 2.8 347 My 24 7+ 01 B+~100; B~ <0.05

2Nb™ -86312.8 2.8 1355 0.4 1015 d 002 2)* 01 B+=100

92Nb" 862226 2.8 2257 0.4 59 pus 02 (2~ 01 IT=100

92NpP 842450 2.8 22033 0.4 167 ns 4 (11-) o1 IT=100

“2Mo —86805 4 STABLE  (>190Ey) ot 01 97Ba35 T 1S=14.8435; 23" ? *

2MoM 84045 4 276046 0.16 190 ns 3 8" 01 IT=100

2Tc  —78935 26 425 m 015 (8)* 01 B+=100

92Tcm 78665 26 27015 0.11 103 pus 007 (4%) 01 IT=100

2Ru  —74410# 300# 365 m 005 o* 01 B+=100

92Rh  —63360# 400# 43 s 13 (6%) 01 01Xu05 TJD B*=100; B*p=" *

2pd  —55500# 500# 11 s 0.3 ot 01 01Ki13 TD B*+=100;Bp?
%Mo T:T>190Ey (20) ok
«%2Rh T :unweighed average 01Xu05=3.0(0.8) 01Ki13=5.6(0.5) (Birge ratio B=2.76) ok
«%2Rh  J: from 97Ka07; 01Xu05>4 ok

Bge 407204 800# 50# ms (>300ns) 1/2'# 97 97Be70 | B ?

%BBr 530504 300# 102 ms 10 3/2°# 01 B~=100; B~ n=687

BKr  —64020 100 1286 s 0.010 1/2+ 01 B~=100; B~ n=1.95 11

BRb 72618 8 584 s 002 5/2- 97 B~=100; B~ n=1.397

BRLM 72365 8 25338 0.03 57 us 15  (3/27,5/27) 97 IT=100

%8s 80085 8 7423 m 0024 5/2 97 B~=100

By 84223 11 1018 h 008 1/2- 97 B~=100

Bym  _83464 11  758.719 0.021 820 ms 40 7/2t 97 IT=100

Bzr 871170 23 153 My 0.10 5/2+ 97 B~=100

BNb 872083 24 STABLE 9/2t 97 1S=100.

BNp™ 871775 24 3077 0.02 1613 y 014 1/2= o7 IT=100

SBMo —86803 4 40 ky 08 5/2+ 97 £=100

BMo™ —84378 4 2424.89 0.03 685 h 007 212+ 97 IT~100; Bt=0.12 1

BTc 83603 4 275 h 005 9/2t 01 B+=100

BTcM 83211 4 391.84 0.08 435 m 10 1/2= o1 IT=76.6 11; B+=23.411

BT 81418 4 218516 0.15 102 us 03 (17/2)- o1

BRU  —77270 90 50.7 s 0.6 (9/2+ 97 B+=100

BRU™ 76540 90 73440 0.10 108 s 0.3 (1/2)- 97 83Ay0l1 D B+=78.023;... *

BRU" —75190 90 20826 0.9 220 ps 017 (21/2)t 97 IT=100

BRh  —69170# 400 139 s 16 9/2*# 01 01Ki13 TD B+=100; B*p?

Bpd 597004 400# 107 s 012 (9/2%) 01 01Ki13 TID B*=100; B+p=" *

BAg  —46780# 600 5%# ms (>15us) 9/2"# 97 95Ry03 | p?ZBT? *
#*BRU™ D:...;1T=22.023; B7p=0.0275 Kok
«BPd T :average 01Ki13=1000(200) 01X u05=1300(200) 00Sc31=900(200) D: B p=17# Ko
«%BAg | :thefew events reported in 94He28 are not trusted by NUBASE Kok

*BAg

T : estimated half-lifeisfor B decay; p-decay would be much shorter

Kk
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Nuclide Mass excess Excitation Half-life JT  Ens Reference Decay modes and
(keV) energy(keV) intensities (%)
%ge  —36800# 800# 20# ms (>300ns) OF 97 97Be70 | B~ ?
%pr —47800# 400# 70 ms 20 92 B~=100; B~ n=7015
MKr —61140# 300# 210 ms 4 0" 01 03Be05 TD B =100; 3 n=1117 *
%“Rb  —68553 8 2702 s 0.005 3-) 92 93RuW01 D B~=100; 3~ n=10.0123
gy —78840 7 753 s 0.2 ot 92 B~=100
%y —82348 7 187 m 0.1 2 92 B-=100
%4zr —87266.8 2.4 STABLE (>110Py) 0" 92 99Ar25 T 1S=17.3828; 23~ ?
“Nb  —86364.5 2.4 20.3 ky 1.6 (6)" 92 B~=100
%“Nb™ 863236 24  40.902 0.012 6.263 m 0.004 3t 92 1T=99.50 6; 3~=0.50 6
%Mo —88409.7 1.9 STABLE o~ 97 1S=9.25 12
“Tc —84154 4 293 m 1 7t 92 B*+=100
%Tc™  —84079 4 75.5 19 520 m 1.0 2t 92 B+~100; 1T<0.1
“Ru  —82568 13 518 m 0.6 ot 92 B+=100
%“RU™ 79923 13  2644.55 0.25 71 us 4 8t) 92 1T=100
%Rh  —72040# 450# 706 s 06 (25,47)92 96J006 J B=100; B*p=185
%RhM 72640 400 300# 200# 258 s 0.2 (8%) 92 B*+=100
%“pd —66350# 400# 90 s 0.5 0" 2 B+=100
“pdm 614704 400# 4884.4 0.5 530 ns 10 (147) 02 1T=100
%Ag  —53300# 500# 37 ms 18 ot# 02 B+=100; B*p?
%Ag™  —51950# 640# 1350# 400# 422 ms 16 (7t) 02 02Lal8 TJ B+=100; B+p=? %
%Ag"  —46800# 500# 65004  2000# 300 ms 200 (21f) 02 02Lal8 TJ B*=100; B+p=?
«MKr T :average 03Be05=212(5) 72Am01=200(10); others outweighed not used: ok
«9Kr  T:  03Be05=210(20) 75As04=220(20) and 96Me09=330(100) Kok
+#Ag" T : average 02Lal8=360(30) 01Ki13=450(20) 94Sc35=420(50) ok
%Br  —43900# 500# 504 ms (>300ns) 3/2°# 97 97Be70 | B~ ?
BKr  —56040# 400# 114 ms 3 1/2+) 95 03Be05 TD B~=100; B n=2.87 18 *
®Rb 65854 21 3775 ms 08 5/2- 95 B~=100; B~ n=8.73 20
®g 75117 7 2390 s 014  1/2" 94 B-=100
By —81207 7 103 m 0.1 1/2= 94 B~=100
9%zr —85657.8 24 64.032 d 0.006 5/2 00 B~=100
SNb  —86781.9 2.0 34991 d 0.006 9/2+ 00 B~=100
BNb™ —-86546.2 2.0 235690 0.020 361 d 0.03 1/2= 00 1T=94.46; B~ =5.6 6
SMo —877075 1.9 STABLE 5/2 00 1S=15.92 13
STe —86017 5 200 h 0.1 9/2t 9% B+=100
%Tecm 85978 5 38.89 0.05 61 d 2 1/2= 95 B=96.12 32; 1T=3.88 32
BRu  —-83450 12 1643 h 0.014 5/2F 94 B+=100
®Rh —78340 150 502 m 010 (9/2)" 94 B=100
SR 77800 150 543.3 0.3 19 m 004 (1/2)~ 94 IT=885; B*=125
%Spd 701504 400# 10# s 9/2t# 95 975c30 TD P*+=100 *
%pdn 68290 300 1860#  500# 133 s 03 (21/27) 95 Br=21T=5#; ... *
%Ag  —60100# 400# 174 s 013 (9/27) 95 94535 TJD B+=100; B+p=? *
BAQN  _59760# 400# 344.2 0.3 <05 s (1/27) 03Do.1 ETJ IT=100
%BAQ"  —57570# 400# 2531 1 <16 ms (23/2") 03Do.1 ETJ IT=100
SBAQP 552404 400# 4859 1 <40 ms (37/2*)  03Do.l ETJ IT=100
%Cd  —46700# 600# 5% ms 9/2t# Bt 2B p?
«*®Kr  J: from 95Ke04 Kok
«®Pd  T:1.35(0.26) sin 97Sc30, if the 1219.3keV y originates from ground-state; ok
«BPd T 1.7s< T < 7.5sin Schmidt's thesis 1995 cited in 97Sc30t *k
«*®Pd™ D:...;B*p=0.9016 Kok
«®Ag  T:from97Sc30 for By activity; supersedes 94S¢35=2.0(0.1) by same authors Kok

T: also 03D0.1=1.85(0.34), same group

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

(keV) energy(keV) intensities (%)

%Br  _38630# 700# 20# ms (>300ns) 97 97Be0 | B2

BKr —53030# 500# 80 ms 7 o 97 03Be05 TD P =100; 3 n=3.74

%BRb  —61225 29 203 ms 3 21 95 93Ru0l D P =100; 3 n=1344 =«

SRp™  61230# 200#  O#  200# 2004 ms (>1ms) 1 81B030 J B~ 2IT2 B n? *

9%6gr —72939 27 107 s 0.01 0" 93 B~=100

%y —78347 23 534 s 0.05 0~ 93 B~=100

%ym  _77206 21 1140 30 BD 96 s 02 (8)* 93 B~=100

%Zr —85442.8 2.8 24 Ey 6 0f 98 99Ar25 T 1S=2.8009; 23~ =100 *

%BNb  —85604 4 2335 h 0.05 67 93 B~=100

%Mo —88790.5 1.9 STABLE ot 93 1S=16.68 2

%Tc —85817 5 428 d 0.07 7t 93 B+=100

%Tcm 85783 5 3428 0.07 515 m 1.0 4t 93 1T=98.05; B7=2.05

%Ru -86072 8 STABLE  (>67Py) 0 01 85N003 T IS=55414; 2B+ ?

%Rh  —79679 13 990 m 0.10 (6%) 93 B*+=100

RN _79627 13 520 0.1 151 m 002 (37) 93 IT=605; B*=405

%pd 76230 150 122 s 2 ot 93 B+=100

%pgm 73700 150 2530.8 0.1 181 pus 001 8! 93 98Gr.B TD IT=100 *

%BAg  —BASTO# 400# 445 s 004  (87) 93 03Ba39 TJ Br=100; Bp=9.717 =«

BAGM  _BA5TO# 400# ~ O#  SO# 69 s 06 (2+) 03Ba39 TJD B+=100; B+p=185

BAQ"  —64570# 400# 700 ns 200 97Gro2 T IT?

%Cd  —56100# 500# W s o+ B2
*®Rb T :ENsDF average of 8 values. Thereis aso 93Ru01=201(1) *k
*%Rb™ | : non-observation by 81Th04 is not in contradiction with 81B030 experiment ok
«®Rb™ |:  existence of thisisomer is discussed in ENSDF ok
«%7r T :from 21(+8-4 statistics + 2 systematics); other 93Ka12=39(9) in geochemical ok
«%7Zr  T:  experiment, not used: observation of 28~ decay questionned by 96Ba37 ok
«*®Pd™ T : supersedes 97Gr02=1.7(0.1); other 83Gr01=2.2(0.3) outweighed sk
«%Ag T :average 03Ba39=4.40(0.06) 97Sc30=4.50(0.06) Hok
«%Ag D :average B+ p 975c30=11.9(2.6) 82Ku15=8.0(2.3); 96He25=3.7(0.9) not used sk

9Br 346504 800# 10# ms (>300ns) 3/2# 97 97Be70 | B~ ?

Kr —47920# 500# 63 ms 4 3/2 # 03Be05 TD B~=100; B~ n=6.7 6

%Rb  -58360 30 1699 ms 07  3/2° 93 93Ruw0L D B-=100; B~ n=25.78

75 68788 19 29 ms 5 1/2+ 93 B~=100; B~n<0.05

9gm 68480 19 30813 011 170 ns 10 (7/2)* 93 1T=100

g 67957 19 830.8 0.2 255 ns 10 11/27# 93 1T=100

Ty 76258 12 375 s 003 (1/27) 93 93Ru0L D  B-=100; B n=0.0587

S7ym  _75500 12  667.51 0.23 117 s 003 (9/2)" 93 B~>99.3IT<07;... =+

oyn  _72735 12 35233 04 142 ms 8  (27/2) 93 IT>80; B~ <20

977r —82946.6 2.8 1690 h 0.05 1/2t 93 B~=100

9Nb  —85605.6 2.6 721 m 0.7 9/2" 93 B-=100

9Nb™ —84862.3 2.6 743.35 0.03 527 s 1.8 1/2= 93 1T=100

Mo —875404 19 STABLE 5/2 93 1S=9.558

Tc  -87220 5 26 My 04  9/2+ 93 £=100

9Tcm  —87123 5 96.56  0.06 9.1 d 1.0 1/2- 93 1T~100; £<0.34

YRu  —86112 8 29 d 0.1 5/2% 93 B*+=100

9Rh —82590 40 307 m 0.6 9/2% 93 B+=100

9Rh™ 82330 40 258.85 0.17 462 m 1.6 1/2= 93 BT=94.46;1T=5.66

97pd —77800 300 310 m 0.09 5/2*# 01 B*+=100

YAg 70820 320 253 s 03 (9/2%) 93 97530 T B+=100

YAGN 68480 320 2343 49 5 s (21/2*)

%cd  —60BO0H 400# 28 s 06  9/2*# 93 97Sc30 T B+=100; Btp=?

%n  —47000# 6OO# 5 ms 9/2+# P2 Bt ? .
7Y™ D:...; B n<0.08 ok
«9In T : estimated half-lifeisfor B decay; p-decay would be much shorter ok
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BKr  —44800# 600# 46 ms 8 ot 03 B~=100; B~ n=7.010
%®Rb 54220 50 114 ms 5 (0,1)(%03 B~=100; B~ n=13.86;... =
BRO™ 53940 120 290 130 BD 9 ms 3 (34)03 B~=100
%Bgr 66646 26 653 ms 2 o 03 B=100; B n=0.255
By  _72467 25 548 ms 2 (0~ 03 B~=100; B~ n=0.331 24
8ym  _72050 30 410 30 BD 20 s 02 (5,4)03 B =2 1T=10#... *
®yn  _71971 25 496.19 0.15 76 us 04 (27) 03 1T=100
Byp  _72206 25 170.74 0.6 620 ns 80 (2~ 03 1T=100
%zr 81287 20 307 s 0.4 o 03 B~=100
%BNb  —83529 6 286 s 0.06 1t 03 B-=100
9%BNb™ 83445 7 84 4 5.3 m 04 (5%) 03 B~ ~100; IT=0.1#
%Mo —88111.7 19 STABLE  (>100Ty) OF 03 52Fr23 T 1S=24.1331;2B~ ? *
®BTc 86428 4 42 My 03 (6)* 03 B~=100; B+=0
%BTcm 86337 4 90.76 0.16 147 us 3 (2~ 03 1T=100
BRuU 88224 6 STABLE 0" 03 1S=1.873
BRh 83175 12 * 872 m 012 (2 03 B+=100
BRhM _83120# 50#  60# 50# x 36 m 0.2 (5%) 03 IT=895; B"=115
%pd 81300 21 177 m 03 o+ 03 B+=100
%Ag  —73060 70 475 s 03 (5*) 03 ABBWO03J B*=100; 3+p=0.00125 x
BAG™ 72800 70 167.83 0.15 220 ns 20 (3*) 03 98GrB ETDIT=100
%cd  —67630 80 92 s 03 ot 03 B=100; B+ p<0.025
%BCd™ 65200 80 24275 0.6 190 ns 20 8f# 098 98Gr.B TD IT=100 *
%|n  —53900# 200# « 45 ms 23 0*# 03 01Kil3 TD B*=100;B*p?
%B|n™  _53900# 540#  O#  500# *x 17 s 08 03 01Ki1l3 TD B*=100;B*p?
«BRb  D:...;B 2n=0.0517 sk
*BYM  D:...; B n=3410 Hk
*BYM 31 94St31=(5") 95Ha.B=(4-) Kok
%Mo T : limit given hereisfor Ov-28~ decay (theoretically faster, see text) ok
«%®Ag  J:(5") with experimental basis preferred to (6*), see discussion in ENSDF ok
+BCd™ T : supersedes 97Gr02=200(+300-170); other 97G018=480(160) outweighed ok
BOKr  —39500# 600# 40 ms 11 3/2"# 97 03Be05 TD [ =100; B3 n=117
®Rph —50880 130 503 ms 07 (5/2%) 98 B~=100; B~ n=15.9 20
®g 62190 80 269 ms 1 3/2+ 95 B~=100; B~ n=0.100 19
9y 70201 24 1470 s 0007 (5/2%) 95 B~=100; B~ n=1.94
9ym  _ggo59 24 214165 0.19 86 us 08 (17/2%)9%5 1T=100
®¥zr 77768 20 21 s 0.1 1/2% 95 02Ca37 J =100
®Nb -82327 13 150 s 0.2 9/2% 95 B~=100
SONb™ —-81962 13  365.29 0.14 26 m 0.2 1/2= 95 B~ =71T<38
®Mo -85965.8 1.9 65.94 h 0.01 1/2t 95 B-=100
®“Mo™ —85868.0 19 97.785 0.003 155 pus 02 5/2 95 1T=100
®Tc -873231 20 2111 ky 12 9/2+ 01 B-=100
9Tc™ —-87180.4 2.0 142.6832 0.0011 6.015 h 0.009 1/2= 01 1T~100; 3~=0.0037 6
®Ru —87617.0 20 STABLE 5/2t 95 1S=12.76 14
®Rh 85574 7 161 d 02 (1/27) 9% B=100
®Rh™ 85510 7 64.3 0.4 47 h 01 9/2t 95 +2100; 1T<0.16
®pd 82188 15 214 m 02 (5/2t %5 B+=100
®Ag —76760 150 124 s 3 (9/2)+ 95 B=100
¥Ag" 76250 150  506.1 0.4 105 s 05 (1/27) 95 IT=100
9Cd  —69850# 210# 6 s 3 (5/2+) 95 B=100; B+p=0.218;... =
Oln  —61270# 400# 31 s 08  9/2*# 97 01Ki13 TD B+=100;B8"p?
BInM  _60870# 430# 400# 150# # s 1/2°# Bt 2%IT?
9gn  —47200# 600# 5% ms 9/2+# Bt 2B p? *
9gnm  —46800# 610# 400#  100# 1/2#

«®Cd D:...;BTa<le4
+¥Sn | : the 3 events reported in 95Ry03 are not trusted by NuBAse

Kk
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100Ky 362004 500# 10# ms (>300ns) OF 97 97Be70 | B~ ?

10Rh  —46700# 300# 51 ms 8 (37) 97 93RUOL D B~=100; 3 n=5.612;.. =

05 60220 130 202 ms 3 ot 97 B~=100; B n=0.78 13

00y 672900 80 735 ms 7 1,20 97 B~=100; B~ n=0.92 8

00ym  _G7090# 220# 200#  200# 940 ms 30 (3,4,5)% 97 B~=100

007y 76600 40 71 s 04 ot 97 B~=100

10Np  —79939 26 15 s 0.2 1+ 97 B~=100

10Nb™ —79471 28 470 40 BD 299 s 011  (4%,5%) 97 B~=100

0Mo 86184 6 85 Ey 0.5 0" 97 97Al02 T 1S=9.6323; 28 =100 *

100Tc 860162 22 158 s 0.1 1+ 97 B~~100; €=0.0018 9

loTem  _g58155 22 20067 0.04 832 us 014 4+ 97

007N _g57722 2.2 24396 0.04 32 pus 02 6"+ 97

10Ry  —89219.0 20 STABLE of 97 1S=12.60 7

10Rh 85584 18 208 h 01 1~ 97 B+=100

10RK™ 85476 18 107.6 0.2 46 m 0.2 (5%) 97 IT~98.3; BH~1.7

10pg 85226 11 363 d 0.09 0" 97 £=100

10Ag  —78150 80 200 m 009 (5 97 B+=100

10Ag™ 78130 80 1552 0.16 224 m 013 2+ 97 Br=21T7?

100cqd  —74250 100 491 s 05 ot o7 B+=100

100cgm 71700 100 2548.6 0.5 60 ns 3 8"+ 97 1T=100

0| —64170 250 59 s 02 (6,7)F 97 02PI03 TJ B+=100; B*p>3.9 *

10gn 56780 710 11 s 04 ot 97 BT=100; Btp<17 *
«®Rb D:...; 3 2n=0.155 ok
«10Rb T : ENsDF average of 3 values. See also 53(2) of 85Pf.A J: from 95Pf04 ok
#*1ORb D : B~ 2nintensity isderived from B8~ 2n/3~n=0.027(7), in 81Jo.A sk
+10Mo T : average 97A102=7.6(+2.2-1.4) 97De40=6.82(+0.38-0.53 statistics + 0.68 systematics) ok
#10Mo T 95Da37=9.5(0.9) 91Ej02=11.5(+3-2) and 91E104=11.6(+3.4-0.8) -
«1%0In T : others: 955201=6.1(0.9) 95Fa.A=6.3(+1.0-.9); 95Fa.A supersedes 955c33=7.8(.8) ok
#1080 D : from 97SU06 BT p/BT<20% ok

101Ry  —43600 170 2 ms 4 3/2t# 98 B~=100; B—n=28 4

Olg 55410 120 118 ms 3 (5/27) 98 B~=100; B~n=2.37 14

o1y —64910 100 426 ms 20 (5/27) 98 96Me09 T B~=100; 3 n=19418 =«

017y 73460 30 23 s 0.1 3/2t 98 02Ca37 J B =100

INh  —78942 19 71 s 03 (5/2#)* 98 B~=100

Mo  —83511 6 1461 m 003 1/2+ 98 B~=100

0iTc 86336 24 1422 m 0.01 9/2% 98 B~=100

01Tem 86128 24 20753 0.04 636 us 8 1/2= 98 1T=100

VIR —87949.7 20 STABLE 5/2+ 98 1S=17.06 2

0lRy™ 874222 20 5275 0.4 175 ps 04 11/2- 98 1T=100

101Rh 87408 17 33 vy 0.3 1/2= 98 £=100

10lgym 87251 17 157.32 0.04 434 d 0.01 9/2% 98 £=93.62;1T=6.42

olpg 85428 18 847 h 006 5/2¢ 98 B+=100

01 —81220 100 111 m 0.3 9/2+ 98 B*+=100

101Ag™ —80950 100 274.1 0.3 310 s 0.10 1/2= 98 1T=100

oicd  —75750 150 13 m 005 (5/2Y) 98 BT=100

0y _68610# 300# 151 s 11 9/2"# 98 B=100; B+p=?

olpm  _e8060# 320# 550#  100# 0% s 1/2# BT=95#, I T=5#

lgy 595604 300# 3 s 1 5/2t# 98 B=100; B+p=?
#101y T : average 96Me09=400(20) 86Wal7=440(20) and 83Wo10=500(50) ok
10y T:  93Ru01=279(9) at variance, not used ok
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102Rh  —38310# 500# 37 ms 5 93 B~=100; B~ n=188

102gr 53080 110 69 ms 6 0 98 93Ru01 D B =100; B n=5.515

02y _61890 90 «& 300 ms 10 low 98 B~=100; B~ n=4.9 12

102ym  _G1690# 220# 200# 200# «*& 360 ms 40 high 98 B~=100; B~ n=4.912

027y 71740 50 29 s 0.2 ot 98 B~=100

102Nbh 76350 40 13 s 02 1+ 98 B~=100

102Np™ _76220 50 130 50 BD 43 s 04 high 98 B~=100

02Mp 83557 21 113 m 02 ot o1 B~=100

102Tc 84566 9 « 528 s 015 1+ 08 B~=100

102Tcm 84546 13 20 10 * 435 m 007 (4,5 98 B=982;1T=22

102py  —89098.0 2.0 STABLE ot 98 1S=31.55 14

2Ry 86775 5 2070 d 15 (17,27)98 98sh2l T pB+=785 3 =225 *

102ppM 86634 5 140.75 0.08 3742 y 0.010 6t 98 98Sh21 T T~100; IT=0.233 24 *

2pd 879251 3.0 STABLE ot 98 1S=1.02 1; 28+ ?

02pg 82265 28 129 m 0.3 5t 98 B*+=100

102pgM 82256 28 9.3 0.4 77 m 05 2+ 98 B*+=515; IT=495

102cqd  -79678 29 55 m 05 ot 98 B+=100

02|n 70710 110 233 s 0.1 (6) 98 03Gi0O6 T  pB=100; B*p=0.0093 13 =

10257 —64930 130 46 s 14 ot 98 95FaA T BT=100;B+p? %

102gym 62910 130 2017 2 720 ns 220 (6%) 98 98LI50 EJT IT=100 *
#12Rh T : average 98Sh21=207.3(1.7) 61Hi06=206(3) Kok
«102Rh™ J: from 99Gi14 sk
«1%2In J: from 955201 s
«102Gn T : 95Fa.A, supersedes 955c28=4.5(0.7), preliminary from same group sk
«102gnM T : average 98Li50=620(+430-190) 97Gr02=300(+500-200) 96L i50=1000(500) ok

1085y _47550# 500# 50# ms (>300ns) 01 97Be70 | B~ ?

103y _58940# 300# 224 ms 19  5/2%# 01 96Me09 T  B~=100; Bn=83 *

037r  _68370 110 13 s 01 (5/27) 01 B~=100

13Np  —75320 70 15 s 02 (5/2%) 01 B-=100

03\o 80850 60 675 s 15 (3/2%) 01 B~=100

103Tc 84597 10 542 s 0.8 5/2+ 01 B~=100

103Ry 872588 2.0 3926 d 002 3/2% 01 B~=100

18Ry™ —87020.6 2.1 238.2 0.7 169 ms 0.07 11/2- 01 IT=100

13Rh 880222 2.8 STABLE 1/2- o1 1S=100.

103RKm 879824 2.8 39.756 0.006 56.114 m 0.009 7/2t 01 1T=100

103pg  _87479.1 29 16.991 d 0.019 5/2+ 01 £=100

103pgm  _86694.3 2.9 784.79 0.10 25 ns 2 11/2- 01 1T=100

18pg  —84791 17 657 m 0.7 7/2t 01 B*+=100

108Ag™ 84657 17 134.45 0.04 57 s 0.3 1/2= 01 1T=100

03cd 80649 15 73 m 01 5/2+ 01 BT=100

03In 74509 25 60 s 1 9/2*# 01 97Sz04 T =100

103)ym 73967 25 631.7 0.1 34 S 2 1/2# 01 97Sz04 ETD B*+=67;1T=33

1035y _66970# 300# 7 s 3 5/2"# 01 B=100; B+p=?

103gh  _56180# 300# 100# ms(>15us) 5/2°# 01 95Ry03 | B+ 2
#1038y T : average 96Me09=230(20) 96 h04=190(50) *k
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104G _44400# 7004 30# ms (>300ns) Ot 00 97Be70 | B~ ?

104y —54910# 400# 180 ms 60 00 99Wad9 D B~ =100; B n=?

1047r 663404 400# 12 s 03 ot 00 B~=100

14Np  —72220 100 * 49 s 0.3 (1) 00 B~=100; B n=0.06 3 *

104Np™ —72010 100 220 120 BD x 940 ms 40 high 00 B~=100; B n=0.053

1%4Mo  —80330 50 60 s 2 ot 00 B~=100

104Tc 82490 50 183 m 0.3 3T# 00 B~=100

14TcM 82420 50 69.7 0.2 35 pus 03 240 00 1T=100

104Ru  —88089 3 STABLE 0t 00 1S=18.62 27; 23~ ?

14Rh  —-86949.8 2.8 23 s 0.4 1t 00 B~~100; B+=0.45 10

104Rh™ —86820.8 2.8 128967  0.004 434 m 0.03 5t 00 1T~100; 3~ =0.13 1

104pg 89390 4 STABLE ot 00 1S=11.14 8

Mpg  —85111 6 692 m 10 5¢ 00 B+=100

1Ag™ 85104 6 6.9 0.4 335 m 20 2+ 00 B+~100; IT<0.07

cqd 83975 9 577 m 10 0t 00 B+=100

4n 76110 80 180 m 003 56 00 B=100

04pm 76020 80 93.48 0.10 157 s 05 (3*) 00 1T=80; B+=20

104gn 71500 100 208 s 0.5 ot 00 B+=100

4gy  _50180# 360# 470 ms 130 00 95FaA D BF=? B p<7;p<7,a? x
«1%Nb D : B~n=0.71% of 83En03, at variance, not used Kok
«104Sh D : 95FaA supersedes 95528 p<1 sk

055 _38580# 700# 20# ms (>300ns) 97 97Be70 | B2

05y _51350# 5004 60# ms (>300ns) 5/2# 97 94Be24 | B~ ?

1057y _62360# 400# 600 ms 100 97 B~=100; B n?

105Np  —70850 100 295 s 0.06 5/2# 94 96Me09 D pB~=100; 3 n=1.79

05\ 77340 70 B6 s 16 (527)93 B~=100

05Tc  —82290 60 76 m 01 (3/27)93 B~=100

105Ry 85928 3 444 h 0.02 3/2% 93 B~=100

105Rh 87846 4 3536 h 0.06 7/2% 93 B~=100

105RhM 87716 4 129781  0.004 45 S 1/2= 93 1T=100 *

105pg 88413 4 STABLE 5/2% 93 1S=22.338

057g 87068 11 4129 d 007 1/2° 93 B+=100

10"'—’Ag"” —87043 11 25.465 0.012 723 m 0.16 7/2 93 1T~100; 3+=0.347

05cd 84330 12 555 m 04 5/2% 93 B*+=100

051h 79481 17 507 m 007 9/2t 93 87EB02 J [T=100

W5ym  _78807 17 6741 03 8 s 6 (1/2) 93 1T=2, B+=25#

05gn 73260 80 34 S 1 (5/2%) 93 95Pf01 T B=100; Btp=? *

05sh  -63820 100 112 s 016 (5/2) 02 Bt 2 pxl; Btp?

05Te  _52500# 5004 W ps 5/2+# azpt? *
«10Rh™ T : no error given; other value: 30s (see ENSDF: remeasurement recommended) -
«1958n  J: from 85De08 ok
«10Te | : the 3 events reported in 95Ry03 are not trusted by NUBASE sk

106y _4G770# TOO# 504 ms (>300ns) 97 97Be70 | B~ ?

067r  _59700# 5004 200# ms (>300ns) OF 97 94Be2d | B2 %

106Np  —67100# 200# 920 ms 40 2t# 94 96Me09 TD B~=100; B n=4.53 *

06Mo 76255 18 873 s 0.12 0" 94 95J002 T [ =100

06Tc  _79775 13 356 s 06 (1,2) %4 B~=100

106Ry 86322 8 37359 d 0.15 ot 94 B-=100

106Rh 86361 8 29.80 s 0.08 1" 94 B~=100

06RNM _g6225 11 136 12 BD 131 m 2 (6" 9% B~=100

106pg 89902 4 STABLE ot 94 1S=27.333

06Ag 86937 5 239 m 004 1t 94 B+=7 B~~05

106At‘:]m —86847 5 89.66 0.07 828 d 0.02 6T 94 B1=100; IT<4.2e-6

... A-group is continued on next page.. . .
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... A-group continued . . .
6cd 87132 6 STABLE (>410Ey) 0" 94 02Tr04 T 1S=1.256;2B3" ?
1%6|n 80606 12 62 m 01 7 % B+=100
6pm  _g80577 12 286 0.3 52 m 01 (3Y) 9% B+=100
06gn 77430 50 192 m 0.08 ot 94 B*+=100
1065y 663304 310# 600 ms 200 (47) 97 94Se01 J =100 *
106gy™  _65330# 590# 1000# 500# 220 ns 20 98Li50 T 1T=100
106Te 58210 130 70 pus 20 0f 94 94Pall T a=100 *
¥106Zr | :and T>240nsin 97S007 sk
#1%Nb T : average 96Me09=900(20) 83Sh06=1020(50) Kok
«10Sh T :from 95Le.C, Fig. 4, preliminary ok
«1%Te T : average 94Pal1=60(+40-20) 81Sc17=60(+30-10) sk
W07y _42720# 500# 30# ms (>300ns) 5/2t# 00 97Be70 | B~ ?
077y _55190# 300# 150# ms (>300ns) 00 94Be24 | B2 %
107Nb  —64920# 400# 300 ms 9 5/2t# 00 96Me09 TD B~=100; B n=6.015 *
107Mo  —72940 160 35 s 05 (7/27)00 B~=100
107Mo™ —72870 160  66.3 0.2 470 ns 30 (5/27) 00 IT=100
1077c  —79100 150 212 s 02 (3/27)00 B-=100
07Tgn 79030 150 657 1.0 18 ns 3 (5/27)00 IT=100
7Ry —83920 120 375 m 005 (5/2)* 00 B~=100
107Rh 86863 12 217 m 04  7/2" 00 B~=100
W/Rh™ 86595 12 268.36 0.04 >10 pus 1/2= 00 1T=100
17pg 88368 4 65 My 03 5/2t 00 B~=100
107pgm 88153 4 2146 0.3 213 s 05 11/2- 00 1T=100
07Ag 88402 4 STABLE 1/2= 00 1S=51.839 8
107Ag™ —88309 4 93.125 0.019 43 s 0.2 7/2% 00 1T=100
07cd 86985 6 650 h 0.02 5/2* 00 B*+=100
07]n 83560 11 24 m 03 9/2" 00 B=100
07Inm 82882 11 6785 0.3 504 s 0.6 1/2= 00 1T=100
7gn 78580 80 290 m 005 (5/2%) 00 B+=100
107gn 706504 300# 46 s 08 5/27#00 B+=100
W07Te  —60540# 300# 31 ms 0.1 5/2+# 00 a=7030; =30 30
«107Zr 1 :and T>240nsin 97S007 s
«197Npb T : average 96Me09=300(30) 91Hi02=300(10) o
108y _37740# 800# 20# ms (>300ns) 00 95CzA | B~ 2B n?
1087y 522004 600# 80# ms (>300ns) Of 00 97Be70 | B~ 2B n?
108N —60700# 300# 193 ms 17 (2*) 00 B~=100; B~ n=6.25
108Mo  —71300# 200# 109 s 002 0t 00 B~=100
18Tc 75950 130 517 s 007 (2" 00 B~=100
18Ry —83670 120 455 m 0.05 ot 00 B~=100
108Rh 85020 110 * 168 s 05 1t 00 B~=100
108RH™ 85080 40 —60 110 BD+ 60 m 03 (5 00 B~=100
8pg 89524 3 STABLE 0t 00 1S=26.46 9
108pg 87602 4 237 m 001 1 00 B=97.15 20; B+=2.85 20
18AgM 87493 4 109.440  0.007 418y 21 6t 00 B+=91.39; IT=8.79 *
108cd 89252 6 STABLE (>410Py) 0" 02 95Geld T 1S=0.893;2B8"?
108|n 84116 10 580 m 12 7t 00 B*+=100
108|pm 84086 10 29.75 0.05 396 m 0.7 2t 00 B+=100
108gn 82041 20 1030 m 0.08 ot 00 B*+=100
108gh 725104 210# 74 s 03 (4*) 00 B+=100; B+ p?
108Te 65720 100 21 s 0.1 0" 00 85Ti02 D pB*=514;,a=494;... *
108 —52650# 360# 36 ms 6 1t# 00 94Pal2 D a=? B+=9# p<l *

«108Ag™ T : discrepant results: 418(7) 310(130) 127(21), see ENSDF

#108Te
108

D : BT=9%# estimated by 94Pa12 using theoretical 3+ half-life ~400 ms

Kk
ok
sk
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1097y _47280# 500# 60# ms (>300ns) 99 97Be70 | B~ ?
19Np 581004 500# 190 ms 30 5/2# 99 B~=100; B n=315
19Mo —67250# 300# 530 ms 60 7/2°# 99 B-=100
109Tc  —74540 100 860 ms 40 3/2°# 99 B~=100; B~ n=0.08 2
19Ry 80850 70 345 s 1.0 5/2t# 99 B~=100
19Rh  —85011 12 80 s 2 7/2¢ 99 B~=100
19pg 87607 3 13.7012 h  0.0024 5/2+ 99 B~=100
109pgm 87418 3 188.990 0.010 4.696 m 0.003 11/2 99 1T=100
1097g —887227 2.9 STABLE /2= 99 15=48.161 8
109Ag™ —88634.7 29 88.0341 0.0011 396 s 0.2 7/2% 99 1T=100
109cd 88508 4 4614 d 12 5/2% 99 £=100
109cgm 88448 4 59.6 0.4 12 pus 2 1/2% 99 1T=100
109cgn 88045 4 463.0 0.5 109 pus 0.5 11/2- 99 1T=100
19 86489 6 42 h 01 9/2t 99 B+=100
1091 ym 85839 6 650.1 0.3 134 m 007 1/2= 99 1T=100
09" 84387 6 2101.8 0.2 209 ms 6 (19/2%) 99 IT=100
10950 82639 10 180 m 02 5/2(+) 99 B+=100
09gy 76259 19 170 s 0.7 5/2"# 99 B+=100
19Te 67610 60 46 s 03  (5/2%) 99 B*=7a=3913,... =«
109 _57610 100 103 pus 5 (5/2%) 02 87Gi02 J p=100

#®Te D:...;B*p=9.43L B*a<0.005 ok
107y _43900# 800# 30# ms(>300ns) OF 00 97Be70 | [ ?
1ONh  —53620# 500# 170 ms 20 2% 00 B~=100; B~ n=408
10Mo 654604 400# 300 ms 40 ot 00 B~=100; B n?
U0Tc 70960 80 920 ms 30 (2¥) 00 96Me09 D [~=100; B~ n=0.042
Ry —79980 50 116 s 0.6 ot 00 B~=100
10Rh  —82780 50 « 285 s 15 (>3)(* 00 B~=100
LUORKh™ —82839 22 —60 50 BDx 32 s 02 1t 00 B~=100
pg 88349 11 STABLE ~ (>600Py) 0" 00 52Wi26 T 1S=11.729;23~ ?
0Ag —87460.6 2.9 246 s 0.2 1t 00 B~ ~100; £=0.30 6
1OAg™ —87343.0 2.9 117.59 0.05 249.950 d  0.024 6" 00 02Un02 T B =98.646;1T=1.366
1ocd  —90353.0 2.7 STABLE ot 00 1S=12.49 18
Uon  —8ea75 12 49 h 01 7t 00 B+=100
uopm 8413 12 62.1 05 691 m 05 2t 00 BT=100
10gn 85844 14 411 h 0.10 (o) 00 £=100
u0gy  _77540# 200# 230 s 04 (4*) 00 97Lal3 J B+=100
UoTe 72280 50 186 s 0.8 ot 00 B+~100; a=0.003#
0| _60320# 310# 650 ms 20 1t# 00 B+t=834;a=174;... =
10xe 51900 130 310 ms 190 0" 00 02Mal9 TD a=6435; 3" ?

#110] D:...;B"p=113;fTa=113 Kok
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UINp  —50630# 500# 80# ms (>300ns) 5/2t# 97 97Be70 | B ?

Mo —61100# 400# 200# ms (>300ns) 97 94Be24 | B ? *

WiTe  —69220 110 290 ms 20 3/2°# 96 96Me09 TD [~ =100; B n=0.8520 *

WRu -76670 70 212 s 0.07 (5/2") 96 98Lh02 J pB~=100

MRh 82357 30 1 s 1 (7/2%) 9% B~=100

Mpd  _ge004 11 234 m 02 5/2¢ 9 B~=100

lpgm 85832 11 172.18  0.08 55 h 0.1 11/2= 96 IT=733; 3 =273

Uipag 88221 3 745 d 001 1/2- 9 B~=100

Wagn 88161 3 50.82 0.04 648 s 08 7/2t 96 1T=99.32; 3-=0.72

cd  —89257.5 2.7 STABLE 1/2* 00 1S=12.80 12

icgm —g8861.3 2.7 396.214 0.021 4850 m 0.09 11/2- 00 1T=100

in 8839 5 2.8047 d 0.0004 9/2F 00 £=100

Wpm 87859 5 536.95 0.06 77 m 0.2 1/2= 00 1T=100

gy 85045 7 353 m 06 7/2¢ 9% B+=100

lgnm 85690 7 25472  0.08 125 us 1.0 1/2"

Ulgh _goss8 28 75 s 1 (5/2%) 96 B=100

UTe 73480 70 193 s 04  5/2t# 97 B*=100; B+p=2

1y —64950# 300# 25 s 0.2 5/2*# 96 B*~100; a=0.088

wym 635504 300# 1398 1 21 ns 2 (11/27)

Hlxe 544004 300# 740 ms 200 5/2'# 96 94Pall D Bt 2 a=107

Uixem nonexisent RN 900 ms 200 9QTuA T *
Mo | :and T>240nsin 97S007 sk
«1Tc T : supersedes 88Pe13=300(30) from same group ok
#11XeM | : from assigning a decay to isomer in older version of ENSDF ok

2Nb  —45800# 700# 60# ms (>300ns) 2°# 97 97Be70 | B~ ?

N2\ —58830# 600# 150# ms (>300ns) Of 97 94Be24 | B~ ?

12Tc —66000 120 2900 ms 20 2t# 97 99Wa09 TD B~=100; B n=152

2Ry —75480 70 175 s 007 ot 97 B~=100

2Rh  —79740 50 34 s 0.4 1t 97 99Lh01 T B =100 *

U2Rh™ —79410 60 330 70 BD 6.73 s 0.15 >3 97 99Lh01 T [ =100 *

2pd 86336 18 21.03 h 0.05 ot 97 B~=100

2pg 86624 17 3130 h 0009 20 97 B~=100

12cd  —90580.5 2.7 STABLE ot o7 1S=24.13 21

2In 87996 5 1497 m 010 1+ 97 Bt=563; 3 =443

2| 87839 5 156.59  0.05 2056 m 0.06 4t 97 1T=100

2Inn 87645 5 350.76  0.09 690 ns 50 ™97 1T=100

2|pp 87382 5 613.69 0.14 281 us 0.03 8 97 87EbO2 J 1T=100

125y 88661 4 STABLE ot 97 1S=0.97 1; 2B+ ?

2gy 81601 18 514 s 1.0 3t 97 B*+=100

12T _77300 170 20 m 02 ot 97 B+=100

12y —67100# 210# 342 s 0.11 1*# 97 78Ro19 D pB*=~100; =0.0012;... =

2xe —59970 100 27 s 0.8 0t 97 94Pall D B*~100;a=098 *

12Cs  —46290# 300# 500 ps 100 1% 02 p=100
#12Rh T : supersedes 91J011=2.1(0.3) and 88Ay02=3.8(0.6) of same group ok
+12RhM T : supersedes 88Ay02=6.8(0.2) Kok
#12| D:...; B"p=0.8810; B*a=0.104 12 *k
#112| D:B*pand B*a arederived from B+ p/a=735(80) B+ p/B* a=8.5(2), in 85Ti02 ok
«?Xe D: a intensity is estimated from 94Pa11=0.8(+1.1-0.5)% and 78R019=0.84% %
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Nuclide Mass excess Excitation Half-life J™  Ens Reference Decay modes and

(keV) energy(keV) intensities (%)

USNp 422004 800# 30# ms(>300ns) 5/2+# 98 97Be70 | B ?

USMo —54140# 600# 100# ms (>300ns) 98 94Be24 | -?

WTc 637204 300# 170 ms 20  3/2°# 98 99Wa09 TD B-=100; B~ n=2.13 %

Ry 72200 70 800 ms 50 (5/2t) 98 98Kul? J B-=100

WRY™ —72070 70 130 18 510 ms 30 (11/2°)  98Kul7 ETJIT=? =2 *

13RK 78680 50 280 s 012 (7/2%) 98 93Pell J B-=100

3pg 83690 40 G s 5 (52%)98 B~=100

3pgm 83610 40 8.1 03 300 ms 100 (9/2°) 98 IT=100

Uspgn nonexistent RN >100 s 98 81Mel7 | *

183Ag -87033 17 537 h 005 1/2= 98 B-=100

U3pAg™ 86990 17 4350  0.10 687 s 16  7/2* 98 IT=647; B~=367

ucd  —g9049.3 2.7 77 Py 03 1/2¢ 98 1S=12.22 12; B~ =100

3cdm —88785.8 2.7 263.54 0.03 141 vy 0.5 11/2- 98 B~~100; 1T=0.14

Wn 89370 3 STABLE 9/2+ 99 1S=4.295

BIpm 88978 3 391.699  0.003 1.6579 h 0.0004 1/2° 99 1T=100

35, 88333 4 11509 d 003  1/2* 00 B+=100

Usgym _ggos6 4 77.386  0.019 2.4 m 04 7/2t 00 IT=91.123; +=8.923

13gy 84420 18 6.67 m 0.07 5/2+ 98 B+=100

3Te 78347 28 17 m 02 (7/2%) 98 B+=100

13y —71130 50 66 s 0.2 5/2# 98 B1=100; a=3.31e-7;...

3%e 62090 80 274 s 0.08 5/2"# 98 85Ti02 D B*t~100;a=0.0115;... =«

13cs 51700 100 167 ps 07  5/2°# 02 p=100; a=0
«18Tc T :98Ku17=110(30) and 92Ay02=130(50) are from same authors ok
*3RUM E : above the 99keV level and below 160 keV s
«3pd" | : existence is not possible since discovery of 1'3Pd™ by 93Pe11 Kok
#113] D:...;B%ta? ok
«3Xe D:...;B*p=74; B*a~0.007 4 ok
+113Xe D : a=0.0024-0.0204% from estimated limit for the reduced width, see 85Ti02 ok
«18Xe D: BTpand BT a derived from B p/a=605(35) and B+ p/B+ a=500-1500 in 85Ti02 ok

WMo —51310# 700# 80# ms(>300ns) O+ 03 97Be70 | B2

14Tc  _59730# 600 150 ms 30 2% 03 B~=100; B~ n=?

4Ru  —70530# 230# 530 ms 60 0" 03 B~=100; 3 n?

WRh 75630 110 x+ 18 s 005 1+ 03 B~=100; Bn?

L4RA™ —75430# 190# 200# 150¢# *+ 185 s 005 (4,5) 03 B~=100

Wpg 83497 24 242 m 006 ot 03 B~=100

WAg —84949 25 46 s 0.1 1 03 B~=100

WiagM _84750 25 199 5 150 ms 005 (<7¢) 03 IT=100

cd  —90020.9 2.7 STABLE  (>92Py) O+ 03 95Geld T 1S=28.7342; 23~ ?

Wn 88572 3 719 s 0.1 1t 03 B~=99.50 15; B+=0.50 15

14nm 88382 3 190.29 0.03 4951 d 0.01 57 03 1T=96.75 24; B+=3.2524

W 88070 3 50194  0.03 431 ms 06 (8) 03 IT=100

W4nP 87930 3 641.72 0.03 43 us 04 (7t) 03 1T=100

145y 90561 3 STABLE 0" 03 1S=0.66 1

4gnm 87474 3 3087.37 0.07 733 ns 14 7 03 1T=100

gy 84515 28 349 m 003 (3*) 03 B+=100

Udgpm 84020 28 4955 0.07 219 ps 12 (87) 03 1T=100

14Te 81889 28 152 m 0.7 0ot 03 B+=100

Wy 728004 300# 21 s 02 1 03 B+=100; B+p ?

n4m - _72530# 3004 265.9 0.5 6.2 s 0.5 (7) 03 ABBW96 D pF=912;1T=92 *

Wxe _67086 11 100 s 04 0* 03 B+=100

14Cs  _54540# 310# 570 ms 20  (1*) 03 B*~100; a=0.0186; ...

4Ba 45950 140 530 ms 230 0" 03 02Mal9 D pB*=100;B+p=2010;... =
«114m D : evaluated for NuBASE by J. Blachot, based on 141 I T decay Kok
#MCs D:...;B"p=8.713;, B a=0.193 ok
«14Ba D:...;a=0.93;2C<0.038 ok
+*“Ba D :?Cintensity is from 95Gul10 sk
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Nuclide Mass excess Excitation Half-life JT  Ens Reference Decay modes and

(keV) energy(keV) intensities (%)
5Mo  —46310# 800# 60# ms (>300ns) 99 B~ 2B n?
UsSTec  —57110# 700# 100# ms (>300ns) 3/2# 99 B~ 2B n?
15Ru  —66430 130 740 ms 80 99 B7=100; B n?
USRh  -74210 80 990 ms 50 7/2t# 99 B~=100
U5pd 80400 60 25 s 2 5/2# 99 B~=100
115pgm 80310 60  89.18 0.25 50 s 3 11/2°# 99 B~=92.020; 1T=8.0 20 *
15Ag —84990 30 200 m 05 1/2= 99 B~=100
1S5Ag™ —84950 30 41.16 0.10 180 s 0.7 7/2 99 B~=79.03;1T=21.03
U5cd  —88090.5 2.7 5346 h 010  1/2* 99 B~=100
1Scgm —87909.5 2.7 181.0 0.5 445 d 024 (11/2) 99 B~ =100; IT<0.003
USn 89537 4 41 Ty 25 9/2% 99 1S=95.715; B~=100
15 pm - 89201 4 336.244 0.017 4486 h 0.004 1/2= 99 1T=95.07, 3-=5.07
115sn  —90036.0 2.9 STABLE 1/2 99 1S=0.341
15y 894232 2.9 61281  0.04 326 ps 008  7/28 99 1T=100
15" 893224 2.9 713.64 0.12 159 pus 1 11/2 99 1T=100
155y 87003 16 321 m 03 5/2+ 99 B*+=100
15Te 82063 28 « 58 m 02 7/2+ 99 B=100
UsTgn 82053 29 10 7 ¥ 67 m 04 (1/2)F 99 ABBW E B*+~100; IT<0.06 *
15Te" 81783 28  280.05 0.20 75 ps 02 11/2- 99 1T=100
1159 —76338 29 13 m 02 5/2"# 99 B+=100
USxe 68657 12 18 s 4 (5/2%) 99 B=100; B+p=0.346;... =
15Cs  —59700# 3004 14 s 0.8 9/2# 99 B*=100; B*p~0.07
115Ba  —49030# 600# 450 ms 50 5/2"# 99 97Jal2 D B=100; Btp>15

«115pdm  J: E3 transition to ground-state
+«15Tgm  E: lessthan 20keV, from ENSDF

UbTe 527504 700# 90# ms(>300ns) 2*# 01 97Be70 | B~ 2

16Ry  _64450# 7004 400# ms(>300ns) Of Ol 94Be2d | p~?

U6Rh 70740 140 %+ 680 ms 60 1 01 B~=100; Bn?
L6Rh™ _70540# 210# 200# 150# % 570 ms 50 (67) 01 B~=100

116p 79960 60 118 s 04 ot o1 B-=100

U6pg 82570 50 268 m 010 (2~ o1 B~=100

U6Ag™ 82490 50 81.90 0.20 86 s 0.3 (5%) o1 B=94.015; 1T=6.0 15
16cd  —88719 3 30 Ey 4 0" 01 03Da09 T 1S=7.4918; 23~ =100
16|n 88250 4 1410 s 0.03 1t 01 98Bh04 D B~ ~100; €=0.236
U6|pm 88123 4 127.267  0.006 5429 m 017 5t 01 B~=100

U 87960 4 289.660 0.006 218 s 0.04 8 01 1T=100

165y —91528.1 2.9 STABLE ot 01 1S=14.54 9

u6gy 86821 6 158 m 08 3+ 01 B+=100

Ubghm 86440 40 380 40 BD 60.3 m 0.6 8 01 B*+=100

116T¢  _g5269 28 249 h 004 ot o1 B+=100

e _77490 100 201 s 015 1 01 B+=100

ueim - _77000# 110# 400# 50# 327 us 016 (77) o1 1T=100

16xe _73047 13 59 s 2 ot o1 B+=100

uscs  _62070# 100# % 700 ms 40 (1+) o1 B+=100; B+p=0.287;...
16Cg™ _61970# 120# 100# 60# * 385 s 013 4,56 01 B*+=100; B p=0.51 15;...
1168 _54600# 400# 13 s 02 ot o1 B+=100; Bp=31

#*16Ru | : and T>240nsin 97S007

#116Cd T : from 29(1 statistics +4-3 systematics); supersedes 00Da27=26(1 statistics +7—4 systematics)
#18Cs  D:...; B*a=0.049 25

«116Cs™ D:...; BTa=0.0082

Hok
sk
ok

sk
ok
Hok
sk
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UTc  —49850# 7004 40# ms(>300ns) 3/2°# 02 97Be70 | B ?

WRu —60010# 700# 300# ms(>300ns) 02 94Be24 | B2 *

17Rh  —68950# 500# 440 ms 40 7/2t# 02 B-=100

Upd 76530 60 43 s 03 (5/27) 02 B~=100

Wpgm 76330 60 203.2 0.3 191 ms 0.7 11/27# 02 1T=100

UAg —82270 50 736 s 14 1/27# 02 B~=100

WAg™ —82240 50 286 0.2 534 s 005 (7/2*) 02 B~=94.015; 1T=6.0 15

cd  —86425 3 249 h 004 1/2+ 02 B-=100

Wegm —86289 3 1364 0.2 33 h 005 (11/2)- 02 B~ ~100; IT~0

Win —88945 6 432 m 0.3 9/2* 02 B~=100

W nm 88630 6 315302 0.012 1162 m 0.3 1/2- 02 B~=52.915; 1T=47.115

7y —90400.0 2.9 STABLE 12t 02 1S=7.687

7gn™ —90085.4 2.9 31458 0.04 13.76 d 0.04 11/2- 02 1T=100

gy 88645 9 280 h 001 5/2+ 02 B=100

WTe 85097 13 62 m 2 1/2+ 02 B1=100; =251

1U7Tem 84801 13 2961 0.5 103 ms 3 (11/27) 02 99Mo30J IT?

WiTegh 84823 13 2744 0.1 199 ns 04 5/2*" 02 1T=100

7] _g80435 28 222 m 004 (5/2)* 02 B+=100; e*~77

Uxe 74185 10 61 s 2 5/24H) 02 B+=100; B+p=0.0029 6

Wcs —66440 60 « 84 s 06 9/2t# 02 B=100

W7Cce™ —66290# 100# 150#  80# x 65 s 04 3/2t# 02 B*+=100

UCst —66390 80 50 50 R=? spmix

17Ba 572904 300# 175 s 007 (3/2*¥ 02 97Jal2 D B*+=100;B+p=133;... =

W) a 465104 400# 235 ms 26 (3/2+,3/27)02 p=?; B+=6#

U7 9" _46370# 400# 138 15 p 10 ms 5 (9/2%) 02 p=7? B+=3#
«7Ru | :and T>240nsin 97S007 sk
«Ba D:...;Bta=0.0248 ok
«Ba D :B*pfrom97Ja12. B+p/B+a=350-1200 from 85Ti02 yields B+ a=0.011-0.037 Kok

1U8Tc  —45200# 900# 30# ms(>300ns) 2t# 97 95CzA | B2

U8Ry —57920# 800# 200# ms (>300ns) o+ 94Be24 | B2

8RN —65140# 500# 310 ms 30  (4°10)*9 97 00Jo18 TJID B~=100

18pg 75470 210 19 s 0.1 0" 95 B~=100

18Ag 79570 60 376 s 015 1- 95 93J03 J B~=100

U8Ag™ 79440 60 127.49 0.05 20 s 02 4+ 95 95Ap.A E pB~=59;I1T=41

8cd —86709 20 503 m 0.2 (0 95 B~=100

U8|p 87230 8 x« 50 s 05 1+ 95 B~=100

Us|nm  _g7130# 50# 100#  S0# * 4364 m 0.007 5t 95 %ItA T [ =100

U8|Inn  _86990# 50# 240# 50# 85 s 0.3 8 95 1T=98.63;, 3 =143 *

U8sn  —91656.1 2.9 STABLE 0" 95 1S=24.229

185y 87999 4 36 m 0.1 1" 95 B*+=100

1U8gym _g87749 6 250 6 BD 500 h 002 8- 95 B*=100

l8gyn 87948 4 50.814 0.021 206 pus 06 (3"

18Te 87721 15 6.00 d 0.02 o* 95 £=100

118) —80971 20 137 m 0.5 2- 95 B+=100

usm - _go781 20 190.1 1.0 85 m 05 (7) 95 94Ka39 E +/100; IT=?

18xe —78079 10 38 m 09 o+ 95 B*+=100

1N8Cs 68409 13 « 14 s 2 2 95 B+=100; B+p=0.021 14;... *

1U8Csm _68310# 60# 100#  60# * 17 s 3 (77) 95 93Be46 J B=100; B+p=0.02114;... *

UsCe 68404 12 5 4 R<0.1 spmix

118Ba  —62370# 2004 52 s 0.2 o+ 97 97Jal2 TD B=100; Bp?

U8l 3 —49620# 300# 200# ms B2
180" E: 138.2(0.5) keV above M8In™, from ENSDF .
«18Cs D:...;BTa=0.00125 ok
+118Cs D : derived from B+ p=0.042(6)%, B+ a=0.0024(4)% for mixture of ground-state and isomer. ok
#118Cs D:  Replaced by uniform distributions from zero to values for each isomer ok
«18Cs™ D :...; B+a=0.00125 Kok
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USRy  —53240# 700# 170# ms(>300ns) 97Be70 | B~ ?
L19Rh  —63240# 600# 300# ms(>300ns) 7/2+# 9UBe24 | B2
19py  _71620# 300# 9220 ms 130 00 B~=100
195Ag —78560 90 * & 6.0 5 0.5 1/27# 00 B~=100
9Ag™ —78540# 90#  20# 20¢# * & 21 S 0.1 7/2# 00 B-=100 *
uscqd 83910 80 269 m 002  (3/2) 00 B~=100
19cgm 83760 80  146.54 0.11 220 m 0.02 11/27# 00 B~=100
uey  _g7704 8 24 m o1 9/2" 00 B~=100
9pm 87393 8 311.37  0.03 180 m 03 1/2= 00 B~=94.415; IT=5.6 15
19gn  —90068.4 2.9 STABLE 1/2* 00 1S=8.59 4
19gnm _89978.9 2.9 89.531 0.013 2931 d 0.7 11/2= 00 1T=100
19gy 89477 8 3819 h 022 5/2t 00 £=100
19gpm 86625 11 2852 7 80 ms 90 27/2*# 00 ABBW E 1T=100 *
usTe _g7184 8 1605 h 005 1/2+ 00 B+=100
119Tem 86923 8  260.96 0.05 470 d 004 11/2= 00 £=99.504;et=0414;... =*
18 _g3766 28 191 m 04 5/2¢ 00 B+=100
usxe _78794 10 58 m 03 5/20") 00 90NeA J e'=795;£=215
U9cs 72305 14 * 43.0 s 0.2 9/2t 00 BT=100; BT a<2e-6
u9cen 722604 30# 504  30# 0« 304 s 01 324 00 B*=100
u9cg 72289 9 16 11 R=.5.25 spmix
1983 64500 200 54 s 03 (5/2*) 00 B+=100; B*p<25
19 5 _54970# 400# W s 11/2-# B+
19Ce  —44000# 600# 2004 ms 5/2+# B2
«19AgM E : estimated from 7/2* level in isotopes 113 Ag=43 115Ag=41 117 Ag=28 ok
+11990M E : estimated less than 20keV above 2841.7 level sk
+«19Tg™ D:...;1T<0.008 sk
120Ry  —50040# 800# 80# ms(>300ns O 02 95CzA | B ?
120Rh 502304 600K 200# ms(>300ns) 94Be24 | [~ ?
120pg 70150 120 500 ms 100 ot 02 B~=100
120pg 75650 70 123 s 004 3+ 02 93Ru0L D B-=100; B~ n<0.003
120pg™ _75450 70 2030 1.0 371 ms 24 6 02 03Wal3T B~ ~63;1T~37 %
120cd 83974 19 5080 s 021 of 02 B~=100
12015 _g5740 40 x 308 s 008 1 02 B~=100
120|nm _g85690# 50# 504  60# & 462 s 08 5t 02 87Eb02 J B~=100
12010 _85440# 200# 300#  200# «*& 473 S 0.5 8(-) 02 79F010 J B~ =100
120gn 911051 25 STABLE ot 02 1S=32.58 9
120gym 886235 2.5 2481.63 0.06 118 pus 05 (7) 02 1T=100
12050 882029 2.5 2902.22 0.22 6.26 pus 011 10M# 02 1T=100
120gy 88424 8 * 1589 m 0.04 1+ 02 BT=100
120gy™ _88420# 100# o#  100# * 5.76 d 002 8 02 B+=100
120g0n _gg3d6 8 7816 0.05 246 ns 2 (3%) 02 IT=100
0GP 86096 8 23283 0.6 400 ns 8 (6 02 IT=100
120Te 89405 10 STABLE ot 02 1S=0.09 1; 23+ ?
1200 _83790 18 816 m 02 2" 02 B+=100
20/m  _g83717 18 72.61 0.09 228 ns 15 (1%,2+,3")02 1T=100
1200 _g3470 23 320 15 53 m 4 (7)) 02 B+=100
120xe 82172 12 0 m 1 ot 02 B+=100
20cs 73889 10 + 6L2 s 18 24 02 B+=100; B*a<2.0e-54;... x
120Ccgm _73790# 60# 100#  6O#  « 57 s 6 (77) 02 75H009 D B+=100; B*a<2.0e54;... x
10ce 73884 9 5 4 R<0.1 Spmix
120Ba 68890 300 24 S 2 of 02 92Xu04 T B+=100
120) 5 _57690# 5004 28 s 02 02 B+=100; B+p=?
120Ce  —49710# 7004 250# ms o+ B+ 2
«120AgM T : average 03Wal3=400(30) 71F022=320(40) ok
¥20Cs D:...;B"p<7e63 ok
#120Cs D : isomers not distinguished by 75H009 in B a and B+ p. Values replaced sk
«120Cs D: by upper limitsfor both (cf. ENsDF evaluation of 118Cs) .
#20Cs" D:...; Btp<7e-63 *k
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121Rh  —57080# 900# ms (>300ns) 7/2"# 94Be24 | B~ ?

2lpg  _66260# 500# ms (>300ns) 00 94Be24 | B2 %

2lpg —74660 150 ms 20 7/2t# 00 B~=100; B~ n=0.080 13

2icd 81060 80 s 03 (3/2") 00 B~=100

12lcgm 80850 80  214.86 0.15 s 0.8 (11/27) 00 B=100

2n _gsg41 27 s 06 9/2t 00 B~=100

2nm  _g5528 27 312.98 0.08 m 0.10 1/2= 00 B7=9882;1T=1.22

2lgn 892041 25 h 004 3/2% 00 B-=100

21ghm _89197.8 25  6.30 0.06 y 05 11/2- 00 O2Rel8 T IT=77.620; B~=22.420

2lgnn 872053 2.7 0.9 us 05 19/27# 00 1T=100

21gy 895951 2.2 5/2¢ 00 1S=57.215

2Te  _g88551 26 d 005 1/2¢ 00 B=100

12lTen 88257 26 293.991 0.022 d 7 11/2~ 00 1T=88.6 11; 3*=11.411

121 —86287 10 h 001 5/2% 00 B+=100

2ym - _83910 10 0.4 us 15 00 1T=100

2xe 82473 11 m 20 (5/2%) 00 B+=100

2cs 77100 14 s 4 3/20 00 B+=100

2icen 77032 14 0.3 s 3 9/2H) 00 B+=83;1T=17

121Ba 70740 140 s 15 5/2(+) 00 B+=100; B+p=0.02 1

121 3 —62400# 500# s 02 11/27# 00 B+=100; B*p?

2ice  _52700# 500# 1 s 01 (5200 99Li46 J B+=100; B+p~1

2pr 415804 700# 600 ms 300 (3/2°) 00 90B039 TJD p=2, B+ 2 B™p? *
«2'Pd | :and T>240nsin 97So007 ok
«12pr T :T=1.4(0.8)sin ENSDF: not trusted to belong to this nuclide ok

12Rh  —52900# 700# ms (>300ns) 97Be70 | B2

12pd 646904 A400# ms (>300ns) O 94Be24 | B ? *

122pg  —71230# 210# ms 14 (3%) 95Fel2 T fB7=100; 37 n=0.18610 =

2pgM 711504 2204 50# s 05 8 # B~=100; B~n?

12cd 80730 40 s 0.03 of B=100

122)n 83580 50 s 03 1t B~=100

121nm 835404 80# 60# s 0.6 5F B~=100

2|0 83290 130 140 s 04 8 B~=100

1297 899459 2.7 ot 1S=4.633;, 23~ ?

125y 883302 22 27238 d 0.0002 2- B=975912; ... *

12gym _88166.6 2.2 163.5591  0.0017 4191 m 0.003 (8)~ 1T=100

129y _88192.7 2.2 137.472 0.001 530 us 5F

12Te 903140 15 of 1S=2.5512

122 _86080 5 363 m 006 1+ B+=100

2xe 85355 11 201 h 0.1 of £=100

12cs 78140 30 s 019 1+ 93AI03 T B+=100; fTa<2e7 =

12¢cem 78005 9 30 m 011 8 B+=100

12ce" 78010 30 05 ms 20 (5) IT=100

2B 74609 28 m 015 o+ B+=100

122 5 _64540# 300# s 07 B+=100; B+ p=2

12Ce  _57840# 400# s o+ B+ 2 Btp? *

122p  _44890# 500# ms B2

12pgd | :and T>240nsin 97S007
12pg D : B nintensity isfrom 93Ru01

12Cs T : average 93A103=21.2(0.2) 69Ch18=21.0(0.7)

*

%

#128h D:...;pT=24112

*

¥2Cs D :B*a intensity upper limit isfrom 75H009
*

12Ce 1:T=8.7(0.7) sin NDS 71 (1994) was misprint for 1?2La; corrected in ENSDF

sk
Hk

ok
Hok
sk
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123pd  _G0610# 600# 200# ms (>300ns) 94Be24 | B ?

1237g  —69960# 210# 206 ms 6 (7/2") 94 95Fel2 T [B~=100; 3 n=0555 x

123cd 77310 40 210 s 002 (3/2)" 94 B-=100

128cgm 76990 40  316.52 0.23 182 s 003 (11/27) %4 B~=71T=?

B8In 83426 24 598 s 0.06 9/2t 94 B~=100

23Ipm 83099 24  327.21 0.04 478 s 05 1/2= %4 B~=100

123Gy 878205 2.7 1202 d 04 11/2 94 B~=100

128gyn _g7795.9 27 246 0.4 4006 m 001  3/2t % B=100

23gy  _go224.1 21 STABLE 7/2t 94 1S=42.795

128Te 891719 15 >600 Ty 1/2% 94 96AI30 T 1S=0.893; £=100 *

128Ten _88924.3 15 24755 0.04 119.25 d 0.15 11/2= 94 1T=100

123 —87943 4 13.2235 h 0.0019 5/2t 94 02Un02 T [*=100

123%e 85249 10 208 h 002 1/2¢ 94 90NeA J B=100

128xgn 85064 10  185.18 0.22 549 us 026  7/20)

1Bcs 81044 12 587 m 004 1/2t 94 93AI03 T B+=100 *

23cgn _gogg7 12 156.74 0.21 164 s 012 (11/2)- % IT=100

23c 81037 13 7 4 R<0.1 spmix

2By 75655 12 27 m 04 5/2 94 B=100

123 5 —68710# 200# 17 s 3 11/2°# 94 B=100

128Ce —60180# 300# 38 s 02 (5/2)1" 94 B+=100; B+ p="

123pr  _50340# 600# 800# ms 3/2t# B2
«128Ag T : average 95Fe12=293(7) 86Ma42=300(20) 83Re05=300(10) D : from 93Ru01 ok
«1%8Te T :and T=24(9) Ey for £(K), same authors ok
#23Te | :thisnuclideisnot considered ‘stable’ since K ¢ has been observed sk
#18Cs T : average 93A103=5.87(0.05) 68Ch18=5.87(0.05) Kok
124pd  58800# 500# 100# ms (>300ns) O 97Be70 | B~ ?

1247ng  —66470# 200# x 172 ms 5 3% 97 B~=100; B~ n>0.1
2AAgM _664T0# 220# ~ O#  100# « 2004 ms 8 # 95KrA | B~ 2IT? *
24cd  —76710 60 125 s 002 ot 97 B~=100

24n  —80880 50 x* 311 s 0.10 3t 97 B~=100

24pm _gooo0 50  —20 70 BD+ 37 s 02 (8" 97 B~~100; IT ?

245 _g8236.8 1.4 STABLE  (>100Py) 0O 97 52Kadl T 1S=5.795;28 ?
124gnm  _85011.8 1.4 2325.01 0.04 31 us 05 7 97 IT=100

124gn"  —85580.2 1.5 2656.6 0.5 45 us 5 10t# 97 IT=100

124gy 876203 2.1 6020 d 003 3= 98 B~=100

124gym _87609.4 2.1 10.8627  0.0008 93 s 5 5t 97 IT=755; B~=255
124gp" 875835 21 36.8440 0.0014 202 m 0.2 8~ 97 IT=100

124gpp 875795 2.1  40.8038  0.0007 32 pus 03 (3+,4%) 97 IT=100

124Te 905245 15 STABLE of 97 1S=4.74 14

124 _g7365.0 2.4 41760 d 0.0003 2 97 B*+=100

124%e —87660.1 1.8 STABLE ~ (>48Py) 0T 97 89Ba22 T 1S=0.091;2B" ?

1cs 81731 8 309 s 04 1 97 93AI03 T pB+=100 *
24cgn 81268 8 46255 0.17 63 s 02 (n+ 97 IT=100

2o —81701 22 30 20 R=? spmix

12483 —79090 12 110 m 05 ot 97 B*+=100

24 5 70260 60 % 2921 s 017 (7°,87) 97 97A05 T B+=100 %
124 gn 701604 120%# 100# 100# ¥ 21 s 4 low*# 97 97As05 T B*+=100

12Ce  —64820# 300# 91 s 12 o+ 98 97As05 T B+=100 *
24pr  _53130# 600# 12 s 02 97 B+=100; B+p=?

124Nd  —44500# 600# 5004 ms o+ pt?
«122AgM | : “There is some evidence for alow-spin and a high-spin isomer in 1#Ag” .
¥124Cs T : average 93A103=30.9(0.5) 78Ek05=30.8(0.5) *k
#124La  J:for **Laand *?*Ld" are from 921d01 ok
«124Ce T : average 97A05=10.8(1.5) 78B032=6(2) o
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12509  —64800# 300# 166 ms 7 7/2°# 99 B~=100; B~ n=?

25cd  —73360 70 x 650 ms 20 3/2# 99 B~=100

125¢cgm —73310 50 50 70 BD+ 570 ms 90 11/2°# 99 89HUO3 T B~=100

%5n 80480 30 236 s 004 9/2 99 B~=100

5pm 80120 30 360.12  0.09 122 s 02 1/2¢) 99 B~=100

125gn 858985 1.5 964 d 003 11/2- 99 B~=100

125gym _g5871.0 15 2750 0.14 952 m 005 3/2¢ 99 B~=100

125gh 882555 2.6 275856 y 000025  7/2 99 B~=100

15Te 890222 15 STABLE 1/2+ 99 1S=7.07 15

125Tgm _88877.4 1.5 144.772 0.009 5740 d 015 11/2- 99 1T=100

125 888364 15 59400 d 0.010 5/2 99 £=100

1%5xe 871921 1.9 169 h 02 1/2(+) 99 B+=100

125xgn —86939.5 1.9 25260 0.4 569 s 09 9/2-) 99 IT=100

125Cs 84088 8 45 m 1 1/2(t) 99 B+=100

125cgm 83821 8  266.6 11 900 ms 30 (11/27) 99 98sSu16 TJ 1T=100

125Ba 79668 11 35 m 04 1/20+ 99 B+=100

51a 73759 26 648 s 12 (11/27) 99 B+=100

125 gn 73652 26 107.0 0.1 390 ms 40 (3/2") 99 99Ca21 ETJIT=100

125Ce  —66660# 200# 93 s 03 (7/27) 99 02Pel5 J B+=100; B+p=?

125pr 579104 400# 33 s 07 3/2t# 02 BT=100; Btp?

15Nd  —47620# 400# 600 ms 150 5/2+% 02 B+=100

#125Cd™ T : unweighed average 89HU03=480(30) 86Ma42=660(30) (Birge ratio B=4.24) Kok

«1%La  J: ENSDF 99 says ground-state spin unknown; a (11/2") level lies at 8-9keV above ground-state ok

51" J: 3/2+# from systematics; low spin and even-parity from 99Ca21 sk

#15Ce T : average 99Ca21=9.6(0.4) 86Wi15=9.2(1.0) 83Ni05=8.9(0.5) *ok

126Ag  —61010# 300# 107 ms 12 3t# 03 B~=100; B~ n=?

126cd  —72330 50 515 ms 17 o+ 03 B~=100

26jn 77810 40 * 153 s 001 3% 03 B~=100

B1pm 77710 50 100 60 BD+ 164 s 005 8-# 03 79F0l0 J [ =100

12650 86020 11 230 ky 14 o+ 03 B~=100

126gym 83801 11 2218.99  0.08 66 us 14 7 03 IT=100

1%6gnn 83456 11  2564.5 0.5 77 pus 05 10°# 03 IT=100

1%6sp 86400 30 1235 d 006 (87) 03 B~=100

126ghm 86380 30 17.7 0.3 1915 m 008 (5t) 03 B=864;I1T=144

165" 86360 30 40.4 0.3 11 s (3) 03 IT=100

1%6gpP 86300 30  104.6 0.3 553 ns 5 (3t) 03 IT=100

16Te  —90064.6 1.5 STABLE o* 03 1S=18.84 25

26 _g7911 4 1293 d 005 2 03 B+=52.75; B~=47.35

126xe —89169 6 STABLE ot 03 1S=0.09 1; 2B+ ?

16Ccs 84345 12 164 m 002 1+ 03 B+=100

126Ccgm 84072 12 273.0 0.7 >1 us 03 1T=100

1%6Cce" 83749 12 596.1 11 171 ps 14 03 1T=100

1%6Ba 82670 12 100 m 2 0" 03 B+=100

1261 a  —74970 90 ¥ 54 s 2 (5% 03 B+=100

126) g" 74760 400 210 410 BD+ 20 s 20 (0,1°,27)03 B+=100 %

1%6ce 70821 28 510 s 03 o* 03 B+=100

126pr  _G0260# 200# 312 s 018 (4,56) 03 88Ba42 T B=100; B*p=? *

126Nd  —52890# 400# # s (>200ns) o* 03 00Soll | B*?

126pm  —39570# 500# 500# ms Bt ?

#1286 @M T : 97As05: “by far shorter than 50"
#126Pr T : average 950s03=3.14(0.22) 88Bad2=3.0(0.4) and 83Ni05=3.2(0.6)

Kk
*3k
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27pAg  —58900# 300 79 ms 3 7/2'# 98 9WoA TD (=100, B~ n=? *

2icd 68520 70 370 ms 70 (3/27) 9 B~=100

27y _76990 40 109 s 001 9/209) 96 87EbO2 J  B~=100, B~n<0.03

2Tpm 76520 70 460 70 BD 367 s 004 (1/27) 9% B~=100; B~ n=0.69 4

127gn 83499 25 210 h 004 (11/27) 9 B~=100

27gnm 83494 25 47 0.3 413 m 003 (3/2") 9% B~=100

27gy 86700 5 385 d 005 7/2° 9 B~=100

27Te 882811 15 935 h 007 3/2t 9% B~=100

127Tem 881928 1.5 88.26 0.08 109 d 2 11/2 9 1T=97.62, 37 =242

127) —83983 4 STABLE 5/2t 96 1S=100.

27xe —88321 4 36.345 d 0.003 1/2" 96 02Un02 T  £=100

127xg" 88024 4 297.10 0.08 692 s 09 9/20 9% 1T=100

127cs 86240 6 625 h 010 1/2* 9% B+=100

2icgn _g5788 6 45223 021 55 us 3 (11/2)- 9% 1T=100

27ga 82816 11 127 m 04 1/2¢ 9% B*=100

127ggn 82736 11 80.33 0.12 19 s 02 7/27 9% 1T=100

27 a 77896 26 51 m 01 (11/27) % B=100

27 gn 77881 26 148 12 37 m 04 (3/2%) 9% B~100;IT?

27ce 71980 60 « 29 s 2 5/2'# 98 96Ge07 T B=100

27cegn _71980# 120# o# 1004 « 3 s 2 (1/2%) 96Ge07 TJD B+=100

27pr  _64430# 200# 4.2 s 03 3/2'# 98 B*=100

127prm  _63830# 280#  600# 200# 50# ms 11/2- 98Mo030 J BT2IT?

12INd  —55420# 400# 18 s 04 5/27# 9 B=100; B+ p=2

127pm 450604 600# W s 5/2t# Bt 2%p?
«127Ag T : supersedes 95Fe12=109(25) from same group ok

128Ag  —54800# 300# 58 ms 5 o1 B~=100; B~n=?

18cd 67290 290 280 ms 40 of 01 B~=100

28]y 74360 50 840 ms 60 (3" 01 93Ru0L D B =100; B n=0.0383

2By _74110 50 247.87  0.10 0 ms 7 (1)° o1 IT=100 *

128100 74040 50 320 60 BD 720 ms 100 (87) O1 B-=100

1285y 83335 27 5907 m 014 0f 01 B~=100

128gnm 81244 27  2091.50 0.11 6.5 s 05 (77) o1 1T=100

128gy 84609 25 « 901 h 004 8 01 B~=100

18gym 84509 24 10 7 104 m 02 5t 01 B=96.410;1T=3610 «

18Te 889921 1.7 22 Yy 03 of 01 96Ta04 T 1S=31.748;23 =100 =

18Tem  _86201.4 1.7 2790.7 0.4 370 ns 30 10t 01 1T=100

128) 87738 4 2499 m 002 1t 01 B~=93.18;37=6.98

128|m 87600 4 137.850  0.004 845 ns 20 4~ 01 1T=100

280 _g7571 4 167.367  0.005 175 ns 15 (6)" 01 IT=100

1%8xe —-89860.0 14 STABLE of 01 1S=1.923

18xgn 870727 1.5 2787.3 0.4 83 ns 2 8 01 1T=100

18cs 85031 5 3640 m 0014 1t 01 93AI03 T B*+=100 *

18Ba 85402 10 243 d 005 of 01 £=100

28 5 78630 50 %« 518 m 014 (57) 01 B+=100

128 gm 785304 110# 100#  100# ¥ <14 m (1t,27) o1 B+=100

18Ce 75534 28 393 m 002 OF o1 B+=100

128pr 66331 30 284 s 009 (37) 01 99Xi03 J  B*=100; B+p=? %

128Nd  —60180# 200# 54 s ot o1 B+ 2 pBtp? *

128Pm  —48050# 400# 10 s 03 6'# 01 93Li40 D p+~100;B+p2p=0 =

128gm  —39050# 500# 500# ms ot Bt 2p?
«128In™ T : 10 us < half-life < 20ms, cf. ENSDF ok
«128Sh™  E : lessthan 20keV above ground state, cf. ENSDF ok
«1%8Te  T:seealso 92Be30=7.7(0.4) not used for consistency with 1*°Te (see below) ok
#18Cs T : average 93A103=3.66(0.02) 76He04=3.62(0.02) Kok
«28Pr D : from 85Wi07 Kok
«128Nd T : 83Ni05 gave 4(2) s. Proved, by 85Wi07, to be due to *28Pr, not to 18Nd ok
«28Pm D : p=0 from 93Li40 J: ascalculated by 02Xu1l Kok
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1290g 524504 400# * 4 ms 7 7/2+# 03 B~=100; B~ n=?

19Ag™ 524504 450#  O#  200# EU * 160 ms 1/2°# 03 B~ 2B n? *

129cd  —63200# 3004 * 242 ms 8 3/2# 96 03PL.A TD B~ =100; B n=?

129¢cd™ —63200# 3604 o# 200# * 104 ms 6 11/2# 03PL.A TD B~=100; B n=?

290 72940 40 611 ms 4 9/2*# 96 93RO0l T [B~=100; B n=0.255 =«

29 pm 72560 70 380 70 BD 123 s 003 1/2°# 9 B~ ~100; 1T<0.3;... *

290 71250 40 1688.0 05 85 us 05 17/2° 03Ge04 ETJIT=100

29gn 80594 29 223 m 004 3/2'# 9 B~=100

129gym 80559 29 35.2 0.3 69 m 01 11/2°#9 B~~100; IT~0.002

29gh 84628 21 440 h 001 7/2" 9 B~=100

129gpm _g2777 21 1851.05 0.10 177 m 01 (19/27)9 B~=85; IT=15

129gpn 82767 21 1860.90 0.10 >2 us (15/27) 96 1T=100

129ghP 82489 21 2138.9 05 11 ps 01 (23/2F) 03Ge04 ETJIT=100

129Te 870032 1.8 696 m 03  3/2" 9% B~=100

129Tgm _86897.7 1.8 105.50 0.05 336 d 01 11/2° 9% IT=63 17, B~ =37 17

29 _ggs503 3 157 My 04  7/2% 9 B~=100

129%e -88697.4 0.7 STABLE 1/2+ 9 1S=26.44 24

129%gn —88461.3 0.7 236.14 0.05 888 d 002 11/2° 9 1T=100

29cs 87500 5 3206 h 006 1/2 9% B+=100

12983 85065 11 223 h 011 1/2" 9 B*+=100

129ggm 85057 11 8.42 0.06 216 h 002 7/2'# 9 B~100; IT=?

292 —81326 21 116 m 02 3/2¢ 9% B+=100

129 gm —81154 21 1721 0.4 560 ms 50 11/2° 96 1T=100

12Cce 76287 28 35 m 03 (5/2F) 97 93AI03 T B*=100 *

29cem 76179 28  107.6 0.1 62 ns 5 (7/27) 96 1T=100

29pr 69774 30 30 s 4 (3/2Y) 96 96Gi08 J B=100

129pm _69390 30 3827 05 W ms (11/27)  97Gi07 EJDIT=100

129Nd  —62240# 2004 49 s 02 5/2f# 9 B*+=100; B*p=?

129pm 529504 400# 3% s (>200n9) 5/2t#  00Soll | BF?

1295m 422504 5004 550 ms 100 5/2f#  99Xu05 TD B*=100

«12Ag | : the evaluators are not convinced by the identification arguments ok

#2In T : average 93Ru01=611(5) 86Wal7=610(10) ok

#2PIn™ D:...;B n=255 ok

«12Ce  J: from 96Gi08 (5/2* in ENSDF was from theory) Kok

10Ag  —46160# 3304 50 ms ot o1 B~=100; B n?

10cd  —61570 280 162 ms 7 0" 01 01Ha39 TD B~=100; B~ n=3.510

0|)n 69890 40 * 290 ms 20 1) o1 B~=100; B n=0.93 13

L0jpm 9840 40 50 50 BD * 58 ms 5 10°# 01 93Ru01 T B~=100; B n=1.6515 x

0" 69490 50 400 60 BD 540 ms 10 (5%) o1 B~=100; B~ n=1.6515

0gn 80139 11 372 m 007 ot o1 B~=100

0gnm 78192 11 1946.88 0.10 17 m 01 7# 01 B~=100

Bogh 82292 17 395 m 08 8 # 01 B~=100

B0gpym _g2287 17 4.80 0.20 63 m 02 (457" 01 B~=100

10Te 873514 1.9 79 Ey 100 0" 01 96Ta04 TD 1S=34.0862; 23 =100 *

130Tgm _85205.0 1.9 2146.41 0.04 115 ns 8 (7~ o1 1T=100

10Te" 84690 7 2661 7 190 ps 008 (101) 01 IT=100 *

130TeP —82976.0 2.6 4375.4 18 261 ns 33 01 IT=100

B0 _ge932 3 1236 h 001 5t 01 B~=100

LBom - _geg892 3 39.9525 0.0013 884 m 006 2t 01 IT=842; B~=162

130xe —89881.7 0.7 STABLE ot o1 1S=4.08 2

10cs —-86900 8 2921 m 0.04 1t 01 B=98.4; B~=1.6

10cgm 86737 8  163.25 0.11 346 m 006 5 01 IT~100; B=0.16 2

0Cce —86873 17 27 15 R=2 .1 fsmix

10Ba -87261.6 2.8 STABLE (>40zy) 0 01 96Ba24 T 1S=0.1061; 2B+ ?

130Bgm —84786.5 2.8 2475.12 0.18 954 ms 014 8 01 02Mo31 T 1T=100 *
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305 81628 26 87 m 01 34 01 B+=100

10ce 79423 28 29 m 05 ot 01 BT=100

10ce™ —76969 28 2453.6 0.3 100 ns 8 (7) 01 1T=100

B0pr 71180 60 400 s 04 (67" 01 88Ba42 J B=100

10prm - _71080# 120#  100# 100# 10# s 2t# 01 88Bad2 J B2 *

10Nd  —-66596 28 21 s 3 of 01 01Gil7 T p*=100 *

10pm  —55470# 300# 26 s 02 (5°,67,4")01 99Xi03 J B+=100; B+p=?

10gm 475804 400# 1# S of 01 T2

10Ey  —33940# 5004 11 ms 05 2# 02Ma6l TD p=?, B+=1#
#1300 T : average 93RU01=542(9) 85Re.A=532(6) and 86Wal7=550(10) -
#0Inm T 76Lu02=580(10) at variance, not used ok
«1%0Te T : seealso numerous (not used) resultsin 95Tr07 Kok
«30Te  T:  treated by ENsDF 01 asalower limit (not accepted by NUBASE) ok
«130Te"  E: lessthan 25keV above 2648.57(0.22) (8") level, see ENSDF 01 ok
+10Ba™ T : others 66Br14=8.8(0.2) 69Wa.A=13.5(1.0) not used Kok
«130prm - J: 88Bad2: thereis also alow-spin component in *°Pr activity Kok
«130PrM 3 see also the discussion in 01Gi17 on three isomeric states in 13°Pr .
«1%Nd T : other conflicting data, not used: 00Xu08=13(3) 77B002=28(3) ok

Blcd  —55270# 300# 68 ms 3 7/2°# 00Hab5 TD B~ =100; B n=3.510

By 8137 28 280 ms 30 (9/2*) 94 93Ru0L D B-=100, B n=2.23

Blpm 67790 40 350 40 BD 350 ms 50 (1/27) 94 B~ ~100; ... *

Bl 64040 70 4100 70 BD 320 ms 60 (19.23/2%) 9% B>99;... %

Blgn 77314 21 560 s 05  (3/2") 94 B~=100

Blgnyn _77230%# 40#  80#  30# 584 s 05 (11/2°) 94 O0IS.LA E B~=100; IT<0.0004# =«

1Blgh 81988 21 2303 m 004 (7/2%) 94 B~=100

BBlTe 852095 1.9 250 m 01 3/2t 94 B~=100

1BlTgm _85027.3 1.9 182250 0.020 30 h 2 11/2= 94 B=77.816;T=22.216

B _g74444 1.1 8.02070 d 000011 7/2 94 B~=100

Blxe —884152 1.0 STABLE 3/2* 94 1S=21.18 3

BBlxg" —88251.3 1.0 163.930 0.008 11.84 d 0.07 11/2= 94 1T=100

Blcs 88060 5 0689 d 0016 5/2° 94 £=100

13l1Ba  -86683.8 2.8 1150 d 0.06 1/2¢ 94 B+=100

1BlBg" —86496.7 2.8 187.14 0.12 146 m 02 9/2~ 94 1T=100

18 5 83769 28 59 m 2 3/2F %4 B=100

Bl g" —83464 28 304.52 0.24 170 pus 10 11/2= %4 1T=100

Blce -79720 30 102 m 03 (7/2%) 99 B+=100

BBlcem —79660 30 61.8 0.1 50 m 10 (1/2%) 99 96Gi08 E p=100

Blcgh 79560 30 162.00  0.09 70 ns 5 (9/27)

Blpr 74280 50 150 m 003 (3/27) 94 96Gi08 T B=100 *

BBlpem 74130 50 152.4 0.2 5.7 s 02 (11/27) 94 96Gel2 ED I1T=96.412; 3*=3.612

BINd —67769 28 33 s 3 (5/2)+" 94 96Gel2 T B+=100; B*p=?

BING™ —67412 28 357 3 50 ns (7/27) 94 96Gel2 J 1T=100

18Py _59740# 200# 63 s 08 5/2t# 94 99Ga4l T B*=100; B*p?

181gm  —50200# 300# 12 s 02 5/2t# 94 B=100; B*p="

BlEy  —39350# 400# 178 ms 19 3/2* 02 p=?, Br=12#

A" D f-n<2.04; IT<0.018
3" D:...; B n=0.0285; IT<1

#131Sn™  E : ENSDF 94=241.8(0.8) questioned from theoretical and exp. considerations

«BLPr T average 96Gi08=1.57(0.07) 93A103=1.48(0.02) and 83GaA=1.58(0.05)

*k
Hk
Kk
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Nuclide Mass excess Excitation Half-life J™  Ens Reference Decay modes and
(keV) energy(keV) intensities (%)

2cd  —50720#  500# 97 ms 10 o* 00Ha55 TD B~=100; B~ n=60 15

21n  —62420 60 206 ms 4 (77) 02 B~=100; B n=6.2 11

182gn 76554 14 397 s 05 ot 92 B~=100

B2gh 79674 14 279 m 005 (4) 92 B~=100

32gpm 79470 30 200 30 415 m 005 (8) 92 89St06 E B~ =100

132Te 85182 7 3204 d 0013 ot 92 B~=100

2] 85700 6 2295 h 0013 4 92 B~=100

82)m 855095 10 104 12 1387 h 0015 (8) R 1T=862; B~ =142

12xe 892805 1.0 STABLE ot 92 1S=26.89 6

12xegn —865282 1.0 275227  0.17 839 ms 011 (10*) 92 IT=100

2cs 871559 1.9 6.479 d 0.007 2t 92 B+=98.139; =1.879

12Ba  —88434.8 11 StABLE  (>300Ey) 0" 94 96Ba24 T 1S=0.1011;2B* ?

12| & —83740 40 48 h 02 27 9% B+=100

132 g" 83550 40 188.18  0.11 243 m 05 6~ 94 IT=76; B+=24

12Ce 82474 21 351 h 011 0" 99 B+=100

132Ccem —80133 21 23408 05 94 ms 03 (87) 99 01Mo05 TJ IT=100

B2pr 75210 60 149 m 011  (2f) 01 94Bul8 TJ =100 *

2pm - _75210#  120# o#  100# 204 s (5%) 90K025 J B*?

B2Nd 71426 24 15 m 0.10 0" 97 95Bull T B+=100 *

12pm 617104  200# 63 s 07 (3Y) 92 B+=100; B+ p~5e-5

182gm —55250#  300# 40 s 03 ot 92 B+=100, B*p?

132Ey  —42500#  400# 100# ms 93Li40 D B* 2 p=0

«132Pr T : average 94Bul18=1.47(0.12) 74Ar27=1.6(0.3) ok

#12Nd T : average 95Bu11=1.47(0.12) 77B002=1.75(0.17) Kok

18)n  _57930#  300# 165 ms 3 (9/2*) 02 96H016 J B~=100; B n=8510 *

1BIpm 576004 300# 3304 404 180# ms (1/27) 96Ho016 J IT?

18gn  —70950 40 145 s 003 7/27# 98 93Ru01 D B~=100; B~ n=0.0294 24

18Bsh 78943 25 25 m 01 (7/2*)95 B~=100

1383Te 82045 24 125 m 03 (3/2%) 95 B~=100

133Tgm 82611 24 33426 0.04 554 m 04 (11/27)9 B~=82.530; 1T=17.530

133 _g5887 5 208 h 01 7/2 95 B~=100

133)m 84253 5 1634174 0.017 9 s 2 (19/27)95 1T=100

Bxe -876436 24 52475 d 0.0005 3/2° 95 02Un02 T B~=100

18xegn —87410.4 24 233221 0.018 219 d 001 11/2° 95 IT=100

183Cs  —88070.958 0.022 STABLE 7/2 95 1S=100.

13Ba 875535 1.0 1051 y 005 1/2* 95 £=100

183ggm 872653 1.0  288.247 0.009 389 h 01 11/2° 9% IT~100; £=0.0096 11

13832 —85494 28 3912 h 0008 5/2¢ 95 B+=100

133 gn 84958 28 53560  0.02 62 ns 3 11/2-

18BCce 82423 16 97 m 4 1/2+ 97 B+=100

133Cem 82386 16 37.1 0.8 49 h 04 9/2- 97 BT=100

38pr 77938 12 65 m 03 (3/2") 97 B+=100

1Bpm 77746 12 19205 0.14 11 ps 02 (11/27)97 01Xu04 T IT=100

18Nd 72330 50 70 s 10 (7/2%) 97 B+=100

1BNG™ —72200 50 12797 011 70 s (1/2)* 97 95Br24 D B*~100; IT=?

18BN 72150 50 176.10  0.10 300 ns (9/27) 97 IT=100

1383pm  —65410 50 15 s 3 (3/2%) 95 96Gal7 J B+=100

133pm™ 65280 50 130.4 1.0 10# s (11/2°)  96Gal7 EJ B+ 2IT? *

18gm  -57130#  200# 290 s 017 (5/2*) 01 01Xu04 T B*+=100; B+p=? *

1BEy  —47280#  300# 200# ms 11/2 # B+ 2

«3In D : B nintensity isfrom 93Ru01
+133PmM E : combining ys from Table 1: 214.7 + 357.7 + 453.8 — 252.8 — 643(1)

#138Sm T : average 01Xu04=3.1(0.5) 85Wi07=2.8(0.2) 77B002=3.2(0.4)

ok
Kk
Hk
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134n  _52020# 400# 140 ms 4 high 02 96Ho016J [B~=100; B n=65;... =

13¥sn 66800 100 112 s 008 o* 94 B~=100; B~ n=17 13

134gh 74170 40 x 780 ms 60 (0) 95 B~=100

14gym 74090 100 80 110 BD+ 1022 s 0.09 (7~ 95 B~=100; B~ n=0.091 8

134Te 82559 11 418 m 08 o* 98 B~=100

134Tem 80868 11 1691.24 0.17 164 ns 1 6" 98 1T=100

134 84072 8 525 m 02 4" 94 B~=100

134m 83756 8 316.49 0.22 360 m 010 (8 9% 1T=97.7 10, B~ =2.310

B4%e -881245 0.8 STABLE  (>11Py) o* 94 89Ba22 T 1S=10.4410; 2B~ ?

13xegn —86159.0 0.9 19655 0.5 290 ms 17 7 94 1T=100

134Ccs —86891.181 0.026 2.0648 y 0.0010 4+ 94 B~=100; £=0.0003 1

1BiCcgm —86752.437 0.026 138.7441 0.0026 2.903 h 0.008 8 94 1T=100

134Ba -889499 0.4 STABLE o* 95 1S=2.417 18

4La —85219 20 645 m 0.16 1+ 94 B+=100

134Ce 84836 20 316 d 004 o* 94 £=100

14pr 78510 40 & 11 m (5) 9% B+=100

B4pm _78510#  110# o#  100# & 17 m 2 2" 94 B+=100

Nd 75646 12 85 m 15 o* 99 B*+=100

134Nd™ —73353 12 22931 0.4 410 ups 30 (8~ 99 IT=100

134pm 66740 60 ¥ 2 s 1 (5t) 94 B*+=100

134pmm _66740#  120# 0#  100# * 5 s (2t) 94 B+=100

134gm 615104 2004 0 s 1 o* 94 B+=100

14Ey  —49830# 200# 500 ms 200 94 B*+=100; B*p=?

1B4Gd —41570# 400# 400# ms ot B+ ?

#¥In D:...;B 2n<4 Kok

«13¥In D : B 2nintensity limitsis from 95J0.A ok

1510 —47200# 500# 92 ms 10 9/2t# 02 B~ 7B n?

135gn  —60800#  400# 530 ms 20 (7/27) 02 B~=100; B n=213

15gy 69710 100 168 s 002 (7/2F) 02 02Sh08J B~=100; B~ n=223

135Te 77830 90 190 s 02 (7/27) 98 B~=100

135Tem 76280 90  1554.88 0.17 510 ns 20 (19/27) 98 1T=100

135 83790 7 657 h 002 7/2¢ 98 B~=100

B5xe —86417 5 914 h 002 3/2t 98 B~=100

135x gM —85890 5 526.551  0.013 1529 m 0.05 11/2- 98 IT~100; 3-=0.3017 *

15cs 875819 1.0 23 My 03 7/2¢ 98 B~=100

15Cgm -85049.0 1.8 16329 15 5 m 2 19/2 98 1T=100

135Ba 878505 0.4 STABLE 3/2¢ 98 1S=6.592 12

135ggm 875823 04 26822 0.02 287 h 02 11/2- 98 1T=100

135 2 —86651 10 195 h 02 5/2 98 B+=100

135Ce 84625 11 177 h 03 1/2) 98 B+=100

135Cem —84179 11 445.8 0.2 20 s 1 (11/27) 98 1T=100

135pr 80936 12 24 m 2 3/2+) o8 B+=100

135prm - 80578 12 358.06 0.06 105 ps 10 (11/27) 98 1T=100

15Nd 76214 19 124 m 06 9/2-) 98 B+=100

15Nd™ 76149 19 65.0 0.2 55 m 05 (1/2%) 98 B*>99.97; IT<0.03

135pm 69980 60 *& 49 s 3 (5/2+,3/2+)98 B+=100

135pm™ _69930#  120# 504  100# *& 40 s 3 (11/27) 98 89K007TJ B+=100

135sm 62860 150 * 103 s 05 (7/2%) 98 77Bo02J B*+=100; B*p=0.021

1355m™ —62860#  340# o#  300# * 24 s 09 (3/2¥,5/27)98 89Vio4 TIDB+=100 *

15gy  —54190# 300# 15 s 02 11/2°# 98 B*+=100; B*p?

135Gd  —44180# 500# 11 s 02 3/2 98 985128 J  B+=100; B p~r2

#135XeM D : B~ ranging 0.004 to 0.6%
#1355mM| : existence of 1¥Sm™ and spins of both states are discussed in ENSDF

*k
ok
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136sn  —56500# 500# 250 ms 30 o 02 B~=100; B~ n=305

136gh  —64880# 300# 923 ms 14 1# 02 B~=100; B n=16.332,... *

136ghm _64710# 300# 173 3 570 ns 50 6# 02 0IMi22 E 1T=100

136Te 74430 50 1763 s 008 ot 02 B~=100; B n=1.315

186 79500 50 834 s 10 (1) 02 B~=100

136m  _78850 110 650 120 BD 469 s 10 (67) 02 B~=100; IT=0

6xe -86425 7 STABLE  (>10Zy) O0f 02 02Be74 T 1S=8.8716;23 ?

1%6xg" —84533 7 1891.703 0.014 295 us 0.09 6t 02 1T=100

16Cs 863387 1.9 * 1316 d 003 5t 02 B~=100

6Ccgn 85821 5 518 5 * 19 s 2 8 02 83We07E IT=28"?

136Ba 888869 0.4 STABLE 0t 02 1S=7.854 24

136Bgm —86856.4 0.4 2030.466 0.018 3084 ms 19 7 02 1T=100

6 a -86040 50 987 m 003 1t 02 B*=100

136 gn 85790 50 255 9 14 ms 3 (8)-* 02 ABBW E IT=100 *

16Ce 86468 13 StABLE  (>38Py) 0" 02 01Da22 T 1S=0.1852; 283+ ?

136Cem -83373 13 3095.5 0.4 22 pus 02 10t 02 1T=100

Bopr 81327 12 131 m 01 2t 02 B+=100

1B6pm 80732 12 59462  0.22 917 ns 09 (6t 02 1T=100

B6Nd  —79199 12 507 m 03 ot 02 B+=100

16pm  —71200 80 *& 107 s 6 (57) 02 B*+=100

B6pmm —71070 90 130 120 BD+& 47 s 2 (2t) 02 B*=100

B6gm —66811 12 47 s 2 ot 02 B+=100

136gm™ 64546 12 2264.7 1.1 15 us 1 (87) 02 1T=100

B6Ey  —56260# 200# * 33 s 03 (7f) 02 89Vio4 D B*=100; B*p=0.09 3

16EyM 562604 540# 0#  500# * 38 s 03 (3*) 02 89vio4 D B*=100; B+p=0.093

136Gd  —49050# 400# 1# s (>200ns) O0F 02 00Soll | B+?

136Th  —35970# 600# 2004 ms 02 B+ ?

«1%8h  D:...; B 2n=0.28# ok

«13La" E: approx. 10-40keV above 230.1 level, from ENSDF 02, thus 230.1 + 25(9) Kok

187gn —50310# 600# 190 ms 60 5/27# 02 B~=100; B n=5815

1379 —60260# 400# 450 ms 50  7/2"# 94 02Sh08 TD B~=100; B~ n=49 10

B37Te  —69560 120 249 s 005 3/2°# 94 93Ru0L D B~=100; B n=2.99 16

87 76503 28 2413 s 012 (7/2") 94 93Ru01 TD B =100; B n=7.1423

B37xe 82379 7 3818 m 0013 7/2- 9% B~=100

187Cs  -86545.6 0.5 30.1671 y 0.0013 7/2 01 02Un02 T B~=100

BB7Ba —87721.2 04 STABLE 3/2t 97 1S=11.232 24

137Bgm —87059.5 0.4 661.659 0.003 2552 m 0001 11/2 97 1T=100

B a -87101 13 60 ky 20 7/2+ 94 £=100

¥7ce 85879 13 90 h 03 3/2t 94 B+=100

187Cem 85625 13 25429  0.05 344 h 03 11/2° 9% 1T=99.22 3; 37=0.78 3

Bipr 83177 12 128 h 003 5/2t 94 B+=100

B7pm 82616 12 56122  0.23 266 s 11/2-

B7Nd  —-79580 11 385 m 15 1/2+ o1 B*+=100

87Nd™ ~79061 11 51943  0.17 160 s 015 (11/27)01 1T=100

87pm 74073 13 & 2 m 5/2# Bt ?

B7pm™ —73920 50 150 50 BD & 24 m 01 11/2° %4 B+=100

137sm -68030 40 45 s 1 (9/27) 94 B*+=100

187gmm —67850# 60# 180# 504 20# s 1/2# B+ ?

ey —60020# 200# 84 s 05 11/2°#94 88BeA T [+=100

87Gd  —51210# 400# 22 s 02 7/2"# 94 99Xu05 T B+=100; BFp=?

187Th  —41000# 600# 600# ms 11/2°# 96 p?pt?

137 T : supersedes 74Ru08=24.5(0.2) from same group Hk
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138Bgy  —55150# 300# 500# ms (>300ns) 2°# 03 94Be24 | B~ 2B n?

18Te 65930 210# 14 s 04 ot 03 B~=100; B n=6.321

138) —72330 80 623 s 0.03 (27) 03 93Ru01 D B =100; B n=5.4618

138xe 80150 40 1408 m  0.08 ot 03 B~=100

18cs 82887 9 3341 m 018 3 03 B~=100

138cgm 82807 9 79.9 0.3 291 m 0.08 6" 03 IT=812;, 37 =192

BCg 82847 25 40 23 R="? fsmix

138Ba  -88261.6 0.4 STABLE ot 03 1S=71.698 42

138ggn  _g6171.1 0.4 2090.54 0.06 800 ns 100 67 03 1T=100

1Bla 86525 4 102 Gy 1 5t 03 1S=0.090 1; ... *

138 gn 8452 4 7257  0.03 116 ns 5 (3)* 03 IT=100

138Ce 87569 10 STABLE (>150Ty) Ot 03 01Da22 T  1S=0.2512; 23" ?

138Cem 85440 10 2129.17 0.12 865 ms 020 s 03 1T=100

1BBpr 83132 14 145 m 005 1+ 03 B+=100

18pym 82783 17 348 23 BD 212 h 0.04 7 03 B=100

BN —82018 12 504 h 009 ot 03 B+=100

138Ng™ —78843 12 31749 0.4 410 ns 50 (10") 03 1T=100

18pm 74940 27 * 10 s 2 1# 03 B=100

138pmm 74911 13 30 30 BD x 324 m 005 5# 03 B+=100

138pmn nonexistent  EU 324 m 005 (3%) 81De38 |  B+=100 *

18gm  —71498 12 31 m 02 ot 03 B+=100

8Ey 61750 28 121 s 0.6 (67) 03 Bt=100

18Gd  —55780# 200# 47 s 0.9 ot 03 B=100

18Gdm _53550# 200# 2232.7 11 6 us 1 (87) 03

18Th  —43630# 400# 800# ms (>200ns) 03 00Soll | Bt ? p=0 *

138Dy 349404 6004 200# ms or B+ ?
«¥La D:...;Bt=65.65 B =34.45 ok
«138Pm" D : arguments for a second isomer, of intermediate spin, are not convincing ok
«138Th D : from 93Li40 ok

1395y —50320# 500# 300# ms (>300ns) 7/2*# 01 94Be24 | B~ ?

19Te  —60800H# 4004 500# ms (>300ns) 5/2°# 01 94Be24 | B~ 2B n?

139) —68840 30 2282 s 0010 7/2*# 01 93Ru01 T B =100; 3 n=1003 =«

1B9%e 75644 21 3968 s 014 3/20 01 B~=100

39cs  —80701 3 927 m 005 7/2+ 01 B~=100

13983  —84913.7 0.4 81 m 03 (7/27) 01 B~=100

1395 872314 24 STABLE 7/2 01 1S=99.910 1

19Ce 86952 7 137.641 d  0.020 3/2¢ 01 £=100

139cem 86198 7 754.24  0.08 56.54 s 0.13 11/2- 01 941tA T IT=100

139pr 84823 8 441 h 0.04 5/2+ 01 BT=100

BNd 81992 26 297 m 05 3/2¢ 01 B+=100

19Nd™ 81761 26 23115 0.05 550 h 020 11/2- 01 B+=88.24;1T=11.84

19pm 77496 13 415 m 005 (5/2)t 01 B*+=100

®pmm 77307 13 1887 03 180 ms 20 (11/2)- 01 IT~100; B+=0.16#

39gm 72380 11 257 m 010 1/2% 01 BT=100

19gmm 71923 11 45740 0.22 107 s 0.6 11/2- 01 IT=93.75; 3*=6.35

1¥gy 65398 13 179 s 06 (11/2)~ 01 B+=100

19Gd  —57530# 200# * 57 s 0.3 9/2~# 01 99Xi0o4 T  B+=100; B*p=" *

139Gd™ —57280# 250# 2504  150# « 48 s 09 1/2# 01 B*+=100; B+p=" *

19T —48170# 300# 16 s 0.2 11/2 # 01 BT=100; Bp?

1B9py  —37690# 500# 600 ms 200  7/2'# 01 B+=100; B*p?
#139) T : average 93Ru01=2.280(0.011) 80AI15=2.29(0.02) Kok
«¥Gd T : average 99Xi04=5.8(0.9) 88Be.A=5.8(0.4); other 83Ni05=4.9(1.0) not used ok
«1¥Gd T:  sinceit corresponds to a mixture of ground-state and isomer Kok
+139Gd™ D : assuming that the delayed protons reported by 83Ni05 are from both states *k



78 G. Audi et al./ Nuclear Physics A 729 (2003) 3-128

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

40T _56YE0# 300# 300# ms (>300ns) OF 98 94Be24 | B~ 2B n?

140) —64270# 200# 860 ms 40 3" 95 B~=100, B n=9.310

40xe 72990 60 1360 s 0.10 ot 02 B~=100

“0cs 77051 8 637 s 03 1~ 95 B~=100

140gg 83271 8 12.752 d  0.003 o 98 B~=100

WLa -84321.0 24 16781 d 0.0003 3 95 B~=100

1“0ce 880833 25 STABLE 0" 95 15=88.450 51

40cgn 859755 2.5 2107.85 0.03 73 us 15 6"

Mopr 84695 6 339 m 001 1t 95 B+=100

“40pm  _g3932 6 7633 0.7 305 us 020 (8)~

YONd —84252 28 337 d 0.02 (o) 95 £=100

1ONd™ 82031 28 22214 0.1 600 us 50 7 95 1T=100

“0pm 78210 40 92 s 0.2 1t 95 B+=100

10pmm 77783 13 420 40 BD 595 m 0.05 8 95 B+=100

40gm 75456 12 1482 m 012 ot 95 B+=100

WEy 66990 50 151 s 0.02 1* 95 B+=100

MOEy™ 66780 50 210 15 125 ms 2 5# 95 ABBW E IT~100; B"<1 *

“0cd 61782 28 158 s 0.4 of 95 91F03 T pB*=100

40Th 50480 800 24 s 02 5 97 B+=100; B*p=0.26 13

40Dy —42840# 500# 700# ms ot 02 B+ ?

40pym _40670# 500# 2166.1 05 70 us 05 (87) 02 B2

40Ho  —29310# 500# 6 ms 3 8t# 02 p=2, B+=1#

«M“OEU™ E: lessthan 50keV above 185.3 level, from ENSDF, thus 185.3 + 25(15)

MlTe _51560# 400#

141 —60520# 200#

41xe —68330 90

Mics  —74477 11

4lBa  —79726 8

Ml a  —82938 5

Mlce —85440.1 25

Mlpr 860209 25

MINd  —84198 4

MINd™ 83441 4 75651
Wlpm 80523 14

M4lpmm _79895 14  628.40
141gm 75939 9

lgmm 75763 9 1760
Mgy 69927 13

Mlgym 69831 13 96.45
MlGgd —63224 20

MiGdm —62846 20  377.8
MiTh 54540 110

41ThM  _54540# 230# o# 20!
Mipy  _45320# 300#

Mlho  —34370# 500#

14lHo™m _34300# 500# 66

0.05

0.10

0.3

0.07

0.2

0%

2

*

EU x

100# ms (>300ns)
430 ms 20
173 s 0.01
2484 s 0.16
1827 m  0.07
392 h 0.03
32508 d 0.013
STABLE
249 h 0.03
620 s 0.8
2090 m 0.05
630 ns 20
102 m 0.2
226 m 0.2
407 s 0.7
27 s 0.3
14 s 4
245 s 05
35 s 0.2
79 s 0.6
900 ms 200
41 ms 03
64 pus 08

*41ThM | : existence discussed in 88Be.A. Provisionally accepted

#M4LHoM T : from 01Se03=6.5(+0.7-0.9)

5/2-#
7/24
5/2(-#

*k

01 94Be24 | B~ 2pn?

o1 B~=100; B~ n=213

o1 B~=100; B~ n=0.044 5
01 B~=100; B~ n=0.0353
o1 B~=100

01 B~=100

01 B~=100

01 1S=100.

01 B=100

01 70Ab05 D IT~100; 3*=0.0328
01 BT=100

01 1T=100

o1 B+=100

01 +~100; IT=0.313
o1 B+=100

01 IT=863; 37=143

01 B=100; B*p=0.03 1
01 Br=892;I1T=112

01 B=100

01 88BeA | B*=100 *
01 B+=100; BT p="

02 p=?, BT =1#

02 01Se03 ET p=100 *

*3k
*%
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142Te  —47430# 600# 50# ms(>300ns) OF 00 94Be24 | B~ 2
142) —55720# 400# 200 ms 2°# 00 B~=100; B~ n=25#
142xe  —65480 100 122 s 002 0t 00 03Be05 TD B~=100; B n=0.363
“cs  —70515 11 1689 s 0.011 0~ 00 93Ru01 T B~=100; 3~ n=0.090 4 *
42Bg 77823 6 106 m 02 ot 00 B~=100 *
4213 80035 6 9.1 m 05 2= 00 B~=100
“2Ce 845385 3.0 STABLE (>50Py) 0" 00 1S=11.11451; a 2,2~ ? =
“2pr 837927 25 1912 h 004 2= 00 B~ ~100; £=0.0164 8
42prm - _83789.0 2.5 3.694 0.003 146 m 05 5 00 1T=100
“2Nd 859552 2.3 STABLE ot 00 1S=27.25
42pm 81157 25 405 s 05 1+ 00 B+=100
142pmm _go274 25 883.17 0.16 20 ms 02 (8~ 00 1T=100
42gm 78993 6 7249 m 005 ot 00 B+=100
WEy 71320 30 236 s 010 1t 00 91F03 T pB+=100 *
W2gym 70856 12 460 30 BD 1.223 m 0.008 8 00 B =100
4264 —66960 28 702 s 06 ot 00 B+=100
42Th  _57060# 300# 597 ms 17 1t 00 B=100; Bp=0.0022 11
42Tpm _56780# 300# 280.2 1.0 303 ms 17 (57) 00 1T~100; B*<0.5
2Dy _49960# 360# 23 s 0.3 ot 00 B=100; B p=0.06 3
12Ho  —37470# 500# 400 ms 100 (6to9) 02 B*~100; B p=7?; p=~0
#12Cs T : average 93Ru01=1.684(0.014) 77Re05=1.70(0.02) Kok
+“?Ba D : B~ n=0.091(0.003)% in ENsDF 00 contradicts Q(8~n)=—2955(7) keV ok
¥1%2Ce T :lower limitisfor a decay; for BB decay 01Da22>>260 Py ok
«M2Ey T : average 91Fi03=2.34(0.12) 75K e08=2.4(0.2) o
13 —51640# 400# 100# ms (>300ns) 7/2"# 02 94Be24 | B~ 2, B~ n=40#
43xe —60450# 200# 511 ms 6 5/2~ 02 03Be05 TD [B~=100; 3~ n=1.00 15
“3cs 67671 24 1791 s 0007 3/2F 02 B~=100; B n=1.647
43Ba  -73936 13 145 s 0.3 5/2- 02 B~=100
43 4 78187 15 142 m 01 (7/2)F 02 B=100
“3ce -816120 3.0 33.039 h 0006 3/2= 02 B~=100
“pr 830735 26 1357 d 002 7/2% 02 B~=100
“3Nd  —84007.4 23 STABLE 7/2- 02 1S=12.22
43pm 82966 3 265 d 7 5/2+ 02 £=100; et <5.7e-6
143pm™ 82006 3 959.73 0.13 240 ns 0.7 11/2- 02 1T=100
43gm 79523 4 875 m 0.08 3/2% 02 BT=100
143gmm 78769 4 75399 0.16 66 s 2 11/2- 02 1T~100; B+=0.246
43gmn 76729 4 2793.8 0.13 30 ms 3 23/20) 02 1T=100
MWpy 74242 11 259 m 002 5/2t 2 B*=100
WSgym 73852 11 38951 0.04 500 ps 05 11/2- 02 1T=100
43Gd 68230 200 39 s 2 (1/2)* 02 78Fi02 D B+=100; B*p=? B+a=? =
43Gdm 68080 200 152.6 0.5 1100 s 14 (11/27) 02 78Fi02 D B*=100; B*p=? BTa=?
“Th  —60430 60 12 s 1 (11/27) 01 B=100
M3TpM  —60430# 120# o#  100# <21 s 5/2+# 01 B+ ?
143py  —52320# 200# 56 s 1.0 (1/2*) 01 03Xu04 TJ B+=100; B*p=" *
43pym _52010# 200# 310.7 0.6 30 s 03 (11/27) 01 03Xu04 JTD B*=100; B*p=?
3o _42280# A400# 300# ms(>200ns) 11/2 # 01 00Soll | B+ ?
WSEr  31350# 600# 200# ms 9/2°# Bt ?

«%Gd D : 78Fi02: BTpand/or B+ a for “3Gd+*3Gd™=0.001%, 39 particles detected
43Dy T : others: 84Ni03=3.2(0.6) 83Ni05=4.1(0.3) in two different experiments

sk
Hk
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¥4 _a6580# 5004 50# ms (>300ns) 1 # Ol 94Be24 | B~ 2 B n=40#

Wixe —57280# 300# 388 ms 7 o+ 01 03BeO5 TD [ =100; 3 n=3.03

Wcs 63270 26 04 ms 4 1% o1 B~=100; B~ n=3.20 21

ACEM  _62070# 2004 3004  200# <1 s (>3 o1 B=21T?

1Ba  —71769 13 115 s 0.2 o 01 B~=100 *

YWla 74890 50 408 s 04 (3) o1 B~=100

Cce 80437 3 28491 d 0.05 (0 01 B~=100

Wapr —80756 3 17.28 m 0.05 (on 01 B~=100

Mapym 80697 3 59.03 0.03 7.2 m 0.3 3 01 1T~100; 3~=0.07

1Nd —-837532 23 229 Py 016 (0 01 1S=23.8 3; 0=100

1pm  —81421 3 363 d 14 5 01 94Hi05 D €£=100; e* <8e-5

4pmm 80580 3 840.90 0.05 780 ns 200 (9t o1 1T=100

Wapmn 72825 4 85958 22 27 us (27t) o1 1T=100

4gm  —819720 28 STABLE ot 01 1S=3.077; 2" 2,a ?

4gmm 796484 2.8 2323.60 0.08 880 ns 25 6" 01 1T=100

WEY  —75622 11 102 s 0.1 1" 01 B*+=100

MEy™ 74494 11 11276 0.6 10 ps 0.1 (87) o1 1T=100

WGd  —71760 28 447 m 0.06 o+ 01 B+=100

WTh 62368 28 1 s 1t o1 B+=100; B+p?

WTHM 1971 28 3969 05 425 s 015  (67) OL IT=66; B=34; B*p?

W4T 61892 28 476.2 0.5 28 us 0.3 (87) o1 1T=100

1ATHP 61851 28 5171 0.5 670 ns 60 9*) 01 1T=100

Wpy 56580 30 91 s 04 ot o1 B+=100; B*p="

Wo  _45200%# 300# 700 ms 100 01 B+=100; B+p="

WAEr  _36910# 400# 400# ms (>200ns) O 01 00Soll |  B*?

**Ba D: B n=3.67inENsDF 01 belongsin fact to **Cs Kok
W5xe  —52100# 300# 188 ms 4 3/2°# 97 03Be05 TD B =100; 3 n=5.06
W5Ccs  —60057 11 582 ms 6 3/2t 93 93Ru01 TD pB=100; B n=1438 =
“5Bg 67410 70 431 s 016 5/2= 98 B~=100
WSLa  —72990 0 248 s 20 (5/2%) 98 96Ur02 J B~=100
¥5Cce  —77100 40 301 m 0.06 (3/2) 93 B~=100
15pr —79632 7 5984 h 0.010 7/27 93 B~=100
“SNd  —81437.1 2.3 STABLE 7/2- 93 1S=8.31
15pm 81274 3 177y 0.4 5/2% 93 £=100; 0=2.8e-7
“5gm  _80657.7 2.8 340 d 3 7/27 02 £=100
Ysgym 718715 2.9 87862 0.7 990 ns 170 (49/2*) 02 IT=100
WSEy 77998 4 593 d 0.04 5/2t 93 B*+=100
USEym 77282 4 7160 0.3 490 ns 11/2- 93 IT=100
¥SGd  —72927 19 230 m 0.4 1/2% 01 B+=100
W5Gd™ 72178 19 749.1 0.2 85 s 3 11/2- 01 1T=94.35; B*=5.75
YSTh 5880 60 204 m (3/2*) 96 93To04 J B+ 2
USTRHM  _e5880# 120#  O#  100# 309 s 07 (11/2°) 9% 93AI03 T B+=100 *
15D —58290 50 95 s 1.0 (1/2%) 93 93AI03 T  B+=100; B*p=" *
USpym 58170 50 118.2 0.2 141 s 0.7 (11/27) 93 93To04 T Bt=100 *
Yo —49180% 300# 24 s 01 (11/2) 93 B+=100
1SHo™ —49080# 320# 1004 1004 100# ms 5/2"# Bt 21T?

VSEr  -30690# 400# 900 ms 300 1/2%# 98 B1=100; Bp="

USTm  _27880# A400# 31 us 03 (11/27) 02 98Bal3 TJ p=100 *
«%5Cs T : average 93Ru01=579(6) 82Ra13=594(13) ok
#M5ThM T : average 93A103=31.6(0.6) 82N008=29.5(1.0) and 82A107=29.5(1.5) .
+“5Dy T : average 93A103=10.5(1.5) 93T004=6(2) and 84Sc.C=10(1) ok
«“5DyM T : average 93T004=14.5(1.0) 82N008=13.6(1.0) ok
#5Tm T average 03Ka04=3.1(0.3) 98Bal3=3.5(1.0) J:: not adopted by ENSDF’ 02 ok
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U6y  _486TO# 400# 146 ms 6 0+ 97 03Be05 TD B =100; B n=6.915

46Cs  _55620 70 323 ms 6 1= 97 93RuOL T pB-=100; B~ n=1425 =

16Ba  —65000 70 222 s 007 (o) 97 93Ru01 D [ =100 *

M6 a  —69120 70 * 627 s 010 2- 97 93Ru0l D pB~=100 *

46 gn _68990 150 130 130 * 100 s 01 (67) 97 79Ked2 E B~=100 *

16Ce 75680 70 1352 m 013 of 97 B~=100

4pr 76710 60 2415 m 018 (2 97 B~=100

146Ng  —80931.1 2.3 STABLE ot o7 1S=17.23, 2B~ 2, a ?

46pm 79460 5 553 y 005 3 99 £=66.0 13; ~=34.013

46gm  —81002 4 103 My 5 of 97 a=100

MSEy 77122 6 461 d 003 4 97 B+=100

M6EYM 76456 6  666.37  0.16 235 pus 3 ot 97 IT=100

16Gd 76093 5 4827 d 010 of 01 £=100

16Th 67770 50 * 8 S 4 1t 97 Bt=100

W6ThM 676204 110# 1504  100# * 241 s 0.5 5 97 93AI03 T p*=100

16T 668404 110# 9304  100# 118 ms 002 (107) 97 1T=100 *

16Dy 62554 27 332 s 07 0" 97 93AI03 T B*=100

16pym 59618 27 29357 0.6 150 ms 20 10t# 97 1T=100

UHo  _51570# 200# 36 s 03 (10V) 97 B+=100; B+p="

USEr  _44710# 300# 17 s 06 0 97 93To05 D p+=100; B+p=?

M6Tm 312804 400# 240 ms 30 (67) 02 p~100; B+ ?

W6Tm™ 312004 4004 71 6 72 ms 23 (10*) 02 p=7?; BT =16#
«6Cs T : average 93Ru01=321(2) 76Lu02=343(7) sk
+%Ba D :93Ru01 B~ n<0.02% is not relevant since Q(8~n) is negative: =—190(100) ok
+“6La D :93Ru01 B~ n<0.007% is not relevant since Q(B~n) is negative: =—180(80) ok
«48La"  E : derived from Q(**6La™)=6660(120) in 79K e02 ok
«146Th"  E: 779.6 keV above “6Th™, from ENSDF s

Wixe —43260# 400# 130 ms 80 3/2°# 98 03Be05 TD B~=100; B n=4023 =«

WCcs  _5020 50 225 ms 5 (3/2*) 92 93Rwl D B-=100; B~n=28517

4Ba  _60600H# 210# 893 ms 1 (3/2%) 98 93RUOL D B-=100 *

Y g 66850 50 4015 s 0008 (5/2¢) 98 93RU0L D B~=100; - n=0.0403 «

YICe 72030 30 564 s 10 (5/27) 92 B~=100

Wpr  _75455 23 134 m 04 (3/27) @2 B~=100

WNd -78151.9 23 1098 d 001 5/20 92 B~=100

Wpm  —79047.9 24 2.6234 y 0.0002 7/2% 96 B~=100

Wism 792721 24 106.0 Gy 11 7/2- 92 70Gul4 T  1S=14.9918; a=100 *

WEy 77550 3 241 d 06 5/2t 99 +T2100; a=0.0022 6

“iGgd -75363 3 3806 h 012 7/2= 99 B+=100

WGd™ 66775 3 85878 0.4 510 ns 20 (49/2%) 99 IT=100

WiTh 70752 12 164 h 003 1/2"# 99 97wWad4 T p=100

WITHM 70701 12 506 09 187 m 005 (11/2)- 99 93AI03 T B*+=100 x

YDy 64188 20 4 s 10 1/2° 92 84To07 D B+=100; B p~0.05

47pym 63438 20 7505 0.4 5 s 1 11/20 92 B=654;1T=354

W¥Ho 55837 28 58 s 04 (11/27) 92 BT=100; Btp?

WIEr 470504 300# *& 25 s (1/2%) 92 B+=100; B*p="

WTErM  _AGQS0# 300# 1004  5O0# «& 25 s 02 (11/27) 92 B+=100 x

W Tm 363704 300# 580 ms 30 11/2- 02 B+=855; p=155

4TTmM 363004 300# 60 5 p 360 pus 40 3/2° 02 p=100

17xe D:from B n<8%

147Ba D :93Ru01 3~ n=0.06(3)% contradicts Q(3~n)=—340(120)

WLa  J:from96Ur02

¥iSm T average 70Gu14=106(2) 65Val6=108(2) 64D001=104(3) 61Wr02=105(2)

UITHM T : average 93A103=1.92(0.07) 738013=1.83(0.06)
WIEM  E: estimated from 11/2 level in isotones 11Sm=175 3Gd=152 4°Dy=118

E: from 87Li09

Hok
sk
Hk
*ok
Hok
ok



82 G. Audi et al./Nuclear Physics A 729 (2003) 3-128
Nuclide Mass excess Excitation Half-life Jn Ens Reference Decay modes and
(keV) energy(keV) intensities (%)
148Cs  —47300 580 146 ms 6 00 B~=100; B~ n=25.125
8B 58010 80 612 ms 17 of 00 B~=100; B~ n=043
48 3 63130 60 126 s 008 (27) 00 B=100; B n=0.153
48Ce 70391 29 56 s 1 o+ 00 B~=100
Y8pr 72531 26 229 m 002 1 00 B~=100
V8prm  _72480# 40# 50# 30# 201 m 007 (4) 00 ABBW E (=100 *
48Nd 774134 2.8 STABLE  (>3.0Ey) or 00 82Be20 T 1S=571;2B 2 a?
18pm 76872 6 5368 d 0.002 1 00 B-=100
18pmM 76734 6 137.9 0.3 4129 d 0.11 5,6 00 B~=95.86;1T=4.26
18gm 793422 24 7 Py 3 of 00 1S=11.24 10; a=100
WY8gy 76302 10 545 d 0.5 5 00 B1=100; 0=9.4e-7 28
“8Gd 762758 2.8 746 'y 3.0 0" 00 a=100; 28+ ?
48Th 70540 14 60 m 1 2- 00 B*+=100
18TpM 70450 14 90.1 0.3 220 m 005 (9" 00 B+=100
18Tp" 61921 14 8618.6 1.0 1.310 us 0.007 (271) 00 1T=100
48Dy 67859 11 33 m 02 o+ 00 B+=100
“8Ho 58020 130 22 s 11 (1t) 00 B*+=100
18Ho™ _57620# 160#  400# 100# 949 s 012 (6)~ 00 93AI03 T pB*=100; B"p=0.08 1 *
148Ho" _57330# 160# 690#  100# 235 ms 004 (10Y) 00 1T=100 %
48T _51650# 200# 46 s 02 ot 00 B+=100; B+p~0.15
148Tm  —30270# 400# 700 ms 200 (10") 00 B=100
148yh  —30350# 600# 250# ms o+ B2
«48PrM  E : derived from ENSDF estimate E<90keV s
#M8HoM T : average 93A103=9.30(0.20) 89Ta11=9.59(0.15) .
«“8Ho" E: 694.4keV above “8Ho™, from ENSDF Kok
19Cs 438504 200# 1504 ms (>50ms) 3/2t# 95 87Ral2 | B~ 2B n?
149Ba  —53490# 200# 344 ms 7 3/27# 95 B~=100; B n=0.43 12
149 3 —60800# 320# 105 s 003 5/2*# 95 93Ru0l D B~=100; B n=143
9Ce 66700 100 53 s 0.2 3/27# 98 B~=100
49 _71060 80 226 m 007 (5/2%) 95 B-=100
19Nd —-743809 2.8 1728 h 0.001 5/2- 95 B~=100
9pm  —76071 4 53.08 h 0.05 7/2+ 95 B~=100
49pm™ _75831 4 240.214  0.007 3% us 3 11/2-
49gm 771419 24 STABLE  (>2Py) 7/27 %5 1S=13827;a ?
MOEy 76447 4 931 d 04 5/2¢ 95 £=100
49Gd -75133 4 928 d 010 7/~ o1 B*+=100; 0=4.3e-4 10
19Th  —7149 4 4118 h  0.025 1/2¢ 99 B+=83.317, a=16.7 17
19TpM 71460 4 35.78 0.13 416 m 004 11/2- 99 +~100; a=0.022 3
“9py 67715 9 420 m 014 7/2) 95 88Ah02 J  BT=100
19pym 65054 9 2661.1 0.4 490 ms 15 (27/27) 95 1T=99.3 3; 3+=0.7 3
149pyn _60230 30 7490 30 28 ns 2 (47/2%) 95 1T=100 *
“9Ho 61688 18 211 s 02 (11/27) 95 B*=100
M9HoM 61639 18  48.80  0.20 5 s 3 (1/27) 95 B+=100
M9gr 53742 28 4 s 2 (1/2%) 95 B+=100; Btp=72
WOgrm 53000 28 741.8 0.2 89 s 0.2 (11/27) 95 Bt=9657;1T=357;... =*
149Tm  —44040# 300# 900 ms 200 (11/2°) 95 B"=100; B+p=0.26 15
19yp  —33500# 500# 700 ms 200 (1/2%,3/2%) 95 01Xu06 TD B*=100; Btp=2
*149Dy"  E: 7409.9 above level at ~80keV ok
#L49ErM .;BTp=0.187 E
150cs  —38960# 300# 100# ms (>50ms) 97 87Ral2 | B~ 2B n?
150Ba  —50600# 400# 300 ms o+ 95 B~=100; B~n?
10La  —57040# 4004 510 ms 30 (3%) 97 950k02 TJ B~=100; B n=2.73
10Ce 64820 50 40 s 06 o+ 95 B~=100
1%0pr 68304 26 619 s 016 (- 9% ~=100
10Nd  —73690 3 67 Ey 07 of 96 97Ded40 TD 1S=5.6 2; 23~ =100 *
10pm 73603 20 268 h 002 (1) 95 B~=100

. A-group is continued on next page.. . .
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A-group continued . . .

10gm —77057.3 2.4 STABLE 0" 96 1S=7.381
B0py 74797 6 369 y 09 5-) 95 B+=100
10gy™ 74755 6 421 0.5 128 h 0.1 0 95 B=892;7=112;...
80Gd 75769 6 179 My 008 ot 9% a=100; 2B+ ?
10Th  —71111 8 348 h 0.16 (27) 96 "~100; a<0.05
150THhM 70654 28 457 29 MD 58 m 0.2 9t 96 T2100; IT ?
80py 69317 5 717 m 005 ot 9% B+=645; a=365
0Ho —61948 14 * 768 s 1.8 2= 95 93AI03 T BT=100
150Ho™ —61960 50 -10 50 BD x 233 s 0.3 (99" 95 B+=100
10Ho" —61960 50 8000 751 ns
180gr 57833 17 185 s 07 ot 95 B+=100
10Tm 466104 200# «*& 3H s (1) 88Ni02 J BT=100
1S0Tm™ _46470# 240# 140%#  140# x& 220 s 006 (67) 95 96Ga24 T B+=100; Bp=1.23
180T _45800# 240# 8104  140# 52 ms 03  (10°) 95 IT=100
150y —38730# 400# 700# ms(>200ns) O 97 00Soll | B+ ?
10|y _24940# 500# 46 ms 6 (5,67)02 00GIOLJ p=7 B+=30#
180 ym _24900# 5004 34 15 p 80 pus 60 (1t,2%) 02 00GIOL J p=100; B+ ?
#Nd T : from 6.75(+0.37-0.68 statistics + 0.68 systematics)
«10EUM D ... IT<5e-8
#10Ho T : average 93A103=78(2) 82N008=72(4)
#10TmM T : average 96Ga24=2.22(0.07) 88Ni02=2.15(0.10) and 87T005=2.2(0.2)
+150Tm™ T : 82No08=3.5(0.6) at variance, not used D : from 88Ni02
+10Tm" E : 671.6 keV above 0Tm™, from ENSDF

151cs 352204 500# 60# ms (>50ms) 3/2+# 97 87Ral2 | B~ 7B n?

151Ba  —45820# 400# 200# ms(>300ns) 3/2°# 97 94Be24 | B ?

15l a  —54290# 400# 300# ms(>300ns) 5/27# 97 94Be24 | B~ ?

51ce —61500 100 102 s 006 3/27# 97 B~=100

Blpr @771 23 1890 s 007 (3/2) 97 B~=100

1BINd  —70953 3 1244 m 007 3/2¢ 97 B~=100

15lpm —73395 5 2840 h 004 5/2¢ 97 B~=100

15lgm 745825 2.4 0 vy 8 5/2- 97 B~=100

15lgm™ —74321.4 2.4 26113  0.04 14 pus 01 (11/2)~ 97 1T=100

BlEy 746591 25 STABLE 5/2% 97 1S=47.813

BBlEym —74462.9 25 196.245 0.010 589 us 05 11/2 97

Bigd —74195 4 124 d 1 7/2- 97 £=100; 0=1.0e-6 6
BlTh —71630 5 17609 h 0001 1/2+) 99 B*+~100; a=0.0095 15
1lThm 71530 5 9954  0.06 25 s 3 (11/27) 9 IT=93.84; Bt=6.24
Blpy 68759 4 179 m 03  7/20) 99 Bt=? a=564
Bl —63632 12 352 s 01 11/20) 97 8/NeA J B+=2 a=223
1BlHom —63591 12 41.0 0.2 472 s 10  1/20) 97 8/NeA J a=7718;B"?
15lgy 58266 16 235 s 13 (7/27) 97 B+=100

15lgpm 55681 16 2585.5 0.6 580 ms 20 (27/27) 97 IT=95.33; B+=473
lTm —50782 20 & 417 s 010 (11/27) 97 B+=100

1ITmM —50690 21 92 7 AD & 66 s 14 (1/2%) 97 B+=100

BITmM —48126 20 265567  0.22 451 ns 24 (27/27) 97 IT=100

151yph  —41540 300 16 s 05 (1/2%) 97 86Tol2 T B+=100; B*p=?
15lyp™m _40790# 320# 7504  100# 16 s 05 (11/27) 97 86Tol2 TD B*~100, B*p=2 IT=0.4#
15lyp" —39750# 580# 1790#  500# 26 us 07 19/2°# 97 IT=100

151ypP —39090# 580# 2450#  500# 20 pus 1 27/2-# 97 IT=100

151y —30200# 400# 806 ms 19 (11/27) 02 93Se04 D p=2, B+=37#

B ym —30130# 400# 77 5 p 6 us 1 (3/2+) 02 p=2 B+ ?

151yh T : derived from 1.6(0.1), for mixture of ground-state and isomer with almost same half-life

* T

* E : 740# estimated by 90AKO1 (see ENSDF 97)

#151Yp" E: 1791.2keV above 1Yb™ (see ENSDF 97)

* E : 2448keV above 1Y b™ (see ENSDF 97)

* D : p=63.4(0.9)% in ENSDF 02, based on predicted beta-decay half-lifexx220ms

* %k X X ¥
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15283 —42600# 500# 100# ms ot 97 B2

1521 3 —50070# 400# 200# ms (>300ns) 97 94Be24 | B ?

152Ce  —59110# 200# 11 s 03 0" 97 90Ta07 T B~ =100 *

152pr 63810 120 363 s 012 4% 97 99To04 J [B~=100

152Nd  —70158 25 114 m 02 ot 97 B~=100

152pm 71262 26 ¥ 412 m 008 1t 97 B~=100

12pmm _71120 80 140 90 BD* 752 m 008 4 o7 B~=100

152pmn _71010# 150# 250# 150# « 138 m 02 8 97 B~~100; IT=? *

1529m 747688 25 STABLE ot 97 1S=26.75 16

12Ey 728945 25 13537 y  0.006 3 97 B+=7213;37=27.93

152Eym 728489 25 455998  0.0004 93116 h 00013 0O 97 B~=724; 37=284

12Eyn 727466 25 147.86 0.10 9% m 1 8 97 IT=100

192Gd 747142 25 08 Ty 8 ot 97 1S=0.20 1; a=100; 283+ ?

12Th 70720 40 175 h 01 2~ 98 B+=100; a<7e-7

152Tpm 70220 40 50174 0.19 42 m 01 8" 98 IT=78.88; 3t=21.28

12Dy 70124 5 238 h 002 0" 99 £~100; a=0.100 7

240 63608 14 1618 s 03 2 97 B+=883; a=123

152Hgm 63448 14 160 1 500 s 04 9t 97 B+=89.217; a=10.8 17

152Ho" —60588 14  3019.59 0.19 84 us 03 19 97 IT=100

182y _g0500 11 103 s 01 ot 97 a=904; B+=104

152Tm —51770 70 ¥« 80 s 10 (2%~ 97 B+=100

152Tm™ —51670# 110# 100# 80 « 52 s 06 (9t 97 B+=100

152yp 46310 210 304 s 006 ot 97 B+=100; Btp ?

152y —33420# 200# 650 ms 70 (5,67)97 88Ni02 T B*=100; BTp=157 *

«1%2Ce T : average 90Ta07=1.4(0.2) 91Ay.A=0.8(0.3) ok

«152Pm" E : ENSDF: “Probably feeds 7.52m level” at 140keV ok

#152 .y T : average 88Ni02=600(100) 87To02=700(100) Kok

15838 —37620# 800# 80# ms 5/2# B2

1583  —46930# 600# 150# ms(>300ns) 5/2+# 98 94Be24 | B ?

158Ce 553504 400# 500# ms(>300ns) 3/2°# 98 94Be24 | B~ ?

153pr 61630 100 428 s 011 5/2°# 98 B~=100

188Nd 67349 27 3.6 s 10 (3/2) 98 B~=100

188pm 70685 11 525 m 002 5/2° 98 B~=100

158gm 725658 2.5 46.284 h 0004 3/2" 98 B~=100 *

183gmm _72467.4 25 98.37 0.10 106 ms 03 11/2° 98 IT=100

8Ey 733735 25 STABLE 5/2% 98 1S=52.19 3

18Gd  —72889.8 25 2404 d 10 3/2- 98 £=100

18Gdm —72794.6 25 951737 0.0012 35 us 04 (9/2%) 98 IT=100

18Gdn —727186 25 171189  0.005 760 pus 14 (11/27) 98 IT=100

18Th 71320 4 234 d 001 5/2¢ 98 B+=100

18Thm 71157 4 163175  0.005 186 us 4 11/2- 98 IT=100

53py 69150 5 64 h 01 7/20) 99 B*~100; a=0.0094 14

8Ho 65019 6 201 m 003 11/2° 98 B+~100; a=0.051 25

18Hg™ —64950 6 68.7 0.3 93 m 05 1/2t 98 +~100; a=0.18 8

18gr 60488 9 371 s 02 7/2) 98 8Ahl J a=533;37=473 *

158Tm 54015 18 148 s 001 (11/27)98 a=913; =93

183Tm™ —53972 18 432 0.2 25 s 02 (1/2%) 98 a=923; B+=?

158y —47060# 200# 42 s 02 7/2°# 98 88Wi05 D B*=?2 a=50# ... *

158y ™ —44360# 220# 2700 100 15 pus 1 (27/27)98 *

158y —38410 210 900 ms 200 11/2- 98 97Ir01 D a=70# B+=7?,p=0 *

18 ym 38330 210 80 5 W s 1/2* 98 971r01 ED B* 2 a 2 p=0

18BLyn —35780 210 2632.9 0.5 15 us 3 27/2 98

158Hf  —27300# 500# 400# ms(>200ns) 1/2+# 00Soll | B*?

1S3Hfm 265504 510#  750# 100# 500# ms 11/2°# Bt 21T?2

«153Sm T : see also 99Sc12=46.274(7) o

«158Er  J:and 890t.A Kk

«153Yh D:...;B*p=0.0082 Kok

«158Yb™ E: in ENSDF 2578.2 + X s

«53Lu D : pdecay isfrom 97Ir01 ok
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B4 a  —42380# 600# 100# ms B2

14Ce  —52700# 500# 300# ms(>300ns) OF 98 94Be24 | B~ ?

4pr 58200 150 23 s 01 (3%,2%)98 B~=100

1%Nd  —65690 110 259 s 0.2 ot 98 B~=100

I4Nd™ —65210# 190# 480#  150# 13 us 0.5 98

IB4NGD —64340 110 1349 10 >1 pus (57) 98

1%4Pm 68500 40 *& 173 m 010 (0,1) 98 B~=100

14pm™ —68380 110 120 120 BD+x& 268 m 0.07 (3,4) 98 B~=100

1B4gm 724616 25 STABLE  (>23Ey) 0" 98 1S=22.7529; 2B~ ?

ey 717444 25 8593 y 0.004 37 98 B~~100; £=0.02 1

BEY™ 715991 25 1453 03 463 m 04 (8) 98 1T=100

4Gd —737132 25 STABLE ot 98 1S=2.18 3

1%4Th —70160 50 ¥« 215 h 04 0+ o8 B+=100; B~ <0.1

4TpM —70150 50 12 7 * 94 h 04 3~ 98 ABBW E p7=7827;1T=21.87;... =

14T —69960# 160# 200# 150# ¥« 227 h 05 7 98 Bt=98.26;1T=1.86

B4py 70398 8 30 My 15 ot 99 a=100; 2B+ ?

Ho 64644 8 11.76 m 019 2 98 F~100; a=0.019 5

194Ho™ 64406 28 238 30 AD 310 m 014 8t 98 B+=100; 0 <0.001; IT~0

4Er 62612 5 373 m 0.09 o~ o1 BT~100; a=0.47 13

4Tm 54429 14 * 81 s 03 (27) 98 a=545; B*=465

4Tm™ —54360 50 70 50 BD x 330 s 0.07 (9*) 98 a=585; =425 *

4y 49934 17 409 ms 2 ot 98 a=92.612; B*=7.412

1By —39570# 200# W s (27) 98 B2

14 um —39510# 200# 58 13 AD 112 s 0.08 (9*) 98 88Vi02 D PB*=100; BTp=2 ... *

184 40 —37300# 600# > 2562 35 pus 3 (17t) 98 IT=100

1BAHF 327304 500# 2 s 1 ot 98 B*~100; a~0
#4Th™ D:...; B7<01 ok
«1%4ThM E: less than 25keV, from ENSDF ok
«1Tm™ D : IT decay has not been observed ok
#¥LUuM D:...; BT a=?, a=0.002# sk
«14Lu™ D : B+pand B a modes observed by 88Vi02; B+ p confirmed by 90Sh.A sk

155 5 —38800# 800# 60# ms 5/2t# B2

185Ce  —48400# 600# 200# ms (>300ns) 5/2°# 97 94Be24 | B~ ?

18Py _55780# 300# # s (>300ns) 5/2°# 97 95CzA | [~ ?

15Nd  —62470# 150# 89 s 0.2 3/27°# A B~=100

1%pm  —66970 30 415 s 02 (5/27) 94 B~=100

15gm  —70197.2 26 223 m 0.2 3/20 %4 B~=100

B5gy 718245 25 47611 y 00013 5/2Ff 94 B~=100

18Gd  —72077.1 25 STABLE 3/2- 97 1S=14.80 12

15Gd" —71956.1 2.5 121.05 0.19 320 ms 03 11/2- 97 1T=100

B5Th 71254 12 532 d 0.06 3/2t 94 £=100

1%5py 69160 12 99 h 0.2 3/27 99 B+=100

1BDyM 68926 12 23433  0.03 6 us 11/2- 99 IT=100

5Ho 66040 18 48 m 1 5/2+ 94 B+=100

1Hom 65898 18 14197 011 880 pus 80  11/2- 94 IT=100

155gr 62215 7 53 m 0.3 7/2 94 B*~100; a=0.022 7

1BTm -56635 13 216 s 02 (11/27)9% Br=98.13; a=1.93

15Tm™ —56594 14 41 6 45 s 3 (1/2%) 95 B>92; a<8

8yp 50503 17 1793 s 0019 (7/27) 94 96P01 T a=894;B+=114 *

B85y 42554 20 & 686 ms 16 (11/27)94 97Da07 TD a=884; B+ ? *

W5 ym 42534 21 20 6 AD & 138 ms 8 (1/2%) 94 97Da07 TJD a=7616; B+ ? *

8y 40773 20 17810 20 AD 270 ms 003 (25/27)94 96P01 T a~100;IT? *

155Hf  —34100# 400# 890 ms 120 7/2°# 94 Bt=~100; a ?

155Ta  —23670# 500# 13 pus 4 (11/27)02 p=100
«1Yb T : average 96Pa01=1.80(0.02) 91T008=1.75(0.05) *ok
«1BLu T average 96Pa01=70(1) 97Da07=63(2) 91To09=66(7) 79H010=70(6) ok
«Lu  D: a: average 97Da07=90(2)% 79H010=79(4)% with Birge ratio B=4.4 ok
#1BLuM T : average 97Da07=150(24) 96Pa01=136(9) 91T009=140(20) sk
#IBLu" T : average 96Pa01=2.71(0.03) 81H0.A=2.62(0.07) Kok
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1%Ce 454004 600# 150# ms o+ B2

18Py _51910# 400# 500# ms (>300ns) 95CzA | B2

1%6Nd  —60530 200 549 s 0.07 (o) 03 B=100

16Nd™ —59100 200 1432 5 135 ns 5 03 1T=100

16pm 64220 30 26.70 s 0.10 4 03 B~=100

1%sm 69370 10 94 h 0.2 ot 03 B-=100

1%6gmm 67972 10 1397.55 0.09 185 ns 7 5 03 1T=100

16gy  —70093 6 1519 d 0.08 0" 03 B~=100

16Gd 725422 25 STABLE ot 03 1S=20.47 9

16Gdm —70404.6 2.5 2137.60 0.05 13 us 01 7 03 1T=100

156Th 70098 4 53 d 010 3" 03 B+~100; B~ ?

156Th™ 70044 5 54 3 244 h 1.0 7) 03 1T=100 *

156Th" 70010 4 884 02 53 h 0.2 (oh) 03 IT=2, B+=2

15%6py 70530 7 STABLE (>1Ey) ot 03 58RI23 T 1S=0.061; a 2 2B+ ? *

%Ho —65350 40 56 m 1 4- 03 B+=100

156Ho™ —65300 40 524 05 95 s 15 1 03 IT=2, B+ ?

16Ho" —65250# 60# 100# 50# 78 m 03 (94) 03 B*=75,1T ?

156gr 64213 24 195 m 1.0 0" 03 B7=100; a=17e-6 4

1%6Tm 56840 16 838 s 18 2 03 B1~100; a=0.064 10

16Tm™ —56636 16 2036 05 400 ns (117) 03 1T=100

16T mn nonexistent RN 19 s 3 9t 03 91To08 | *

156yp 53264 11 261 s 0.7 ot 03 Bt=902; a=102

By 43750 70 494 ms 12 (2~ 03 a=?, B+=5¢#

16 ym 435304 1104 220# 80# 198 ms 2 (9" 03 96Pa01 D a=946; 3" ? *

156Hf 37850 210 23 ms 1 ot 03 96Pa01 D a=973;B8"? *

156Hfm 35890 210 1959.0 1.0 AD 480 us 40 8" 03 96Pa01 T  a=100 *

156Ta  —25800# 400# 144 ms 24 (2) 03 p~100; B+ ?

156Tgn  _25700# 400# 100 8 AD 360 ms 40 9") 03 B7=95.89; p=4.29 *
#156Tp™ E : derived from E3 24h to 4+ 49.630 level and E(IT)< B(L)=9keV *x
«1%6Dy T lower limitisfor a decay ok
#1Tm" | : see also the discussion in ENSDF' 03 ok
#16LuM D : derived from origina a=98(9)% *k
«158Hf D : derived from origina a=100(6)% sk
#IBHfM T : average 96Pa01=520(10) 81H0.A=444(17) Kok
#196Ta" T : 96Pa01=375(54) 93Li34=320(80) .

157Ce  —40670# 700# 50# ms 7/2 # B2

57pr  —48970# 400# 300# ms 5/2°# B ?

1BINd  —56790# 200# 2# s (>300ns) 5/2°# 97 95CzA | B~ ?

15pm  —62370 110 1056 s 010 (5/27) 9 B=100

7Sm  —66730 50 803 m 007 (3/27) 9% B~=100

B'Ey 69467 5 1518 h 003 5/2¢ 9 B~=100

1B'Gd —70830.7 25 STABLE 3/ 9% 1S=15.65 2

7Th 707706 25 1y 7 3/2+ 96 £=100

57Dy 69428 7 814 h 004 3/~ 97 BT=100

157pym 69229 7 199.38 0.07 216 ms 16 11/2- 97 1T=100 *

BHo 66829 24 126 m 0.2 7/2- 96 B*=100

57y 63420 28 1865 m 0.10 3/2- 96 B+=100

ISTErM 63265 28 1554 0.3 7% ms 6 (9/2%) 9% 1T=100

7Tm -58709 28 363 m 009 1/2¢ 97 B+=100

157vyh 53442 10 386 s 1.0 7/27 96 B7=99.5; a=0.5

87y 46483 19 68 s 18 (1/2%,3/2%) % Bt 7 a=? *

Bym 46462 19 210 20 AD 479 s 012 (11/27) 9% B*=? a=62

57Hf  —38750# 200# 115 ms 1 7/2° 96 96Pa01 T a=869; =149

157Ta 29630 210 101 ms 04 /2t 02 a=?,p=3412, ... *

I57Tg"  —29610 210 2 5 43 ms 01 1/2- 02 a=? B+=1# p=0

57Ta)  —28040 210 1593 9 AD 17 ms 01 (25/27) 02 a=100

+157Dy™ T : as adopted by ENsDF evaluator from 3 inconsistent results
T : ENSDF 96 average of very discrepant 91To09=5.7(0.5) 91L e15,92P014=9.6(8)

«157Lu
57 Ta

Kk
Kok
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158pr 447304 600# 200# ms B~ ?

188NG  —54400# 400# 700# ms(>300ns) O 97 95CzA | B~ ?

158pm 59090 130 48 s 0.5 96 B-=100

1%8gm  —65210 80 530 m 0.03 ot 96 B~=100

1B8E, 67210 80 459 m 02 (1) 9% B~=100

18Gd  —70696.8 2.5 STABLE 0" 96 1S=24.847

18Th  _60477.2 2.6 180 y 11 3 9% B*=8347 B =16.67

18TH™ _69366.9 2.9 110.3 1.2 10.70 s 0.17 0~ 9 1T~100; B~ <0.6; ... *

158Th" —69088.8 2.6 388.37 0.15 395 us 7

158py 70412 3 STABLE ot 9 1S=0.101; o 2, 2B* ?

58Ho 66191 27 113 m 0.4 5t 97 T~100; a ?

158Ho™ —66124 27 67.200 0.010 28 m 2 2= 97 1T>81; B+<19

158Ho" —66010# 80# 180# T0# 213 m 23 (9%) 97 BH>93; IT<7#

158gr 65304 25 229 h 0.06 0" 96 £=100

18Tm 58703 25 398 m 0.06 2= 9% B+=100

1S8TyM 586504 1004  50#  100# 20 ns (5*) 9 8IDIO7 T IT? *

158yp 56015 8 149 m 013 0t 9% B*~100; a~0.0021 12

B8y —47214 15 106 s 0.3 2= 96 95GaA J [7=99.0920;... *

158Hf  —42104 18 284 s 007 ot 96 96Pa01 TD P+=553; a=453 *

18Ty _31020# 200# & 49 ms 8 (2°) 96 97Da07 TID a=964; B+ ? *

158TgM 308804 200# 140 12 AD & 360 ms 08 (9%) 96 97Da07 TJE a=936; B+ 21T ? *

158y —23700# 500# 137 ms 017 0" 96 00Ma95 T a=100 *

1S8yym  _21810# 500# 1889 8 AD 143 pus 19 8" 00OMa95 T a=100 *
«58Th™ D:...; <001 E
#18Tm™ | : T~20sin 81Dr07 was atypo. Vauein Fig. 2 was correct. See 96Dr.A ok
«58Lu D:...;a=0.9120 Kok
#158Hf T : average 96Pa01=2.85(0.07) 73T002=2.8(0.2) ok
«1%Ta T : average 97Da07=72(12) 96Pa01=46(4) with Birge ratio B=2 *ok
#1%8Ta D : derived from original a~100(8)% ok
#158Ta" T : average 97Da07=37.7(1.5) 96Pa01=35(1) 79H010=36.8(1.6) ok
#18W T : average 00Ma95=1.5(0.2) 96Pa01=0.9(+0.4-0.3) .
#1BWM T - average 00Ma95=140(20) 96Pa01=160(50) .

18Py _41450# 7004 100# ms 5/2-# B2

19Nd  —50220# 5004 500# ms 7/2t# B2

159pm  _56850# 2004 147 s 015 5/2°# 03 B~=100

19gm  —62210 100 11.37 s 015 5/2~ 03 B-=100

19ey —66053 7 181 m 0.1 5/2t 03 B~=100

19Gd 685685 25 18479 h 0004 3/2- 03 B~=100

19Th  _69539.0 26 STABLE 3/2° 03 1S=100.

1¥9py 691735 2.7 1444 d 0.2 3/2~ 03 £=100

1spym 688207 2.7 35277  0.14 122 ps 3 11/2- 03 IT=100

o 67336 4 3305 m 011  7/2- 03 B+=100

19Ho™ —67130 4 205.91 0.05 830 s 0.08 1/2+ 03 1T=100

19y 64567 4 36 m 1 3/2= 03 B+=100

19Erm 64384 4 182.602 0.024 337 ns 14 9/2% 03 1T=100

19 64138 4 429.05 0.03 590 ns 60 11/2- 03 1T=100

19Tm 60570 28 913 m 016 5/2t 03 B+=100

19yp 55843 18 172 m 010 5/2(’) 03 93AI03 T p*F=100 *

19y —49710 40 121 s 10  1/2+# 03 B+~100; a=0.1#

VLym —496104# 90# 100# 80# 10# s 11/2# BT 2IT2a?

19Hf 42854 17 520 s 010 7/2°# 03 96Pa01 T B'=657,a=357 *

19Ty _34448 21 104 s 009 (1/2f)  97Da07 TJ B* 2 a=345 *

19Tgn 34385 20 64 5 AD 514 ms 9 (11/2°)03 96Pa0l T a=551; B* 7 *

19w —25230# 400# 82 ms 07 7/2°# 03 96Pa01 TD a=8216; B+ ? *
«19Yh T : supersedes 80AI14=1.40(0.20) from same group Kok
«19Hf  J: 7/2 isnot measured in 00Di18, p.7: “a7/2~ assignment is assumed” ok
«Ta T : average 97Da07=0.83(0.18) 96Pa01=1.10(0.10) ok
#159Ta" T : average 97Da07=500(11) 96Pa01=544(16); other 02R017=620(50) wx
«19W D : derived from origina a=92(23)% ok
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160Nd  —47420# 600# 300# ms 0" 85Si25 | B~ ? *

160pm 531004 300# 2% s B2

160gm  —60420# 200# 9.6 s 0.3 of 97 B-=100

180Ey 633704 200# 3/ s 4 10 o7 B~=100

0G4 679486 2.6 SmBLE  (>31Ey) 0 97 01Da22 T 1S=21.8619;28 7

10ThH  _67842.9 26 723 d 02 3 o7 B~=100

180Dy _pYE78.1 25 STABLE ot o7 1S=2.348

160Ho 66388 15 256 m 0.3 5F 97 B*+=100

160Ho™ 66328 15 59.98 0.03 502 h 0.05 2 97 1T=653; 37=353

160Ho"  —66191 22 197 16 3 S (9%) 97 ABBW E 1T=100 *

160y —66058 24 2858 h 0.09 of 97 £=100

180Tm 60300 30 94 m 03 1 o7 B+=100

W0Tm™ _0230 40 70 20 745 s 15 54 o7 IT=855; B=155

0yp 58170 17 48 m 02 o- o7 B+=100

60y —50270 60 * 361 s 0.3 2°# 97 B1=100; a<le-4

160 ym 502704 120# O#  100# * 40 S 1 97 BT=100; a ?

160¢ —45937 12 13.6 S 0.2 (0 97 B1=99.32; a=0.7 2

180T —35880 90 170 s 0.20 (2#)~ 96Pa01 TJD B* 2 a=? *

160Tgm 355604 110# 310# 90# 155 s 0.04 (99" 97 96Pa01 TJ BF=66# a=? *

160y —29360 210 0 ms 5 0" 97 96Pa01 TD 0a=878;B"7? *

10Re  —16660# 400# 860 us 120 (27) 02 92Pa05 J p=915; a=95 *
«%ONd | : seen in the thermal fission of 252Cf Kok
+80Ho"  E: lessthan 55keV above 169.55 level, from ENSDF ok
«1%0Ta  J: from a correlation with *®Lu line s
#190Tam  J: from a correlation with *Lu™ line ok
«10W T : average 96Pa01=91(5) 81H010=81(15) *k
«10Re  J: protons from d, , orbital Kok

BINd  —42960# 700# 200# ms 1/27# B~

6lpm  _50430# 500# 7004 ms 5/2-# B2

6lgm  —56980# 300# 48 s 08 7/2# 00 B~=100

BlEy  —61780# 300# 26 s 3 5/2"# 00 B~=100

Blgd —65512.7 2.7 3646 m 0.003 5/2= 00 94ItA T B~=100

6lTh 674682 2.6 6.906 d 0.019 3/2% 00 B~=100

6lpy  _6806L1 2.5 STABLE 5/2t 00 1S=18.91 24

BlHo 67203 3 248 h 0.05 7/2- 00 £=100

1BlHg™  —66992 3 21116 003 676 s 007 1/2t 00 1T=100

6l 65209 9 321 h 003 3/27 00 B+=100

6lEm  _p4813 9 396.44 0.04 75 us 0.7 11/2- 00 1T=100

1Tm  —61899 28 302 m 0.8 7/27 00 B+=100

6lTmm 61892 28 74 02 58 m 1/2+ 00 B+21T?

Blyp 57844 16 4.2 m 0.2 3/2~ 00 B*+=100

61y 52562 28 77 S 2 1/2t 00 B+=100

6l ym 52400 30 166 18 73 ms 04 (9/27) 00 ABBW E IT=100 *

BlHf 46319 23 182 s 0.5 3/27# 00 +~100; a<0.13

6lTa  _38730# 60# * & 3# s 1/2%# B2 a?

6lTgn 38684 23  50# 50# o« & 289 s 012 11/2°# 00 B+=95# a=?

161y —30410# 200# 409 ms 16 7/27# 00 96Pa01 T a=733; =273 *

16lRe  —20880 210 370 us 40 1/2t 02 971101 D p=972;,a ? *

6lRgm 20750 210 123.8 1.3 156 ms 0.9 11/2- 02 a=?,p=486

«161LuM  E: lessthan K binding energy (61keV) above 135.6 level, from ENSDF

ASLW T average 96Pa01=409(18) 79H010=410(40)
+%1Re D : derived from original p=100(7)%

®ok
ok
Hok
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162pm  —46310# 700# 5004 ms B2

1625m  —54750# 500# 24 s 05 o* 00AsA TD B~=100

2gy  —58650# 300# 106 s 1.0 99 B~=100

102Gd 64287 5 84 m 02 ot 99 B~=100

©2Th 65680 40 760 m 015 1~ 99 B~=100

2Dy 681868 25 STABLE ot 99 1S=25.51 26

®2Ho 66047 4 150 m 1.0 1t 99 B*+=100

162Hom 65941 8 106 7 670 m 07 6~ 99 IT=62; B+=38 *

162gr 66343 3 STABLE (>140Ty) 0" 99 56P0ol6 T 1S=0141,a722B"? =

2Tm 61484 26 2170 m 019 1~ 99 B+=100

162Tm™ —61350 50 130 40 243 s 1.7 5t 99 ABBW E IT? B*=184 *

®2yp 59832 16 1887 m 019 ot 99 B+=100

62y 52840 80 ¥« 137 m 002 1) 99 98Gel3 J B+=100

162 ym  _52720# 220# 120#  200# ¥ 15 m 4# 99 +2100; IT ?

162) 0 _52540# 220# 300# 200# ¥ 19 m 99 B+~100; 1T ?

©24f 49173 10 394 s 0.9 ot 99 B*~100; a=0.008 1

162Tg  —39780 50 357 s 012 3% 99 B*~100; a=0.074 10

B2y 34002 18 136 s 007 ot 99 B+ 2 a=45.2 16

162Re  —22350# 200# 107 ms 13 (27) 99 a=946; B+ ?

162Rem  —22180# 200# 173 10 AD 77 ms 9 (9t) 99 a=915; B+ ?

18205 -14500# 500# 187 ms 018 0" 99 00Ma%5 T a=100 *
«162HoM E : about 10keV above level at 96.1(0.1), from ENSDF; error from NUBASE *k
«12Er T : lower limit isfor a decay ok
«182Tm™ E : above 66.90 level and less than 192 keV, from ENSDF ok
«1%20s T : average 00Ma95=1.9(0.2) 96Bi07=1.5(+0.7-0.5) 89H012=1.9(0.7) -

163pm  —43150# 800# 2004 ms 5/2°# B2

163sm  —50000# 700# W s 1/2# B2

163y —56630# 500# 64 s 5/2# B2

183Gd  —61490# 300# 68 s 3 7/2# 00 B~=100

163Th  —64601 5 195 m 03 3/2¢ 00 B~=100

83py 663865 25 STABLE 5/2= 00 1S=24.90 16

83Ho 663839 25 4570 ky 0025 7/2= 00 £=100

163Hom —66086.0 2.5 297.88  0.07 109 s 003 1/2% 00 IT=100

163gr 65174 5 750 m 04 5/2= 00 B+=100

183grm 64729 5 4455 0.6 580 ns 100 (11/27) 00 IT=100

163Tm 62735 6 1810 h 0005 1/2f 00 B*=100

B3yp 59304 16 11.05 m 025 3/2= 00 B+=100

63y 54791 28 397 m 013  1/24) 01 B+=100

1634f 49286 28 400 s 0.6 3/2°# 00 B*+=100; a<0.0001

163Ta  —42540 40 106 s 18 1/2*# 00 B*~100; a~0.2

B3W 34910 50 28 s 0.2 3/27# 00 B+ ? a=132

183Re  —26007 20 300 ms 70 (1/2*) 00 B+ ? a=323

163Rem —25892 20 115 4 AD 214 ms 5 (11/27) 00 a=664; B+ ?

1305 —16120# 400# 55 ms 06 7/2°# 00 a~100; B* 7 Btp?
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1645m  —48180# 800# 5004 ms o+ B2

B4Ey  —53100# 600# % s B~ ?

164Gd  —59750# 400# 45 s 3 ot 01 B-=100

14Th 62080 100 30 m 01 (57 O1 B~=100

84Dy  —65973.3 25 STABLE o~ 01 1S=28.18 37

184Ho —64987.1 28 29 m 1 1 o1 £=605; B~=405

164Hom —64847.3 2.8 139.77 0.08 380 m 10 6~ 01 1T=100

1B4Er 65950 3 STABLE o~ 01 1S=1.613;a 7, 23" ?

14Tm 61888 28 * 20 m 01 1t o1 £=611;e"=391

1B4Tm™ —61878 29 10 6 51 m 01 6~ 01 ABBW E IT~80; B"~20

B4yph  —61023 16 758 m 17 o~ 01 £=100

B4y 54642 28 314 m 003 10 o1 B=100

B4Hf 51822 20 11 s 8 0t 01 B*=100

164Ta 43283 28 142 s 03 (3") 01 B+=100

By 38234 12 63 s 02 0t 01 B+=96.212; a=3.8 12

14Re  —27640# 160# * & high 9%5PaA J a?

164Re™ 27520 100 120# 120# « & 530 ms 230 (2#)° 01 96Pa01 JD a=? Br=42#

40s 20460 210 21 ms 1 ot o1 a=7?, Br=2#

164 —7270# 410# & 1 ms 2 # p2a?pt?

4¢M 70004 400# 270# ~ 110# & 94 pus 27 9'# 02 02Mabl T p=2, a2 B*?
#14TmM E : less than 20keV, from ENSDF ok
#1%4Lu  J: negative parity proposed by 98Gel3; odd-odd *°Tm 62Tm 162 u have 1~ ground-state Kok
«1%4Ta D : was erroneously considered as alpha emitter, instead of 1%3Ta by 83Sc18 ok

«104Re™ J: from a correlation with °Taline

#164|pm

T : average 02Maf1=58(+46-18) 01K e05=110(+60-30)

165Sm  —43800# 900#

165y
1654
165Th
165 Dy
165pym
165H0
165 ¢
165Tm
165y
165y
165 ¢
165
165TgP
165\
165Re
165Rgm

1650s
165)y

165|rm

—50560#
—56470#
—60660#
—63617.9
—63509.7
—64904.6
—64528
—62936
—60287
—56442
—51636
—45855
—45800
—38862
—30657
—30610
—21650#
—11630#
—11440

700#

500#

200#
25
25
25

200#
220#
210

108.160

60

47

180#

0.003

30

26

50#

AD

*
AD * &

ms 5/2°#
s 5/2t#
1/2°#
3/2M#
7/2"
1/2-
7/2-
5/2~
1/2+
5/2-
1/2*
(5/27)
5/2 #
9/2°#
s 05 3/2°#
s 1/24#
s 03 11/2°# 9
ms 3 (7/27) 99
us 1/2+# 02
us 60 11/2- 02

m 0.10
h 0.001
m 0.006

h 0.04
h 0.03
m 03
m 0.10
s 4

s 15

99

B2
B2

B~=100
B~=100
B~=100

1T=97.76 11; B~=2.24 11

1S=100.
£=100

B+=100
B+=100
B*+=100
BT=100
B+=100

B1~100; a<0.2
Br?7a?
B+=873; =133
a>60; B+ <40
p%a?

p=87 4, a=134

ok
Kk



G. Audi et al./Nuclear Physics A 729 (2003) 3-128 91
Nuclide  Mass excess Excitation Half-life JT  Ens Reference Decay modes and
(keV) energy(keV) intensities (%)
166Ey 466004 800# 400# ms -2
166Gd  —54400# 600# 4.8 s 10 (0 00AsA TD [~=100
166Th 57760 100 256 s 22 97 00AsA T [ =100 *
16py  —62590.1 2.6 816 h 01 ot 92 B~=100
6o 630769 2.5 26.83 h 0.02 0 92 B~=100
166Ho™ 630709 25 5.985 0.018 120 ky 018 (7)- 92 B~=100
166Er 649316 25 STABLE ot 92 1S=33.61 35
166Tm  —61894 12 770 h 0.03 A 92 B+=100
166Tmm 61772 14 122 8 340 ms 25 6" 96Dr07 TJE I1T=100 *
186y 61588 8 56.7 h 01 ot 92 £=100
86y 56021 30 265 m 010 67 92 98Gel3 J B*=100
166 ym 55990 30 34.37 0.05 141 m 010 3 92 98Gel3 J B=585;1T=425
166 yn 55980 30 429 0.5 212 m 010 0 92 98Gel3 J B*>80; 1T<20
166Hf 53859 28 6.77 m 030 ot 92 BT=100
166Ta  —46098 28 344 s 05 (2f 92 B+=100
66y 41892 10 192 s 06 0" 00 B+~100; 0=0.035 12
166Re  —31850# 90# & 24 S 2°# B2 a?
166Re™ 31700 70 1504  S0# & 25 s 02 9% 92 92Mel0 T B+ 2 a=52 *
166ReP  —31700# 100# 150# 50# low
1660s 25438 18 216 ms 9 0" 92 96Pa01 T a=7213;[37=2813 *
6] —13210# 200# 105 ms 22 (27) 02 a=933;p=73
166 ;m  _13030# 200# 172 6 p 151 ms 09 (97) 02 a=98.26; p=1.86
166y —4790# 500# 300 pus 100 0" 97 96Bi07 TD a=100
«1Th T : supersedes 94Ts.A=21(6) same group ok
#16Tm™ E: lessthan 25keV above 109.34 level sk
#186Re™ T : average 92Mel0=2.3(0.2) 84Sc06=2.8(0.3) -
«1%8Re™ D : a intensity is derived from 2% < a < 8% as discussed in ENSDF *k
#1605 T : average 96Pa01=220(7) 91Se01=194(17) Kok
7y —43500# 800# 200# ms 5/2# B~ ?
17Gd  —50700# 600# # s 5/2# B2
167Th  —55840# 400# 19 S 3 3/2"# 00 99As03 T B~ =100
7Dy  —59940 60 620 m 008 (1/27) 00 B~=100
67Ho  —62287 6 31 h 01 7/2= 00 B~=100
167Ho™ 62028 6 259.34 0.11 6.0 pus 10 3/2" 00 1T=100
87Er 632967 25 STABLE 7/2t 00 1S=22.9317
167gm 630889 2.5 207.801 0.005 2269 s 0006 1/2- 00 1T=100
7Tm 625483 2.7 925 d 002 1/2t 00 £=100
67Tm™ _62368.8 2.7 179.480 0.019 116 ps 006 (7/2)F 00 IT=100
7Tm" —62255.5 2.7 292.820 0.020 09 wus 01 7/2= 00 1T=100
17vyph 60594 5 175 m 02 5/20 00 B*+=100
W7y —57500 30 * 515 m 10 7/2° 00 B=100
W7 ym 575004 40#  O#  30# * >1 m 1/2% 00 IT2B*?
7THf 53468 28 205 m 005 (5/2)~ 00 B=100
17Ta  —48351 28 133 m 007 (3/2+) 00 B+=100
67w 42089 19 199 s 05 3/27# 00 B1=99.961; a=0.041 =«
167Re  —34840# 50# & 34 s 04 9/27# 00 a~100; B+ ?
167Rg™ 34710 40 130#  4O# & 59 s 03 1/2t# 00 B~99, ax1
1670s 26500 70 810 ms 60 3/2°# 00 a=578; 3=438
W 17079 19 352 ms 20 1/2¢ 02 =486, p=324; B ?
W7pm 16903 19 175.3 22 p 300 ms 06 11/2° 02 a=8010; B+ 2 ... *
167p¢ —6540# 410# 700 pus 200 7/2°# 00 a=100
«167W  J: lowest observed state by 92Th06 is 13/2+ sk
167 DL p=041 Hok
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18Gd 481004 700# 300# ms 0+ 85si25 | B2 «

168Th  —52500# 500# 82 s 13 4~ # 99 B~=100

168Dy 58560 140 87 m 0.3 (o) 99 B-=100

8o 60070 30 299 m 0.07 3* 94 B~=100

168Hg™ 60010 30 59 1 132 s 4 (6%) 94 90Ch37 E IT~100; 3~ <0.5

168gr  _62996.7 2.5 STABLE of 94 1S=26.78 26

168Tm —61317.7 2.9 931 d 0.2 3F 94 B*~100; B~=0.0107

®8yp 61575 4 STABLE  (>130Ty) 0 94 56P016 T 1S=013L a2 28+ 7 =

168y 57060 50 * 55 m 0.1 6(-) 94 98Gel3 J BT=100

168 ym 56880 100 180 110 BD 6.7 m 0.4 3+ 94 B+>95;1T<5

168f 55361 28 2595 m 020 of 01 £~98; et ~2

18Tq 48394 28 20 m 01  (27,3) 9% B+=100

168y 44890 16 51 S 2 0" 94 B+~100; 0=0.0032 10

168Re 35790 30 44 s 0.1 (5%,67,7") 94 *2100; a~0.005

168Rgm nonexistent RN 66 s 15 92Mel0 |

16805 —29991 12 206 s 0.06 ot 94 96Pa01 T B7=513;a0=493 *

18] _18740% 150# 161 ms 21 high 94 96Pa01 TJD a=82 14

168 m 18690 110 50# 100# * 125 ms 40 low 94 96Pa01 TJ a=7? B+ ?

168pr 11040 210 200 ms 0.18 o 94 98Ki20 T a~100; B"=0.7# *
#1%8Gd | : seenin the thermal fission of 252Cf ok
«1%8Yb T :lower limitisfor a decay ok
+1%80s T : average 96Pa01=2.1(0.1) 84Sc06=2.0(0.2) 82En03=2.2(0.1) 78Ca11=1.9(0.1) o
«1%80s T:  84Sc06 supersedes 78Sc26=2.4(0.2) from same group -
#18pp T : average 98Ki20=2.0(0.2) 96Bi07=2.0(0.4) o

169Gd  —43900# 800# # s 7/2°# B2

19Tph  —50100# 600# % s 3/2t# B~ ?

19Dy 55600 300 39 s 8 (5/27) 91 B~=100

1690 58803 20 47 m 0.1 7/2 91 B=100

169gr  _60928.7 2.5 940 d 0.02 1/2- 91 B~=100

69T —61280.0 2.5 STABLE 12+ 91 1S=100.

169yph 60370 4 32.026 d 0.005 7/2 91 £=100

169ypm 60346 4 24.199 0.003 46 s 2 1/2- 91 1T=100

©9y 58077 5 3406 h 005 7/2+ 91 B+=100

69 ym _58048 5 290 05 160 s 10 1/2- 9 IT=100

69hf 54717 28 324 m 004 (52 91 B+=100

1973 50200 28 49 m 04 (5/2*) 91 98Zh03 J [B+=100

69y 44918 15 7% s 6 (5/27) 91 B+=100

169Re 38386 28 81 s 0.5 9/2# 91 92Mel0 TD B*=? a=0.0053 *

169ReM 38241 17 145 29 AD 151 s 16 1/2*# 91 92Mel0 TD B* 2 a=~0.2 *

1890s —30721 25 346 s 0.11 3/27# 91 9%6Pa01 T pB+=891;a=111 *

69 22081 26 & 780 ms 360 1/2%# 99Po09 TD a=5018; B* ?

69 ym  _21927 22 154 24 AD & 308 ms 22 11/2# 91 96Pa01 TD a=817;"=197 *

169pr  _12380# 200# 37 ms 15 3/27# 91 96Pa01 T a=7? B =1# *

9Au  —1790# 300# 150# us 1/2+# a?pt?
+%Re D : a=0.005(3)% derived from origina a=0.001% - 0.01% ok
#199Re™ T : average 92Me10=16.3(0.8) 84Sc06=12.9(1.1) Kok
#1990s T : average 96Pa01=3.6(0.2) 95Hi02=3.2(0.3) 84Sc06=3.5(0.2) 82En03=3.4(0.2) .
#199rm T : also 99P009=323(+90-66) D : average 99P009=84(8)% 96Pa01=72(13)% sk
+19Pt T : average 96Pa01=5(3) 81H010=2.5(+2.5-1.0) .
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170Th  —46340# 700# 3 s B2

10py  _53660# 200# 304 s 0t 02 B2

10Ho 56240 50 * 276 m 005 6t# 02 B~=100

0o 56140 60 100 80 BD* 43 s 2 (1) 02 ~=100

0 601146 28 STABLE  (>320Py) OF 02 96DeB0 T 1S=14.9327;... *

0Tm —-59800.6 25 1286 d 0.3 1~ 02 B~~100; £=0.131 10

0Tm™ —50617.4 25 183.197 0.004 412 us 013 3 02 1T=100

10yp —60769.0 2.4 STABLE ot 02 1S=3.04 15

0ypm _59510.5 24 125846  0.14 370 ns 15 4 02 1T=100

0Ly -57310 17 2012 d 0.020 0t 02 B+=100

o ym 57217 17 9291  0.09 670 ms 100 (4~ 02 1T=100

0Hf 56254 28 1601 h 013 ot 02 £=100

10Ta  -50138 28 676 m 006 (3 02 B+=100

ow 47293 15 242 m 004 ot 02 B+ ~100; a<1#

10Re 38018 26 92 s 0.2 (57) 02 B+~100; a<0.01#

100s —33928 11 746 s 023 ot 02 Bt=? a=8.618

70y _23320# 100# 910 ms 150 low# 02 Bt 2 a=5.217

0)ym 23050 70  270# (7 440 ms 60 high# 02 a=3610; B+ 21T ?

0pt 16306 19 138 ms 05 ot 02 a=?, Bt=2#

AU —3610# 200# 310 ps 50 (27) 02 p=85 10; a=15 10

0AY™  —3340# 200# 274 16 p 630 us 60 (9*) 02 02Mabl TD p=7515; a=2 B ? =«
«OEr D:...;2B8-2a? *k
«OAU™ T : from 02K e.C=620(+60-50); other 02Ma61=570(+310-150) Kok
71Th  —43500# 800# 500# ms 3/2+# B2

7lpy  —50110# 300# 6% s 7/2°# B2

lHo 54520 600 53 s 2 7/2°# 02 B~=100

gr 577249 28 7516 h 0002 5/20 02 B~=100

7gm 575263 2.8 198.6 0.1 210 ns 10 1/2= 02 IT=100

Tm —592156 26 192 y 001 1/2+ 02 B~=100

1Tm™ —58790.6 2.6 424.9560 0.0015 260 pus 0.02 7/20 02 1T=100

yp -503121 24 STABLE 1/2= 02 1S=14.28 57

ypm —50216.8 2.4 95282  0.002 525 ms 024 7/2¢ 02 1T=100

yp" -59189.7 24 122416 0.002 265 ns 20 5/2- 02 IT=100

7Ly -578335 28 824 d 003 7/2t 02 B+=100

L ym 577624 28 7113  0.08 79 s 2 1/2= 02 1T=100

7Hf 55431 29 121 h 0.4 7/24) 02 B+=100

171hfm 55409 29 21.93 0.09 295 s 0.9 1/20) 02 1T~100; B+ ?

Ta -51720 28 233 m 03 (5/27) 02 B+=100

1w 47086 28 238 m 004 (5/27) 02 B+=100

lRe -41250 28 152 s 04  (9/27) 02 B+=100

0s  —34293 19 83 s 02 (5/27) 02 B+ 2, a=1.8021

My 26430 40 36 s 1.0 1/2# 02 a~100; B+ ?

ym  _26250# 50#  180# 30# 140 s 010 (11/27)02 99Ba34 J q=5811;B* ?2p?
7pt 17470 90 4 ms 7 3/2°# 02 a=?, Bt=2#

Ay —7565 26 30 pus 5 (1/2%) 02 03Ba20 T p~100; a ? *
ay™ —7315 20 250 16 p 1014 ms 0019 11/2° 02 03Ba20 TJ a=544;p=464

17Hg 3500# 300# 80 us 30 3/2°# 02 a~100; B*=0.01#
AU T : average 03Ba20=37(+7-5) 99P009=17(+9-5); Birge ratio B=2.0 ok



94 G. Audi et al./Nuclear Physics A 729 (2003) 3-128

Nuclide  Mass excess Excitation Half-life Jr Ens Reference Decay modes and

(keV) energy(keV) intensities (%)

2Dy _47730# 400# # s ot B2

12Ho  —51400# 400# 25 s 3 95 B~=100

g _5p489 5 493 h 03 ot 95 B~=100

72Tm 57380 6 636 h 02 2 95 B-=100

12yp  —-59260.3 2.4 STABLE 0" 95 1S=21.83 67

21y 567413 3.0 670 d 003 4 95 B+=100

172 ym 56699 3 41.86 0.04 37 m 05 1 95 1T=100

L 56632 3 10941 0.10 40 ps 12 Q)+

12Hf 56404 24 187 y 003 0" 95 £=100

172fm 54398 24 2005.58 0.11 163 ns 3 (87)

274 51330 28 368 m 03 (3) o5 B+=100

172yy 49097 28 66 m 09 0" 95 BT=100

I2Re  —41520 50 15 s 3 (5) 95 B+=100

12Re™  —41520# 110# o# 100# 55 s 5 (2) 95 B+=100

120s 37238 15 192 s 09 0" 95 95HI02 D Bf=?a=112

w2 275204 110# 44 s 03 (3) o B+=98; a=2

172, m 27240 30 280# 100# AD 2.0 s 01 (7t 95 BT=773; a=233

wpt 21101 13 984 ms 24 ot 95 O02Ro17 T a=772LB*? =«

2Au  —9280# 160# 47 ms 11 high 95 96Pa01 TJ a=? p<2 *

12Hg —1090 210 420 pus 240 0" 99Sel4 TD a=100
#2Pt T : average 02Ro17=104(7) 96Pa01=96(3) 82En03=90(10) 81De22=120(10) and ok
2Pt T:  75Ga25=100(10) D : derived from original a=94(32)% ok
«12Au T : average 96Pa01=6.3(1.5) 935e09=4(1) ok
«?Au  J: from a correlation with 1%8]r line ok

13Dy _43780# 500 2% s 9/2# B2

3o  —49100# 400# 10# s 7/2# B2

13gr  _53650# 200# 1434 m 0.017 (7/27) 95 HAUItA T =100

BTm 56259 5 824 h 008 (1/2*) 95 B~=100

BTmM 55041 5 317.73 020 10 ps (7/27)

BYyp 575563 2.4 STABLE 5/2- 95 1S=16.13 27

Bypm _57157.4 2.5 398.9 05 29 ps 01 1/2-

8Ly 568858 24 137 y 001 7/2* 95 £=100

WM 567621 2.4 123672  0.013 742 us 5/2-

B 55412 28 236 h 01 /2= 95 B+=100

18Ta  —52397 28 314 h 013 5/2~ 95 B*+=100

W 48727 28 76 m 02 5/~ 95 B+=100

IRe 43554 28 20 m 03 (5/27) 9 B+=100

30s 37438 15 24 s 09 (5/27) 95 95HI02 TD B*~100;a=0.42

30072 14 90 s 08 (3/2%,5/2") 9 B+>93 a<7

wm 30019 28 253 27 AD 220 s 005 (11/27) 95 Br=881 a=121

173pt —21940 60 365 ms 7 5/2# 95 O02Rol7 T a=846; B*=166 =*

WAy 12820 26 25 ms 1 (1/2F) 03 a=8613; Br=6# «

BAY™ 12606 22 214 23 AD 140 ms 09  (11/2°) 03 a=8911; B+ =4#

BHg  _2570# 210# 11 ms 04  3/2°# 03 a=100
#3p{ T : average 02Ro17=370(13) 96Pa01=376(11) 82En03=360(20) and 81De22=325(20) .
«1BAU D : from 94(+6-19)%; and for isomer SAu™ 92(+8-13)% .
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"o —45500# 500# 8# s B~ ?
174gr  —51950# 300# 32 m 0.2 ot 99 B~=100
74Tm —53870 40 54 m 01 (4~ 99 B-=100
74yp  —56949.6 2.4 STABLE ot 99 1S=31.83 92
4Ly 555753 24 331 vy 0.05 1~ 99 98Gel3 J BT=100
74 y™ —554045 2.4 170.83 0.05 142 d 2 6~ 99 98Gel3 J 1T=99.382; ¢=0.622
744f  -55846.6 2.8 20 Py 04 ot 99 1S=0.16 1; a=100; 2B+ ?
4Hfm 54049 3 17975 20 239 us 004 (8) 99 IT=100
1Ta 51741 28 114 h 008 3t 99 B+=100
74w 50227 28 332 m 21 ot 99 B*+=100
1Re —43673 28 240 m 004 99 B*+=100
1740s  —39996 11 4 s 4 o 99 T~100; a=0.024 7
74y _30869 28 79 s 06 (3) 99 BT=9953; =053
4m 30676 26 193 1 AD 49 s 03 (7) 99 BT=9753; a=253
74pt 25319 12 889 ms 17 o 99 a=768; B+ ?
174Au  —14200# 100# 139 ms 3 low 99 02Rol7 TD a=906; 3" ? *
74Aum —13840 70 360# T0# 171 ms 29 high 96Pa01 TJ a=7 B+ ?
1744 —6647 20 20 ms 04 0f 99 99Sel4 T a=100; B+=0.4#
«4Au T : others 96Pa01=171(29) 83Sc24=120(20) *k
1%Ho —42800# 600# 5# s 7/2°# B2
IBEr  _48650# 400# 12 m 03 (9/2%) 98 96zh03 TD B~=100
5Tm -52320 50 152 m 05 1/2+ 98 B~=100
15yp 547006 2.4 4185 d 0.001 7/2- 93 B~=100
15ypm 541857 2.4 514.869 0.007 68.2 ms 0.3 1/2= 93 1T=100
Ly 551707 22 STABLE 7/2% 93 1S=97.412
5Lym 53780 4 1391 3 930 us 80 19/2* 98Wh02 ETJ IT=100
15Hf 544838 2.8 70 d 2 5/2- 93 £=100
15Ta  —52409 28 105 h 0.2 7/2% 93 B*+=100
5w 49633 28 352 m 0.6 (1/27) 93 B*+=100
1BRe —45288 28 58 m 005 (5/27) 93 BT=100
150s 40105 14 14 m 01 (5/27)93 B=100
) r 33429 20 9 S 2 (5/27) 93 B1=99.15 28; a=0.85 28
75 p 33357 17 72 17 AD am
pt 25690 19 252 s 008 5/2°# 93 a=645; B+ ?
Au —17440 40 & 100# ms 1/2+# 02R017 D a=?B*? *
SAU™ —17240# 50# 200#  30# & 156 ms 3  11/27#93 02Rol7 T qa=8217;B%?
175H —7990 100 108 ms 0.4 5/27# 93 02Rol7 T oa=7 B =1# *
#*SAu D : from analysis of datain 02R017, we assign the 6412 line to 1°Au Kok
#BAUM T : average 02Ro17=158(3) 01K 044=143(8); others 96Pa01=185(30) 835c24=200(22) ok
«®Hg T : others 97Uu01=13(+6-4) 96Pa01=8(8) outweighed, not used Kok
gy 465004 400# 20# s o+ B2
16Tm —49370 100 185 m 0.03 (4*) 98 9%ItA T =100
17y 534941 26 STABLE (>160Py) 0" 98 96De60 T 1S=12.7641;... *
Wypm 524441 2.6 1050.0 0.3 14 s 03 (8~ 98 IT=2, B~ <10#
6Ly 533874 22 385 Gy 0.7 7 98 03Gr02 T 1S=2.592; 3 =100 *
76 ym 532645 22 122.855 0.006 3664 h 0019 1~ 98 B~~100; £=0.095 16
18Hf 545775 2.2 STABLE 0o~ 98 1S=5.26 7
16Ta  —51370 30 809 h 005 (1) 98 BT=100
76Tgn 51270 30 1030 1.0 11 ms 01 +) o8 IT=100
176Tah 48550 60 2820 50 097 ms 0.07 (207) 98 1T=100 *

... A-group is continued on next page. . .
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... A-group continued . . .

7w 50642 28 25 h o1 o* 98 £=100

1Re  —45063 28 53 m 03 3+ 98 B=100

160s —42098 28 36 m 05 o+ 93 B+=100

76| —33861 20 83 s 06 98 B+=96.96; a=3.16

%pt 28928 14 633 s 015 o+ 98 BT ? a=383

WAy —18540# 110# 108 s 017 (57) 98 ABBW J a=? B+=40# *

16Aum —18380 30 150# 100# 860 ms 160 (7* 02Rol7 T  a=? Br=40# *

8Hg  —11779 14 204 ms 15 0" 98 02Rol7 T a=909;B8"? *

1767 550# 200# 10# ms a?
%Y D:...;28"2a? ok
«18Lu T : arithmetic average 03Gr02=40.8(0.3) 98Ni07=36.9(0.2) 92Da03=37.3(0.5) ok
Ly T:  90Ge05=40.5(0.9) 835a44=37.8(0.2) 82S901=35.9(0.5) 80N001=40.8(2.4) ok
0Ly T:  72K050=37.9(0.3) (aweighed average would yield Birge ratio B=4.6) ok
«170Ta  E: 2774.8(1.5) + X, and x estimated 50(50) by NuBAsE ok
«®Au  J: from a decay to "Ir 168.4 level ok
«L6AUM J: from a decay to Y721r™ .
«Hg T : average 02R017=20(2) 99He25=21(3) 99P009=21(4); others not used ok
«1Hg  T:  96Pa01=18(10) and 83Sc24=34(+18-9) Kok

WEr 428004 500# 3} s 1/2°# B2

TTm  —47470# 300# 0 s 6 (7/27) 03 B~=100

7yph 500892 2.6 1911 h 0003 (9/2t) 03 B~=100

77ypm —50657.7 2.6 3315 03 641 s 002 (1/27) 03 1T=100

7Ly -52380.0 22 6.647 d 0.004 7/2+ 03 B~=100

7Lu™ —51418.8 22 970.1750 0.0024 160.44 d 0.06 23/2- 03 B~=7868;1T=21.48

7Ly —48489 10 3900 10 7 m 2 39/2- 03 03AI.l ET B =2%I1T?

77 Lyp —52238.6 22 150.3967 0.0010 130 ns 3 9/2~ 03 1T=100

7 u9 -51819.3 2.2 569.7068  0.0016 155 pus 7 1/2* 03 1T=100

77Hf  -52880.6 2.1 STABLE 7/2° 03 1S=18.60 9

77hfm 515741 2.1 1315.4504  0.0008 109 s 0.05 23/2F 03 1T=100

THfn  _50149.6 2.1 2740.02 0.15 514 m 05 37/2° 03 1T=100

WHfP _51547.2 2.1 1342.38 0.20 559 pus 12  (19/27) 03 1T=100

7Ta 51724 4 56.56 h 0.06 7/2F 03 BT=100

77Tan 51538 4 186.15 0.06 362 us 0.10 5/2" 03 1T=100

7T —50369 4 1355.01 0.19 531 pus 025 21/2- 03 1T=100

77TaP —51651 4 73.36 0.15 410 ns 7 9/2- 03 1T=100

7Ted —47068 4 4656.3 0.5 133 us 4 49/2- 03 1T=100

Wy 49702 28 132 m 2 /2= 03 B*=100

17"Re 46269 28 14 m 1 5/2~ 03 B+=100

1TTRe™ 46184 28 84.71 0.10 50 pus 10 5/2¢ 03 1T=100

70s  —41950 16 30 m 02 1/2- 03 B=100

77 —36047 20 30 s 2 5/2 03 B*~100; 0=0.06 1

7pt 20370 15 106 s 04 5/~ 03 Bt=94.35; a=5.75

77pgm 29223 15 147.4 0.4 22 pus 03 1/2- 03 1T=100

Ay —21550 13 146 s 003 (1/27,3/27) 03 01Ko44 TID a~100; B+ ?

TAU™ —21334 28 216 26 1.180 s 0.012 11/2- 03 01Ko44 ETJ a~100; B+ ? *

77Au" —21093 28 457 26 7 ns 4 (9/27) 03 02Rol7 ETJ IT=100 *

Hg —12780 80 1273 ms 18 5/2°# 03 a=85; B+=15

wT 3328 25 18 ms 5 (1/2%) 03 a=7313; p=27 13

wrmo 2521 17 807 18 p 230 us 40 (11/2°) 03 p=518; a=49 8

«LTTAUM E: 157.9keV above 5/2+ level at estimated 44(28) keV by NUBASE
T:<15ns

LAY

E: 240.8keV above 11/2

level

*k
*k



1®Hg T : average 02R017=1.08(0.09) 71Ha03=1.09(0.04)

79T T average 02Ro17=415(55) 98T014=230(40) 83Sc24=160(+90-40)

1971 J: from a decay to > Au™

179TIM T average 02Ro17=1.7(0.2) 98T014=1.8(0.4) 96PaD1=0.7(+6-4) 835c24=1.4(0.5)
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78Tm  —44120# 400# 0% s
8yp 49698 10 74 m 3 0" 9
8y -50343.0 29 284 m 02 1% o4
178 ym 50219 4 1238 2.6 RQ 231 m 03 9) 94 98Gel3 J
784f 524443 2.1 STABLE ot %
78fm  _51296.9 2.1 1147.423  0.005 40 s 02 8 9
17844fn  _49998.6 2.1 244569  0.11 31 y 1 16" 94 94KiA E
1784fp  _49870.8 2.2 25735 05 68 us 2 (147) 94
18Ta 50507 15 ¥ 931 mo003 1t 94
178Tgn  _50410# 50#  100# 50# * 236 h 008 (7)) 9%
8Tah  —48940# 50# 1570# 504 50 ms 3 (15°) 94 96Ko13 T *
178TaP  —47510# 50# 3000# 504 290 ms 12 (21) 96K013 TJE *
78y 50416 15 216 d 03 0Of 94
18Re  —45653 28 132 m 02 (3t) 9%
10s —43546 16 50 m 04 0Of 94
78y 36252 20 2 s 2 95
78p 31998 11 211 s 06 Ot 94 B+=9233;,a=7.73
Ay —22330 60 26 s 05 94
184g -16317 13 269 ms 3 0" 94 02Rol7 T *
1787] —4750# 110# 255 ms 10 02Ro017 TD
178py 3568 24 230 pus 150 O 01Ro.B T *
18T E: 1470.6 keV above 178Ta™, from ENSDF ok
178Tgh T : average 96K 013=58(4) 79Du02=60(5) Kok
«178TaP  E: 2902keV abovethe (7)~ 78Ta™ isomer Kok
178Hg T : others 96Pa01=287(23) 91Se01=250(25) and 79Ha10=260(30) ok
«8Pb T :two eventsat 202 and 147 us ok
9Tm  —41600# 500# 204 s 1/2#
9vh 464204 300# 80 m 04 (1/27) 9%
Ly —49064 5 459 h 006 7/2) 94
WO um 48472 5 5924 0.4 31 ms 09 1/29) o4
794f 504719 2.1 STABLE 9/2+ 94
94fm 500069 2.1 375.0367 0.0025 1867 s 004 1/2° 94
194" _49366.1 2.1 1105.84  0.19 2505 d 025 25/2° 94
19Ta  -50366.3 2.2 182 y 003 7/2° 00
19Tgm  —49049.0 22 1317.3 0.4 9.0 ms 02 (25/2F) 00
9Tah  —47727.0 2.3 2639.3 05 541 ms 1.7 (37/2%) 00
9w 49304 16 3705 m 016 (7/2) 9%
7owm 49082 16  221.926  0.008 6.40 m 007 (1/2)~ 94 IT~100; B=0.28 3
1Re 46586 24 195 m 01 (5/2)* 95
19Re™ 46521 24 6539  0.09 95 us 25 (5/27)
190s —43020 18 65 m 03 (1/27) 9%
oy 38077 11 79 s 1 (5/2 98
9pt 32264 9 212 s 04 1/2° 9% +~100; a=0.24 3
Ay —24952 17 71 s 03 5/2°# 9 B+=78.09; a=22.09
9AuP 24853 18 99 16 AD (11/2)
9Hg —16922 27 109 s 004 5/2°# 94 O02Rol7 T a~53;,B7=? BTpx0.15 x
1797 —8300 40 270 ms 30 (1/27) 01 ABBW J *
OTIM  _7440# 50#  860# 304 160 ms 016 (9/27) 01 O02Rol7 T a~100;IT? B+ ?
19pp 2000# 200# 3% ms 5/2°#

ok
Kok
ok
Kok
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180Yh 444004 400# 24 m 05 ot 9% B~=100

180y 46690 70 57 m 0.1 5F 94 95Me03 J =100

180 ym 46680 70 139 0.3 1 S 3 95Me03 EJT B~ 21T ?

180Hf 497884 2.1 STABLE of 94 1S=35.08 16

1B0Hfm 486469 2.1 114148 0.04 55 h 0.1 8~ 94 IT~100; 3~=0.31

180Ta 489362 22 8152 h  0.006 1t 94 £=863; 37 =143

1BOTa" 488609 1.8 753 13 RQ SMBLE  (>12Py) 9 94 1S=0.0122; B~ ?

BTy 474852 2.4 14510 1.0 45 us 2 15~ 96Dr02 TE

WOW 49644 4 STABLE  (>700Py) Of 94 03Da05 T IS=0.121;a?2B"? =

1BOWm 48115 4 1529.04 0.03 547 ms 0.09 8~ 94 1T=100

10Re 45840 21 244 m 006 (1)~ 94 B=100

1800s 44359 20 215 m 0.4 of 94 BT=100

)y _37978 22 15 m 01 (450% 94 B=100

8Pt 34436 11 52 s 3 ot % B*~100; a~0.3

1Ay 25506 21 81 s 03 94 Br<98.2; a>18

180 —20245 14 256 s 0.02 of 94 93Wa03 T p=524; a=484

1807 —9400# 120# 15 s 0.2 94 98Tol4 TD B+ 2 a=73;... *

180pp —-1939 21 5 ms 3 of 00 96To08 TD a=100
«*BOW T :lower limitisfor a decay, also 03Ce01>270 Py 97Gel5>74 Py ok
180w T indication in 03Da05 for 1.1(+0.8-0.4) Ey, but important background ok
#*80W T :03Da09>80Py for 23~ decay s
80Tl D:...; B*SF~1.0e4 *k
80T D: a=(2-12)% from 02An.A ok

18lyph  —40850# 400# % m 3/2°# B2

Bl _44740# 300# 35 m 03 (7/2) 91 B~=100

BIHf 474119 21 4239 d 006 1/2- 91 B~=100

BI4fm 46817 4 595 3 80 pus 5 (9/2%) 01Sh36 ETJ IT=100

BIHfN 46372 10 1040 10 100 us (17/2+) 01Sh36 ETJ IT=100

BIHfP 45674 10 1738 10 15 ms 05 (27/27) 01Sh36 ETJ IT=100

BlTa 484416 18 STABLE 7/2t 92 1S=99.988 2

18lTgn 484354 1.8 6.238 0.020 6.05 pus 012 9/2~ 92 1T=100

18IT8" 46957 3 1485 3 25 us 2 21/2- 98Wh02 ETJ IT=100

1BlTgP 46212 3 2230 3 210 pus 20 29/2- 98Wh02 ETJ IT=100

By 48254 5 1212 d 02 9/2t a1 £=100

18lRe —46511 13 199 h 0.7 5/2t 91 B*+=100

BlOs —43550 30 105 m 3 1/2- 92 B=100

BlO$" 43500 30 489 0.2 27 m 01  (7/2 92 9Ro09 E B*+=100

Bl 39472 26 490 m 015 (5/2) 93 B+=100

Blpt 34375 15 520 s 22 1/2- 99 95Bi01 D [*=100; a=0.074 10

BlAy 27871 20 137 s 14  (3/27) 9 Bt=7 a=275

BlHg 20661 15 36 s 01 1/2) 99 B+=695; a=315;... =«

BIHgP _20460# 40# 210#  40# 13/2*

8T 12801 9 32 s 0.3 1/2*# 91 98Tol4 TD a=7? p*+? *

BT _11944 29 857 29 AD 17 ms 0.4 9/2°# 98Tol4 TD B2 a=21T? *

Blpy 3140 90 45 ms 20 5/2-# 96To0L T a=? Br=2# %

181ppm nonexistent RN 13/2°# 91 96To0L | *
#BlHg D:...;B*p=0.0164; ra=1le64 ok
#1817 T : average 98T014=3.2(0.3) 92B0.D=3.4(0.6) o
#BLTIM T : average 98T014=1.4(0.5) 84Sc.A=2.7(1.0) ok
«181ph T : supersedes 89To01=50(+40-30) from same group sk
#181Pb™ | : proved by 96To01 not to exist ok
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182) y  —41880# 200# 20 m 02 (0,1,2) 9% B~=100

B2Hf  _46059 6 9 My 2 ot 95 B~=100

18214fm 44886 6 1172.88 0.18 615 m 15 8 95 B=583;1T=423

182Tq 464333 1.8 114.43 d 0.03 3 95 B~=100

182Tgn _46417.0 1.8 16.263 0.003 283 ms 3 5t 95 1T=100

82Ty _45913.7 1.8 519572 0.018 1584 m 0.10 100 95 1T=100

2\ _482475 0.8 STABLE  (>170Ey) OF 95 03Da05 T 1S=26.5016; a ? %

182Re  —45450 100 * 64.0 h 0.5 7095 B+=100

182ReM 45388 20 60 100 BDx 127 h 0.2 2t 95 B+=100

8205 —44609 22 2210 h 0.25 ot 95 £=100

B2 _39052 21 15 m 1 (3%) 95 95542 J B+=100

®2pr 36169 16 22 m 01 0t 95 +2100; 0=0.038 2

B2Ay —28301 20 155 s 04 (2*) 95 01Ib02 J B*~100; @=0.135 *

82Hg -23576 10 1083 s 006 0t 95 97Ba2l D P+=86.29;a=1389;... *

182T] 13350 80 20 s 0.3 2°# 95 92BoD T pB7>96 a<4

82|m  _13250# 130# 100#  100# * 29 s 05 (7) 91B022 TJ a~100; B+ ? *

182T|p _12750# 160# 600# 140# 10~

B2py 6826 14 60 ms 40 ot 95 a=?, Br=2#
«182W T : also 03Ce01>25Ey 97Gel5>8.3Ey *k
«182Au T : average 95Bi01=14.5(1.3)(for ), 15.3(1.0)(for a) and 92R021=15.6(0.4) sk
«®Hg D:...;Bp<les ok
«182Hg D : a average 97Ba21=13.3(0.5) 80Sc09=15.2(0.8); BT p isfrom 71Ho07 sk
«182TIM T : average 91B022=3.1(1.0) 92B0.D=2.8(0.6) ok

183y —39520# 300# 58 s 4 (7/27) 91 B~=100

183Hf 43290 30 1067 h 0017 (3/27) 91 B-=100

183Tq 452961 1.8 51 d 0.1 7/2% 91 B~=100

183Tg" 452229 1.8 73174 0.012 07 ns 11 9/2= 91 IT=100

By _46367.0 0.8 STABLE  (>80Ey) 1/2- 01 03Da05 T 1S=14.314;a ? *

18wWm _46057.5 0.8 309.493 0.003 52 s 0.3 11/2% 01 1T=100

18Re 45811 8 700 d 14 5/2t 99 £=100

188Rg™ 43903 8 1907.6 0.3 104 ms 004 (25/2%)99 IT=100

18305  —43660 50 130 h 0.5 9/2t 91 B+=100

1830gM 43490 50 170.71 0.05 99 h 0.3 1/2= 91 B=852; IT=152

8|y _40197 25 58 m 5 5/2- 91 61Di04 T p+~100; a=0.05# *

83pt 35772 16 65 m 1.0 1/2- 93 95Bi01 D P*=100; a=0.0096 5

183pgm 35738 16 3450 0.08 43 s 5 (7/2)~ 93 +~100; a<4e-4; 1T ?

183Au —30187 10 428 s 1.0 5/2- 99 94Pa37 J [=100; a=0.5525

BAY™ —30114 10 733 0.4 >1 us (1/2)* 99 1T=100

18AUP —29956 10  230.6 0.6 <1l upus (11/2)~ 99 1T=100

8Hg 23800 8 94 s 07 1/2= 01 B+=88.320; a=11.720; ... =

183HgM _23560# 40# 2404 40# EU 54 s 13/2t#  01Sc4l | B+ 2 *

183HgP 23602 13 198 14 AD 13/2#

83T 16587 10 69 s 0.7 1/27# 02 BT=? a=2#

183T|Im _15044 16 643 14 AD 60 ms 15 9/2°# 02 a~1l5 B* %IT?

183" _15611 20 976.8 17 148 ps 010 (13/27)02 01Mu26 EJ 1T=100 *

Bpp 7569 28 535 ms 30 (3/27) 03 a=?, Br=10#

Bppm 7475 28 94 8 AD 415 ms 20 (13/27)03 a~100; B+ ?

#18W T also 03Ce01>13 Ey 97Gel5>1.9 Ey
T : average 61Di04=55(7) 61La05=60(6)

#183|p
#18Hg

D:...;B"p=2.6e48

#183Hg™ | : 2001Sc41= no isomer seen with same characteristics as #Hg or 8”Hg
1 noisomer in same odd-N 1Pt and 7°Os

*183Hgm
#183T|n

E : 346.8(0.3) keV above 183T|™
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184y —36410# 400# 20 s 3 (3*) 90 95Kr04 TJ B-=100

184 ym non existent RN 20 s high 95Kr04 |

B44f 41500 40 412 h 005 ot 9 B~=100

1BAHfm 40230 40 12724 0.4 48 s 10 8 95Kro4 TE B~=100

84Tq 42841 26 87 h 01 (5) 90 B~=100

8w 457073 0.9 STABLE  (>180Ey) Ot 90 03Da05 T 1S=30.642; a ? *

BRe 44227 4 380 d 05 3-) 90 B+=100

1BAReM 44039 4 188.01 0.04 169 d 8 8+ 90 IT=75.411; £=24.6 11

1840s  —44256.1 1.3 STABLE  (>56Ty) 0" 90 1S=0.021; a 2 2B ? #

84y 39611 28 309 h 003 5 9 B+=100

B4m 39385 28 22565 0.11 470 us 3"

B4pt 37332 18 173 m 0.2 0f 90 95Bi0O1 D PB*+~100; a=0.0017 7

184ptm 35493 18 1839.4 16 1.01 ms 0.05 8 90 1T=100

BIAu —30319 22 206 s 0.9 5t 03 B+~100; a<0.016

BAAY™ 30251 22 68.46 0.01 476 s 14 2t 03 94Ib01 EJ B=?1T=3010; 0<0.016

BAAYT —30091 22 22840 0.06 69 ns 6 37 03 1T=100

B4Hg —26349 10 306 s 0.3 ot 90 B+=98.896; 0=1.116

84T _16890 50 * 9.7 s 0.6 27# 90 92Bo.D T pB=9797,0=217

1B4T|Im  _16790# 110# 100# 100# * 10# s Tt BT 2I1T?

184TIN _16300# 1504 500# 140# >20 ns (10)  84ScA T IT? *

B4py 11045 14 490 ms 25 0" 03 02AnA D a=8015;B"?

184pj 1050# 130# * 66 ms 15 3t# 02AnA T a=7?

184gjm 1200# 160# 150# 100# * 13 ms 2 10°# 02ANA T a=?
#184W T : also 03Ce01>29 Ey 97Gel5>4.0 Ey ok
«180s T : lower limitisfor a decay ok
«184T|" T : alpha decay from 18Bi™ not coincident with X(K) and y ok
«1B4TI" | - identified by 02Sc.A Hok

185Hf 383604 200# 35 m 0.6 3/2°# 95 B~=100

185Ta  —41396 14 494 m 15 7/2# 95 B~=100

185Tg" 40090 30 1308 29 >1 ms (21/27)  99Wh03 TJD IT=100 *

185\  _43389.7 09 751 d 0.3 3/2= 95 B~=100

1B5\Wm _431923 09 19743 0.05 1597 m 0004 11/2% 95 94itA T IT=100

15Re  —438222 1.2 STABLE 5/2+ 95 1S=37.40 2

185Re™ —41698.2 2.3 2124 2 123 ns 23 (21/2) 97Sh37 T IT=100

1850s  —42809.4 1.3 936 d 0.5 1/2= 9% £=100

1850sm —42707.1 1.5 102.3 0.7 30 us 04 7/27# 95 IT?

85, _40336 28 144 h 01 5/2= 9 B+=100

185pt 36680 40 709 m 24 (9/2%) 95 +24100; a=0.0050 20 *

185pm 36580 40 1034 0.2 330 m 0.8 (1/27) 95 Br=21T<2

85Ay —31867 26 * 425 m 0.06 5/2= 95 B*~100; a=0.26 6

BSAU™ —31770# 100# 100# 100# * 68 m 0.3 1/2t# 95 B+<100; 1T ?

185Hg 26176 16 491 s 1.0 1/2= 9% Bt=941;a=61

185HgM 26072 16 103.8 1.0 216 s 15 13/2 95 87Ki.A E 1T=5410; 3"=46 10; a~0.03 x

85T 19760 50 195 s 0.5 1/2t# 95 Br=?a?

185T|Im _19300 50 4528 20 183 s 012 9/2°# 95 77Sc03 E IT~100; 0=0.103; B+ ?

15T 18760 50 10030 2.0 83 ns 14 (13/2") 95La08 T

185pp 11541 16 * 6.3 s 0.4 3/2- 95 02An15 TJD a=5025; B ? *

185ppm _11480# 40#  60#  40# 407 s 015 13/2¢  02Anl5 TJD a=5025; B+ ? %

185B; —2210# 50# *& 2# ms 9/2°# 9%Dad6 J p?2a? *

185gjm 2143 18 70# 50# *& 49 us 7 1/2% 02 01Po05 T p=856;a=156 *
#185TaM E : from 99WhO3 : lessthan 100keV above 1258 level J: assuming ground-state=7/2" .
«18Pt D if the 4444(10) keV a lineisfrom ground-state; otherwise a=0.0010(4)% from isomer ok
«18HgM E : ENSDF gives 99.3(0.5) plus“8-keV uncertainty”, but missed 87Ki.A work Kok
«18Ph T : average 02An15=6.3(0.4) 80Sc09=6.1(1.1) ok
«185Ph™ T : average 02An15=4.3(0.2) 80Sc09=3.73(0.24) (excluding the 6.1 s activity) sk
«18Bj T : estimated from 9/2 isomersin odd Bi and Tl isotopes ok
#185Bim T : average 01P005=50(8) 96Da06=44(16) ok
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186Hf  _36430# 3004 26 m 12 ot 03 B~=100

86Ty 38610 60 105 m 03 (2,37)03 B~=100

186\ 425005 1.7 SBLE  (>41Ey) Of 03 03Da09 T [S=284319;28 2a? x

186\ywm  _40992.3 1.8 1517.2 0.6 18 pus 1 (77) 03 1T=100

8w\ _38966.7 2.7 3542.8 2.1 >3 ms 167) 03 1T=100 *

186Re 419302 1.2 37183 d 0.0011 1~ 03 B~=92.53 10; £=7.47 10

185ReM 41781 7 149 7 200 ky 50 (8") 03 IT=2 B~<10 .

180s —42999.5 1.4 20 Py 11 ot 03 1S=1.59 3; a=100

186 —39173 17 16.64 h 0.03 5t 03 B*+=100

186)ym 39172 17 0.8 0.4 192 h 0.05 2= 03 91Be25 ET BF=75 IT~25 *

186pt 37864 22 208 h 005 ot 03 B+=100; a~1.4e-4

8Ay —31715 21 10.7 m 0.5 3~ 03 B*=100; a=0.0008 2

BEAU™ 31487 21 22777  0.07 110 ns 10 2t 03 1T=100

18 AUP nonexistent RN <2 m 83P010 |

18Hg 28539 11 138 m 006 o+ 03 B+~100; a=0.016 5

186G 26322 11 2217.3 0.4 82 pus 5 (8) 03 IT=100

18T 20190 180 « & 40# s (27) 03 91vVa04 | B+ ? %

186T|Im 19874 9 320 180 ADx & 275 s 10 (7t) 03 B+~100; a~0.006

186TI" 19501 9 690 180 AD 29 s 0.2 (10-) 03 1T=100 *

186py 14681 11 482 s 0.03 0" 03 BT ? a=408

8B] 3170 &0 x 148 ms 07  (3*) 03 02AnA T a~100; B+ ? %

186gim  _2000# 160# 270# 140# * 98 ms 04 (107) 03 02AnA T a=100; B+ ?
#18W T :limitis2B~ decay; 03Da05>170 Ey 03Ce01>27 Ey 97Gel5>6.5Ey for a decay *k
«18WN T : lower limit is 3ms; upper limit 30s ok
«18ReM T : uncertainty estimated by ENSDF 89 eval uator ok
+188)m T - average 91Be25=1.90(0.05) 70Fi.A=2.0(0.1) o
«18|rm  E: Eispositive and below 1.5keV ok
«18T| | :identified as decay level from 1%°Bi in 91Va04 ok
«180T|In  E: 374.0(0.2) keV above &TI™ Kok
«18Bj T : average 02An.A=14.8(0.8) 97Ba21=15.0(1.7) -

187Hf 320804 400# 30# s (>300ns) 3/2°# 99Be63 | B ?

187Ta  —36770# 200# 2% m (>300ns) 7/2'#  99Be63 | B ?

BT 390048 1.7 2372 h 006 3/20 92 B~=100

18’Re 412157 1.4 412 Gy 0.2 5/2% 91 01Ga01 T 1S=62.602; 3~=100;... =

1870s 412182 14 STABLE 1/2= 92 1S=1.96 2

7 39716 6 105 h 03  3/2- 91 B+=100

187)ym 39530 6 186.15 0.04 303 ms 06 9/2= 91 1T=100

87pt 36713 28 235 h 0.03 3/27 91 B*+=100

B7TAy 33005 25 84 m 03 1/2¢ o1 B+~100; a=0.003#

BAU™ —32884 25 120.51 0.16 23 s 0.1 9/2= 91 1T=100

®7Hg 28118 14 & 19 m 03 32 9 B+=100; a>1.2e-4

187Hgm 28059 20 59 16 MD & 24 m 0.3 13/2% 91 B1=100; a>2.5e-4

87 22444 8 51 s (1/2%) 99 B+<100; a ?

WM 22109 8 335 3 AD 1560 s 012 (9/27) 9 IT=2 B* 2 0=0.155

®7pp 14980 8 « 152 s 03 (3/27) 00 B*=932, a=72

®7pgn 14969 11 11 11 AD=x« 183 s 03 (13/27) 00 B+=882; a=122

87g; 6373 15 2 ms 3 9/27# 01 a>50; B+ ?

87gim 6272 18 101 20 AD 320 pus 70 1/2"# 01 a>50; B+ ?

w7gin _g121 15 252 1 7 ps 5  (13/2%)  02Hul4 ETJIT=100
+®Re  D:...; a<0.0001 ok

«18’Re T : others: 89Li30=42.3(0.7) outweighed and, same group, 86Li11=43.5(1.3)

*x



102 G. Audi et al./Nuclear Physics A 729 (2003) 3-128

Nuclide Massexcess Excitation Half-life JT  Ens Reference Decay modes and
(keV) energy(keV) intensities (%)

1884f  _30880# 500# 20# s (>300ns) O" 02 99Be63 | B~ ?

188Tq  —33810# 200# 20# s (>300ns) 02 99Be63 | B ?

88y 38667 3 69.78 d 005 ot 02 B~=100

18Re -39016.1 1.4 17.0040 h 00022 1= 02 B~=100

188Rem —38844.0 1.4 172.069  0.009 1859 m 004 (6~ 02 1T=100

1805 —41136.4 1.4 STABLE ot 02 1S=13.24 8

88 38328 7 45 h 05 1 02 B*+=100

188)m 37360 30 970 30 42 ms 02 7t# 02 ABBW E IT~100; B+ ? *

®py 37823 5 102 d 03 [N 7] £=100; a=2.6e-53

BAy -32301 20 88 m 006 100 o2 B+=100

188Hg 30202 12 325 m 015 ot 02 B+=100; a=3.7e-58

1B8Hgm 27478 12 2724.3 0.4 134 ns 15 (12) 02 1T=100

88T 22350 30 * 71 s 2 (27) 02 B*+=100

88TIM 22307 10 40 30 MD 71 s 1 (7t) 02 B+=100

8TIn _22038 10 310 30 MD 44 ms 4 (97) 02 IT~100; B+ ? *

88py 17815 11 255 s 01 ot 02 B*=? a=9.38

188ppym 15237 11 2578.2 0.7 83 ns 210 (87) 02 1T=100

88ppn 15102 11 2713.0 0.6 94 ns (11) o2 1T=100

188ppP 15020 50 2800 50 797 ns 21 02 IT=100 *

8gj 7200 50 *& 4 ms 3 3t# 02 97Wa05 T a=2 B+ ? *

188gjm  _7000# 1504 210#  140# *& 220 ms 40 (100) 02 97Wa05 T a=?, B+ ? *

188pg -538 19 430 pus 180 ot 02 a=?, B+ ?

«188|rm  E: lessthan 100keV above 923.5 level, from ENSDF ok

«188T|"  E: 268.8(0.5) keV above 188TI™, from 91Va04 ok

«188phP  E: 2700.5 above unknown level, see ENSDF 02 Kk

«188Bi T : average 97Wa05=46(7) 84Sc.A=44(3) ok

#188BiM T : average 97Wa05=218(50) 84Sc.A=210(90) s

189Ta  —31830# 300# 3# s (>300ns) 7/2'# 99BeB3 | B ?

189w 35480 200 116 m 03 (3/27) 91 97va03 T (=100 *

89Re 37978 8 243 h 04 5/2t 91 B~=100

1890s 389854 1.5 STABLE 3/2- 91 1S=16.155

1890gm 389546 1.5 30814 0.018 58 h 01 9/2- 91 1T=100

89 38453 13 132 d 01 3/2t 91 £=100

89m 38081 13 37218  0.04 133 ms 03 11/2- 91 1T=100

89 36120 13 2333.3 0.4 37 ms 02 (25/2)* 91 1T=100

B9pr 36483 11 1087 h 012 3/27 R B+=100

189pm 36291 11 1916 0.4 143 pus (13/2)

B9Au 33582 20 287 m 03 1/2+ 92 B*=100; a<3e-5

B9AU™ -33335 20 247.23 017 459 m 011 11/2° 92 +2100; IT=?

1894g 29630 30 76 m 01 3/2- 9 B*=100; a<3e-5

189Hgm 29549 18 80 30 MD 86 m 01 13/2" 96 01Sc4l E B+=100; a<3e-5

89T 24602 11 23 m 02 (1/2%) 99 B*+=100

189TIM 24319 10 283 6 AD 14 m 01 9/207) 99 85B046 J BF~100; IT<4

89pp 17880 30 * 51 s 3 (3/27) 91 ABBW J ['>99 a~04 %

189ppm  _17840# 50#  40# 30# * # m (13/2%) ABBW J B+ 2IT? *

1898j 10060 50 674 ms 11 (9/27) 98 95Bar5 J a>50; BT <50 *

189gjm 9880 50 181 6 AD 66 ms 06 (1/2+) 98 95Ba75 TJ a>50; BT <50 *

89gjn 9700 50 357 1 880 ns 50 (13/2") 01Anl1l ETJIT=100 *

B9pg 1415 22 5 ms 1 3/2°# 99ANn52 TD a=7,B* ?

#18W T : average 97Ya03=11.7(0.5) 65K a07=11.5(0.3) ok

«18ph  J: from a decay to 185Hg .

«189PpM  J: from a decay from 1%3po™ ok

#189Bj T average 02HU14=667(13) 97Wa05=728(40) 85C006=680(30) ok

#189BiM T : average 97An09=4.8(0.5) 97Wa05=5.2(0.6) 95Ba75=7.0(0.2) sk

«189Bj" T : from 02Hu14; also 01An11>360(120) Hk
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10Ty —28660# 400# 300# ms B~ ?
190w 34300 160 300 m 15 of 03 B~=100
1OWm 31920 160 2381 5 <31 ms (10) 03 IT=100
10Re _35570 150 31 m 03 (2~ 03 B~=100
1%0Re™ 35360 160 210 60 32 h 0.2 (67) 03 ABBW E [7=54420;IT? *
1900s 387063 1.5 STABLE 0" 03 1S=26.26 2
1900g™ —37000.9 1.5 1705.4 0.2 99 m 0.1 (10)~ 03 IT=100
90 367512 1.7 1178 d 010 4 03 B*+=100; e" <0.002
o0m 367251 1.7 26.1 0.1 1120 h 0.003 (1) o3 IT=100
190 363748 1.7 3764 0.1 3.087 h 0.012 (11)~ 03 BT=91.42;1T=8.62
190p 367150 1.7 36.154 0.025 >2 us (4" 03 1T=100
190119 364336 1.7 317.56 0.04 90 ns (57) 03 IT=100
190pt 37323 6 650 Gy 30 of 03 1S=0.014 1; 0=100;... =
10Ay 32881 16 x* 428 m 1.0 1~ 03 BT=100; a<le-6
10AU™ —32680# 1504 2004 150# * 1256 ms 20 11°# 03 IT~100; B* ?
10Hg 31370 16 200 m 0.5 0" 03 e~100; et <1; ... *
190T] 24330 50 x« 26 m 03 20-) 03 B+=100
90T|Im  _24200# 70# 130# 90 ¥« 37 m 03 764# 03 B+=100
10T|IN  _24040# 90# 290# 70# 750 pus 40 (87) 03 IT=100 *
190T|P _23920# 90# 410# 70# >1 pus 9 03 91vad4 ET IT? *
py 20417 12 71 s 1 o* 03 BT 2 a=0.404
10pym 17802 12 2614.8 0.8 150 ns (10)* 03 IT=100
10ppyn 17799 23 2618 20 25 pus (12+) 03 IT? *
0ppp 17759 12 2658.2 0.8 72 us 06 (11~ 03 IT=100
10Bj 10900 180 63 s 01 (387) 03 91vaD4 J a=7721;B+=?
1%0gjm 10483 10 420 180 MD 62 s 0.1 (107) 03 91VaD4 J a=709; B+ ?
190gjn  —10210 10 690 180 MD >500 ns 100 TH# 03 01Anll1l ET IT=100 *
190pg —4563 13 246 ms 0.05 0" 03 0a~100; BT=0.1#
«'%Re™ E : from lower limit 119.12 and calculated 173 and 220 (see ENSDF’ 90) *k
«1%0REM E : 210(290) from difference in beta-decay ok
«OPt  D:...;2BT7? E
*®OHg D:...;a<34e7 s
«10T|"  E: 161.9keV above 1%0TIM Hk
«1OTIP  E: 236.2keV above 1%°TI™ Kok
+190Pp"  E : above 19PhM, see ENSDF 03 ok
«190Bi"  E: 273(1) keV above the (10~) isomer ok
By _31110# 200# 20# s (>300ns) 3/2°# 99Be63 | B ?
lRe 34349 10 98 m 05 (3/2%,1/2%) 95 B~=100
105 363937 1.5 154 d 01 9/ 95 B~=100
910" —36319.3 15 74.382 0.003 1310 h 005 3/2- 95 IT=100
¥y 367064 17 STABLE 3/2t 95 1S=37.32
¥Lm 365352 1.7 17124 0.05 494 s 0.03 11/2- 95 1T=100
910 34500 40 2120 40 55 s 0.7 95 ABBW E IT=100 *
lpt 35608 4 2802 d 0025 3/ 9% £=100
¥lpm 35549 4 149.04  0.02 95 pus 13/2+
1Ay 33810 40 318 h 0.08 3/2+ 99 B*+=100
BIAY™ 33540 40  266.2 05 920 ms 110 (11/27) 99 IT=100
lHg —30593 23 49 m 10 3/2) 00 86UI02 J BT=100; a<5e-6
191Hg™ —30470 30 128 22 508 m 15 13/2* 00 01Sc4l E B1=100; a<5e-6 *
7] 26281 8 20# m (1/2%) 95 B2
WiTIM _p5984 7 207 7 BD 522 m 016 9/2) 95 B=100
lpy 20250 40 + 133 m 008 (3/27) 9% B*~100; a=0.013 5
¥1ppm 20231 28 20 50 MD=« 218 m 008 13/24) 95 88MeA J [*~100; a=0.02
W1gj  _13240 7 123 s 03 (9/2°) 00 03KeD4 T a=6020;B"=4020 =
oigim _13000 9 240 4 AD 124 ms 5 (1/2%) 00 03KeD4 T a=7525; B+~25
191pg —-5054 11 2 ms 1 3/27# 00 a=~100; BT ?
lpgn 5020 10 34 12 AD 98 ms 8 (13/2*) 00 a~100; B+ ?
#1991 E: estimated less than 150keV above 2047.1 level, from ENSDF *k
«191HgM E: original error (8keV) increased by 20 for isomer+ground-state linesin trap ok
«191Bj T : average 03Ke04=12.4(0.4) 85C006=12(1) 74Le02=13(1) 72Ga27=12.0(0.7) ok
T:

average 03K e04=121(+8-5) 99An36=115(10) 81Le23=150(15)

*k
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192y _29650# 600# 10# s (>300ns) O 99Be63 | B ?

192Re —31710# 200# 16 s 1 98 B~=100

19205 -35880.5 2.6 STABLE  (>9.8Ty) 0" 98 1S=40.7819; 2B~ 2, a ? *

1920¢" 338651 2.6 201540 011 59 s 01 (100) 98 IT>87;, B~<13

192)p 348332 1.7 73827 d 0013 4t 98 B~=95.13 14; £=4.87 14

192)m 347765 17 56.720 0.005 145 m 005 1~ 98 IT~100; B~=0.0175

92)n 346651 1.7 168.14 0.2 241y 9 (117) 98 IT=100

192pt 362929 25 STABLE ot 98 1S=0.782 7

Ay 32777 16 494 h 009 1~ 98 B+=100

92aym —32642 16 13541  0.25 29 ms 5# 98 IT=100

92A0 —32345 16 4316 05 160 ms 20 (117) 98 IT=100

¥2Hg 32011 16 485 h 020 ot 00 £=100; a<4e-6

921] 25870 30 96 m 04 (27) 99 B+=100

o2m 25710 60 160 50 108 m 02 (7*) 99 91Va4 E B*=100

92T]P 25694 25 180 40 AD (3%) 91Vad4 E

192py 22556 13 35 m 01 ot 98 B*+~100; a=0.0059 7

92ppym 19975 13 25811 0.1 164 ns 7 (100 98 IT=100

192ppn 19931 13 2625.1 11 11 ps 05 (12*) 98 IT=100

192ppp 19813 13 27435 0.4 756 ns 21 (11~ 98 IT=100

192gj 13550 30 346 s 09 (3%) 98 B+=885; a=125

192gjm 13399 9 150 30 MD 396 s 04 (100) 98 B+=903; a=103

92pg 8071 12 322 ms 03 0" 98 99He32 T a=7 B=05# *

192pgm  _5470# 500# 2600#  500# 1 us 12°# 99He32 T 1T=100

+1%0s T :lower limit isfor Ov-23~ decay Kok

«19Po T : others 98A127=31(4) 96Bi17=33.2(1.4) 81Le23=34(3) outweighed, not used sk

19%Re  —30300# 200# 30# s (>300ns) 5/2t# 99Be63 | B2

1980s 333926 2.6 3011 h 001 3/2- 98 B~=100

193y 345338 1.7 STABLE 3/2t 98 1S=62.7 2

198)m 344536 1.7 80.240 0.006 1053 d 004 11/2- 98 IT=100

198pt 344770 1.7 5 vy 6 1/2- 98 £=100

193pm 343272 17 14978  0.04 433 d 003 13/2% 98 IT=100

198Au —33394 11 1765 h 015 3/2t 98 B+=100;, a<le-5

98Aym —33104 11 29019  0.03 39 s 03 11/2- 98 IT~100; B+~0.03

98Hg 31051 15 380 h 015 3/2- 9 B+=100

198Hgm —30910 15 140.76  0.05 118 h 02 13/2+ 99 B+=92.85;1T=7.25

198T] 27320 110 216 m 08 1/20+# 99 B+=100

193TIm 26950 110 369 4 211 m 015 9/2= 99 IT=75; B*=25 *

198py 22190 50 5% m (3/27) 99 ABBW J pB*7? *

198ppm _22060# 90# 130#  80# 58 m 02 13/2(t) 99 88MeA J B+=100

193gj 15873 10 67 s 3 (9/27) 98 B+ ? a=3515

193gjm 15564 12 308 7 AD 32 s 06 (1/2*) 98 a=9020; B+ ?

198py 8360 30 420 ms 40 3/2°# 98 a=?, B+=5¢#

198pgm  _8260# 50# 100#  30# 240 ms 10 (13/2*) 98 ABBW J a=? B=3#

198t —150 50 40 ms 9/2°# 98 a=100

#19T|I™  E: |essthan 13keV above 362.5 level, from ENsDF ok

#1%pPh  J: from a decay from *%Po ok

«1%pPh T :T=4.0m reported in Karlsruhe charts 1981 and 1995. Not traceable Kok

199Re  —27550# 300# 2# s (>300ns) 99BeB3 | B ?

1990s  —32432.7 26 60 y 02 0t 9% B~=100

94 325293 1.7 1928 h 013 1~ 9% B~=100

194m 323822 1.7 147.078 0.005 31.85 ms 024 (4t) 9 IT=100

94n 32160 70 370 70 BD 171 d 11  (10,11)(" 96 B~=100

194pr 347631 0.9 STABLE ot 9 1S=32.967 99

94au —32262 10 3802 h 010 1~ 9% B+=100

¥IAYM 32155 10 1074 05 600 ms 8 (5*) 9 IT=100

94an 31786 10 4758 0.6 420 ms 10 (117) 9 IT=100

19449 —32193 13 40 y 80 ot o1 £=100

... A-group is continued on next page.. . .
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... A-group continued . . .
1947] 26830 140 * 330 m 0.5 2 9 BT=100; a<le-7
14TIMm 265304 240# 300# 2004 * 328 m 0.2 (7) 99 B+=100
194py 24208 17 120 m 0.5 o~ 99 B=100; a=7.3e-6 29
1%4gj  _15990 50 * 9% s 3 (3") 96 B+~100; a=0.46 25
1%4Bjm 15880 50 110 70 MD 125 s 2 (6%,7") 96 B+=~100; a ?
194gin  _15760# 70# 230# 9o# 115 s 4 (10) 96 +2100; a=0.20 7
1%pp  —11005 13 392 ms 4 ot 96 a=~100; B+ ?
19pg™ 8480 13 2525 2 15 pus 2 (117) 99He32 TJD IT=100
1At —1190 190 40 ms 3t# 96 a=100; B+ ?
194 -711 17 480 190 AD 250 ms 10# 96 a=100; IT ?
150s  —29690 500 65 m 3/2°# 99 B~=100 *
95 -31689.8 1.7 25 h 0.2 3/2t 99 B~=100
195 m - _31590 5 100 5 38 h 0.2 11/2= 99 B =955;1T=55
195pr _32796.8 0.9 STABLE /27 9 1S=33.832 10
195pim 325375 0.9 259.30 0.08 402 d 001 13/2% 99 1T=100
15Au  —32570.0 1.3 186.10 d  0.05 3/27 99 £=100
1B5AU™ —32251.4 1.3 318.58 0.04 305 s 0.2 11/2= 99 1T=100
1%Hg —31000 23 1053 h 0.03 1/2~ 99 01Lil7 T pB*=100
195Hgm —30824 23 176.07 0.04 416 h 0.8 13/2% 99 1T=54.2 20; 3+=45.8 20
95T 28155 14 116 h 005 1/2¢ 99 B+=100
195TIMm 27672 14  482.63 0.17 36 s 0.4 9/2= 9 1T=100
19%5py 23714 23 15 m 3/2# 99 B+=100
195ppn 23511 23 202.9 0.7 150 m 12  13/2t 99 =100
195Bj 18024 6 183 s 4 (9/27) 99 ABBW J B*~100; a=0.032
95gjm _17624 8 399 6 AD 87 s 1 (1/2*) 99 ABBW J [*+=6717, a=3317 *
1%py 11070 40 464 s 009 3/27# 99 a=7515; B+=2515
195pg™ 10964 28 110 50 AD 192 s 002 13/2"# 99 a~90; B+~10; IT<0.01
At 3476 9 & 328 ms 20 (1/2") 00 03Ke04 T a=~100; B+ ?
1BAtM 3443 8 34 7 AD & 147 ms 5 9/2# 00 03KeO4 T a=?, B+<25#
19%5Rn 5070 50 * 6 ms 3/2°# 01Ke06 TD a=?
19Rpm 5118 15 50 50 * 6 ms 13/2*#  01Ke06 TD a=?
«1%0s | : identification of this nuclide has been questioned, see ENSDF’ 99 Kok
«19Bi™ J: spins of ground-state and of isomer derived from alpha decay Hok
19%0s —28280 40 349 m 02 ot 98 B~=100
19| 29440 40 5 s 1 (0°) 98 B~=100
196)pm 20229 20 210 40 BD 140 h 002 (10,117)98 B~ ~100; IT<0.3
19%pt  _32647.4 0.9 STABLE 0o~ 98 1S=25.242 41
1%Au  —31140.0 3.0 6.1669 d 0.0006 2 98 OlLil7 T B'=92.88;p =728
1% AU™ —31055 3 84.660 0.020 81 s 0.2 5t 98 1T=100
6AU" 30544 3 59566  0.04 96 h 01 12- 98 IT=100
1%Hg —31826.7 2.9 STABLE  (>25Ey) 0' 98 90Bu28 T 1S=0.151; 2B+ ?
96T 27497 12 184 h 003 2= 98 B+=100
196TIM 27103 12 394.2 05 141 h 002 (7f) 98 B=955; IT=4.5
1%ph 25361 14 37 m 3 ot o1 B+=100; a<3e-5
19%6pym 23623 14 1738.27 0.12 <1 us 4t 01 1T=100
1%6Bj 18009 24 51 m 02 (37) 99 B*~100; 0=0.00115 34
196gjm _17842 25 166.6 3.0 AD 06 s 0.5 (7t) 99 IT=2, B ?
96gin 17739 25 270 3 AD 400 m 0.05 (107) 99 B1=74.225;1T=25.8 25;... *
1%py 13474 13 556 s 012 0f 98 93WaD4 TD a=945; B7=65 *
1%pgm 10984 13 2490.5 17 850 ns 90 (117) 98 1T=100
196t —3920 60 * 253 ms 9 3*# 98 97PU0L T a=7?, B=4#
1%6AtM 3950 50 —30 80 AD % 20# ms 107 # 96EN01 D IT?
96At" 3760 60  157.9 0.1 11 ps 5t# 00Sm06 ET T ?
1%Rn 1970 15 47 ms 11 0" 98 01Ke06 T a~100; B*=0.2#

«1%Bi" D:...; a=0.00038 10
+19%pg T : average 97PU01=5.5(0.1) 93Wa04=5.8(0.2)

ok
Hok
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197 _28268 20 58 m 05 3/2° 9% B~=100

97 m 28153 21 115 5 89 m 0.3 11/2- 96 B~ ~100; IT=0.25 10

97pt 304224 0.8 19.8915 h 00019 1/2= 96 B~=100

197ptm  _30022.8 0.8 399.59 0.20 9541 m 018 13/2" 96 1T=96.7 4, ~=3.34

97Au 311411 06 STABLE 3/2% 96 1S=100.

WAy™ —30732.0 0.6 409.15 0.08 773 s 0.06 11/2- 96 1T=100

197Hg 30541 3 64.94 h 0.07 1/2- 96 O01Lil7 T =100 *

17Hg™ 30242 3 298.93 0.08 238 h 0.1 13/2% 9% 1T=91.47, =867

WIT| 28341 16 284 h 004 1/2¢ 9% B+=100

wrm 27733 16 608.22 0.08 540 ms 10 9/2~ 96 1T=100

7Py 24749 6 8 m 2 3/2- o1 B+=100

9pgn 24429 6 31931 011 43 m 1 13/2F 01 Br=812;IT=192;... =

197ppn 22835 6 1914.10 0.25 115 us 020 21/2- 01 1T=100

1978)  _19688 8 93 m 05 (9/27) 9 B+=100; a=le-4#

197gjm 19000 110 690 110 AD 504 m 016 (1/27) 99 a=5540; B+=4540; ... *

197pg 13360 50 536 s 10 (3/27) 9% B+ 2% a=447

197pgm 131204 OO# 230# 80# 258 s 01 (13/2%) 9 a=849; B* 2 IT=0.01#

197At 6340 50 « 350 ms 40  (9/27) 9% a=964; B+=44

WA 6203 13 50 50 AD+ 37 s 25 (1/2%) 9 a~100; B+ 2, IT<0.004

7Rn 1480 60 66 ms 16 3/2°# 98 96EN02 T  a=100; B ? *

197RAM 16704 50# 200# 60 21 ms 5  (13/27)98 96En02 T  a~100; B+ ? x
«19Hg T : other 66E109=64.14(0.05) at strong variance: Birge ratio would be B=9.3 sk
«9Ph™ D:...; a<3e4 ok
«197BiM D: .. .;1T<0.3 ok
«9’Rn T : average 96EN02=65(+25-14) 95M014=51(+35-15) ok
«19Rn™ T : average 96EN02=19(+8-4) 95M 014=18(+9-5) J: from a decay to 1%po™ .

198)r  _25820# 200# 8 S 1 02 B~=100

19%8pt 20008 3 STABLE  (>320Ty) Ot 02 52Fr23 T 1S=7.16355;2B~ 2 a? =«

19%8Ay —29582.1 0.6 2.69517 d 0.00021 2= 02 B~=100

BAU™ —292690.9 0.6 312.2200 0.0020 124 ns 4 5 02 1T=100

8aAy" —28770.4 1.6 8117 15 227 d 0.02 (127) 02 1T=100

198Hg —30954.4 0.3 STABLE ot 02 1S=9.97 20

198T] 27490 80 53 h 05 2= 02 B+=100

19%8TIm  _26950 80 543.5 0.4 187 h 0.03 7 02 BT=542;1T=46 2

18T _26750 80 742.3 0.4 321 ms 1.0 100# 02 1T=100

19%pp 26050 15 24 h 01 0t 02 B+=100

198ppm 23909 15 21414 0.4 419 pus 010 (7)- 02 1T=100

198 _193690 28 103 m 03 (25,3%)02 B+=100

1%8gjm _19085 28 280 40 MD 116 m 0.3 (7t) 02 B+=100

198pjn 18837 28 530 40 MD 77 s 0.5 100 02 1T=100 *

198pg 15473 17 177 m 0.03 o~ 02 a=572; Bt=432

198pom 13619 17 1853.63 0.18 29 ns 2 8" 02 1T=100

198pgn 12907 17 2565.92 0.20 200 ns 20 11— 02 1T=100

198pgp 12781 17 2691.86 0.20 750 ns 50 12t 02 IT?

198At _6670 50 42 s 03  (3*) 02 9BiA D a>94B+?

1BAtM 63404 TO# 330# 90# 10 s 02 (10) 02 95Bi.A D a>86; 8" ?

1%Rn  —1231 13 65 ms 3 ot 02 a=?, B+=1#

198RnM non existent EU 50 ms 9 a=?, B+=21T=? ®
%Pt T :lower limitisfor Ov-23~ decay ok
«198Bi"  E: 248.5(0.5) keV above 1%Bi™, from 92HU04 ok
«1%RN™ | : o decay assigned to isomer by ENSDF’ 95, not accepted by NUBASE ok

199 _24400 40 208 s 3/27# 01 B2

19pr 27392 3 3080 m 021 5/2= 9% B~=100

1opm 26968 4 424 2 136 s 04 (13/2)* 94 IT=100

19Au  —29095.0 0.6 3139 d 0.007 3/2F 94 B~=100

9AY™ —28546.1 0.6 548.9368  0.0021 440 pus 30 (11/2)~ %4 1T=100

199Hg —29547.1 0.4 STABLE 1/2= 94 1S=16.87 22

19Hg™ —29014.6 0.4 53248 0.10 4266 m 0.08 13/2% 94 O1Lil7 T 1T=100 *

... A-group is continued on next page. . .
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... A-group continued . . .

1997] —28059 28 742 h 008 1/20 94 B=100

99Tm - _27309 28 749.7 0.3 284 ms 02 9/27 94 1T=100

9pp 25228 26 0 m 10 3/2 o1 B+=100

19pgm 24799 26 429.5 2.7 122 m 03 (13/2F) 01 ABBW E IT=93;B"=7 *
19ppn 22664 26 2563.8 2.7 101 ps 02 (29/27) 01 ABBW E IT=100 *
1998j  _p0798 12 27 m 1 92 % B+=100

99gjm 20131 12 667 4 2470 m 015 (1/2*) %4 B*=7 1T<2; a~0.01

9py  _15215 23 548 m 016 (3/2°) 9 B+=9253; =753

19pgm 14903 23 312.0 28 AD 417 m 004 13/2t 94 B+=73510; a=241;1T=25
199At 8820 50 72 s 05 (9/27) 94 a=896; B+ ?

19Rn —1520 60 620 ms 30 3/2°# 98 a=7?, BT=6#

1¥Rn™ 1334 29 180 70 AD 320 ms 20 13/2"# 98 a=?, BH=3#

199y 6760 40 16 ms 7 1/2t# 01 99Ta20 T a=100;B* ?

#19HgM T : average 01Li17=42.67(0.09) 69K106=42.6(0.2) -

«19Ph™  E: 424.8 yto level lower than 9.3keV, from ENSDF D : from78LeA Kok
19pp"  E: 2559.1 to level lower than 9.3keV, from ENSDF Kok
200p¢ —26603 20 125 h 03 ot 95 B~=100
00Ay  —27270 50 484 m 03 1) 95 B~=100
20Ay™ 26300 50 970 70 BD 187 h 05 12= 95 B=822;1T=182
20Hg —29504.1 0.4 STABLE 0" 95 1S=23.10 19
207 _27048 6 261 h 01 20 9 B+=100
200TIM 26294 6 753.6 0.2 343 ms 1.0 7t 95 1T=100
W0pp 26243 11 215 h 04 ot 95 £=100
200gj 20370 24 * 364 m 05 7t 95 B+=100
2008im  _20270# 7O# 1004  TO# x 31 m 2 (2) 9 B*>90; IT<10
008" 19942 24 42820 0.10 400 ms 50 (107) 95 IT=100
W0py 16954 14 115 m 01 0f 95 B+=8893; a=11.13
200t —8988 24 432 s 09 (3f) 9 96Tal8 T a=576;B1=436 *
WM _gg75 25 1127 30 AD 47 s 1 (7Y % a=437; B+=21T?

WAM 8644 24 344 3 AD 35 s 02 (100) 95 IT~84; a~105, B*~45 =«
200Rn —4006 13 103 s 005 0" 98 96Tal8 T oa=7? B =2# *
200Fy 6120 80 * 24 ms 10 3*# 97 96En01 TD a=100

200ppm 6180 70 60 110 AD 650 ms 210 10°# 97 95Mol4 TD a=100;IT?

#2OAL T : average 96Tal8=44(2) 92HU04=43(1) o
20At"  E: 230.9(0.2) keV above 2PAt™, from ENSDF .
20Rn T : average 96Ta18=0.96(0.03) 84Ca32=1.06(0.02) ok
Vlpt 23740 50 25 m 01 (5/2°) % B-=100
WAy 26401 3 26 m 1 3/2° 94 B~=100
Mg 276633 0.6 STABLE 3/2- 94 1S=13.189
Wlygm _26897.1 0.6 76623 0.15 9 s 13/2*

201 —-27182 15 72912 h 0017 1/2" 94 £=100

2LTIM 26263 15 91950  0.09 2.035 ms 0.007 (9/2°) 94 IT=100

0ipy 25258 22 933 h 003 5/2= 94 B+=100

01ppm 24629 22 629.14 0.17 61 s 2 13/2% 94 IT>99; B+<1

21g) 21416 15 108 m 3 9/27 94 B+=100; a<le-4

21gim 20570 15 846.34 0.21 591 m 06 1/2" 94 B1=92.9#; 1T<6.8;, a=7? *
Mipy  _16525 6 153 m 02 3/2- 9% B+=98.43; =163

1pgm 16101 6 424.1 24 AD 89 m 02 13/2F 94 IT=56 14; =41 10; a~2.9
WAt 10789 8 8 s 3 (9/27) 94 96Tal8 T a=717 p+=297 %
WIRn 4070 70 70 s 04 (3/27) 94 96Tal8 T a=7 B+=20# *
VIR _3700# 904 280# 90 38 s 01 (13/2°) 94 96Tal8 T a=2 B+=10# IT=0.01#

201y 3600 70 61 ms 12 (9/27) 94 96E0L T a~100; B+<1 *
21Bim D : q decay isobserved. Its branching ratio is estimated 0.3%# in ENSDF sk
2IAt T : average 96Tal8=83(2) and two resultsin ENSDF=89(3) -
2LRn T : average 96Ta18=7.1(0.8) 71H001=7.0(0.4) .
D1 T : average 96EN01=69(+16-11) 80EW03=48(15) sk



108 G. Audi et al./Nuclear Physics A 729 (2003) 3-128

Nuclide Mass excess Excitation Half-life Jn Ens Reference Decay modes and

(keV) energy(keV) intensities (%)

22pt 226004 300# 4 h 15 o+ o7 B~=100

2270 24400 170 288 s 19 1) o7 B~=100

202 —273459 06 STABLE 0" 97 1S=29.86 26 *

22T 25083 15 1223 d 002 2 97 B+=100

22Tm  _25033 15 950.19 0.10 572 us 7 7" 97

22py 25034 8 525 ky 28 o+ o7 £~100; ar<1#

202pgym 23764 8 2169.83 0.07 353 h 0.01 9 97 IT=90.55; B+=9.55

28] 20733 20 172 h 005 5+ g7 B*+=100; a<le-5 ,

22gjm 20118 21 615 7 304 ps 006  (10#) 97

M2py 17924 15 47 m 05 ot 97 Bt=? a=1.927

202pgm 15297 15 2626.7 0.7 >200 ns 11 97 1T=100

W27t 10591 28 184 s 1 (2,3* 97 B+=? a=183

22p(m 10401 28 190 40 MD 182 s 2 T o7 IT?B* 2 a=8715

202ptn 10010 28 580 40 MD 460 ms 50 (107) 97 92HuUO4 E IT~100; B+=0.25#;... =«

202Rn —6275 18 994 s 0.18 0" 97 96Tal8 T a=7, B =14# *

202y 3140 50 290 ms 30 (3F) 97 96EN0L T =7 p+=3# *

W2FM 3470# 70# 330#  OOH 340 ms 40 (10°) 97 a=? B+=3#

202Ra 9210 60 26 ms 21 0" 98 96Le09 TD a=100
x?2Hg D : lower half-lifelimit for 2*Ne decay T >3.7 Zy, from 90Bu28 ok
«202Bj  J: re-evaluation to apossible 6 is discussed in 96Ca02 ok
*22At" D:...; a=0.096 11 sk
«22At  E: 391.7(0.5) keV above 202AtM .
+22Rn T : average 96Tal8=10.3(0.4) 71H001=9.85(0.20) o
«22Fr T : average 96EN01=230(+80-40) 95Bi.A=300(40) sk

03ay  —23143 3 53 S 2 3/2+ 93 B~=100

WHg 252601 1.7 46612 d 0018 5/2 93 B~=100

W3Hgm 243360 20 9331 1.0 24 us (13/2%)

28T _257612 1.3 STABLE 1/2¢ 93 1S=29.524 14

28T|M 22360 300 3400 300 77 pus 05 (25/2%) 98Pf02 TJ 1T=100

203pp 24787 7 51.873 h  0.009 5/2- 93 £=100

203ppm 23962 7 82520 0.09 6.3 s 0.2 13/2+ 93 1T=100

203pgn 21838 7 294947 0.22 480 ms 20 29/2- 93 1T=100

203gj 21540 22 11.76 h 0.05 9/2~ 93 B1=100; a~1e-5

WM _20442 22 109814 0.07 303 ms 5 1/2+ 93 IT=100

203pg 17307 26 367 m 0.5 5/2~ 93 T~100; a=0.112

203pgM 16666 26 64149 0.17 45 S 2 13/2+ 93 1T~100; a=0.04#

Wpr 12163 12 74 m 02 9/~ 93 B+=693; a=313

23Rn  _6160 24 435 s 21 (3/2,5/2)° 93 96Tals T a=669; f*=349 *

203ppM 5798 24 363 4 AD 26.7 s 0.5 13/ 2(+) 93 87B029 J a=?, =204 *

203Fr 861 16 550 ms 20 9/2# 98 a=7?, BT=5#

203Ra 8640 80 4 ms 3 (3/27) 98 96Le09 TJID a=~100; B+ ?

203Rgm 8860 40 220 90 AD 41 ms 17 (13/27) 98 96Le09 TJID a=100; B+ ?
+28Rn T : average 96Tal8=42(3) 71Ho01=45(3) o
*208Rn™ T : from 96Tal8 s

204Ay  —20750# 2004 398 s 0.9 (27) 94 B~=100

24 _24690.2 0.3 STABLE o+ 94 1S=6.87 15; 2B~ ?

047 243460 1.3 378 y 002 2 o B~=97.1012; £=2.90 12

24TIM 232420 1.4 11040 0.4 63 us 2 (7" 9 IT=100

204T|n 21850 500 2500 500 26 us 02 (12) 98Pf02 TJ 1T=100

204TIP 20850 500 3500 500 16 pus 0.2 (20™) 98Pf02 TJ 1T=100

24pp 251007 1.2 STABLE  (>140Py) 0F 94 IS=141; a ?

04pgm 229239 1.2 218579 0.05 672 m 0.3 9 94 1T=100

204Bj 20667 26 11.22 h 0.10 6" 94 B*+=100

204Bjm 19862 26 805.5 0.3 130 ms 0.1 10 94 1T=100

204gin 17834 26 2833.4 11 107 ms 0.03 (27t) 94 1T=100

04pg 18334 11 353 h 0.02 o 94 B1=99.34 1; a=0.66 1

... A-group is continued on next page. . .



G. Audi et al./ Nuclear Physics A 729 (2003) 3-128 109

Nuclide Massexcess Excitation Half-life JT  Ens Reference Decay modes and
(keV) energy(keV) intensities (%)

... A-group continued . . .

04pt 11875 24 9.2 m 0.2 7 94 B1=96.22; a=3.82

204ptm 11288 24 587.30 0.20 108 ms 10 (107) 94 1T=100

204Rn —7984 15 124 m 0.03 ot 95 a=731; B+ ?

204y 608 25 17 s 03 (3') 94 9BiA D q=962 B+?

204pm 658 25 50 4 AD 26 s 03 (7°) 94 95BIA D q=902;B*?

204pn 934 25 3% 4 AD 17 s 06 (10) 94 9405 T a=748;1T=268 *

24Ra 6054 15 60 ms 11 0 98 95Le04 T  a=100; B7=0.3# *
204 E: 276.1keV above 24Fr™, from 95Bi.A D : o intensity isfrom 95Bi.A *ok
+2“Ra T : average 95Le04=45(+55-21) 96L e09=59(+12-9) o

057y —18750# 300# 31 s 2 3/2% 97 94We02 T =100

W5y 22087 4 52 m 01 1/2- 98 B~=100

Wspgm 20730 4 155653  0.24 110 ms 004 (13/2*) 98 IT=100

2057 —23820.6 1.3 STABLE 1/2 93 1S=70.476 14

205T|m  _20530.0 1.3 3290.63 0.17 26 us 02 25/2¢ 93 1T=100

05pp 237701 1.2 153 My 07 5/20 93 £=100

205ppm  _22756.3 1.2 1013.839  0.013 554 ms 010 13/2" 93 1T=100

05ppn 205745 1.4 3195.6 0.8 217 ns 5 25/2- 93 1T=100

205 —21062 7 1531 d 004 9/20 93 B+=100

205pg  —17509 20 166 h 002 5/20 93 B~100; a=0.04 1

205pgM 16048 20 1461.20 0.21 58 ms 1 19/2~ 93 1T=100

W5pgh 16629 20 88030  0.04 645 pus 13/2+

W5At  —12972 15 262 m 05 9/20 93 B*=902; =102

05AtM 10909 15 2062.57 0.25 679 ns 25/2"

W5A¢ 10632 15 2339.60  0.25 78 us 29/2+

M5Rn 7710 50 28 m 01 5/27 93 B+=774; =234

255 1310 8 385 s 010 (9/27) 93 a~100; B+ <1

M5Ra 5840 90 220 ms 40 (3/27) 93 96Le09 TJ a=2 "2 *

205R4M 6150# 100# 310# 110# 180 ms 50 (13/2%) 96Le09 TID a=2I1T?
«*®Ra T : average 96L.e09=210(+60-40) 87He10=220(60) ok

06Hg  —20946 20 815 m 0.10 0ot 99 B~=100

067 222531 14 4200 m 0017 0 99 B~=100

206TIm  _19610.0 1.4 2643.11 0.19 374 m 003 (127) 99 1T=100

206py 237854 1.2 STABLE 0! 99 1S=24.11

206pyn 215853 1.2 2200.14 0.04 125 pus 2 7 99 1T=100

06ppn  _19758.1 1.4 4027.3 0.7 202 ns 3 12t 99 1T=100

206Bj 20028 8 6.243 d 0003 6t 99 B+=100

206gjm 19968 8 59.897 0.017 77 us 02 (4%) 99 1T=100

26gjn 18983 8 10448 0.5 890 us 10 (107) 99 1T=100

200pg 18182 8 8.8 d 01 o~ 99 B=94.555; a=5.455

206poM 16596 8 1585.85 0.11 222 ns 10 8# 99 1T=100 *

206pg" 15920 8 226222 0.14 105 us 006 9 # 99 1T=100

WAL 12420 20 306 m 13 (5" 99 B+=99.118; 0=0.89 8

06Atm 11613 20 807 3 410 ns 80 (10)- 99Fel0 ETJ IT=100

206Rn —9116 15 567 m 017 0ot 99 a=623; 37=383

WF 1243 28 6 s (2+,37) 99 92HUO4 D f+=? a=4224 *

206Fm 1048 28 190 40 MD 159 s 01 (7t) 99 92HU04 D a=4224;B" 21T ?

W6EM _517 28 730 40  MD 700 ms 100 (107) 99 IT=2; a~12# *

206Ra 3565 18 240 ms 20 o~ 99 a=100

Wpc 13510 70 «& 25 ms 7 (3) 99 a~100; B+=0.2¢

206AcM 13500 90 80 50 *& 15 ms 6 99 a=100

266N 13800# 80# 290# 110# & 41 ms 16 (107) 99 a=~100
%«206pgM  E : |ess than 40keV above 1573.4 level, from ENSDF *k
«20Fr D : a=84(2)% for mixture of 2%°Fr and 2%Fr™, in 92HuU04. Value replaced by ok
«?®Fr  D:  uniform distribution 0%-84% for each isomer ok

#«200F  E: 531 keV above 26Fr™, from ENSDF ok
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207Hg  —16220 150 29 m 02 (9/2) 9% B~=100

27T 21034 5 477 m 002  1/2t 94 B~=100

207TIM 19686 5 13481 0.3 133 s 011 11/2- 94 1T~100; B~ <0.1#

27pp 224519 1.2 STABLE /2= 94 1S=22.11

27py™ 208185 1.2 1633.368  0.005 806 ms 6 13/2* 94 1T=100

7Bj 200544 2.4 29 y 14 9/2~ 9% B+=100

27gim  _17952.9 2.4 2101.49 0.16 182 pus 6 21/2* 94 1T=100

07pg 17146 7 580 h 002 5/20 9% B~100; a=0.021 2

27pgm 15763 7 138315  0.06 279 s 008 19/2- 94 1T=100

27pg"  _16031 7 1115073 0.016 49 us 13/2*

WV7At 13243 21 180 h 004 9/27 94 B+=91.4 10; a=8.6 10

27Rn 8631 26 925 m 017 5/20 % BT=793,a=213

207Rn™ 7732 26 899.0 1.0 181 ps 18  (13/2%) 94 IT=100

207y —2840 50 148 s 01 9/2- 94 a=952; B+=52

07Ra 3540 60 13 s 02 (5/27,3/27) 94 am90; B+~10

N7Rg™ 4095 25 560 50 AD 57 ms 8  (13/2") 94 96Le09 T IT=85# a=2... *

27A¢ 11130 50 31 ms 8 9/27# 98 94Le05 TD a=100 *
'R D:...; BF=0.55# ok
*?'Ra™ T : average 96L.e09=63(16) 87He10=55(10) *k
*207Ac T : average 98Es02=27(+11-6) 94L e05=22(+40-9) ok

08Hg 131004 300# 2 m 5 o+ 98 98zh22 T pB~=100 %

28T _167495 2.0 3053 m 0004 51 98 B~=100

08py 217485 1.2 STABLE 0" 96 1S=52.4 1

28ppm  _16853.5 2.3 4895 2 500 ns 10 10" 86 98Pf02 T 1T=100

208gj  —18870.0 2.4 368 ky 4 (5)*" 86 B*+=100

208gjm 172089 24 1571.1 0.4 258 ms 0.04 (10)~ 86 1T=100

28pg  _17469.5 1.8 2.898 y 0.002 0" 86 a=100; f=0.00223 23

08At 12491 26 163 h 0.03 6" 86 B1=99.45 6; a=0.55 6

MR 9648 11 2435 m 0.14 or 86 a=627; =387

208Fp —2670 50 591 s 03 & 86 a=904; 3*=104

28Ry 1714 15 13 s 02 o* 86 a=7?, Br=5#

208Rgm 3510 200 1800 200 270 ns (8%) 98LeA ETJ

28pc 10760 60 97 ms 16 (3") 96 961k01 T a=7? B'=1# *

28Acm 11258 28 500 50 AD 28 ms 7 (107) 96 96Ik01 T a=7 IT<10# Br=1# *
*208Hg T : 98Zh22=41(+5-4) supersedes 94Zh02=42(+23-12) of same group ok
*2BAC T : average 961k01=83(+34-19) 94L e05=95(+24-16) ok
*?®ACT E:if a decay goesto (7+) 24Fr™, instead of (10~) as assumed in AME, then ok
*?BACT E E will become 234(22) keV ok
*?BACT T : average 961k01=21(+28-8) 94L e05=25(+9-5) ok

Mg  —8350# 200# 37 s 8 9/2+# 98zh22 T =100

29T] 13638 8 2161 m 0007 (1/2F) 91 94Ar23 T B~=100

Mpy 176144 1.8 3.253 h 0.014 9/2+ 91 B~=100

29gj 182585 1.4 19 By 2 9/2- 91 03Dell TD 1S=100.; a=100

2py 163659 1.8 102 y 5 1/2= 9 a~100; B+=0.48 4

297t —12880 7 541 h 005 9/2- 91 Bt=9595; a=4.15

29Rn 8929 20 285 m 10 5/2= 91 BT=832; a=172

29Rn™ 7755 20 117398  0.13 134 pus 13/2*

209py —-3769 15 500 s 03 9/2- 91 a=893; =113

29Ra 1850 50 46 s 02 5/2- 91 a~90; B~10

29A¢ 8840 50 92 ms 11  (9/27) 91 O0Hel7 T a=2 pt=1# *

29Th 16500 100 7 ms 5 5/27# 97 96lk01 TD a=2p+?
«2®Ac T : average 00Hel7=98(+59-27) 961k01=82(+18-13) 94L e05=91(+21-14) ok
#PAc T:  and 68Vad4=100(50) Kok
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20Hg  —5110# 300# 10# m (>300ns) O 03 98Pf02 | B~ 2
207 _g46 12 130 m 003 5% 03 B~=100; B~ Nn=0.009 6
20phy 147283 15 220 y 022 ot 03 B~=100; a=1.9e-6 4
20pyn 13450 5 1278 5 201 ns 17 8t 03 1T=100
20gj  —14791.8 1.4 5.012 d 0.005 1~ 03 B~=100; a=13.2e-5 10
20gjm 145205 1.4 271.31 0.11 3.04 My 0.06 9 03 a=100
20gjn 143583 1.4 43349 0.10 575 ns 10 7~ 03 1T=100
20pg 159531 1.2 138.376 d  0.002 0" 03 a=100
20pg™ _14396.1 1.2 1556.96 0.03 989 ns 25 8" 03 1T=100
20at  _11972 8 81 h 04 (5% 03 +~100; a=0.175 20
20AtM 9422 8 25496 0.2 482 pus 6 (15~ 03 IT=100
2A0AtN _7944 8 40277 0.2 566 us 007  (19)t 03 1T=100
20AtP 5013 8 69593 0.6 98 ns 2 (267) 03 IT=100
20Rn -—9598 9 24 h 01 ot 03 a=961; B+ ?
20Rn™ 7908 17 1690 15 644 ns 40 8t# 03 IT? *
20Rn" 5761 17 3837 15 106 us 005 (17)- 03 IT=100
20RpP 3105 17 6493 15 104 ups 007 (22 03 1T=100
210k —3346 22 318 m 0.06 6" 03 a=60 30; B+=40 30
20Ra 461 15 37 s 0.2 0" 03 a=7?, BT=4#
210RaM 2260 200 1800 200 224 pus (87) 03 98LeA EJ
207 8790 60 350 ms 40 7t# 03 00Hel7 T a=? Br=9# *
20Th 14043 25 17 ms 11 ot 03 a=7? Br=1#

*210Rn™ E : ENSDF2003: lessthan 50keV above 1664.6 level
«210Ac T : average 00He17=335(+64-46) 68Va04=350(50)

21T _6080# 200#
Alpy 104914 2.7
21gj 11858 6
algim _10631 6
21gin 10601 12
Alpg  —124325 1.3
Alpgm 10970 5
2Alpgn 10298 5
AlpgP  _7559 5
A1t —11647.1 28
2lRn  —8756 7
Alpr 4158 21
2AlRa 836 26
2Alpc 7200 70
A1Th 13910 70

1227.2
1257

1462
2135
4874

0.3
10

5
5
5

AD

1#
36.1
214

70

14
516
25.2
0.25

2
7.214
14.6
3.10

13
213

48

*?MAc T : average 00Hel7=200(29) 68Va04=250(50)

22T] _1650# 300#
22phy  _7547.4 22
22pym 212 10
22gj  _8117.3 20
22gjm  _7870 30

1335

250

10

30

22gin  _5020# 200# 22004 200#

22pg  —10369.4 1.2
22pgm 7459 12
22pt 8621 7
22ptm 8395 6
22At0 3849 8
22Rn  —8660 3
22p 3538 26
22Ra -191 11
22Rgam 1767 11

2911

226
4772

1958.4

12

9
3

0.5

... A-group is continued on next page. . .

AD

AD

AD

30#

m
m 0.2
m 002
ns 5
us 03
ms 3

S 0.6
us 0.07
us 1

h  0.007
h 0.2
m 002
s 2
ms 25
ms 20
s (>300ns)
h 0.01
us 1
m  0.06
m 0.2
m 0.3
ns 2

s 0.6
ms 2
ms 3
us 5
m 1.2
m 0.6
S 0.2
us 04

(>300ns) 1/2"#

9/2+ o1
9/2- o1
(21/27) 91
(25/27) 91
9/2+ o1
(25/2+) 91
(31/27)

(43/2%)

9/2= 9%
1/2- 9
9/2- o1
5/20) o1
9/27# 91
5/2°# %

5t
0t o2
(8) @2
100 92
(o) @2
>15 92
0t 02

98Pf02 | B~ ?
B~=100
a~100; 3~=0.276 4
1T=100
98Pf02 T IT=100
a=100
a=100; IT=0.016 4
98F004 ETJ IT=100; a ?
98Fo04 ETJ IT=100; a ?
£=58.208; 0=41.808
B+=72617, a=27.4 17
a>80; B<20
a>93; <7
00Hel7 T a~100; B7<0.2
95Uu0l T a=? BT=0.5#

98Pio2 | B2
B~=100
98Pf02 T 1T=100
89HaA D [ =64.066; 0=35.946; ...
a=671;,37=331; 8 a=301
B~~100; IT ?
a=100
a=100; IT=0.07 2
a~100; BT <0.03; B~ <2e-6
a>99; IT<1
98By01 ETJ IT=100
a=100; 2B+ ?
B+=572; a=432
a=? BT=15#
1T=100

®ok
Kk

*k

*
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... A-group continued . . .

22pc 7280 70 920 ms 50 67# 92 00Hel7 T a=? B"=3#
22Th 12091 18 36 ms 15 o* 92 a~100; B+=0.3#
22pg 21610 70 8 ms 5 T# 97Mi03 TD a=100
«**?Bi  D:...;B a=0.014
«212Bi"  E:1910keV, if 100% B~ decay goesto 2922 level in ?2Po, and if logft for
«212Bi" E this transition is 5.1 (see ENSDF), or higher
*22Ac T : average 00He17=880(110) 68Vad4=930(50)
«?12Ac  J: ENSDF proposes to assign 7+, if the observed a feeds the 2%8Fr 7+ ground-state
Wpp 3184 8 102 m 03 (9/27) 92 B~=100
23Bj —5231 5 4559 m 006 9/2= 92 B~=97.913; a=2.093
2Bpy 6653 3 42 pus 08 9/2t 92 a=100
WAt 6579 5 125 ns 6 9/ 92 a=100
23Rn 5608 6 195 ms 01 (9/2') 92 OOHel7 T a=100
Wp 3550 8 346 s 03 9/27 @ 0=99.453; B+=0553
213Ra 38 20 274 m 006 1/ 9@ a=805; B+ ?
WRgn 2127 21 1769 6 AD 21 ms 01 17/2°# 92 76Ra37 J  IT~99; a~l
WAc 6150 50 731 ms 17 9/2°# 92 O00Hel7 T a=2p*+?
23Th 12120 70 140 ms 25 5/27# 92 a=? Bt ?
py 19660 70 7 ms 3 9/2# 97 9Ni05 TD a=100
23Rn T :insame paper 18.0(0.4) 19.0(0.5), not used. Other 70Va13=25.0(0.2) at

%
#*?BRn  T:  variance, not used

«?18Ra™  E : derived from difference in o decay energy in the AME evaluation.

«21BRa™ E:  ENsDF evaluation: lessthan 10keV above 1769.7 level, thus 1775(3) keV
*218Ra™  J:17/2- or 13/2" as proposed by 76Ra37

24Py —-181.3 24 268 m 09 o* 95 B~=100

a4gj  _1200 11 199 m 04 1- 95 89HaA D B-~100; a=0.0211; B~ a=0.003
24pg 44699 15 164.3 us 20 o* 95 a=100

24At —3380 4 558 ns 10 1~ 95 a=100

2t 3320 8 5 9 AD 268 ns

2UALT 3146 5 234 6 AD 760 ns 9

4R 4320 9 270 ns 20 Ot 95 a=100; 2B+ ?
2URn™ 2695 9 16251 0.5 65 ns 30 8"

2L4py —958 9 50 ms 02 (1) 95 a=100

24pm _g35 9 123 6 AD 335 ms 005 (8) 95 a=100

2YRa 101 9 246 s 0.03 o* 95 a~100; 3+=0.059 4
e B9 22 82 s 02 5'%# 95 a>893; f+<113
a4Th 10712 17 100 ms 25 0 95 a~100; B+=0.1#
24pa 19490 80 17 ms 3 95 95Ni05 D  a=100

25py  4480# 410# 36 s 1 5/2t# 9RyB T p-=100

25gj 1649 15 76 m 02 (9/27) 01 B~=100

a5gim 2997 15 13475 25 364 m 25 (25/27) 01 02FrB D IT=2 =2

2A5pg  _5403 25 1781 ms 0004 9/2+ 01 a=100; B~=2.3e-42
25At 1255 7 100 ps 20 9/2~ 01 a=100

25Rn —1169 8 230 ps 010 9/2F 01 a=100

25py 318 7 86 ns 5 9/2= 01 a=100

25Ra 2534 8 155 ms 007 9/2# 01 a=100

2A5Rgn 4412 8 18778 05 71 ps 02 (25/27) 01 IT=100

2A5Rx 4781 8 22469 05 139 ps 007 (29/27) 01 IT=100

25Ac 6012 21 170 ms 10 9/2= 01 a~100; B+=0.09 2
2a5Th 10027 27 12 s 02 (1/27) 01 a=100

25py 17870 90 14 ms 2 9/2°# 01 a=100

«215Pb T : other preliminary result 02Fr.B=147(12) s
*?15BiM T : other preliminary result 02Fr.B=36.9(0.6) s
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26p; 5874 11 217 m 005 1°# 97 9RyB T B~=100 *
26pg 17838 2.2 145 ms 2 ot 97 a=100; 2B~ ?
26t 2257 4 300 ps 30 1) 97 a~100; B~ <0.006; e<3e-7
26am 2670 6 413 5 100# s (9°) 97 a=100
216Rn 256 7 45 pus 5 ot 97 a=100
A6F 2979 14 700 ns 20 (1) 97 a=100; B+ <2e-T#
215Ra 3291 9 182 ns 10 of 97 a=100; e<1e-8
A6Ac 8123 27 440 ps 16 (17) 97 O0Hel7 T  a=100; B+=7e-5#
26Ac™ 8166 26 44 7 AD 43 us 7 (97) 97 O00Hel7 T a=100; B+ =7e-5#
26Th 10304 13 26.8 ms 03 of 97 O0lHad6 T a~100; 3+=0.006# *
A6THM 12346 16 2042 13 AD 137 us 4  (8Y) 97 OlHa46 TJID 1T=944; a=? %
A6THD 12941 24 2637 20 615 ns 55 (117) 97 OlHa46 TJ IT=100
26py 17800 70 105 ms 12 97 96AN21 T  a=? Br=2# *
#216Bi T :also 90RU02=3.6(0.4) outweighed, not used -
«25Th T : average 01Had6=25.4(0.8) 00He17=27.0(0.3); other 68Va18=28(2) outweighed ok
#26ThM T : average 01Ha46=128(8) 00He17=140(5) Kok
%21%Pa T : not updated in 00He17: “could not be determined satisfactorily” ok
a7gj 8820# 200# 97 s 3 9/2°# 9%RyB T B~=100
27pg 5901 7 147 s 005 5/2"# 91 96RyB T a>95; B~ <5
27 At 4396 5 323 ms 04 9/20 91 97Ch53 D  a=100; B~=0.008 2 *
2A7Rn 3659 4 540 ps 50 9/2¢ a1 a=100
A7y 4315 7 168 ps 19 9/27 94 90An19 T a=100 *
2A7Ra 5887 9 1.63 ps 017 (9/2F) 91 90An19 T  qa=100 *
2TAc 8707 13 69 ns 4 9/20 91 a=7?, <2
ATAc™ 10719 19 2012 20 AD 740 ns 40 (29/2)T 91 IT=95.7 10; a=4.310
WTh 12216 21 240 ps 5 (9/2F) 91 02He29 T  a=100 *
2A7pa 17070 50 348 ms 009 9/2°# 91 02He29 T a=100 *
27pg™ 18930 50 1860 7 AD 1.08 ms 0.03 29/2"# 91 02He29 TD a=734;1T?
a7y 22700 90 26 ms 14 1/2°# 00Maé5 TD a=?
«27At D :average B~ 97Ch53=0.0067(24) 69Le.A=0.012(4) -
«27Fr T average 90An19=16(2) 70B013=22(5) Kok
«*?"Ra T : average 90An19=1.7(0.3) 70B013=1.6(0.2) ok
«2Th T average 02He29=237(2) 00He17=247(3) with Birgeratio B=2.8 .-
+27Pa T : average 02He29=3.8(0.2) 00He17=3.4(0.1) .
28gj 13340# 360# 33 s 1 1# 02Fr.B TD B =100
28pg 83583 24 310 m 001 Of 9 a~100; B~=0.020 2
28/t 8099 12 15 s 03 1# 9% a~100; B~=0.1
28Rn 52175 24 3% ms 5 (o} 96 a=100
28Fp 7059 5 1.0 ms 0.6 1 96 a=100
2A8pm 7146 6 86 4 AD 220 ms 05 96 a=~100; IT ?
28FP 72604 150#  200# 150# high
28Ra 6651 11 256 pus 11 0F 9% a=100; 28+ ?
2BAC 10840 50 108 us 009 1°# 96 a=100
28AcM  10090# 7O# 1504  5O0# 32 ns 9 (9) 94De04 ET *
ABACY 114204 704  584#  50# 103 ns 11 (11f) 96 %
28Th 12374 13 109 ns 13 of 96 a=100
28p3 18669 25 113 ps 10 96 O00Hel7 T  a=100 *
218y 21920 30 6 ms 5 of 96 a=100
*21BACT  E: at least 122.5in 94De04 sk
*?IBACT  E: 384.5(0.2) keV above 2BAc™, from ENSDF Kok
«218Pa T : supersedes 96An21=110(20) ok
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29pg  12800# 360# 2# m (>300ns) 7/2"# 98Pio2 I B Za?

29At 10397 4 5 s 3 5/27# 01 a=97;, B~ ~3

297n  8830.8 25 396 s 001 5/2¢ 01 a=100

219Fy 8618 7 20 ms 2 9/2= 01 a=100

2Ra 9394 8 10 ms 3 (7/2)* o1 a=100

29Ac 11570 50 118 ps 15 9/2= o1 a=100; B*+=1e-6#

29Th 14470 50 105 ps 003 9/2t# 01 a=100; B+ =1e-7#

2993 18520 50 53 ns 10 9/2- o1 a=100; B+ =5e-9#

29y 23210 60 55 us 25 9/2t# Ol a=100; B+=1.4e-5#

20pg  15470# 360# 40# s (>300ns) OF 98Pfo2 I B2

20At 14350 50 371 m 004 3% 97 B=922; a=82

20Rn 106134 2.2 556 s 0.1 ot 97 a=100; 28~ ?

20Fr 11483 4 274 s 03 1+ 97 a~100; B~=0.355

20Ra 10273 9 179 ms 14 0ot 97 O00Hel7 T a=100 *

20pc 13752 15 26.36 ms 019 (37) 97 90An19 T  a=100; B*=5e-4# *

20Th 14669 22 97 us 06 ot 97 a=100; e=2e-T7#

20py 20380 60 780 ns 160 1# 97 a=100; B+ =3e-7#

20 23030# 200# 60# ns o+ a?pt?
«20Ra T : average 00He17=18(2) 90AN19=17(2) 61RU06=23(5) sk
«?2OAc T : average 90An19=26.4(0.2) 70B013=26.1(0.5) ok

2IAt  16810# 200# 23 m 02 3/2# 9 B~=100

2IRn 14472 6 25 m 2 7/2) 90 B~ =781 a=221

21Fr 13278 5 49 m 0.2 5/2= 90 97Ch53 D a=100; 3~=0.004815;... =

2lRa 12964 5 28 S 2 5/2F 90 94Bo28 D  a=100; *C=1.2e-109

2Iac 14520 50 52 ms 2 9/2°# 90 a=100

21Th 16938 9 168 ms 006 (7/2%) 90 a=100 *

2lpy 20380 50 59 us 17  9/2= 90 a=100

21y 24590# 100# 700# ns 9/2t# a?pt?
«22LFr D:...;C=88e-1111 Hok
«22'Fr  D: B~ intensity isfrom 97Ch53; 14C intensity isfrom 94Bo28 ok
«21Th T :also 00Hel7=2.0(+0.3-0.2) ok

227t 20800# 300 54 s 10 96 B~=100

22Rn 163736 24 38235 d 0.0003 o 96 a=100

22Fr 16349 21 142 m 0.3 2 96 B-=100

22Ra 14321 5 380 s 0.5 0o~ 96 a=100; *C=3.0e-8 10

2pc 16621 5 50 s 05 1~ 9% a=991; Bt=11

22pc™ 168204 150# 200# 150# 105 m 0.07 high 96 a=7?,1T<10; B*=1.44 *

22Th 17203 12 205 ms 0.07 0 96 00Hel7 T a=100; e<1.3e-8# *

2pg 221204 TO# 32 ms 0.3 96 95NiL A T =100 *

22\ 24300# 100# 14 pus 07 ot 9% a=100; B+ <le-6#
¥?2Ac™ D : derived from 0.7% < B+ < 2%, in ENSDF Kok
#22Th T : average 00He17=2.0(0.1) 99Gr28=2.1(0.1) ok
x?2Pa T : average 95Ni.A=3.3(0.3) 79Sc09=2.9(+0.6-0.4) ok
%?2Pa T :70B013=5.7(0.5) at variance, not used ok

230t 23460# 400# 50 s 7 3/2°# 01 B~ ~100; a=0.008#

23Rn  20300# 300# 243 m 04 7/2 01 B~=100; 0r=0.0004#

23 183838 24 2200 m 007 3/20) 01 B~ ~100; a=0.006

28Ra 172347 25 1143 d 0.05 3/2t 01 a=100; *C=8.9e-8 4

25pc 17826 7 210 m 005 (5/27) o1 a=99; e=1

25Th 19386 9 600 ms 20 (5/2)7 01 a=100

22pg 22320 70 51 ms 0.3 9/2°# 01 99H028 T  a=100; B+ <0.001# *

23y 25840 70 21 us 8 7/2# 01 a~100; B=0.2#
x28Pa T : average 99H028=4.9(0.4) 95Ni.A=5.0(1.0) 70B013=6.5(1.0) Kok
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24Rn 224404 300# 107 m 3 ot 97 B~=100
24 21660 50 333 m 010 1 97 B~=100
24Ra 188272 22 366 d 004 ot 97 a=100; 1*C=4.0e-9 12
24pc 20235 4 278 h 017 0o 97 B+=90.617; a=9.417; B~ <1.6#
24Th 19996 11 105 s 002 ot 97 a=100; 28+ ?
24pg 23870 16 844 ms 19 5# 97 96Li05 T  a~100; B7=0.1# *
24y 25714 25 940 pus 270 0t 97 92To02 T a=100; B*<1.2e-4# *
«?4Pa T : average 96Li05=790(60) 96Wi.A=850(20) ok
*24U T :average 92To02=1000(400) 91An10=700(+500-200) Kok
25Rn  26490# 300# 466 m 004 7/27 9 97Bu03 T B=100
25Fr 23810 30 40 m 02 3/27 9 B~=100
25Ra 219940 3.0 149 d 02 1/2t 90 B~=100
25Ac 21638 5 100 d 01 (3/27) 90 93Bo26 D @a=100; ¥C=6.0e-10 13
25Th 22310 5 872 m 004 (3/2" 9 a~90; £~10
25p3 24340 70 17 s 02 5/27# 9 a=100
25y 273717 12 61 ms 4 5/2t# 90 O00Hel? T a=100 *
25\p 31590 70 3# ms (>2us) 9/2°# 97 94Ye08 ID =100
«?5U T :00Hel7=59(+5-2); others 94An02=68(+45-20) 92T002=95(15) and ok
U T:  89Hel3=80(+40-10) outweighed, not used -
26Rn  28770# 400# 74 m 01 0t 9% B~=100
26pr 27370 100 49 s 1 1 9 B~=100
26Ra  23669.1 2.3 1600 ky 0007 O0F 96 90We0l D a=100; *C=2.6e-96; 28" ? *
26Ac 24310 3 2937 h 012 ()" 9 B~=833; £=17 3; a=0.006 2
26Th 23197 5 3057 m 010 0" 96 01Boll D a=100; ¥0<3.2e-12
26p3 26033 11 18 m 02 96 a=745; B*=265
26y 27329 13 269 ms 6 0t 9 01CaB T a=100 *
26Np  32740#  9O# 3% ms 10 96 a=100; B+=0.003#
«?Ra D : C: average 90We01=2.3(0.8) 86Ba26=2.9(1.0) 85H021=3.2(1.6) s
%226 T average 01Ca.B=258(13) 00He17=281(9) 99Gr28=260(10) ok
2IRn  32980# 4204 208 s 07 5/2+% 01 97Ku20 J  B~=100
27pr 29650 100 247 m 003 1/2° 01 B~=100
27Ra 271790 24 422 m 05 3/2t 01 B~=100
2Ipac 258509 24 21.772 y 0003 3/2- 01 B~=98.62 36; a=1.38 36
27Th  25806.2 25 1868 d 009 1/2" 01 a=100
27pg 26832 7 383 m 03 (5/27) 01 a=852; e=152
271y 29022 17 11 m 01 (3/2) 01 a=100; B+ <0.001#
2INp 32560 70 510 ms 60 5/2°# 01 a~100; B+=0.05#
28Rn 353804 410# 65 s 2 ot 97 B~=100
28Fr  33280# 200# 38 s 1 2= 97 B~=100
28Ra 289418 24 575 y 003 ot 97 B~=100
28pc 288960 25 615 h 002 3t 97 B~=100
28Th 267722 22 19116 y 00016 0" 97 a=100; °0=1.13e-11 22
28py 28924 4 22 h 1 3t 97 B+=98.02; a=2.02
28y 29225 15 91 m 02 ot 97 a>95; £<5
28Np  33700# 200# 614 s 14 97 94Kr13 D =607, a=407, B"SF=0.0126 *
28py 36090 30 10# ms (>2us) O0F 97 94An02 ID a~100; B+=0.1#

D : B SF=0.020(9)% defined by 94Kr13 relative to &, thus 0.012(6)% of total

*x
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29F; 35820 40 502 s 04 1/2'# 90 92Bo05 T B~=100

29Ra 32563 19 40 m 02 5/24) 90 B~=100

29Ac¢ 30750 30 62.7 m 05 (3/27) 90 B~=100

29Th 295865 2.8 734 ky 016 5/2% 90 a=100

29Thm 20586.5 28 0.0035 0.0010 70 h 50 3/2° 94He08 TEJ IT ? *
29py 298980 2.7 150 d 005 (5/2) 90 £~100; 0=0.485

29pgM 29909.6 2.7 116 0.3 420 ns 30 3/2° 98Lel5 EJD IT=100

2y 31211 6 58 m 3 (3/2Y) 90 Bt ~80; a~20

29\Np 33780 90 40 m 02 5/2'# 90 a>50; B+ <50

29\pP 338504 100#  7O# 504 5/2-#

29py 37400 50 120 s 50 3/2"# 97 01CaB TD a=100
*229Th™ D : ultraviolet y-ray emission assigned by 971102 and 98Ri03 to I T decay is ok
#?PTh™ D:  proved by 99Sh12 to be dueto N, discharge emission. 99Ut01 sees ok
*?2OTh™ D:  noUV invacuo. ok
20Fr  39600# 450# 191 s 05 93 B-=100

20Ra 34518 12 93 m 2 o- 93 B~=100

20Ac 33810 300 122 s 3 (1Y) 94 01Yu03 D B~=100; B~ SF=1.19e-6 40

20Th 308640 1.8 75.38 ky 0.30 of 93 a=100; SF<5e-11; ... *
20pg 32175 3 174 d 05 (27) 93 B7=91.613; 37 =8.413;... *
20y 31615 5 208 d of 93 01Boll D «=100; 22Ne=4.8e-12 20; ... *
20Np 35240 50 46 m 03 93 B+<97; a>3

20NpP 35540# 210# 300#  200# am

20py 36934 15 1.70 m 0.17 of 93 01CaB T a=2pB*+t? *
#**0Th  D:...;#Ne=5.6e-11 10 o
«*Opa  D:...;a=0.00321 sk
20U  D:...;SF<1.4e-10# 2B+ ? ok
*20Py T : also 90An22=154(66)s outweighed, not used *ok
BIEy 423304 4704 176 s 06 1/2'# 01 B~=100

21Ra 384004 300# 103 s 3 (5/2%) o1 B~=100

BIRgM 38470# 300# 66.21 0.09 53 s (1/2+) o1 1T=100

Blac 35920 100 75 m 01 (1/2%) o1 B~=100

#Th  33817.3 1.8 2552 h 001 5/2t 01 B=100; a=4e-11#

Blpg 334257 2.3 32.76 ky 011 3/2- 01 a=100; SF<3e-10; ... *
#ly 33807 3 42 d 01 (5/2 o1 £~100; 0=0.004 1

ZINp 35630 50 488 m 02 (5/2)+% o1 Br=981; a=21

BINpP 356904 60# 60# 40# 5/2#

Zlpy 38285 26 86 m 05 3/2*# 01 99Lal4 D p*+=875; a=135

BIAM  42440# 300# 30# s Br2a?
«21Pa D:...;?Ne=13.4e-10 17; ©®F=9.9e-13 Hk
22Fr 463604 640# 5 s 1 97 90Mel3 T [7=100

232Ra  40650# 280# 250 s 50 0F 91 B~=100

22Ac 39150 100 19 s 5 (1) 91 B~=100

22Th 354483 20 14.05 Gy 0.06 0" 91 95B0o18 D 1S=100. a=100; SF=11e-103;... =
22pg 35048 8 131 d 002 (27) 91 B~~100; £=0.003 1

22y 346107 22 689 y 04 of 91 90Bol6 D a=100; *Ne=8.9e-107;... *
22Np 373604 100# 147 m 03 (4) 91 +~100; a~0.003

22py 38366 18 337 m 05 of 91 ABBW D &=? a=11# *
22Am  43400# 300# 131 m 0.04 91 B*=2 a=2# B+ SF=0.069 10
*?2Th  D:...; %Ne+®®Ne<2.78e-10; 28~ ? Kok
22U  D:...;8Mg<5e-12; SF<le-12 ok
+*®2U D :?Ne: average, as adopted by 91B020, of 2 results from their group ok
+22py T : average 00La25=33.1(0.8) 73Ja06=34.1(0.7) ok

D : derived from 1.6%# < a < 20%#, in ENSDF

*k
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2BRa 44770H# AT0# 30 s 5 1/2*#97 90Mel3 T pB~=100
ZAC 415004 300# 145 s 10 (1/2%) 90 B~=100
23Th 387332 20 223 m 01 1/2" 9 B~=100
23py 374901 2.2 26.967 d 0002 3/2- 90 B~=100
23y 369200 27 159.2 ky 02 5/2" 96 91Pr02 D a=100; SF<6e-9; ... *
23Np 37950 50 362 m 01 (5/2%)90 B*~100; a<0.001
ZNpP 380004 60#  50#  30# (5/27) 90
2Py 40050 50 209 m 04 5/2'# 90 B~100; 0=0.125
Z3Am  43170# 100# 32 m 08 00Sa52 TD Bt 2 a>3
23Cm 47290 70 ¥ m 3/2 # 01CaB D a=2B*+?
«2BY  D:...;®Ne=7.2e-119; BMg<1.3e-13 Kok
2%Ra  47230# 490# 30 s 10 ot 94 B~=100
Z4Nc  45100# 4004 4 s 7 94 B~=100
24Th 40614 3 2410 d 003 0 94 B~=100
24pa 40341 5 670 h 005 4" 94 78Ga07 D B =100; SF<3e-10
Bpgn 40419 4 T8 3 117 m 003 (07) 94 78Ga07 D B~ ~100; IT=0.16 4; SF<1e-10
24y 381466 1.8 2455 ky 06 ot 94 1S=0.0055 2; a=100; ... *
2Z4ym  39567.9 1.8 1421.32 0.10 335 us 20 6
ZUNp 39956 9 44 d 01 (0") %4 B=100
24Py 40350 7 88 h 01 ot 94 £x94; a~6
ZAAm  44530# 210# 232 m 0.08 94 90Ha02 D T2100; a=0.039 12; ... *
24Cm 46724 18 51 s 12 oOf 01CaB TD a=? B+=47# SF=3
«2¥Y  D:...;SF=1.73e-9 10; 2Mg=14e-11 3; 2Ne+*Ne=9e-12 7 -
+*24Am D:...; B*SF=0.0066 18 Kok
BBAC 477204 360H a0# s 1/2+# B2
25Th 44260 50 72 m 01 1/2"# 03 B~=100
25pg 42330 50 2444 m 011 (3/27) 03 B~=100
35y 409205 1.8 704 My 1 7/20 03 1S=0.7200 51; a=100; . .. *
25ym 409206 1.8 0.0765 0.0004 26 m 1/2% 03 1T=100
Z5Np 410447 20 39%6.1 d 12 5/2" 03 £~100; a=0.00260 13
Zpy 42184 21 253 m 05 (5/2%)03 +~100; =0.0028 7
Z5Am  44660# 120# 99 m 05 5/27#03 B+~100; a=0.40 5
235Cm 479104 2004 54 m 5/2t# 03 B2 a?
35CmP 47960# 210# 50# 50# am
5Bk 52700# 400# 20# s Bt 2a?
U D:...; SF=7e-9 2; ®Ne=8e-10 4; ®Ne~8e-10; ®Mg=8e-10 Kok
26Ac 515104 5004 2% m B2
26Th  46450# 200# 375 m 02 07 91 B~=100
26pg 45350 200 91 m 01 10 a1 B~=100; B~ SF=6e-84 *
26y 424463 1.8 2342 My 003 0" 91 a=100; SF=9.6e-8 6 *
26ym 45196 10 2750 10 115 ns of
2%6Np 43380 50 « 154 ky 6 (67) 91 £=87.35; ~=12.55, a=0.16 4
26NpM 43439 7 60 50 x 25 h 04 1 01 £=521; B~=481
26NpP 43618 14 240 50 AD 3
26py 429027 2.2 2858 y 0008 O 91 900g0l D a=100; SF=1.36e-74; ... %
26Am  46180# 100# 30# m 91 B2 a?
265Cm 478904 2004 10# m ot 91 B*2a?
236k 53400# 400# ¥ m Bt2a?
«2%Pa D : B~ SF decay questioned by 90Ha02 sk
%20y D:and Ne+tMg < 4e-10%, from 89Mi.A ok
#2¥py  D:...; BMg=2e-12; 2" ? .
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BITh 502004 360# 48 m 05 5/2t# 97 00Xu02 T B~=100 *
7Py 47640 100 87 m 02 (1/2t) 95 B~=100
27y 453919 1.9 675 d 001 1/2t 95 B~=100
BIND 448733 1.8 2.144My0.007 5/2" 95 89PrA D a=100; SF<2e-10, ®Mg<de-12 =«
2Py 45093.3 2.2 452 d 01 7/27 95 £~100; a=0.0042 4
B7pym 45238.8 2.2 145544 0.010 180 ms 20 1/2t 95 1T=100
ZTAM 46570# 60# 730 m 10 5/2) 95 +~100; a=0.025 3
BICm 492804 210# 204 m 5/2t# 95 Br2a?
BICmP 49480# 260# 200#  150# 7/2-
7Bk 53100# 220# ¥ m 7/2t# Br7za?
BIRKP 53170# 230#  TO# 0%  Nm (3/27)
B1Ct 57820# 5004 21 s 03 5/2"# 98 95La09 TD a ?; SF~10; B+ ?
«27Th T : average 00Xu02=4.69(0.60) 93Yu03=5.0(0.9) ok
+**"Np D : and cluster (Z=10-14) < 1.8e-12%, from 92M003 sk
28Th  52630# 280# 94 m 20 o' 02 B-=100
28pg 50770 60 227 m 009 3 # 02 8Ba57 D P =100; 3~ SF<2.6e-6
28y 473089 1.9 4.468 Gy 0.003 0" 02 91Tu02 D 1S=99.2745 106; a=100; ... *
238YUm  49866.8 2.0 2557.9 0.5 280 ns 6 ot 02 IT=?, SF=2.6 4, 0<0.5
28Np 474563 1.8 2117 d 0002 2t 02 B~=100
23BNp™ 49760# 2004 2300# 200# 112 ns 39 02 SF~100; IT ?
28py  46164.7 1.8 877 y 01 0" 02 89Wal0 D a=100; SF=1.9e-71;... *
28Am 48420 50 98 m 2 1 02 B1=100; a=1.0e-4 4
2BAM™50020# 210# 2500# 200# 35 pus 10 02 SF~100; IT ?
28Cm 49400 40 24 h 01 ot 02 £?,0<10
238BKk  54290# 290# 240 m 0.08 02 94Kr03 D PB+=100; a ?; B+ SF=0.048 2
238BKP 54490# 330# 200# 150# am
28Cf 572004 4004 211 ms 13 0t 02 010908 TD SF~100; a~0.2; B+ ? *
#*38Y  D:...;SF=545e-57; 23 =2.2e-107 sk

03
03
03
03
03
03
03
03

96
96
96
01
96
96
96

96

B~=100

B~=100

B~=100

1T=100

B~=100; o=5e-10#
a=100; SF=3.1e-10 6
1T=100

£~100; 0=0.010 1
SF~100; IT ?
B1~100; a<0.1

B 2%a?

a=7 B+ ?

-2
B~=100; a <1le-10
B~=100

81Hs02 E B~ ~100; 1T=0.113

89PrA D
B1=100; 0~1.9e-4
a~100; £<0.5; SF=3.9e-6 8
B* 2, a=10#; B+ SF=0.0020 13

95La09 D a~98; SF~2; B+ ?

*28U D :2B~=2.2(7)e-10% derived from 2B~ half-life T=2.0(0.6) Zy, in 91Tu02
#2¥py  D:...; ¥Six~1.4e-14, BMg+*¥Mg~6e-15

#28Cf T : average 010g08=21.1(+1.9-1.7) 95La09=21(2)

239pg  53340# 200# 18 h 05 (3/2*03
29y 505739 1.9 2345 m 002 5/2*
29ym 50504%# 204 204 20# > 250 ns (5/2%)
2¥yn  50707.7 1.9 133.7990 0.0010 780 ns 40 1/2¢
Z9Np 493124 2.1 2.356 d 0003 5/2*
29py  48580.9 1.8 2411 ky 003 1/2+
29pym 489815 1.8 391584  0.003 193 ns 4 7/2-
Z9Am 493920 2.4 11.9 h 01 (5/2)-
29AmM51800 200 2500 200 163 ns 12 (7/2%)
29Cm  51190# 1004 29 h (7/27)
29CmP 51340# 140# 150%#  100# 1/2+
29K 54200# 2304 3% m 7/2+#
29BKP 543304 230# 41 11 AD (3/2°)
29Cf 581504 210# 60 s 30 5/2'#
20pg 568004 300# 24 m

20y 52715 5 141 h 01 0"
20Np 52315 15 % 619 m 02 (5%)
20N 52335 21 20 15 % 722 m 002 14
20py  50127.0 1.8 6.564 ky 0.011  0'
20Am 51512 14 508 h 03 (3)
20Ccm 517254 2.3 27 d 1 0*
200Bk  55670# 150# 48 m 08

20BKP 55010# 180# 240# 100# am
20Cf  58030# 2004 106 m 015 Of
20Es  64200# 400# # s

a?pBr?

a=100; SF=5.7e-6 2; 34Si<1.3e-13

ok
ok
ok
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21y 56200# 300# 5% m 7/2t# B2
2INp 54260 70 139 m 02 (5/2%) %4 B~=100
2lpy 529568 1.8 1435 y 010 5/2" 96 B~ ~100; a=0.002452; ... %
2lpym 531184 1.8 16160  0.10 880 ns 1/2*
21pyn 55160 200 2200 200 21 ps 3
21Am 529360 1.8 4322 y 07 5/27 9% a=100; SF=4.3e-1018; ... *
21LAmM 55140 100 2200 100 15 us
21Ccm 537034 22 328 d 02 1/2t 94 £=99.01; a=1.01
21Bk  56100# 200# 46 m 04 (7/2*) 94 03A0l T a2 B+?
21BkP 561504 200# 51 3 AD 3/2-
21Cf 593604 260# 38 m 07 7/2°# 9% B+~T5; a~25
21CfP 5O510# 270# 150#  100# Nm (1/2%)
21Es 638404 230# 10 s 5 (3/27) 97 96Ni09 TID a=?, B+ ?
21EP 642404 3004 400#  200# (7/2")
%Py D:...;SF<24e-14 ok
1AM D:...;¥Si<7.4e-14 *k
22y 586204 200# 168 m 05 0 02 B~=100
22Np 57420 200 22 m 02 (1f) 02 B~=100
22Np™ 574204 210# o# 504 55 m 01 6'# 02 B~=100
22py 547184 1.9 375 ky 2 ot 02 a=100; SF=5.50e-4 6
22Am  55469.7 1.8 1602 h 002 1° 02 B~=82.73;£=17.33
22Amm 55518.3 1.8 4860  0.05 141 y 2 5 02 IT~100; a=0.45 2; SF<4.7e-9
22Am" 57670 80 2200 80 140 ms 1.0 (2+,37) 02 SF~100; IT=? a ?
22Cm 548052 1.8 1628 d 02 0 02 a=100; SF=6.2e-63; ... *
2Bk 57740# 200# 70 m 13 2# 02 80Ga7 D PB~100; B+SF<3e-5; a ?
242BKm 579404 280# 200#  200# 600 ns 100 02 SF~100; IT ?
22BKP 579904 220# 250#  100# 4
22Cf 59340 40 349 m 015 O 02 70Si19 T a=8020; B+ ?, SF<0.014 *
22Es  64970# 330# 135 s 25 02 94KeB D a=? p*=? B+SF=0.6 *
22Em 684004 400# 800 us 200 O 02 SF=?a ?
#«22Cm D:...;¥Si=1.1e-144; 28+ 2 ok
#*?2Cf T : average 70Si119=3.68(0.44) 67Si07=3.4(0.2) 67Fi04=3.2(0.5) 671101=3.7(0.3) -
*?2Es D : B+SF=0.6% assuming a and B+ are equal Kok
23Np  59880# 30# 185 m 015 (5/27) 93 B~=100
M3NpP 59925 11 50# 30# Nm (5/27)
#py 57756 3 4956 h 0003 7/2¢ 93 B~=100
23pym 58140 3 3836 0.4 330 ns 30 (1/2+) 93 1T=100
MAm 571761 2.3 7.37 ky 004 5/2- 93 a=100; SF=3.7e-92
23Cm 571836 21 291 y 01 5/2t 93 a~100; £=0.29 3; SF=5.3e-99
#3CcmP 57312 10 129 9 AD 7/2*
3Bk 58691 5 45 h 02 (3/27) 93 B*~100; a~0.15
23BkP 58740%# 30#  50# 304 (7/27)
23Ct  60950# 140# 107 m 05 (1/2%) 93 B ~86; a~14
M3Es  6AT8O# 230# 21 s 2 3/27# 93 B+<70; a>30
M3EP 651804 310# 4004  200# am
3Fm 692604 220# 210 ms 60 7/2°# 93 ABBW D q=6040; Bt 2, SF=0.57# *
«8Fm D : a=40(20)% if a branching of 29Cf is 100%, see ENSDF Kok
24Np  63200# 300# 229 m 016 (77) 03 B~=100
24py 59806 5 80.0 My 09 0 03 92M0o25 D a=100; SF=0.1214; ... *
24Am 50881.0 21 101 h 01 6# 03 B~=100
24AmM 59969.5 23  88.6 17 RQ 26 m 1 1t 03 B~ ~100; £=0.0361 13
24Cm 584537 1.8 1810 y 002 0" 03 a=100; SF=1.37e-4 3
24Cm™ 594939 1.8 1040.188  0.012 34 ms 2 6t 03 1T=100

... A-group is continued on next page. . .
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... A-group continued . . .

24Bk 60716 14 435 h 015 4# 03 B ? a=0.006 3

24BKkP  60860# 50# 140# 50 am

24t 61479.2 29 194 m 0.6 0" 03 a=100; € ?

24Es  66030# 180# 37 s 4 03 Bt=? a=53; BT SF=0.01

2MESP 662304 240# 200#  150# am

24Fm 690104 280# 33 ms 05 0" 03 SF~100; a=0.4#
4Py D:...;2B<7.3e-9 s
*®“Pu T:and T(2B7) > 1.1Ey, from 92M025; thus 23~ < 7.3e-9% Kok

#5py 63106 14 105 h 01 (9/27) 93 B~=100

25Am 61900 3 205 h 001 (5/2)" 93 B-=100

#5Ccm 610047 21 85 ky 01 7/2% 93 a=100; SF=6.1e-7 9

25Ccm™ 61360.6 2.1 35590 0.10 290 ns 20 1/2F 93 IT=100

#5Bk 618154 2.3 494 d 003 3/2 93 £~100; 0=0.121

u5BKP  61870# 30# S0#  30# (7/27)

A5Cf 633869 2.9 450 m 15 (5/27) 93 BT=643; a=363

#5CfP  63540# 100# 150#  100# 7/2¢

#5Es 664404 200# 11 m 01 (3/27) 93 B1=6010; a=40 10

25ESP  66740# 220# 300# 1004 am

25ES1 667904 250# 3504  140# am

25FEm 702204 280# 42 s 13 1/2"# 93 a=?;, BT =4.2#; SF=0.13#

25\d  75290# 320# % 900 ps 250 1/2# 97 96Ni09 TJID SF=2 a ?

25\ d™ 75490# 310# 200#  100# % 400 ms 200 (7/2) 97 96Ni09 TJID a=2 B+ ?

26py 65395 15 1084 d 002 0 98 B~=100

26Am 64995 18 39 m 3 (7)) 98 B-=100

26Am™ 65025 15 30 10 250 m 02 2) 98 B~~100; IT<0.02

26Cm 626184 2.1 476 ky 004 0" 98 a~100; SF=0.02615 7

6Bk 63970 60 180 d 002 2) 98 B+~100; a=0.1#

26Ct 640917 21 357 h 05 0 98 a=100; SF=2.5e4 2; e<4e-3

26Es 679004 220# 77 m 05 4# 98 Bt=90.118;0=9.918; ... *

26EsP 682504 300# 3504  200# am

26Fm 70140 40 11 s 02 0" 98 96Ni09 D a=?B7>10;SF=4513;... =*

26Md 762804 330# 10 s 04 98 a=? B+ 2 SF?

26Md™ 764904 340# 210 70 EU 10 s 04 96Ni09 TD a=?, 3" ? *
*x246Eg D:...; B"SF~0.003 sk
**®Fm D:...;B*SF=105 E
*2%Md™ | : no longer considered to exist, see ENSDF' 98 sk

27py 690004 300# 227 d 023 1/2"# 93 B~=100

2TAm  67150# 100# 230 m 13 5/2# 93 B~=100

247Cm 65534 4 156 My 05 9/2° 93 a=100

27Bk 65491 6 138 ky 0.25 (3/27) 93 a~100; SF ?

A1ct 66137 8 311 h 003 7/27# 93 £~100; =0.0355

27Es 686104 30# 46 m 03 7/2"# 93 T~03; a~7; SF~9e-5#

27EsP 689304 200# 320#  200# am

27Em  71580# 140# 3% s 4 5/2t# 93 a>50; B+ <50

24TEmM nonexistent EU 92 s 23 93 67F15 | a~100; IT ? *

ATEmP 71730# 170# 150# 100# Nm (7/2%)

27TEmAd 719804 210# 400#  150#

2TMd 760404 320# « 270 ms 160 1/2°# 93 93HoA TD SF=2a?

27Mdm 761704 310# 130# 100# Nm % 112 s 0.22 (7/2%) 93Ho.A TD a=100; SF=0.0001#

*2ATEMM

| : existence of thisisomer is discussed in ENSDF

Kk
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28Am  70560# 200# 3% m 99 B~ ?
28Cm 67392 5 348 ky 6 of 99 a=91.61 16; SF=8.39 16; . .. *
28BKk  68080# TO# >9 vy 6t# 99 a?
28BKM 68110 21 304 70# 237 h 02 10 99 B~=705; £=30 5; a=0.001#
#8BKP 68130 50 504  50# (57)
28Cf 67240 5 334 d 3 (o) 99 a~100; SF=0.0029 3
28Es  70300# 504 27 m 5 2°#0# 99 T~100; a~0.25; " SF=3e-5
28ggn nonexisent RN 4 m 89Ha27 |
28Fm 71906 12 3% s 3 of 99 a=937; Bt=77,SF=0.105
28Md 771504 2404 7 s 3 99 BT=8010; @=2010; ... *
28MdP 77250# 250#  100# 70#
28No  80660# 300# <2 us o* 03Bel8 |  SF?
*248Cm D:...;2B~ 7 sk
«8Md D:...;B+SF<0.05 sk
29Am  73100# 300# 1# m B ?
29Cm 70750 5 64.15 m 003 1/29) 99 B~=100
29cmm 70799 5 48758 0.017 23 us (7/2%) 99 a=100
9Bk  69849.6 2.6 330 d 4 7/2t 99 B~ ~100; 0=0.001458; ... *
29BKm 698584 2.6 880  0.10 300 us (3/27) 99 IT=100
29Cf 697256 2.2 3Bl y 2 9/2= 99 a=100; SF=5.0e-7 4
29Cfm 69870.6 2.2 144.98 0.05 45 us 5 5/2 99 1T=100
M9Es 711804 30# 1022 m 06 7/2F 99 +~100; a=0.57 8
29Fm 736204 100# 26 m 07 7/2"# 9 Bt ? a=339
29Md  77330# 220# 24 s 4 (7/27) 99 0l1He35 J  a>60; B* ?
29 d™ 774304 2504  100# 100# 19 s 09 (1/2) 01He35 TJD a=100
29No  81820# 340# 57 ps 12 5/2'# 99 03Bel8 T BT 2a?
2Bk D:...;SF=47e-92 sk
20cm 72989 11 8300# y ot o1 SF~74; a~18; B~ ~8
0Bk 72951 4 3212 h 0005 2 01 B~=100
20Bkm 72087 4 3559 005 29 pus 1 (4% o1 IT=100
0Bk 73036 5 84.1 21 AD 213 pus 8 (7)) o1 IT?
20ct 711718 21 13.08 y 0.09 of 01 a~100; SF=0.077 3
B0Es 732304 100# 86 h 01 (67) oO1 Bt>97,a?
20Egm 734304 180# 200#  150# 222 h 005 10 01 B+~100; a ?
20Fm 74074 12 30 m 3 ot o1 a>90; £<10; SF=0.0069 10
Z0FmM 75570# 300# 1500# 300# 18 s 01 7,84 01 IT>80; a<20; B+ 72 ... *
20Md  78640# 3004 52 s 6 01 B+=933; a=7 3; BT SF=0.02
20MdP 788304 340#  190# 150# am
Z0No  81520# 200# 57 us 08 OF 01 03Bel8 T  SF~100; a=0.1#; ... *
«20FmM™ D :...; SF<8.2E-5 ok
¥*%No D:...; f7=0.00025# Kok
«?ONo T : also 010g08=36(+11-6) ok
Slcm 76648 23 168 m 02 (1/27) 99 B~=100
Blgk 75228 11 556 m 11 3/2°# 99 B~=100
Blgkm 75264 11 355 13 58 us 4 7/2t# 99 IT=100
Blcf 74135 4 900 y 40 1/2¢ 99 a~100; SF ?
BlEs 74512 6 3 h 1 (3/2) 9 £? a=052
SlEm 75987 8 530 h 008 (9/27) 99 B1=98.2013; 0=1.80 13
BlEmM 76178 8 191 2 152 ps 23 (5/2+) 99 IT=100
BIMd  79030# 200# 40 m 05 7/27# 99 BT=95#, a=?
SIMdP 79080# 210# 50# 30# am
SINo  82910# 180# 760 ms 30 7/2"# 99 01He35 TD a=8316; 3" ? SF<0.3
SINo™ 830304 210# 110#  180# 17 s 10 9/2°# 97He29 ETD a=100 *
Bl 87900# 3004 150# us Bt 2 a?
*5INo™ | : tentative assignment in 97He29, could not be confirmed in 01He35 ok
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22Cm 79060# 300# <1l d ot 99 B2
228K 78530# 200# 18 m 05 99 92KrA TD B~=2a?
%2cf 76034 5 2645 y 0.008 Of 99 =96.908 8; SF=3.092 8
®2Es 77290 50 4717 d 1.9 (57) 99 a=782; =222
52Fm 76817 6 2539 h 004 0" 99 a~100; SF=0.0023 2; 23" ?
%2Md  80630# 200# 23 m 08 99 B*>50; a<50
Z2MdP  80670# 220#  40# 100# am
Z2No 82881 13 244 s 004 0 99 010g08 TD a~67; SF=32.25; B+ ? *
22|y 88840# 250# 390 ms 90 99 01He35 TD B=71#; a=? SF<1
22| rP 89140# 290# 300# 150#
*?2No T : other 03Be18=2.38(+0.26-0.22) D : SF from 010g08; a estimated by NUBASE Kok

253K
253¢f

254Mdm
254N0
254N0m
B4 r
254 P
254Rf
*«2AEs
*2AESN
*2ALr

255¢f
255ES
255Fm
25Fmp
255Md
255Mdp
255N0
255N0p
255|_r
255Rf
255Rfm
255Db
#2551

80930# 360# 10# m
79301 6 17.81 d 0.08
79013.7 2.6 20.47 d 0.03
79350 4 300 d 012
81300# 210# 12 m 8
81300# 210# Oo# 30#

84470# 100# 162 m 0.15
84590# 100# 129 19 AD 31 pus
88690# 220# x & 580 ms 70
88710# 250#  30# 100# *& 15 s 03
93790# 450# * 13 ms 5
93990# 470# 200# 150# * 52 us 14
| : possible identification, in 91Kr.A. Needs confirmation
| : the state with ~1.8 s reported in ENSDF is not confirmed
84390# 300# 1# m
81341 12 605 d 0.2
81992 4 2757 d 05
82076 3 842 25 AD 393 h 02
80904.2 2.8 3.240 h 0.002
83510# 100# * 10 m 3
83560# 140#  50# 100# * 28 m 8
84724 18 51 s 10
85220# 100# 500# 100# 280 ms 40
89850# 340# 13 s 3
89880# 340#  30# 70#

93320# 290# 23 pus 3
D:...; B =174e-48; SF<3e-b6

D:...;&=0.076 7, SF<0.045

T : also 01Ga20=13.4(4.2)

84810# 200# 85 m 18
84089 11 398 d 12
83799 5 20.07 h 0.07
84050# 100# 250# 100# Nm

84843 7 27 m 2
84850# T70#  10# TO#

86854 10 31 m 02
86950# 70# 100# 70# Nm

90060# 210# 2 s 4
94400# 180# x 164 s 011
94320# 210# —80# 180# * 10 s 04
100040# 420# 17 s 05
T : also 01Ga20=21(8)

(7/2%)
7/2+
(1/2)*
7)2#
am
9/27#
5/2"#
(7/2°)
(1/2)
(7/2)+"
(1/2)

ot
)

o+

(07)

()
o+

ot

(7/2%)
(7/2%)
7/2+
(9/2%)
(7/27)
am
(1/2%)
(7/2%)
7/2-#
9/2-#
5/2+#

99
99

99

99

9

99

99

99
99

99

91KrA |

B2 *
B~~100; 0=0.314

a=100; SF=8.7e-6 3

£=881 a=121

B+~100; o=0.6#

a=? B+=20# SF=0.001#
a=?

01He35 TJD a=90 10; SF=2.6 21; B =1#
01He35 TJD a=90 10; SF=85; B+=1#

95Ho.B TJ
97He29 J

97He29 TD

01He35 TD
97He29 D

SF~50; a~50 *
SF=7?, a=5#
*k
*%

B~ ?

SF~100; 0=0.312; 28~ ?

a~100; £=0.03#; ... *
B7=982;IT<3; 0=0.321; ... *
a~100; SF=0.0592 3

B=100; a ?

BT~100; o ?

a=90 4; 3+=10 4; SF=0.17 5

1T>80; a ?

a=7611; B*=2411; SF? *

SF=?, a<15
*kk
koK
K%

B~=100; SF<0.001#; a=2e-7#
B7=92.0 4; a=8.0 4; SF=0.0041 2
a=100; SF=2.4e-5 10

BT=922; a=82; SF<0.15
a=613; f+=393

a=7?, BT <30#; SF<1# *
a=?, SF=52 6

a=100

a ?, SF~20

ok
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26Cf  87040# 300# 123 m 12 0t 99 SF=100; a=6.2e-7#; 23~ ?

BOES  87190# 100# x 254 m 24 (17,07) 99 B~=100

6Egm 871904 140# 0# 100# * 76 h (8") 99 B~ ~100; B~ SF=0.002

Z6Fm 85486 7 1576 m 1.3 ot 99 SF=91.93; 0=8.13

%6Md 87620 50 77 m 2 (1I7) 9 B*=2 a=9.27; SF<3

26\MdP 877004 110# 80# 100# am

Z6No 87824 8 291 s 005 Of 99 a~100; SF=0.53 6; £<0.01#

26 ¢ 91870# 220# 27 s 3 99 a=85 10; 37=15 10; SF<0.03

26 P 91970# 230# 100 70 XL

26Rf 94236 24 6.45 ms 014 0" 99 97He29 TD SF=? a=0.3217 *

26Dh 1007204 290# 19 s 04 99 01He35 TD a=? B+=3612; SF=? *
#?ORf T : average 97He29=6.2(0.2) 840g02=6.7(0.2) .
#?%Db T : average 01He35=1.6(+0.5-0.3) 830g.A=2.6(+1.4-0.8) sk

= 89400# 410# 77 d 02 7/2"# 99 B~=100; a=4e-4#

B7Fm 88589 6 1005 d 02 (9/2%) 99 a~100; SF=0.210 4

BIMd 889962 2.8 552 h 005 (7/27) 99 £=853; a=15 3; SF<4

BINo 90241 22 25 s 2 (7/2) 99 02Holl D a=?B+=158

TNoP  90550# 110# 310# 100# am

By 92740# 210# 646 ms 25 9/2*# 99 a~100; 37=0.01#, SF=0.001#

STLrP 928904 230# 150# 100# am

BTRf 95930# 100# 47 s 03 (1/2%) 99 97He29 D oa=? Bt=111;SF<14

S7RfM 960504 100# 114 17 AD 39 s 04 (11/27) 99 97He29 EJ a=100; SF=0.7# B+ ? *

BIRIP  QB030# 120# 1004 T70# (7/2+)

57Dh  100340# 230# « & 153 s 017 (9/2*) 99 01He35 TJD a>94; SF<6; B*=1#

57DhM 1004504 250# 100# 100# * & 790 ms 130 (1/27) 99 01He35 TJID a>87; SF<13; B =1#
*25TRfM  E : 97He29=118(4) keV form direct comparison of two alphalines ok

BES Q2700# 300# 3# m B~ 7a?

Z8Em  90430# 200# 370 us 14 (o) 01 86HuO5 T  SF~100; a ? *

28Md 91688 5 * 515 d 03 8# 01 93Mol8 D a=100; "<0.0015; B~ <0.0015 =

Z8Md™  91690# 200# O# 200# * 570 m 09 1°# 01 93Mol8 D ¢=? SF<20; B~ <10# a<1.2 *

Z8No  91480# 200# 12 ms 0.2 ot 01 SF~100; a=0.001#; 2B+ ?

Z8r  04840# 100# 41 s 03 01 a>95; B+<5

8 rP 950404 180# 200# 150# am

258Rf 96400# 200# 12 ms 2 0" 01 SF=87 2; a=132

28ph  101750# 3404 * 45 s 06 01 a=647; B+=367; SF<1#

BDp™ 101810# 3504 60# 100# « 20 s 10 01 B+~100; IT 2

285y 1054204 410# 33 ms 10 of 01 SF=?, a<20
*8Fm T : average 86HU05=360(20) 71HU03=380(20) (all 10) ENSDF gives 30 sk
«28Md D : derived from: “the sum of SF, £ and B~ decay branches < 0.003%” in sk
«*®Md D:  93Mol8 and T(SF)>150000y, from 86L016, thus SF<1e-4%# Hok
*?8Md™ D : SF<20% derived from 93Mo18 “the sum of SF and 3~ decay branches < 30%" sk

9Fm  93700# 280# 15 s 03 3/2"# 99 SF=100

2Z9\d 936204 200# 160 h 006 7/27# 99 93Mo18 T SF=? a<l.3

Z9No  94110# 100# 58 m 5 9/2t# 99 a=754; £=25 4; SF<10

9NoP  94390# 180# 280# 150#

291 g5850%# TO# 62 s 03 9/2t# 99 a=782; SF=222; B=0.6#

29 P 962004 170# 350# 150#

259Rf 98400# 70# 28 s 04 7/2"# 99 94Gr08 T  a=922; SF=82; "=0.3# *

259RfP  98500# 100# 100# 704 Nm (3/2)

Z0RfI 08610# 130# 210# 110# Nm (9/2+)

29ph  102100# 210# 510 ms 160 99 01Ga20 TD a=100

295y 106660# 180# 580 ms 210 1/2*# 99 a=90 10; SF<20
#9Rf T : average 94Gr08=1.7(+0.8-0.5) 855003=3.4(1.7) 818e03=3.0(1.3) ok

#29Rf  T:  73Dr10=3.2(0.8) and 69Gh01=3.2(0.8) .
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(keV) energy(keV) intensities (%)

20Fm 95640# 500# EU # m 0" SF? *

260Md 96550# 320# 278 d 08 99 92Lo.B TD SF=? a<5;e<5; <35 *

20N0 95610# 200# 106 ms 8 o' 99 SF=100

20 ¢ 98280# 120# 30 m 05 99 a=8020; =20 20

260Rf 99150# 200# 21 ms 1 0" 99 SF=?, a=2#; e=0.01#

20Dph  103680# 230# 152 s 013 99 0a>90.46; SF<9.6 6; BT <25

20ppP 1038804 280# 200# 150#

2605 106580 40 38 ms 08 0" 99 SF=60 30; a=40 30

208l 113610# 580# 300# ps 99 a=100
*?0Fm | : half-life ~4 ms and SF=100 mode were reported in the 92L0.B internal sk
«2O0Fm | : report. Not confirmed in subsequent experiment by same group (97L0.A) ok
«*OFm |:  Discovery of this nuclide is considered unproven Hok
*?OMd T : supersedes 86HU01=31.8(0.5) of same group sk

BIMd  98480# 650# 404 m 7/2# a?

%INo 98500# 300# 3# h 3/2t# a?

1 r 99560# 200# 39 m 12 99 SF=?,a?

BIRf 101315 29 x« & 55 s 25 3/2*# 99 02Holl T a="?; SF=40

IRfM  101390# 100# 70# 100# «x & 8l s 9 9/2'# 02Holl TD a=7?, B+<15; SF<10

BIREP 101420 70 100 60 AD 3/2#

BIph  104380# 230# 18 s 04 99 a>82; SF<18

261 108160# 130# 230 ms 60 7/2%# 99 a=100; SF<1

6lggp  108290# 140# 130 50 AD (9/2%)

%1549 108320# 140# 160 50 AD (3/2%)

%lgh  113330# 230# 13 ms 4 99 a=955; SF<10

262\Md 1014104 580# 3# m SF?2a?

262No  99950# 450t 5 ms ot o1 SF~100; a ?

22| r 1021204 200# 4 h 01 B+=7 SF<10; a ?

22Rf 102390# 280# * 23 s 04 0" 01 SF~100; a<0.8

22RfM 1020004 490# 6004 400# * 47 ms 5 high 96Lall |  SF=100 X

%2Dp 1062704 180# B s 5 o1 a~67; SFA30; BH=3#

22DpP  106390# 200# 120# TO# a?

262 108420# 280# 8 ms 3 0" 01 O0l1Ho06 TD SF=?, a<22

22Bh  114470# 350# 290 ms 160 01 97Hol4 T  a=? SF<20 *

262Bhpm  114780# 350# 300 60 AD 14 ms 4 01 97Hol4 T a=7?, SF<10 *
*262RfM | : assigned by 96Lall to K-isomeric state ok
x22Bh T :3eventsat 225, 255 and 278 msyielding 175(+240-64), see 84Sc13 ok
*?2BhM T : 11 eventsyielding 12.2(+5.5-2.8) ok

%3N0  102980# 490# 20# m a? SF?

263 r 103670# 360# 5# h a?

263Rf 104840# 180# 11 m 3 3/2"# 99 93Gr.C TD SF=? a=30 *

%3Dp  107110# 170# 29 s 9 99 O92Kr01 D  SF=5614; a=?, f7=6.9 16 *

263ppP  107510# 260# 400# 200#

63g5g 110220# 120# * 10 s 02 9/2*# 99 a>70; SF?

263gg™  110320# 100# 100# 70# Nm 120 ms 3/2"# 99 a=21T?

263Bh  114610# 370# 200# ms 99 a?

23Hs 1197504 350# 1# ms 7/2 % 99 a=100

263HsP  120250# 360# 500# 100# am a? SF?
#28Rf T : average 03Kr.1=24(+19-7) m 93Gr.C=500(+300-200) s 92Cz.A=600(+300-200) s .
+28Db D : SFfrom 92Kr01=57(+13-15); B+ average 03Kr.1=3(+4-1) 93Gr.C=8(2) .
«28Db T : Possibly acandidate for the 54(+98-21) s SF decay observed by 981k02 ok
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Nuclide Massexcess Excitation Half-life Jr Ens Reference Decay modes and
(keV) energy(keV) intensities (%)

24No 1046504 640# # m (0 a? SF?

24 ¢ 106230# 440# 10# h a? SF?

BARf 106180# 450# # h o' a?

24Dh  109360# 230# 3# m a?

45y 110780# 280# 400# ms 0t 99 a?

24Bh  116070# 280# 13 s 05 99 O02Holl T a=?, B+t ? *

264BhP  116370# 310# 300# 150# am

24Hs 119600 40 540 us 300 (0 99 95HoB T a=50; SF~50 *
«2%Bh T :mean lifetime of 6 events 1.5s s
#*?Hs  T:95H0.B (2events 76 usand 825us)  87Mul5 (1 event 80 us). Average of sk
#«®4Hs  T:  the3events 327(+448-120) us, see 84Sc13 sk

85 ¢ 107900# 710# 10# h a? SF?

B5Rf 108710# 420# 13 h 3/2"# 00 990gA TD a? *

25Dh  110480# 280# 15% m a?

2559 112820 60 8 s 3 3/2"# 9 a>50; SF?

/559P  113120# 120# 300# 100# 11/2-#

25Bh  116570# 380# 500# ms a?

2B5Hs  121170# 140# 21 ms 03 9/2"# 99 a=100; SF<1

265Hgm 1214804 140# 300 70 AD 780 ps 150 3/27# 99 a=100; IT ?

25Mt  126820# 460# 2# ms a?

*?SRf T : one case only after a1.3h measurement ok

26 ¢ 111130# 660# # h a? SF?

26Rf 109880# 540# 10# h (0 a? SF?

266ph  112740# 360# 204 m a? SF?

266 113700# 290# 21 s 6 o* 01 98Tu0l T a=349; SF=669 *

266Bh  118250# 200# 5 s 3 01 a=~100; B+ ?; SF? *

26Hs  121190# 280# 27 ms 10 (0 01 O01Ho06 TD a=7?, SF~1.4#

26Mt  127890# 3504 12 ms 04 01 840g03 D a=?, SF<5.5 *

2BO\tm 1291204 350# 1230 80 AD 6 ms 3 01 97Hol4 TD a=100 *
*Z%Sg T : average 98Tu01=21(+20-12) 94La22=10-30 D : from 18%< a <50% 50%< SF<82% *k
x26Bh T :from T=1-10; estimated 1# s from systematics sk
*?0Mt  T: 10 eventsyielding 1.01(+0.47-0.24) ok
*2OMt™ T :3eventsat 7.8, 2.0 and 5.0 yield 3.4(+4.7-1.3) *k

BIRf 113200# 580# 5# h a? SF?

27Dh  113990# 470# 2# h a? SF?

261 115900# 270# 19 ms 90gB T a=100

267Bh  118910# 260# 2 s 10 00wil5 TD a=100

s 122760# 100# 32 ms 15 3/2t# 00 a=100

A7Hg non existent EU 200 ms 95Ho.A TDI a=%I1T? *

B7IMt 127900# 540# 10# ms a?

BTEq 1344504 370# 10 ps 8 9/2*# 00 95Gh04 T =100 *
*267THgM | : tentative only ok
«*"Ea T :onesingleevent, lifetime 4 us, thus T=2.8(+13.0-1.3), see 84Sc13 Kok

28Rf  115170# 710# W h ot a?SF?

28Dh  116850# 530# 6# h a? SF?

268 117000# 540# 30# s 0" a? SF?

28Bh  120870# 380# 25# s a? SF?

28Hs 1231104 410# 2# s (0 a?

2B8Mt 1292204 320# 53 ms 21 5'#,6"# 00 02Holl T a=100 *

2MP 120470# 330# 250# 100# a? SF?

%BEa  133040# 500 1004 ps o a?

*2BMt

T : mean lifetime of 6 events 60 ms

sk
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29pp 118730# T770# 3# h a? SF?
269 119930# 660# 35 s 23 00 a<100; SF?
29Bh 121740# 410# 25# s a?
29Hs 124870# 120# 27 s 17 00 O02Holl T a=100 *
29Mt 129530# 550# 200# ms a?
269Eg 135180# 140# 230 ps 110 3/2*# 00 95H003 T a=100
**®Hs  T:2eventsat 19.7 and 22.0syield 14(+26-6) -
20pp 121760# 720# 1# h a? SF?
270 121400# 620# 10 m o+ a? SF?
20Bh 124460# A470# 0% s a? SF?
20Hs 125430# 290# 30# s o+ 01TuB D a=100
2I0Mt 131020# 540# 2# S a?
20Eg 134810# 290# 160 pus 100 o+ 01Ho06 TD  a~100; SF~0.2
20EgM  135040# 290# 1140 70 10 ms 6 (10% 01Ho06 ETJ a=2IT?
27 124330# 650# 2# h a? SF?
2711gh 125920# 560# 40# s a? SF?
2Z1Hg 128230# 340# 40# s a? SF?
ZIMmt 131470# 570# 5# S a?
2'Eq 136060# 110# * 210 ms 170 11/2°# 00 a=100
ZIEg" 1360904 110# 29 29 AD = 13 ms 05 9/2*# 00 a=100
212 125900# 770# 1# h 0" a?, SF?
272gh 128580# 610# 2# m a? SF?
22Hs 129530# 580# 40# s ot a? SF?
22\t 133890# 480# 10# s a? SF?
22Ea  136290# 6504 W s ot SF?
22Eh  143000# 330# 20 ms 08 5'#6%# 00 O02Holl T  a=100 *
«22Eh T :mean lifetime of 6 events 2.3ms sk
213 128750# 660# 1# m SF?
273gh 130050# 830# 90# m a? SF?
BHs  132260# 830# RN 50# s 3/2t# 00 O2Ni10 | a? *
23Mt 134990# 510# 20# s a? SF?
2BEq 138670# 130# 360 pus 280 13/2°# 00 a=100
Z3EgM 138870# 130 198 20 EU 120 ms 3/2"# 00 a=100
23EgP 138950# 130# 290 40 AD a? SF?
213ep 143150# 610# 54 ms a?
#«2BHs T :99Ni03=1.2(+1.7-0.6) aphadecay retracted by authorsin 02Ni10 sk
214Bh 132680# 780# 90# m a? SF?
24Hs 133330# 650# # m (0 a? SF?
2IAMt 137390# 560# 20# s a? SF?
21Eq 139250# 490# 2# 5 (0 a?, SF?
21“Eb 1450504 620# 54 ms a?
275Bh 134370# 6504 40# m SF?
25Hs 135950# 710# 30# m a? SF?
25Mt  138460# 590# 30# s a?SF?
2ZI5Ea 141750# 450# 2# S a? SF?
215eh 145450# 690# 10# ms a?
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216Hs 137120#  820# 1# h 0" a?, SF?

2I5Mt 140800#  680# A0# S a? SF?

278Eq 142550#  610# S s (o) a? SF?

216ED 147640#  630# 100# ms a? SF?

2MHs 139580#  730# 40 m 30 3/2"# 00 990gl0 TD SF=100 *

2TTMt 141980#  880# 1# m a? SF?

MEa  144080#  960# RN 58 s 11/2+# 00 O2Ni10 | a? *

27D 148590#  620# 1# S a?, SF?

=3 152710#  130# 11 ms 07 3/2"# 00 O02Holl T a=100 *
«?"Hs T :onesingle event 16.5m yields 11(+55-5) Kok
«2TTEa T :99Ni03=3.0(+4.7-1.5) alpha decay retracted by authorsin 02Ni10 ok
«27"Ec T :two eventsat 0.280 ms and 1.406 ms ok

28 Mt 144210#  840# 304 m a? SF?

218Eg 145750#  680# 10# s 0" a?, SF?

278Ep 150530#  630# 1# s a? SF?

I8¢ 153060#  530# 10# ms o a?, SF?

29Mt 145490#  720# 6# m a?, SF?

29Eq 147980#  740# 10# S a?,SF?

=) 151340#  660# 3 s a? SF?

Z9gc 155140#  490# 100# ms a?, SF?

®0Ea 1488504 8504 11 s 6 0 010g01 TD SF=100 *

20gh 153210#  740# 10# S a?, SF?

20Ec 155600#  640# 1# S o* a? SF?

#20Ea  T:3eventsa 6.93, 14.3 and 7.4 yield 6.6(+9-2.4) .
BlEg 150960#  730# 4 m 3 3/2'# 00 990910 TD a=100 *
BlEh 154040#  930# 1# m a?,SF?

BlEc 157690#  990# RN 10# s 3/2t# 00 O2Ni10 | a? *
+*®lEa  T:onesingleevent 1.6 myields 1.1(+5.3-0.5), see 84Sc13 *ok
*®lEc T :99Ni03=0.89(+1.30-0.45) alpha decay retracted by authorsin 02Ni10 Kok

22pph 156010#  890# 44 m a?,SF?

B2Ec 158140#  710# 30# s o* a? SF?

23Eh 156880#  780# 10# m a? SF?

3ge 160020#  770# 42 m 21 990g05 TD  SF=100 *

B3Eg 164360#  730# 10# s a?, SF?

*?BEc T:4eventsat 990g07=9.3 m, 3.8 m, 990g05=3.0m and 0.9 m yield 3(+3-1) m ok
BAEC 160570#  850# 31 s 18 o* 010g01 TD a=100
BAE( 165880#  800# 1# m a?, SF?

B5EC 162180#  730# 40 m 30 5/2'# 00 990g10 TD a=100 *

B5Eg 166490#  980# 24 m a?SF?

2®5Ee 1711104 1030# RN 54 s 3/2t# 00 O02Ni10 | a? *
*®°Ec  T:onesingleevent 15.4syields 11(+51-5), see 84Sc13 Kok
«?®Ee T :99Ni03=580(+870-290) alpha decay retracted by authorsin 02Ni10 ok
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BOEg 168120#  940# 5# m a? SF?

26Ee 171260#  770# 5# S o a? SF?

BIE( 168640#  830# 20# m a? SF?

BTEe 1728804  T70# 0 s 7 990907 T  a=100 *

BTEf 178090#  790# 500# ms a? SF?
+*®Ee  T:2eventsat 1.32sand 14.4syield 5.5(+10-2) *ok

28Ee 172970#  850# 2.8 s 14 o 010g01 TD a=100

28f 179310#  850# 1# S a? SF?

29Ee 174450#  730# 80 S 60 5/2"# 00 990910 TD a=100 *

289f 179510# 1020# 104 s a? SF?

289 Eg 185240# 1090# RN 104 ms 5/2*# 00 O2Ni10 | a? *
«?®Ee  T:onesingleevent at 30.4syields 21(+101-10) Kok
«*?®Eg T :99Ni03=600(+860-300) alpha decay retracted by authorsin 02Ni10 ok

200f 180840#  980# 104 s a? SF?

20Eg  184000#  840# 50#  ms o* a2 SF?

2LEf 181070#  890# 1# m a? SF?

ZEg  186310#  850# 100# ms a?SF?

21gh 192410#  880# 10# ms a? SF?

MEg 186100#  850# 120 ms 100 O 010g0l TD a=100 *

22Eh 193330#  940# 50# ms a? SF?

«*®2Eg  T:onesingle event at 46.9 msyields 33(+155-15) Hok

28E) 1900604 12004 RN 5% ms 1/2*# 00 O2Ni10 | a? *
*29BEj T : 99Ni03=120(+180-60) alpha decay retracted by authorsin 02Ni10 sk




