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Abstract

This paper presents a complete list of “mass excesses”, which is an update of the similar
values in the 1993 Atomic Mass Evaluation, and a list of the isomeric transition energies which
are best determined from a combination of masses. A list of new or revised experimental data
for mass determination is also given. The significance of these data, and their possible deviation
from earlier ones or from expectations are discussed. Adopted new procedures and policies are
presented.

1. Introduction

In 1993, we published the “1993 Atomic Mass Evaluation” (Ame’93) [I]-[IV], a
set of tables and graphs based on an evaluation of atomic masses from experimental
data and, for a few nuclides, from values obtained by extrapolation.

The present work is the first update of those tables in a regular series as announced
in Ame’93. Updates are accompanied by electronic versions of the full mass table and
tables of reaction and separation energies, distributed by the newly created Atomic Mass
Data Center (AMDC) and by the usual nuclear data centers as for the 1993 ones [1].
The published version of the present update contains only a full list of atomic mass
excesses (M — A) (Table I) and of isomeric excitation energies (Table II), a list of
new or revised experimental data (Table III), and comments on the new data and their
evaluation. A list of references for these data is also given in Table III. The next update
is foreseen in 2 years and will be followed by a full publication of the AME in 1999.
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The mass excess values given in Table I are expressed in energy units. For the precise
meaning of the energy unit we refer to [IV], Section 2. Full mass values or nuclear
binding energies can be calculated as described in Section 3.

In the description below quoted works that are also referenced in Table III are given
in the same Nuclear Data Sheets style as there.

The cut-off date for the data from literature used in the present Ame’95 evaluation
was April 30, 1995. Preprints and private communications that were received until June
30, 1995 have also been included. The final calculation was performed in October 1995.

2. New features

In Ame’93, the table of masses and of nuclear-reaction and separation energies gave
values “derived from all experimental data” where available. Special tables (Table B
and Table C in [I]) gave cases where, based on an analysis of systematic trends of
masses, or of mass differences like decay energies and neutron and proton binding
energies, we recommended to replace some particular (see Section 9) experimental data
by values considered more dependable. In the present Tables I and II, these more widely
used “best recommended values” for masses and isomeric excitation energies are given.
Table IV lists the few new or removed cases in this category, and the consequences on
the mass values if the deviating data were used. The table of masses derived from “all
experimental data” is, as usual, available electronically.

The names and the chemical symbols of the elements 104 to 109 as recommended
recently by the Commission on Nomenclature of Inorganic Chemistry of the International
Union of Pure and Applied Chemistry (IUPAC) were used: 104 dubnium (Db), 105
joliotium (J1), 106 rutherfordium (Rf), 107 bohrium (Bh), 108 hahnium (Hn), and
109 meitnerium (Mt). This choice is made for convenience and does not express a
preference. For the elements 110 and 111 we use the provisional symbols Xa and Xb.

Among the new features in this evaluation, our policies in the treatment of isomers
has been improved. As in Ame’93, we present a list of excited states involved in
this evaluation (Table II). However, excitation energies following from precision y-ray
measurements are combined, where necessary, with reaction energies to the relevant
state. Thus, such energies are only mentioned in remarks to the table of input data.
Excitation energies obtained from combination of masses of different nuclides are best
determined from the evaluation of masses. Therefore we think it useful to give, in each
of our updates, a full list of those excitation energies, as we do for the ground-state
masses. Section 8 is devoted to the isomer issue and discusses further our policies,
illustrated by some particular cases.

In making estimates for unknown masses we take into account all available exper-
imental information. In particular, knowledge of stability or instability against particle
emission or limits on proton or alpha emission yield upper or lower limits on the
separation energies.
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Table A
The most precise masses

Mass excess (keV) Atomic mass (uu)
'n 80713228  0.0022 1008664.9232  0.0022
'H 7288.96940 0.00064 1007825.03214  0.00035
H 13135.7196  0.0010 2014101.77799 0.00036
3H 14949.7942  0.0015 30160492675  0.0011
3He 14931.2036  0.0014 3016029.30970  0.00086
‘He 242491109  0.00095 4002603.2497  0.0010
e 3125.01081 0.00095 13003354.8378  0.0010
14c 3019.8923  0.0037 14003241.9884  0.0040
N 2863.41701 0.00083 14003074.00524  0.00086
BN 101.43823  0.00085 15000108.89844  0.00092
160 —4736.9983  0.0015 15994914.6221  0.0015
2Ne —7041.9297 0.0019 19992440.1759  0.0020
i —21492.7931  0.0024 279769265327  0.0020
WOpr —35039.8897  0.0039 39962383.1232  0.0030

3. Table of mass excesses in keV*

Table I gives values in the keV* units defined in [IV], Section 2. Only for the most
precise values, it is important that they are a fraction of a ppm different from the same
quantities expressed in the international volt. The masses M in mass units u, and the
binding energies B in keV* can be calculated using the relations:

M=A+ D/931493.86,
B=ZxDH)+NxD(n)—-D
with respective approximate standard deviation errors:

m=05/931493.86,
b=+/(Z x 8(H))2+ (N x 8(n))? + &

in which D is the mass excess [ M(inu)—A], in keV*, and § its one standard deviation
error, as given in Table 1. In almost all cases the error contribution due to H can be
neglected, but that due to the neutron makes, in a few cases, the values of B less precise
than their corresponding D.

For the most precise masses the formula for calculating m is not exact. Table A gives
for them values of both mass excesses and atomic masses with increased significant
digits.

The uncertainties in mass differences, e.g. the B8-decay energies given in [I], cannot
be derived correctly from the present tables. They can be found in the tables made
available electronically [1]. In all but a few cases, they differ very little from the
uncertainties given in [1] and [II].

A table of correlation coefficients as in [II] is not given here but is available elec-
tronically from the Atomic Mass Data Center [1].
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4. New elements and a new (semi-) magic number

Very recently, the Darmstadt group [95Ho003], [95Ho.A] and [95H004] announced
the discovery of isotopes 2°Xa, 2"'Xb and 272Xb of the elements 110 and 111. Earlier,
a Berkeley group [95Gh04] had announced the possible observation of 257Xa. Although
the reported a-particle energies probably do not belong to branches to the ground-states
of their daughters, they nevertheless give information of use for getting good estimates
for the masses of very heavy nuclides.

Another important discovery in this region is due to a collaboration of Livermore
and Dubna physicists who found the existence of a sub-shell closure at N = 162. In a
first paper they reported the observation of two new isotopes of element Z = 106 and
interpreted the results as evidence for extra stability at Z = 108 and N = 162 [94La22].
And at the ENAM’95 conference, Oganessian et al. [950g.A] reported the discovery of
273X 3, the first nuclide with N = 163, which exhibits a drastic increase of the a-energy,
confirming the subshell closure at N = 162. Such an effect could be responsible for
the amazing fact that the increasing probability for spontaneous fission, so evident for
elements until Z = 104, is far less prominent than expected beyond this element. This
closure was predicted by Cwiok et al. [2]. It is worth mentioning that, in a recent
paper, Brenner et al. found, in an analysis of the first 2 states in even—even nuclides,
that a spherical subshell might close at N = 164 [3]. It would be interesting to repeat
this analysis with the assumption of a sub-shell closure at N = 162 as observed by
[950g.A].

5. New data from mass spectrometry
5.1. Stable nuclides

Data with high precision (of the order of 1 part in 10'%) are reported by the MIT
group [94Di.A] using a Penning-trap spectrometer. A careful evaluation of the sys-
tematic errors and analysis of the obtained data allowed this group to achieve very
satisfactory internal consistency checks. Their impressive report [94Di.A] is, in this
sense, recommendably complete. Yet, they should not remain unchallenged: checks by
another group, at the same level of precision, are highly desirable to strengthen the
validity of their mass measurements, and transform these very precise measurements
into very accurate ones. Some of their results were already used in the 1993 tables and
have been revised only slightly (except for the '*C+2H-'N combination). New is the
result for 28Si where 2 orders of magnitude in precision have been gained compared
to Ame’93. From this result follow improved values for the other stable Si isotopes.
This may become important in future for the definition of the mass unit, the kg. If it is
defined in terms of the atomic mass unit, by accepting a defined value for the Avogadro
constant, realization of a mass standard may be best done by constructing an ultrapure
Si crystal. New also is the result for "N, of importance for the calibration of y-ray
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energies (see Section 6.1).

Other groups working with Penning-trap spectrometers in Ohio and Stockholm have
obtained results for D, °Ne, Ne and #Si (and a preliminary value for the hydrogen
mass) which confirm, at their respective level of accuracies, the corresponding more pre-
cisely known masses. Also interesting is the measurement of 8Kr [95Ca.A] improving
the accuracy of this mass by a factor of 4.

Classical mass-spectrometry on stable and nearly S-stable nuclides along the “back-
bone” is also producing results, like the new values for Xe, obtained at Winnipeg. Their
planned measurements on Hg isotopes to solve the mercury problem (Section 7 in
[IV]) are eagerly awaited.

5.2. Nuclides far from stability

The nuclides somewhat removed from the line of stability, especially the most exotic
ones, are of interest in helping to determine the yet poorly known trends of the mass-
surface, 1.e. the behavior of the binding energies for large differences between numbers
of neutrons and of protons. This is reflected in the excessively large deviations amongst
the predictions of the models (see e.g. ref. [4]) notably along the astrophysical r-
process paths. Yet, the longest isotopic chains known with fair precision (40 keV) does
not exceed 28 nuclides (for Cs) or 33 in the case of Pb (though interrupted).

We must, in the first place, mention the new Penning trap measurements [95Ha.1],
[95Bo.1] on heavy Rb, Sr, Cs and Ba isotopes, obtained after the move to the new
ISOLDE facility. They led to drastically improved accuracies far from stability. For the
lighter Rb isotopes, the differences with earlier data on isobaric Sr mass values agree
quite well with the reported values for the Rb(B7)Sr decay energies. This makes it
even more amazing that the Sr values do not agree so well with the reported B-decay
energies of these isotopes and their daughters. The dependability of the Penning-trap
measurements after dismounting and reassembly of the apparatus is assessed by the
perfect agreement obtained for the heavy Cs and Ba isotopes before and after the
move. In our 1993 mass adjustment, the *'Sr(8~) decay energy was already one of the
three somewhat severe difficulties mentioned in Section 3.2 of [IV]. Values of 2669(10)
{53AmO08], 2684(4) [73Hal1] and 2704.5(3.0) keV [80De02] were reported, to which
one could add the McGill value 2709(15) [831a02]; but the new doublets implicate a
value 2730(10) keV, higher than all of them. Re-studying the three papers mentioned,
we found no reason to distrust the first two, measured with magnetic spectrometers. The
third was measured with a semiconductor spectrometer; but we note that the error above
is the one mentioned in the abstract and that the text mentions errors of 5 and 8 keV.
But even the latter does not quite cover the difference with the mass spectrometer result.
This is just one example, albeit the most worrisome, of difficulties we had with the new
values. Our studies, together with that of Hartmann [94Ha.A], led to a revision of some
error values reported by the authors in ref. [80De02] and of the consistency factors (see
below) of some other mass-spectrometric data. The decay energy of *'Rb(8~) has also
been increased due to the feeding of the 93.628 keV level in 91Sr. Nevertheless, the
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overall consistency of the data in the A = 88-96 region leaves something to be desired.

A very recent improvement [5] in this Penning trap spectrometer allowed mass-
measurements [95Be.A] of some rare-earth nuclides (!4*Pm, !3%:140:142.1435m and '*3Eu).
The previously well determined masses are checked within the estimated uncertainties.
Most interesting is the result obtained for '“°Sm for which in Ame’93 we gave a “rec-
ommended” mass 380 keV below the one derived from decay data: the new result
agrees perfectly well with our estimate. The value obtained for '**Eu is in very good
agreement with the new result from St Petersburg [94P026]; they both solve the earlier
(slight) discrepancy among 3 B*-decay energies for this nuclide (see [IV], p. 294):
the value of [74Ch21] is now at 3.5¢ from the adopted average. In these Penning trap
experiments, contaminations give clear signatures and we can thus have confidence in
the obtained results. For '**Dy some doubt existed in the early analysis used here about
a possible contamination, therefore we did not accept it in the present evaluation.

A new experiment by the SPEG group at GANIL has been mentioned recently [6] for
proton-rich nuclides along the rp-process path, but unfortunately their analysis was not
completed in time to be included in the present update. Also at GANIL, a new method
using the CSS2 cyclotron [95Le.B] yielded the first direct mass-measurement of !®In
with a precision of 420 keV, in perfect agreement with the value found indirectly in its
delayed-proton decay spectrum {95Sz01].

Last but not least, the ESR group {7] reported the measurement of a wealth of new
masses in the p-rich region around Pb. They could not be used here, but it is expected
that they will have an important contribution to the next update.

5.3. Mass-spectrometric consistency factors

In the past, we found reasons to increase errors reported for results obtained with
classical mass spectrometers. This is not so for results reported with Penning trap
instruments. Therefore, in this Ame’95 update, we no longer increase the errors reported
for them. This is also true for the new ISOLTRAP measurements on Rb, Sr and rare-
earth nuclides: they are accompanied by some new measurements on neutron-rich Cs
and Ba isotopes which agree satisfactorily with reaction and decay data. We therefore
decided for the time being, to accept these Penning trap measurements as they stand,
and to live with the bad consistency reported in the previous section.

We found that on-line mass measurements of the Orsay-ISOLDE group performed
in the early eighties agree somewhat less good with newer data than suggested by the
“consistency factor” of 1.5 that we used earlier. We felt forced to increase it to 2.5.
As a result a few mass values, for the most exotic nuclides, are now given with larger
uncertainties than in Ame’93.

Also the mass measurements of the St-Petersburg group with the PRISM spectrometer
(81, performed until now only for 7 isotopes of Rb, do not agree well with other data,
exhibiting a systematic deviation with N and a large (v/s = 4.01) average discrepancy.
The calibration procedure in which elements (Zr, Nb, Mo) different from the measured
Rb were used, may have resulted in different ionization locations in the source, which
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may be a reason for such an effect. No other measurements with the same spectrometer
have been reported since then. The necessary consistency factor CF = 4 is such that
these data are outweighed by the ensemble of all the other ones.

6. New reaction and decay data

Whereas mass-spectrometric data almost always yield experimental values for masses,
it is not always so for energy measurements from decays or reactions. The latter may
occur between nuclides for which no mass values can be determined. If then a later
experiment determines the mass of one of them, the other one follows and sometimes
even more. A nice example can be found in the determination of the isomeric excitation
energy of '810s by the ISOCELE group [95R009]. The mass of the excited isomer
being known from its 87 -decay, not only the ground-state mass of '8'Os is now known,
but also the masses of '®Pt from its a-decay to '3'Os, of '83Au from its 87 -decay and
of its a-daughter '®'Ir,

Among the newly (since the Ame’93) measured ground-state masses, one may note
nuclides beyond the neutron drip-line ('°He and 'B) by groups at RIKEN and at
HMI, and beyond the proton drip-line ('°Sb) by the Berkeley group; and also very
neutron-rich nuclides ('3#Sn, '34!Nd and '*°Ir) at Studsvik, Idaho and Daresbury, and
proton-rich ones (BGMO, IOOII‘I, '37Sm, IBQEU, IS6EI', 207‘208AC, 2“Th, 2'3'2'4Pa, 219U and
228.229py) by groups at Kyushu, Leuven, Dubna, GSI and Jyviskyla (with RITU).

Important information is also brought, as stated above, by new data not connected to
known masses. Such is the case of the proton decay of ''2Cs, '%’Ir and '®°Bi (Daresbury
and Argonne), the B*-decay of **!3°Pm (Dubna) and the a-decay of '"?Au (Dares-
bury). Also, in the region (Z > 82, N < 126), where not so many masses are known,
the several a-decay energies measured at RITU plus some others from RIKEN, LBL
and GSI help map the region; they are milestones awaiting connections to the backbone
of masses.

Some very heavy nuclides and more especially new elements (see Section 4) have
been identified and their half-lives and a-decay energies determined. With few exceptions
the observed « lines do not connect ground-states, but they still give useful information
in getting good estimates of the Q, energies.

6.1. Gamma-ray recalibration

The mass spectrometric result on '*N reported by the MIT group [94Di.A] (see
Section 5.1) is of importance for the calibration of y-ray energies. The change due to
this result is rather larger than the uncertainty reported for the 1975 [9] value. The latter
comes from notes on only one measurement left after the death of Lincoln Smith and
the deviation is therefore not so surprising. Recent measurements on the '“N(n,y)'’N
reaction by an Oak Ridge-Los Alamos group [94Ju.A] confirm the new value. It will
lead to a recalibration of y-rays in precise (p,y) and (n,y) reaction energies. On average,
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the energies are increased by about 6 ppm. The necessary corrections are numerous but
only slight. They will be made in next update.

6.2. Proton emission

Several new cases have been investigated by groups at Argonne (Atlas), Berkeley,
Daresbury and Garching. An older result on '?'Pr, not included in Ame’93, was a reason
to add a number of estimated mass values between this nuclide and those given in [I].
In the estimates from systematic trends, proton decays are often quite useful in changing
extrapolations into interpolations!

Noteworthy is the newly reported proton energy of ''2Cs which is smaller than that
in !13Cs, contrary to the normal increase with decreasing neutron numbers, probably
reflecting a stronger neutron-proton pairing energy. Such an inversion is also observed
for '%1 for which an upper limit of 500 keV is reported for the energy of the emitted
protons. Moreover, in the latter case, since this energy must be positive, we represented
this result as a measured value.

Interesting are also the new results of [95Da.A] on proton emission from nuclides up
to '®5Bi. The results they found for proton emission of the two isomers of '$’Ir, and for
their a-decay chains, may lead to a series of interesting isomeric excitation energies.

6.3. Other decays and reactions

Since the Ame’93 new a-energy measurements have been performed by groups at
Leuven, Oak Ridge, Daresbury, Orsay and Dubna. The number of new results on 8-
energy measurements from groups at Buenos Aires, Dubna, GSI, Idaho, Jyvaskyla,
Notre-Dame, Studsvik, and elsewhere is also quite impressive. At the same time, some
B~ -decay data have been revised (see e.g. Section 9) often following a better knowledge
of the decay schemes, or their errors have been re-evaluated (see e.g. Section 5.2). They
are reported in Table III.

Quite important are the very precise differential reaction energies performed at Hei-
delberg on “Ar, by the Garching group on Th isotopes and also by the Tiibingen-Indiana
group on Hg isotopes. Thermal neutron capture y-decays, that provide some of the most
precise data, have been reported by groups at ILL and Latvia, for Ni and Ba isotopes.
Among the latter we were worried by the strongly discrepant results (5.80°) for '**Ba
by [93Ch21] when compared to the previous ones obtained at McMaster [90Is07] and
Latvia [93Bo01]. We tend to trust the work of [90Is07] in which the calibration is
carefuly described, whereas [93B0o01] who obtain the lowest value give no data on cali-
bration. We decided to provisionally not use the latter result and live with the remaining
discrepancy among the other two, which is treated by the procedure described in [IV],
Section 3.2.



+G. Audi, A.H. Wapstra/ Nuclear Physics A 595 (1995) 409-480 417

6.4. Final levels in a-decay

In a-decay, the energy of emitted a-particles is usually measured with good accuracy.
For nuclides with an even number of protons and neutrons, the strongest branch always
goes to the ground-state of the daughter. Unfortunately, this is not so for other nuclides
and in many cases the energy level fed by the observed a-ray is not known. One then
has only a lower estimate of the decay energy (except of course when the observed
a-ray originates from an upper isomeric level).

In the region of deformation, where the Nilsson model holds, the “favored” and often
most intense a-decay of an odd mass nuclide feeds the level in the daughter with the
same Nilsson model quantum number assignment as in the parent. Mostly, this is not
the ground state. For the region above A =225, we noticed already for our 1993 mass
evaluation that the distances between Nilsson particle levels in known cases did not vary
greatly. We therefore made estimates, based on these systematics, of excitation energies
of final levels in cases where they were not observed. In this way, we derived what
we judged to be good estimates for the a-decay energies in such cases (see [10]).
The values computed with the help of such estimates (and, for the rest, with purely
experimental results) were indicated with a special symbol () different from that used
for systematics (#). This policy is generalized in this Ame’95 update.

Unfortunately, the systematics of Nilsson assignments to nuclides with odd numbers
both of protons and neutrons is more complicated. We did not try to make a similar
analysis for them. A first review of the deformed region A = 155-185 seems to indicate
that extrapolations of excitation energies of Nilsson levels are less dependable there.

6.5. The '°Li ground-state mass

The important question of which state is the ground-state often occurs in the mass
evaluation. An example is given by '°Li, which is unbound to particle emission and
whose states are observed as resonances. Masses have been measured in recent exper-
iments at MSU [94Yo01] and at HMI [95Bo.A]. The apparent discrepancies among
their results, and also with previous studies, are due to the different selectivities of the
reactions used. The mass measured by [95Bo.A] at 240(60) keV above the one neutron
threshold unambiguously corresponds to a 17 state with the configuration of a 1p'/2 neu-
tron resonance coupled to the 3/2core of °Li. The main peak seen at MSU [94Y001]
at 540(60) keV corresponds to a p-wave neutron resonance, and thus most probably to
the 2% state of the same configuration, while a much weaker ‘non-conclusive’ peak that
would correspond to an s-wave resonance might be observed at a lower mass, less than
100 keV above threshold.

Combined results of two other experiments, at MSU [11] and at GSI [95Zi.1], give
strong evidence for an s-wave strength rising towards the threshold that either could be
interpreted as a final state interaction without the character of a resonance, or as a true
resonance. In the latter case it would be most probably a 2~ state.
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We accept here, provisionally and until improved measurements are performed, the
proposal of P.G. Hansen [12] based on the GSI result of a true resonance with an
excitation energy below 50 keV, corroborating the weak peak of Young [94Yo01]
mentioned above. However, the user of our tables should keep in mind that the resulting
adopted value for the ground-state mass of !°Li is not final and that in the case where
the s-wave strength near the threshold should be later proved not to be a resonance, the
ground-state mass would be some 200 keV higher.

6.6. P°Rh isomers

A new publication [13] confirms an earlier one of [69PhO1], that the 4.7 h 9/2%
isomer in *Rh is 64.3(.4) keV above the 16.1 d 1/2~ one. We had first accepted
the [74An23] conclusion that the -decay energy of the 16.1 d isomer is larger than
that of the 4.7 h one; the data of [59To.A], given only in an abstract, we trusted less.
Unfortunately, the J7 systematics (see Section 8) of ground-states and excited isomers
for odd-Z, even-N nuclides in this region do not show a preference for either of the
two alternatives. In view of the new result, we restudied the [59To.A] work. Their
rather extensive y-f coincidence data in combination with the modern decay scheme
[14] lead to the conclusion that the decay energies calculated from the four [59To.A]
B-branches agreed excellently and that the lower branches found in the singles B-
spectrum by [74An23] must be considered mixtures and therefore should be given
little weight. A happy consequence of the resulting changes is that some earlier bad
agreements with other data almost disappear.

7. Estimated mass-values for nuclides far from stability

Quite often the users of our tables are interested in unknown nuclides that are within
reach of the present accelerators and isotope separators technologies. We therefore de-
cided to estimate values for all nuclides for which at least one piece of experimental
information is available (e.g. identification or half-life measurement or proof of unsta-
bility towards proton or neutron emission). In addition, we want to achieve continuity
of the set of nuclides for which we estimate mass values in N, in Z,in Aand in N— Z.
This set is therefore the same as the one defined for the NUBASE database [15]. As a
result, the total number of nuclear ground states for which masses are given is increased
from 2650 in Ame’93 to 2931. In estimating mass values for the new nuclides, some
of the methods and tools described in reference [4] have been used, together with
the predicted masses from the models of Groote-Hilf-Takahashi [16] and Dufio-Zuker
[17], where only the spherical parts have been considered, as illustrated in Fig. 1 for
the second model.
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8. Treatment of excitation energies of isomers

The excitation energy of an isomer is derived either from measurement of +y-transition
energies, or from a combination of reaction energies, particle decay energies and some-
times, as in the case of '?>Cs™, mass-spectrometric data. Whereas the nuclear structure
evaluators are the most qualified to give values for the excitation energies of the first
category, the AME can best give values for the second category. Up to now we were in-
terested only in those isomers which were essential in deriving the ground-state masses:
those cases where experimental data allowed determination of the masses of both states.
If the excitation energy of the upper level was known from y-ray measurements, its
combination with the mass of the upper level lead to a more accurate value of the mass
of the ground state. If not, the data mentioned presented the best available estimate of
the excitation energy of the upper isomer.

Our present policy, discussed with ENSDF evaluators, is to include in our evaluation
all isomers for which the excitation energy is not derived from fy-transition energy
measurements (y-rays and conversion electron transitions), and also those for which the
precision in y-transitions is not decidedly better than that of particle decay or reaction
energies leading to them.

Also, to be consistent, those very precise excitation energies derived from y-energy
measurements should be treated in the AME as any other level entering a reaction or
a decay relation, i.e. their value should be added to or subtracted from the measured
energy to yield a ground-state to ground-state energy. Our general policy in averaging
energy lines of different levels (in the same decay or reaction and in a given experiment)
is to assign to the average, the error of the most precise item, instead of the error on
the average, provided these errors are not dominated by statistics. This avoids giving an
over-optimistic result for that decay or reaction. The new treatment of the very precisely
known isomeric excitation energies permits us to apply the above policy to them also
and thus to repair a slight defect in the previous evaluations.

As a consequence, contrary to the Ame’93, the table of isomers (Table II) lists only
those isomers that are evaluated here.

In order to be consistent with the database NUBASE that is currently being set up
by a collaboration including the present authors [15], only upper states with half-lives
larger than 1 ms are strictly called isomers and labeled by appending an ‘m’ or an
‘n’ to the nuclidic name. States with shorter half-life which are essential for the mass
evaluation are labelled with ‘p’ or ‘q’, as for other levels of interest.

8.1. Uncertain assignments for isomers

In some cases the value determined by the AME for the isomeric excitation energy
allows no decision as to which of the two isomers is the ground-state. This is particularly
the case when the uncertainty on the excitation energy is large compared to that energy,
e.g.

E™(82As)= 140 + 200 keV; E™('3Sb)= 50 + 150 keV; E™('**Pm)= 50 + 130 keV.
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In the above examples all three nuclides are odd-odd ones for which in general the
trends in J7 systematics are of no help. Neither could any preference for ground-state
or excited state be derived from nuclear structure data. The assignment we adopted as a
general rule is such that the value for E™ is positive.

There are cases, though, where data exist on the order of the isomers, e.g. if one
of them is known to decay into the other one, or if the Gallagher-Moskowski rule
for relative positions of combinations points strongly to one of the two as being the
ground-state. There are also cases where a preferred ordering could be derived from the
trends of systematics in J7. We take these two types of constraints into consideration.
In the first case the distribution of probability is truncated and only its positive part is
accepted. In the second case, the ordering suggested by systematics is accepted even if
it may yield a (slightly) negative value for the excitation energy, e.g. —80+190 keV
for Y, —60+110 keV for '98Rh, —20+70 keV for '?*In or —20+60 keV for 'PAt.
Such systematics are still more useful for odd-A nuclides, for which isomeric excitation
energies of isotopes (if N is even) or, similarly, isotones follow usually a systematic
course. This allows to derive estimates both for the relative position and for the excitation
energies where they are not known.

8.2. Some particular isomers

Isomers in "’Pm: The possible existence of isomers may cause an uncertainty
in the mass assigned to the ground-state. An example might be found in '*’Pm, for
which Gromov et al. [95Gr.A] report a 8T -decay of its 2.4 m high-spin isomer. In the
isotopes of this nuclide, the 11/2~ levels are the upper isomers. Yet, extrapolation of
their level energies, and also consideration of their half-lives, suggest that it could also
be the ground-state in '*’Pm. Though no isomeric activity is known for this nuclide,
we nevertheless treat its data as a decay from an isomeric state located at an estimated
energy of 0+100 keV to take the above uncertainty into account.

Isomers in '*’Ir and in its a-daughters: Another case are the a-decay sequences
starting with the two isomers of '8’Ir [95Da.A]. Analysis of their proton decays indicates
that the earlier known '$7Ir is in reality an upper, 11/2~ isomer. Its known a-decay
chain involves other upper isomers, except that (as was known earlier) the last member,
'SITm 11/2 is a ground-state. Their new data on the a-decays of the involved ground-
states lead to a revision of their masses. This revision is not final; their data on the
isomeric excitation energy of 'S’Ir (as yet only known from a graph, and therefore not
added yet to Table III) can only be reconciled with the data on the isomers of '>'Tm
and their a-parents in '>>Ho if some of the a-transitions reported for the ground-states
feed low excited states in their daughters, as it is not at all unlikely.

Isomers in ?"Re: The isomeric excitation energy value derived from differences in
B~ -decay energy is 210+290 keV. However it is also known from nuclear structure data
[14] that the 6~ isomeric state should lie above the 3~ level at 119.12 keV, resulting
in a lower limit. Theoretical estimates reported in [ 14] give isomeric excitation energy
values of 173 and 220 keV. Thus, it seems rcasonable to assume an upper limit of
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300 keV. From a uniform distribution of probability in the so defined allowed range
119-300 keV, we derive an energy of 210+50 keV, in agreement with all of the above
information.

Isomers in 2*8Bk: In the Ame’93 we considered the 1~ isomer to be the ground-state
and derived an excitation energy of 20450 keV for the 6™ isomer, from a combination
of B~ and « energies. This result does not agree with the nuclear structure evaluation
[14] where the 67 state is considered as the ground-state: its long half-life (more than
9 years) places it below the 8~ state, which in turn should be below the 1~ state from
the Gallagher-Moskowski rules. The excitation energy mentioned was derived from the
assumption that the a-decay of 2>?Es (spin-parity probably 5~) feeds the high spin
isomer in 2*8Bk. It is not to be expected, though, that the ground-states in 2>2Es and
248Bk have the same Nilsson model configurations and the a-decay to the *Bk rather
probably will feed a 5~ level above the ground state. We therefore now assume that this
a-decay is followed by a transition, for which we give a reasonable energy.

9. Accidental deviations from systematic trends

It is well known that the mass-surface exhibits a very regular behavior with some
superimposed “irregularities”. Series of irregularities that could be observed for several
Z at the same N or for several N at the same Z are considered as “structures” (shell
or subshell-closures, shape transitions), whereas single irregularities could be called
“accidents”. Among the latter are cases where the result is derived from one, two or
(in one case) three measurements of the same physical quantity, all diverging from the
mentioned regularity and which were not confirmed by a different method. Only these
cases are concerned here. They can be considered as incentives to remeasure the masses
of the involved nuclei (and of their neighbors), preferably by a different method, in
order to remove any doubt and possibly point out true irregularities due to real physical
effects.

Following the new policy defined in the Ame’93 (ref. [I], Section 4), we continued
and extended our work in flagging clearly these “accidents”. In Ame’93, this action was
limited mainly to experimental data for such cases, published in regular refereed journals.
In the present Ame’95 update many data that appeared in other types of publication were
similarly included with the same special flag (data-flag ‘D’, see Table III). This flag
allowed to repeat an adjustment with them included, in order to derive Table IV-b and
the series of tables of “purely experimental data” (see Section 2) that are available
electronically.

In Table IV-a we give a list of updates for those deviating experimental data not
checked by another method. We recommend to replace them by the values given in
column 4, obtained from the regular trends of the atomic masses. Listed are not only
those items that were not given in Table B of [I] but also those which are withdrawn
from that table and those for which the recommended value and/or its uncertainty have
changed (even slightly). Probably the most striking feature in this table is that it is
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dominated by 8% data, which was already observable in Table B of [I]. In the second
part of Table IV, we give the list of the nuclides for which the mass value is changed
when the data above are included in the adjustment. Column 2 gives the modified mass
value, while column 3 repeats for comparison the recommended values derived from
systematic trends. We discuss below some of the items in this table.

In the *°Tc( B~ )-decay, combination of the work of Iafigliola et al. [741a01] with
later data suggested that the reported B-endpoint belongs to a mixture of transitions to
the ground-state (22%) and to the 948.1 keV excited level. This removed the earlier
accident.

For '%Mo, a re-measurement by the same method (3~ -decay) has been performed
by a group in Jyviaskyld and gave a result very similar to the previous one. It urged us
to re-examine the surface of masses in this region to try to accommodate this constraint
(see e.g. [III], figure 4). This we found not to be easy. Without making rather drastic
changes, the deviation could only be decreased from 500 keV in Ame’93 to 370 keV.
Now, on one hand one cannot exclude that the neighborhood of the possibly semi-magic
number N = 64 plays a role. In fact, the experimental Q~ for the isotone '®Tc (that
we also label ‘D’) may point in the same direction. On the other hand, it sometimes
happens that repeated measurements with the same method may encounter the same
systematic bias. For the time being, we decided to not yet accept these two data. The
situation appeals for experiments on these nuclides and on neighboring ones, more
specially '9'1%Mo and '°’Nb, by a non-8~-decay method.

The new measurement of the mass of '“°Sm with the Penning trap spectrometer at
Isolde, in perfect agreement with our estimate, removed this case from Table IV (see
Section 5.2).

Due to the work of groups at GSI and Dubna, mentioned in Section 6, the
156Tm(B*)'*°Er decay energy is now known and determines the mass of '°Er to
be -64260(70) keV, a much closer value to our estimated —64100#(250) keV for this
nuclide in Ame’93, thus removing this case from the list.

Two out of the three data given in Ame’93 for the B-decay of '*%Er have been re-
assigned to its daughter '*Ho. The third one is in contradiction with the upper limit
given by [75Bu.A] and is therefore labeled ‘F’.

The new result of [94P026] for the decay of 'SLu, although not in disagreement
with the older data, brings the average to a higher value that is not unacceptable when
compared to systematics. They are thus accepted.

In the case of '"Tm the data from [67Gull] were re-analyzed leading to a decrease
of the decay energy and at the same time the systematics have been revised yielding
a value at only 120 keV from the re-analyzed experimental one. This item is therefore
withdrawn from Table [V.

In one case, the mass-spectrometric triplet involving 2°“Fr, we decided to replace
the experimental value by a systematic one, not as a result of a strong deviation from
systematic trends but because of the unpleasant consequences on the errors of its descen-
dants, more particularly its grand-daughter '92T1 for which we can give a quite accurate
estimate of the mass derived from its double-8 decay energy (compare (1], p. 56 and
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the present value in Table I).

Finally, consideration of the reports on the B~ -decay of **Au showed that the ac-
cepted decay energy belonged to a 4 s activity whereas later only a ten times longer
half-life was found connected with this nuclide. This data is now flagged ‘F’ and replaced
by a systematic estimate.

10. General information

The table of masses (Table I) and the table of nuclear reaction and separation
energies (Ref. [I1]) are available electronically [1] at the “Atomic Mass Data Center”
(AMDC) and at the usual nuclear data centers. A total of six files can be obtained.
The first file with name mass_rmd.mas95 contains the table of masses, as printed
here plus the binding energies, the B-decay energies and the atomic masses. The next
two files correspond to the table of reaction and separation energies (cf. [II]) in two
parts of 6 entries each: rctl_rmd.mas95 for S;,, 525, Qo Q28, Qep and Qg,, and
rct2_rmd.mas95 for S,, S,, Qap, Qu.a, @p.o and O, . The three last files with names
mass_exp.mas95, rctl_exp.mas95 and rct2_exp.mas95 are identical to the first three
ones except for the values resulting from the use of the few deviating experimental data,
listed in Table B of [I] and updated in Table IV here. Most readers can best use the set
of recommended tables (labelled with ‘rmd’) whereas the more specialized user could
with benefit analyze the second set with label ‘exp’.
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Table I. Atomic mass table

EXPLANATION OF TABLE

A Mass number A = N+ Z.
Elt. Element symbol (for Z > 103 see Section 2).
Orig. Origin of values for secondary nuclides.
zpnn : mass of 4Z derived from mass of 4****(Z 4 7).

Special notations:
ITwhen z =0,n=0;
+when z =+1,n=—1;
—whenz=—1,n=+1;
++when z =4+2,n=-2;
epwhen z = -2, n=+1;
+awhen z =4+2,n=42;
x for distant connection.

S Flag (#) for nuclei for which masses estimated from system-
atical trends are thought better than the experimental masses.
Mass excess Mass excess [ M(in u)—A], in keV, and its one standard devi-

ation error. In cases where the furthest-left significant digit in

the error was larger than 3, values and errors were 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 error derived not
from purely experimental data, but at least partly from
systematic trends.

* in place of decimal point: value and error, for nuclei be-
yond A = 225 derived from purely experimental data but
including estimates of excitation energies from applica-
tion of the Nilsson model (see Section 6.4).
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A El. Orig. S Mass excess AEl Org. $ Mass cxcess A Elt.  Orig. Mass excess
(keV) (keV) (keV)
In 8071.323 0002 | 14 Be X 30880 1o 23N x 704 TI08
H 7288.969 0.001 B + 23664 21 0 x 14620 100
c 3019.892  0.004 F  p—mn 3330 80
2 H 13135.720 0.001 N W63.417  0.001 Ne  -n —5153.64 0.5
0 8006.46 007 Na —9529.49 0.1
3 H 14949.794 0.001 F X 336104 4004 M 54727 13
He 14931.204 001 | oy 3 2967 ” AL pin 6767 25
Si x BTI0E 2008
4H —n 25930 1o S -n %(73“% g.x
He 2424.911 0.001 ° 2:45’;‘:‘ ()'(SX)' U N x 470404 S00#
L —p 25320 210 . pin 16780 130 0 x 18970 310
F x 7540 70
5H -m 36830 950 16 B x 37080 &0 Ne —m — 5948 10
He —n 11390 50 C —nn 13694 4 Na —n —8417.60 0.22
L -p 11680 50 N —n 5683.4 26 Mg —1393338  0.19
Be x 380004 4000# o —4T36.998 0,001 Al - —55 4
F - 10680 8 [ J— 10755 19
6H -3 41860 260 Ne —— 23992 20 P N 320008 S00#
He 17594.1 10
Li 14086.3 0.5 178 x 43720 140 250 x Mok 30K
Be - 18374 5 N 21037 7 F x 11270 80
N +p %71 15
o 809,00 0.21 Ne 2p—n — 2060 40
7 He + 26110 30 v ST o Na —9357.5 12
Li 14907.7 0.5 Ne 4 o0, e Me —13192.73 019
Be 15769.5 05 : Al —p —8915.7 07
B +3n 27870 0 18 B x 53204 Ro# IE 3825 10
c ++ 24920 30 P X I8RI04 2004
8 He 31598 7 N + 13117 20
Li 20046.2 05 o —m2.1 0.8 2% 0 x 351608 430
Be 494166 0.04 F 873.4 0.6 F x 18290 120
8 22021.0 11 Ne  —pp 5306.8 1.5 Ne  ++ 430 50
c an 35094 23 Na x 253204 4004 Na — 6002 14
M 1621448 0.19
9He  ++ 40820 6 198 X S9360# 0ok Alg —1221034 020
Li 24953.9 1.9 g o 2: ?;228 ! ‘12 Si +4m 7145 3
Be 113476 0.4 ° - ey ; P x 109704 2008
B - 12415.7 L0 : ; s x 256704 3008
C —pp 28913.7 22 F —1447.40 0.07
Ne - 17511 0.6 7F x 25050 420
10 He  ++ 48810 70 Na  pin 12929 12 Ne x 7000 €N
Li  —n 33050 15 20C x 37560 200 Na —5580 "
Be 12606.6 0.4 N x 21770 50 Mg  —n —14586.50 020
B 12050.8 04 o  -m 37969 1.2 Al —1719%.83  0.13
c - 15698.6 0.4 F —1740 008 si - —12384.43 0.6
N - 39700% 4004 Ne —041.930  0.002 P pdn —750 4
Na - 6845 7 s - 175108 200#
TR 4079 7 Mg an 17571 27
Be  —n 20174 6 B x 32304 SI0#
B 86680 0.4 e x 43960% - so# Ne x 11280 10
c 10650.5 10 N x 2230 ol Na ~1030 8
N 4 24960 180 o —an K062 12 Mg+ 150188 20
F o —m —46 1.8
Al —n —~16850.55  0.14
12 Li x 501004 1000# Ne -7 004 i 21492793 0.0
Be —m 25076 15 Na  —p —2134.3 07 p - ~7161 4
B +pn 13368.9 1.4 Mg +3n 1912 16 s —- 4070 160
c 0.0 0.0 Al * 201204 3004 cl x 265608 SO0K
N 17338.1 10 nc x 525804 900k
o —pp 32048 18 N x 32080 200 29 F X 403004 S80#
0 —an 92R0 & Ne x 18020 300
13 Be IT 33660 500 F + 2794 12 Na 2620 90
B —m 16562.2 11 Ne —R02434 022 Mg —3n — 10661 29
c 3125.011 0.001 Na —512.1 0.5 Al —m 18215 5 12
N 5345.46 0.27 Mg +on —396.8 1.4 Si —n —21895.025  0.028
[e] +3n 23111 10 Al £ IRIRO# 9O P —p —16951.9 0.7
Si x 20608 2008 S 4 3160 50
cl x 131408 2008
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AEM Org S Mass excess A Elt.  Orig. Mass excess A Elu Orig. Mass excess
(keV) {keV) (keV)

30 Ne X 22240 820 36 Mg X 209104 900# 42 Si X 15000# TOO#
Na 8590 90 Al X 5920 270 P X 80# 5004
Mg —8880 70 Si X —12400 100 S X — 17240 330
Al + — 15872 14 P + —20251 13 Cl x —24950 110
Si —n —24432 88 0.04 N +p —30663.96 0.23 Ar —nn —34420 40
P —p —20200.6 0.4 Cl —29521.89 0.08 K —n —35021.3 0.3
S +nn —14063 3 Ar —30230.44 0.25 Ca —38546.8 0.4
Ci X 44404 2004 K — —17425 8 Sc¢ —32120.9 0.4
Ar X 20080# 300# Ca 4n —6440 40 Ti —pp —25121 5

Sc¢ x 13900# SO0# v X —81704 200#

31 Ne X 308404 900# Cr X 5990#% 3004

Na X 12660 160 37 Mg X 291004 900#
Mg X —3220 80 Al X 9600 540 43P X 3080# 5004
Al p—2n —14954 20 Si X —6520 130 N X —12480 840
Si —n —22948 .96 0.07 P p—2n — 18990 40 Cl X —24030 160
P —24440.99 0.18 M —n —26896.22 0.25 Ar 2p3n —31980 70
S +n —19044 .9 1.5 Cl -31761.52 0.05 K + —36593 9
Cl pdn —7060 50 Ar —30948.0 0.3 Ca —38408 .4 0.5
Ar - 113004 210# K —-p —~24799.24 0.27 Sc¢ —-p —36187.6 1.9
Ca +3n —13161 22 Ti ~n2p —29320 7

32 Ne X 37180# 8804 Sc¢ X 2840# 300# v X — 180204 230#
Na X 18300 480 Cr X —2140# O#
Mg X —800 100 38 Al 3 157404 560#%

Al X —11060 90 Si X —3740 270 44 P X 9004 T004
Si —nn —24080.9 22 P X —14470 140 S X — 108804 5004
P —n —24305.32 0.19 N + —26861 7 Cl X -~ 19990 220
S —26015.98 0.11 Ci -n —29797.9% 0.11 Ar +a —32262 20
Cl - —13331 7 Ar —34714.8 0.5 K + —35810 40
Ar - —2180 50 K —28801.7 0.7 Ca —41469.1 0.9
K X 204204 5004 Ca +nn -22059 5 S¢ -—p —37815.8 1.8
Sc X — 49404 300# Ti —a —37548.3 0.8

33 Na X 25510 1490 Ti X 91004 2504 v I3 —23850# 80#
Mg x 5200 150 Cr X —13540%# 130#
Al X —8500 70 39 Al X 204004 600# Mn X 6400# S00#
Si +n2p —20492 16 Si X 2140# 400#

P + —26337.7 1.1 P X — 12650 150 45 P X 14100# 800#
S —26586.24 0.11 S 2p—n -23160 50 S X —4830# 600#
Cl -—p —21003.5 0.5 Cl -29800.7 1.7 Cl X — 18910 650
Ar +3n —9380 30 Ar + —33242 5 Ar +n2p —29720 60
K X 6760# 2004 K —33806.84 0.28 K +p - 36608 10
Ca - —27276.3 1.8 Ca —40812.5 0.9

34 Na X 325104 1050# S¢ 2n—p —14168 24 Sc —41069.3 1.1
Mg X 8450 260 Ti - 1230# 100# Ti - —39006.9 1.2
Al X —2860 90 v pén —31874 17
Si +pp — 19957 14 40 Si X 54004 5004 Cr X —19410# 100#
P +pn —24558 5 P X —8340 200 Mn X —~5110# 300#
S —29931 .85 0.10 S X —22850 230 Fe x 13560# 400#
Cl -p —24440.57 0.12 Ci + —27560 30
Ar +nn — 18378 3 Ar —35039.89%0 0.004 46 P X 222004 00#
K X —1480# 300# K —33535.02 0.27 S X —400# T00#
Ca x 131504 300# Ca —34846 .11 0.29 o} X —14790# S00#

Sc - — 20526 4 Ar +pp —29720 40

35 Na X 411504 1550# Ti —— —RBR50 160 K +pn —35419 16
Mg x ¢ 16290# 4404 v x 103304 5004 Ca —431349 24
Al X —60 140 Sc —n —41758.6 (]
Si  2p—n —14360 40 41 Si X 11R30# 600# Ti —44125.3 1.1
P +p —24857.6 1.9 P X —4840 470 v — —37073.9 1.5
S —28846.37 0.09 S X — 18600 210 Cr — —29471 20
Cl —29013.51 0.04 Cl X —27340 60 Mn X —12370# 1o#
Ar - —23048.2 0.8 Ar —33067.3 0.7 Fe X T60# 3504
K pén — 11167 20 K —35558.87 0.26
Ca X 44404 04 Ca —35137.5 0.4

Sc¢ —28642.2 0.3
Ti x —15710#% 404
v X — 2404 2504
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A Elt. Orig. Mass cxcess AElt.  Orig. S Mass cxcess AEl  Orig. S Mass cxcess

(keV) (keV) (keV)

478 X T100# ROO# 52 Ar X —I17104# X0# 57Ca X —7120# 1000#
Cl X —~ 112304 600# K X - 16200# 7004 Sc X —21390# 700#
Ar 2p—n —25910 100 Ca X —32510 470 Ti X * — 345604 9304
K +p —35697 8 Sc X —403R0 230 \4 X —44380 250
Ca —42339.7 2.3 Ti -nn —49464 7 Cr + —52390 90
Sc —44331 .6 2.1 v —n —51437.4 1.3 Mn —nn — 57485 3
Ti —44931.7 1.0 Cr —55412.8 1.4 Fe —60175.7 1.4
v —p —42003.9 1.1 Mn +pn —50701.1 2.4 Co —59339.7 1.4
Cr +3n —34552 14 Fe - — 48329 10 Ni +n —56075.5 2.9
Mn X — 222608 1604 Co X —33920# 704 Cu  2n—p —47305 16
Fe X —6620# 2604 Ni X —22650# 80# Zn X —326904# 140#

Cu X —26304 260# Ga X — 159004 2600#
48 S x 12100# 900#
Cl X —4800# 7004 53 Ar X 58004 1000# 58 Sc¢ X — 157704 8004
Ar X —~23220% 300# K X -~ 12000#% T004# Ti b3 — 315704 7004
K + —32124 24 Ca X —27900# S00# v X —40380 260
Ca —44215 4 Sc X ¢ —379704 300# Cr X --51930 240
Sc —44493 5 Ti + —46820 100 Mn + — 55900 30
Ti —48487.0 1.0 v +p —51845 3 Fe —62148.8 1.4
v - —44474.7 2.6 Cr ~55280.6 1.4 Co — 59841 .4 1.7
Cr —42815 7 Mn —54683.6 1.4 Ni —60223.0 1.4
Mn X —29000# 04 Fe +n —50941.3 2.1 Cu — —51660.0 2.5
Fe X — 181104 100# Co p4n —~42639 18 Zn - —42290 50
Co X 1640# 400# Ni X —29380# 160# Ga X —23990# 2104
Cu X ~ 134604 2604 Ge X —8370# 3204
49 S X 20500# 1000#
Cl X ~ 1004 8004# 54K X —5600# S00# 59 S¢ X — 111404 900#
Ar I3 —16600# 5004 Ca I3 —23590# TO0# Tt X —261204 TOO#
K + —30320 70 S¢ X —34470 470 v X —37910 330
Ca —n —41290 4 Ti X —~45760) 230 Cr X —47850 250
Sc — 46552 4 v + —49887 15 Mn + —55473 29
Ti ~48558.0 1.0 Cr —56928.3 1.4 Fe —n —60658.4 1.4
v - —47956.2 13 Mn —-p —55551.3 1.7 Co —62223.6 1.4
Cr +n —45325.4 2.6 Fe —56248.4 1.3 Ni —61151.1 1.4
Mn pdn 37611 24 Co —48005.3 1.3 Cu -p —56351.5 1.7
Fe X — 245804 160# Ni 4n —39210 50 Zn - — 47260 40
Co X —95804 260# Cu X —21650# 2104 Ga x —34120# 1704
Zn X ~-65704# 4004 Ge X — 170004 2804
50C1 X 72004 0#
Ar X —13100# T00# 55K X —5704 10004 60 Ti X —22690# 800#
K + —25350 280 Ca X —~ 181204 TOO# v X —33070 560
Ca —nn —39571 9 Sc X ¢ —303404 1030# Cr I3 —46830 260
Se —pn —44538 16 Ti X —41810 240 Mn IT —52910 270
Ti —51425.8 1.0 v + —49150 100 Fe —nn — 61407 4
v +n —49217.5 1.3 Cr -n —55103.3 1.4 Co —~61644.2 1.4
Cr —50254.5 1.3 Mn —57706.4 13 Ni —64468.1 1.4
Mn —42621.5 1.4 Fe —57475.0 1.3 Cu - —58341.2 2.5
Fe an —34470 60 Co —54023.7 1.4 Zn —pp —54183 11
Co X — 172004 1704 Ni +3n —45330 11 Ga X —40000# 1104
Ni X —3790# 2604 Cu X —31620# 300# Ge X =277704# 230#
Zn X — 14920# 2504 As X —64004# 600#
51Ct X 126004 H00#
Ar X —6300# 7004 56 Ca X — 13240% 900# 61 Ti X — 167504 00#
K X —22000# 5004 Sc¢ X — 254704 T004# v X —30360# TOOH#
Ca —35890 0 Ti X 39130 280 Cr X —42760 280
Sc —pZn —43219 20 v X —46240 240 Mn X —51740 260
Ti —n —49726.9 1.3 Cr —nn —55289 10 Fe +n2p —58917 20
v —52197.5 13 Mn —n —56905.6 1.4 Co p2n —62895.0 1.6
Cr —51444.8 13 Fe —60601.0 1.4 Ni —64216.8 1.4
Mn —48237.0 1.3 Co - —56035.0 2.4 Cu p2n —61979.6 1.8
Fe +3n —40217 15 Ni —pp — 53900 H Zn +3n —56342 16
Co X —272704# 1504 Cu X — 38600 140# Ga X —47350# 2004
Ni X — 114408 2004 Zn X —~ 257304 2604 Ge X —33730# 300#
Ga X — 47404 2004 As X — 180504 G00#
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A Eh. Orig. S Mass excess A Elt Orig. S Mass excess A Elt.  Orig. S Mass excess
(keV) (keV) (keV)

62V x ~250208 7004 | 68 Fe x —442408  T00# | T4 Ni x —48520¢ 7008
Cr x —anwn 30 Co X —51830 330 Cu —S5700#  400#
Mn X —48470 260 Ni —63486 17 Zn +pp —65710 50
Fe +pp — 58898 15 Cu + —65540 50 Ga + — 68050 70
Co + —61428 20 Zn —700040 16 Ge —73422.0 15
Ni —66742.7 14 Ga - —~67082.9 2.0 As —T0859.6 22
Cu - — 62795 4 Ge —66977 6 Se —122126 15
Zn +nn —61167 10 As - —SRRRO 100 Br - —65306 i5
Ga - —5199 28 Se X 541504 300# Kr 4 —62170 &
Ge x —422404 1404 Br -p 388004 5408 Rb —51730 720
As X —249604 3004 | oo . 30408 #8008 Sr X —407004 SO0

63V x —216604 9004 Co x —510506 370 )
cr x —355304 7008 Ni  2p-n —som0 a0 | PN X —43810# K004
Mn x 4670 280 Cu +p —65740 8 Cu x 543108 S00%
Fe x —55T80 190 Zn 684149 17 Zn + —62470 7
Co +p —61837 20 Ga —69321 3 Ga  4p —68454 7
Ni 655002 1.4 Ge —67094 3 Ge  —n —71855.9 1.5
Cu —65576.2 1.4 As 63080 30 As —73032.5 1.6
Zn —62093 2.1 Se 56300 30 Se —72168.8 15
Ga - 56690 100 Br —p —_464108 3108 Br - —69139 14
Ge x _460104  200# Kr x 323004 500# EL +3n _2‘7‘;‘; ':
As X —334 - S00F 6o x _467508 004 St x 466508 300#

64 Cr X 333504 7004 Ni x —59490 330
Mn X —43100 330 Cu + —62960 15 76 Ni x —41610# Q0#
Fe X —55080 280 Zn —69559 3 Cu X —~50310# 600#
Co + —59789 20 Ga —68905 3 Zn + — 62040 120
Ni —67095.9 1.4 Ge —70560.3 17 Ga + — 66200 90
Cu ~65420 .8 1.4 As - —64340 50 Ge —73212.9 1.5
Zn —65999.5 1.7 Se — —619404 2104 As —72289.6 1.6
Ga — 58835 4 Br - ¢ —51590# 360# Se —75251.6 1.5
Ge - —54420 250 Kr X —40980# 400# Br — —70289 9
As -p —395204  360# 71 Co X 449608  ROOH Kr +nn — 68979 1

65 Cr X —27600# G004 Ni X —55800 370 Rb —60481 8
Mn x —40890 560 Cu  p-nn —62760 20 Sr x —543%0% 3004
Fe X —51200 280 Zn ~n —~67322 1
Co  3p2n —59164 13 Ga —70136.8 18 | 77N x —36490#  1000#
Ni -n —65122.6 15 Ge —69904.9 1.7 Cu X —48480% 008
Cu —67259.7 17 As 67892 4 Zn + — 58600 130
Zn —65%07 .8 17 Se — & —6300# 2004 Ga + —65870 60
Ga —p ~62652.9 18 Br - —56500# 3004 Ge —n —71214.1 1.8
Ge p —56410 100 Kr X —46100% 3004 As 79162 22
As —p —47060# 3904 Rb X —32300# 5004 f; —;;‘;zj"’ 1'5
Se * —3908 8008 95 o x —40600#  800# bl —201m 9

66 Mn x —365004  T00# Ni x —54680 470 Rb 64526 8
Fe X —50320 330 Cu X —60060# 200# Sr €p —57970 150
Co x —S6050 270 Zn + —68128 6 Y < 469308 300%
Ni 66029 16 Ga —n —68586.5 2.0
Cu —66254.3 17 Ge —72585.6 15 | 7w Ni < _3708 11004
Zn —68806.3 15 As - — 68229 4 Cu . _439604 OO
Ga — —63721 3 Sc +nn —67894 12 Zn + 57220 160
Ge - —61620 30 Br +n 59150 260 Ga N — 63660 80
As — & —SI820% 2008 Kr - —sa110 270 Ge  —mn 71862 4
Se x —417204 3004 Rb X 381204 S00# As 4o 72816 W0

67 Mn X —337004  ROO# 73 Ni X —50230#  600# Se —77025.7 L5
Fe X —46570 470 Cu X —591604  300# Br —73452 4
Co X —55320 280 Zn +n2p — 65410 40 Kr = 74160 7
Ni  +4n2p —63742 9 Ga +p — 69704 6 Rb —66936 8
Cu + —67300 R Ge —71297.1 1.5 Sr X —63175 8
Zn —67877.2 1.6 As —~ 70956 4 Y x —52630#  400#
Ga —66876.7 1.8 Sc - —6K216 11
Ge —nlp —62654 5 Br — —63530 130
As - —S6640 100 Kr ep —SGR0 140
Se X —464908 2004 Rb —p 462308 4RO#
Br X —32%004  SO0# Sr X —3700# 600#
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AElt.  Orig. S Mass excess AEWL  Orig. S Mass cxcess AEl.  Orig. Mass cxcess
(keV) (keV) (keV)

79 Cu x —416604 9004 | R4 Ga x —444008 600K | 89 As x —4n29%0# 600K
Zn + @ 5300 2704 Ge X —SRA00K  400# Sc X —506004 3004
Ga + — 62400 120 As X —66080# 300K Br + —68570 60
Ge + — 69490 €0 Se —75950 15 Kr + —~76720 50
As +p —73636 6 Br —77776 25 Rb —81711 6
Se —n ~75916.9 15 Kr — 82431 3 Sr —86207.0 22
Br — 76068 .0 1.9 Rb 79750 3 Y —87702.1 23
Kr - —74442 4 Sr — 80644 3 Zr —R4869 3
Rb —70797 7 Y - — 74160 0 Nb p2n —~ 80580 40
Sr x —65477 9 Zr X —714904 2008 Mo  +3n ~75003 15
' - — 58360 450 Nb X —GIRSO# 3004 Te - — 67490 210
Zr X —AT360#  A00# Mo X —558104  400# Ru X —595108  SO0#

Rh x —47150%  s004
80 Cu X —355008 904 | 85 Ge X —533804  S00#
Zn n 51780 170 As x _exso8 300k | f;r : :‘x‘:g# 4(;))#
Ga + — 50070 120 Sc + —72429 30 Kr : o '
Ge —69448 23 Br + ~ 78611 19 Rb 20355 ¢
As —72118 21 Kr —81480.6 3.0 s T ason 9 3
Sc —77759.4 1.9 Rb —82167.7 23 : :
Y —86487 .9 2.3
Br — 75888 8 1.9 Sr —81103 3 7 w670 22
Kr — 77893 4 % - — 77848 25 b _ e 5
Rb —72173 7 Zr - —73150 100 Mo - eoleR .
Sr X —70305 % Nb - —67150 220 e B im0 a0
Y — & —6lIT0#  400# Mo X —500708  400# Ru . esa108 00t
Zr x —S53%04 3004 Te X —475606 5004 Rh . 08 sook

81 Zn % —461304 4004 | 86Ge x —50050# 6004 | 91 Sc X —508004  SOOH
Ga + — 57980 190 As x —59400# 4004 Br + —61510 70
Ge + — 66300 120 Sc + —70541 16 Kr + ~71310 60
As +p —72533 6 Br + — 75640 1 Rb —77748 8
Se —n —76389.1 2.0 Kr —83265.9 1 Sr — 83639 6
Br —77974 4 28 Rb —82747.3 23 Y —86346.3 28
Kr —77693.6 2.9 Sr —R4521.6 22 Zr —R7891 .1 2.2
RD 75456 6 Y - —79282 14 Nb - — 86638 3
Sr x ~71527 8 Zr 4n —77810 30 Mo +n —82204 1
% - — 66020 60 Nb - —69830 90 Te - — 75980 200
Zr - — 58860 300 Mo - — 64560 440 Ru ep — 68580 500
Nb x — 474608 400# Te X —532104 3004 Rh x —501004 4004

Pd x —470608 6004
%2 Zn x — 420708 400K | 87 As x —56280#  500#
Ga x 529508 3004 Se + ~ 66580 e 2 f;r +" ::g%# 6‘:(’)#
Ge + —65620 240 Br + —~ 73857 18 K N o e
As + —70320 200 Kr —R0710.0 13 26 s 2
Se —77593.4 2.1 Rb —84595.0 25 S sowrs ;
Br —77495.9 28 Sr —B4878.4 2.2 v ksl o
Kr —R0O58R.6 26 Y - —83016.% 26 7 wasa s .
Rb —76189 7 Zr +3n —79348 3 v 9.0 55
Sr — 76009 6 Nb - —74180 60 io sesos ¥
Y - —68190 100 Mo - — 67690 220 e B ok03s 2%
Zr — — 64190 510 Te X —591208 3004 Ru . 1 44"6 M 3004
Nb X —529704 3004 Ru x —473408 600K Rh . Temeon  aoon

83 Ga X —49490%  SO0H | KR As X —51640#  600# b * — 335008 S04
Ge X —GIO00F 3004 Sc + — 63880 50 93 Br x —53000# 3004
As + — 69880 220 Br + —70730 40 Kr + —64030 100
Sc —n —75340 4 Kr —79692 13 Rb —72626 8
Br —79009 4 Rb — 82606 4 Sr — BOORK %
Kr — 79982 3 Sr —§7919.7 22 Y 84224 1
Rb —79073 6 Y ~ — 84297 1 27 Zr —R7117.4 2.1
Sr —76797 9 Zr +nn — 83624 10 Nb —RT208.7 2.2
Y - —72330 40 Nb — & —Tea20#  200# Mo — 86804 4
Zr - — 66460 100 Mo 4n —72701 20 Te —p —R3603 4
Nb - — 58960 310 Te X —625708  300# Ru - —77270 €0
Mo x —477508 500K Ru X —555008  500# Rh X —69170# 4004

Pd X —59700# 4004
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AElt.  Orig. S Mass excess A El.  Orig. Mass cxcess A Elt.  Orig. Mass excess
(keV) (keV) (keV)

94 Br x —4TR00# 400K % Rb —50840 150 103 Sr x —47550%  S00#
Kr + —611404 3004 Sr —62120 140 Y x —SRT40# 3008
Rb — 68551 9 Y —70202 2 u + —~68370 110
Sr —78842 7 Zr —77769 2 Nb + —~175320 0
Y 82350 8 Nb —82327 13 Mo + — 80850 60
Zr —87266.3 23 Mo —85966.1 18 Te +p 84599 10
Nb —86364.9 22 Te —R73233 1.9 Ru 872589 2.0
Mo —88410.3 18 Ru —87617.0 2.0 Rh —88022.3 28
Te - — 84155 4 Rh —85574 7 Pd 874792 29
Ru  +mn —R2568 13 Pd — 82188 15 Ag —~ 84792 17
Rh I —729408  450% Ag - —76760 150 cd ~80650 15
Pd X —663504 4008 cd x —69850#  210# In - 74600 25
Ag x —53300#  SO0# n x —609108  SO0# Sn X —669508 3004

Sb x ~SST80#  S00#
9 ;’) X :2‘;’3;2” 4‘:2“ 100 Rb x —467004  300#
s st ‘ Sr + —60220 130 104 Sr x ~ 444008 TOK
v 1200 2 Y + —67290 %0 Y X 545408 400
7 sss76 23 Zr + —76600 © Zr x —663408 4008
b eemsas o Nb + —79939 2% Nb + —72230 110
Mo —86184 6 Mo + —80330 60
Mo —87708.1 1.8
T ool s Te —n 860164 22 Te + 82490 50
o kaaso 0 Ru —802188 20 Ru — 88091 4
Rh - —BS589 2 Rh  —n ~86950.0 2.8
Rh - ~78340 150
Pd —85227 1 Pd ~89391 5
Pd x —701504 4004
Ag . ot oo Ag —78180 80 Ag - 85112 6
cd —74310 100 Cd  +m — 83976 10

96 Kr x —53030#  S00# In —64130 380 In - —76070 140
Rb —61214 2% Sn - —-S6R60#  430# Sn - ~71550 150
Sr —72954 25 Sb +a ~59350#  360#
Y — 78341 b2} 101 Rb + —43600 170
Zr —8544] 3 Sr + —55410 120 105 Y x —S1150# 5004
Nb + — 85604 4 Y + —64910 100 Zr x —62360#  400%
Mo —~88791.0 18 Zr + —73460 30 Nb + —70850 100
Te - — 85818 5 Nb + —78943 19 Mo + —71340 0
Ru — 86072 8 Mo —83512 6 Tc + —82290 60
Rh - —79626 13 Te —86336 24 Ru —85930 4
Pd - ~76180 150 Ru —87949.6 20 Rh —87847 5
Ag X —64570# 4004 Rh  +m — 87408 17 Pd —88414 5
cd X —56100#  SO00# Pd - — 85428 18 Ag — 7068 1

Ag - —R1220 100 cd —84330 "

7 :; * :‘;;222” 5%” cd - —75750 150 In - —79481 17

e Y n x —68410¢  300# Sn o ta —73220 %0
z’ a0 0 Sn x —59560%  SOO# Sb —p —63780 150
i’b ::ng): 0 ; 6 | 102R0 x —380004  SO0K | 106 Y x —46370# 700
o s g T Sr + —53080 110 Zr X —59700#  S00#
Te e s Y + —61890 % Nb x —66800# 3004
R . e 2 Zr + —~71740 50 Mo + —76257 2
Nb + —76350 2 Te + —79717 14
Rh - — 82550 40
Mo  —m —83558 2 Ru + ~86324 8
Pd - —77800 300
Ag § Tooio08 00t Te — 84568 9 Rh + —R6364 8
o iy oo s Ru ~B90979 20 Pd — 89905 5
Rh —R6775 5 Ag — 86940 5

9 Rb —54300 30 Pd —87926 3 cd —87134 6
Sr —66629 26 Ag - —81970 0 In —80610 14
Y 72452 24 cd - —79380 7 sn —77430 50
zr ~81276 2 In - —70130 3% Sb ta —66360#  310#
Nb —pn 83526 6 Sn x —64T508 4004 L 580308 400#
Mo —88112.0 18
Te — 86428 4
Ru ~ 88224 6
Rh - —R3167 12
P —pp —81300 21
Ag - —728%0 150
cd - —67460%  210#

In x —53%00#  S00#
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A Elt. Orig. S Mass excess A Elt.  Orig. S Mass excess AEl  Orig. S Mass cxcess
(keV) (keV) {keV)

107 Zr X — 550004 600# 111 Mo X —61000# 5004 115 Te X —57490# TO0H#
Nb x —64920#  400# Te X —698204  400# Ru X — 667804 600#
Mo + —72940 160 Ru x —76790# 3004 Rh + 74400 500
Te + —79100 150 Rh X —82290# 2104 Pd + — 80400 60
Ru + —83920 120 Pd + — 86030 40 Ag + —84990 30
Rh —B6861 12 Ag + —88217 3 Cd —RR090.9 2.8
Pd — 88372 6 Cd —~89254.2 3.0 In — 89537 4
Ag —BB40S 6 In — 88389 5 Sn —~9032.6 3.0
Cd —BGIRR 7 Sn +n —85944 7 Sb - —R7003 20
In - —83562 13 Sb - ¢ —BOB40# 2004 Te IT —82360 110
Sn — 78560 90 Te €p —73480 70 I 2p~-n [ —T6460# 4704
Sb x —706504  300# I —a —64950# 3004 Xe ep & —68430# 2404
Te —a —60510# 300# Xe —o —54370# 3004 Cs —a —59670# 4304

Ba X —4R7104 600#

108 Zr X —519004 7004 112 Mo x —~58830# 6004
Nb X ~605408#  500# Te X —659104 5004 116 Ru X —65060# FOO#
Mo + ¢ ~T1904  200# Ru + ¢ —T75870# 5404 Rh + &  —TI060# 500#
Te + —175940 130 Rh + * —79540#  S00# Pd + — 79960 60
Ru + — 83660 120 Pd —86337 18 Ag + —82570 50
Rh + — 85020 110 Ag — 86625 17 Cd —88720 3
Pd —%9522 4 Cd —90581.0 28 In —n —8R250 4
Ap —n —87604 6 In —87995 5 Sn —91524.7 3.0
Cd —89253 6 Sn —RR659 4 Sb —R6818 6
In — 84100 40 Sb - —R1604 23 Te —8&5310 €N
Sn — 82000 40 Te —77260 170 ! - —~ 77560 140
Sb X —72510# 2104 1 —a —67100# 2104 Xe - * —T72900# 2504
Te —a — 65680 150 Xe —a --59930 150 Cs —62490 350
I —p —52820%4 3604 Cs -p —46270%  300# Ba X —54330# S00#

109 Nb X — 581004 500# 113 Mo X — 54000# 6004 117 Ru X —607404# ROO#
Mo x —672508 3004 Te X —63970#  6X0# Rh X —69540# 04
Te + * — 748704 2104 Ru X — 721504 5004 Pd x —76530# 300#
Ru + —8OR50 70 Rh X —TRT90# 400# Ag + ~82270 50
Rh +p —85012 12 Pd + —83690 40 Cd ~n - 86426 3
Pd —87604 4 Ag + —87033 17 In —~RE8943 6
Ag —88720 3 Cd —89049.9 2.8 Sn ~—90398.0 29
Cd — 88505 4 In — 89366 3 Sb —8K64] 9
In — 86485 6 Sn — 88330 4 Te —85107 19
Sn +3n —82636 10 Sb —p —R84414 22 I — 80440 70
Sb - —76256 19 Te -~ ¢ — 783104 2004 Xc —7399%0 180
Te —67570 70 1 —a —71120 50 Cs T —66470 50
1 -~p —57570 150 Xe —62050 90 Ba €p ¢ - 56950# 6504

Cs —p —51660 150 La X —46570# ROO#
110 Nb X —533904 600#
Mo X —65460# 400# 114 Te X —59730# 600# 118 Ru X — SK660# Q00#
Tc X —71360# 400# Ru + * —70790# 3604 Rh X —~65740# TOOH#
Ru + —R0140 230 Rh + ¢ —755904 3004# Pd + — 75470 210
Rh T —R2950 220 Pd —83494 25 Ag + — 79570 60
Pd — 83350 it Ag — 84945 26 Cd —nn — 86709 20
Ag —R7458 3 Cd ~90021.3 2.8 In —~$%7230 8
Cd —90349.7 3.0 In —BR569 3 Sn —91653.1 29
In -— — 86472 12 Sn — 90558 3 Sb — — 87996 4
Sn +nn —R5K835 16 Sb — — 84680 200 Te — 87723 16
Sb - * — 775404 2004 Te —€x * — 819204 2004 I — 80690 80
Te ~a —72280 50 I X — 728004 3004 Xe + -0 1000
I +a * —603504 3104 Xe —a —66930# 2104 Cs IT — 68414 13
Xe —a —S51720# 4004 Cs €p * —54570# 310# Ba X — 620004 5004
Ba X —A45700# 4504 La X —497704 ROO#
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(keV) (keV) (keV)

119 Rh X —63940% BOO# 123 Pd X —612404  600# 127 Ag X —58ROO#  500#
Pd x —T2020# 3008 Ag X —69960#  300# Cd + ~-68530 70
Ag + — 78560 %0 Cd + —77310 40 In + —76990 40
Cd + —83910 80 In + —83426 24 Sn + —83508 25
In —87704 8 Sn —87819.5 2.7 Sb + — 86709 6
Sn —90067.2 23 Sb —89222.5 2.0 Te — 88290 3
Sb —89473 8 Te —89169.2 1.8 1 — 88987 4
Te —87180 8 1 —87935 4 Xe — 88325 4
I — 83670 60 Xc - ~85259 15 Cs —86240 9
Xe — 78660 120 Cs —81049 12 Ba — —82790 100
Cs —72311 14 Ba x -75590#  300# La X —T81004 2204
Ba €p —64220 1020 La X —68710# 400# Ce X —T9%0#  300#
La x — 549704 T00# Ce x —600704 S00# Pr X —64430%  400%
Ce X — 440004 90# Pr x —50340#  T00# Nd X —554208  600#

120 Rh x —598204 8OO# 124 Ag X —66570# 4004 128 Cd + ~67290 290
Pd X —70770# 4004 Cd + —76710 60 In + — 74360 50
Ag + —175650 70 In + — 80880 50 Sn + —83336 27
Cd +a —83973 19 Sn —88236.1 1.4 Sb IT —84610 25
In + —85730 40 Sb —87618.6 2.0 Te —KBY93 .6 1.8
Sn —91103.3 2.5 Te —90523.1 1.5 I —87742 4
Sb - — 88423 ] 1 - —87363.5 2.4 Xe — 89860 .8 1.4
Te —89405 10 Xe —87657.5 2.0 Cs —85932 6
I - —&3790 18 Cs —81743 12 Ba —85410 11
Xe - — 81830 40 Ba X —T79095 14 La - —78760 400
Cs — 73888 10 La X —~70300# 300# Ce X ~-75570#  300#
Ba - — 68890 300 Ce X —-64720% S00# Pr X —66320#  400#
La X —57690# 600# Pr X —53130%  600# Nd x —60180#  600#
Ce X -—49710% B00# Pm X —48200#  900#

125 Ag X —64700# 4004

121 Rh X — 576804 900# Cd + —73360 70 129 Cd X —63100#  400#
Pd X — 669004 S00# In + — 80480 30 In + —72980 130
Ag + — 74660 150 Sn —n —85897 8 1.5 Sn + — 80630 120
Cd + - 81060 80 Sb + —88261.1 28 Sb + —84626 21
In +p —85838 27 Te —89027.8 1.9 Te —87006 3
Sn —89202.8 2.5 1 - —88842.0 19 I — 88504 3
Sb —89592.9 23 Xe —87189.5 2.0 Xe —BR697 .4 0.8
Te — 88557 25 Cs —R4091 8 Cs —87501 5
I —R6288 n Ba - —79530 250 Ba —85070 11
Xe + —82543 24 La X —73900# 300# La - —81350 50
Cs IT —77143 14 Ce x —66570#  400# Ce - [ —76300# 2104
Ba £p —70340 300 Pr X —579104 500# Pr X —~69990#  300#
La X — 624004 500# Nd €p ¢ —62170#  360#
Ce X —52470# T00# 126 Ag X —61010# 400# Pm X —529504  BOO#
Pr —p —41580#% BOO# Cd + —72330 50

In + —77810 40 130 Cd X —615004 4004

122 Pd X — 653904 S00# Sn —nn —R86020 11 In + —T70000 50
Ag X —71430# 210# Sb - —86400 30 Sn + -~ 80246 29
Cd X —B0570# 2104 T —90070.3 1.9 Sb + -~82394 25
In + — 83580 50 I —87915 4 Te —87352.9 1.9
Sn —B89944 9 27 Xe — —89173 6 i —86933 3
Sb —88328.5 22 Cs —84349 12 Xe —H8O881 8 0.9
Te —90311.1 19 Ba X —K2676 14 Cs —86903 &
1 - — 86077 5 La X —75110# 3004 Ba —&7271 7
Xe + —85190 90 Ce X —TOTO0# 4004 La X —81670#  210#
Cs —78132 16 Pr X — 602604 S00# Ce  2p—n * —T79460#  610#
Ba X —T4280# 3004 Nd X —53030# T00# Pr X —T713704  300#%
La X —645404 500# Nd X —66340#  500#
Ce X —577404% 600# Pm X —554704  700#
Pr x —45040% BOO# Sm X —47850#  H0#
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131 In + —68220 80 135 Sn x — 608004 4004 139 Sb X —50570# 6004
Sn + —77390 70 Sb + —69710 110 Te X —60800# 4004
Sb + —82020 70 Te + —77830 90 I + — 68840 30
Te —n —85211.3 2.0 1 — 83788 23 Xe + — 75650 21
I + — 87444 8 1.1 Xe — 86436 10 Cs — 80707 4
Xc —88415.6 1.0 Cs —87587 3 Ba —84919.3 30
Cs —BR063 5 Ba —47855.9 3.0 La —87236 3
Ba —R6693 7 La - —86656 10 Ce —R6958 8
La - —83730 100 Ce - — 84630 It Pr - —R4829 8
Cc - —79710 410 Pr - —R0910 150 Nd - —82040 50
Pr — —74460 440 Nd X —76160# 2104 Pm - -~ 77540 60
Nd - - 67900 460 Pm IT —70220% 3204 Sm X —72375 15
Pm I3 — S9800# 600# Sm X —630208 5004 Eu - * —65360# 1504
Sm X — 50400# 9W0# Eu X —54290#  600# Gd X —576804# 5004

Tb X —AR4104 004

32 In + —62490 0 136 Sn X — 565004 5004
Sn + —76621 26 Sb X —645904#  300# 140 T X —57100# S500#
Sb + —79724 23 Te —74420 50 1 X —64080# 210#
Te + —85210 1 I —79500 50 Xe + —T73000 60
I + —R85703 11 Xe —86424 7 Cs —T7N056 9
Xe —89279.5 1.1 Cs + —86344 4 Ba —83276 8
Cs — 87160 3 Ba — 88892 .4 30 La —84326 3
Ba — 88440 3 La - -—-86020 70 Ce — BROBY 3
La —83730 40 Ce —+nn — 86500 50 Pr — — 84700 7
Ce X — 824504 2004 Pr - —81370 50 Nd -+nn —R84477 19
Pr X — 753404 2004 Nd - —79160 60 Pm — — 78430 30
Nd X —71610# 3004 Pm — —71310 210 Sm X —75459 15
Pm x —617104 5004 Sm X —66790# 4004 Eu - — 66990 50
Sm X — 551304 7004 Eu X —56360# 5004 Gd - ¢ —61530# 400#
Eu X — 427004 Q00# Gd X —493004 7004 Tb - * —507304# 9N0#

Dy X —430404 9004
133 In X —57440# 4004 137 Sn X —50500# 600#
Sn + —70970 80 Sb X —60260#  400# 141 Te k3 —S1800# 5004
Sb + — 78960 80 Te + —69560 120 I X —60710# 3004
Te + — 82960 80 1 p—2n — 76501 28 Xe + —68330 90
1 + —B5878 26 Xe —n — 82379 7 Cs — 74479 10
Xe + —87648 4 Cs —86551.1 30 Ba —79730 8
Cs —88075.7 3.0 Ba —87726 8 3.0 La —82943 5
Ba — 87558 3 La + —87130 50 Ce —R5445 3
La —R85330 200 Ce —n — 85900 50 Pr — 86026 3
Ce X — 823904 2004 Pr - — 83200 50 Nd —84203 4
Pr X —T8060# 2004 Nd - —79510 70 Pm —R(475 27
Nd X — 724604 300# Pm IT —T3860# 1404 Sm — 75946 12
Pm X —65470# 5004 Sm — —67960 10 Eu — — 69968 28
Sm X — 570704 600# Eu X — 603504 5004 Gd X —631504# 300#
Eu X —47600# 900# Gd X —51560# 600# T X —54810# 600#
Dy X —45470# 7004

134 In X — 515504 S004 138 Sb X — 550004 5004
Sn + — 66640 100 Te X —65930# 2104 142 Te X — 479704 600#
Sb + —74010 50 I + —72300 80 1 X — 3557204 4004
Te + — 82400 30 Xe + —R0120 40 Xe + —65480 100
I + —R83949 15 Cs — 82893 10 Cs —70521 11
Xe —RR8124.4 (4R Ba —88267.2 30 Ba —TTR2R 6
Cs — 868939 3.0 La +n — 86529 4 La —R0039 6
Ba —RRY54.5 3.0 Ce —87574 1l Ce — 84343 3
La - — 85241 26 Pr - —R3137 15 Pr — 83797 3
Ce — —84740 20 Nd - L) -— 820404 2004 Nd —RB5959.5 2.8
Pr IT —TRSS0# 3004 Pm - ) — 750404 3204 Pm — — 81090 40
Nd - —T75780# 3304 Sm X —~T712204# 300# Sm — 78997 n
Pm - —606610# 3904 Eu X —619904# 4004 Eu - —71350 30
Sm X —61460# 5004 Gd X —559204 S500# Gd - * —66K50# 0¥
Eu A —S0000# TO0# ™ X — 439004 S00# T — ¢ —S569504# TO#

Dy — + — 500504 To0#
Ho X —37390# 10004
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143 1 X ~521008 4008 | 147 Xe x —a3770¢  500# | 151 Cs X —35400 7008
Xe x —60650# 2208 Cs —52290 150 Ba x —45920#  600#
Cs —67691 7 Ba + —61490 %0 La x —542004 5004
Ba —73945 13 L + 67240 80 Ce x —61440#  300#
La ~78191 15 Ce + —72180 50 Pr + — 66860 @0
Cce —R1616 3 Pr + —75470 2 Nd  —n ~70057 4
Pr — 83078 3 Nd 781563 2.8 Pm ~733%9 6
Nd 840118 28 Pm —79052.3 2.9 Sm ~745862 2.9
Pm 82070 4 sm —79276.4 29 Eu ~746629 29
sm —79528 4 Eu —77555 4 Gd ~74199 4
Eu 74253 13 Gd _75368 4 ™ 71634 5
Gd - —6R240 200 To —70759 12 Dy —a — 68763 4
T X 607808 d00# Dy - — 64390 50 Ho 63639 12
Dy x —S230# 5004 Ho X —560408# 4008 Er x ~5R604  300#
Ho X —42106 7004 Er x —4T08  S00# Tm  IT ¢  —S0830# 140

Tm  —p —362504  600# Yb 0 & —al6# 3204

144 1 x —a60408 SO0 | a o 460 50 Lu T ~30600#  600#
Xe X —575408  320# Ba + 58050 140 152 Ba x —a700# 008
Cs —63316 B La + —63160 130 La x 500008 600#
Ba —71780 14 Ce + —70430 120 Ce x ~59260%  400#
La — 74900 & Pr + 72490 %0 Pr x —~63710¢ 3004
Ce —80441 4 Nd —7418 3 Nd  —on 70160 30
Pr —80760 4 Pm +p — 76878 7 Pm + e
Nd —83757.5 28 sm 793466 2.9 Sm —41me 29
Pm —81426 4 Eu ~76239 18 Eu —728983 29
Sm —81976 3 Gd —76280 3 Gd N7 30
Eu - —75661 13 To - —70520 30 T - —70730 "
Gd - & -TI0F 200# Dy - — 67830 0 Dy —a —70129 5
i x —62850% 3004 Ho T 584304 2708 Ho —a 63580 3
Dy x —S6760¢ 400 Er x 517508 4008 B —a — 60470 30
Ho x —450504 €00 Tm x —39540¢  700# Tm x 518804 3008
Er x —36710# 8004 Yb x 300608 BOO# Yo - —464208 3604

145 Xe x —s2ar08  awg | 149Cs X —440408 3008 L . TR0 T00k
Cs — 60190 0 Ba x —53600¢  40# | 153 Ba x —376208  900#
Ba _ 68070 © La x —61130¢  300# La x —470008  T00#
la 72990 7 Ce + — 66800 80 Ce x —55350¢  500#
Ce 11100 0 Pr +p — 70088 1 Pr x —61810# 3004
Pr 79636 ¢ Nd —74385 3 Nd + 67352 7
Nd 816 28 Pm —76076 4 Pm — 70688 "
Pm —g1279 4 Sm —771468 2.9 Sm —72569.0 2.9
Sm —~R0662 3 Eu —76451 5 Eu —73377.3 2.9
Ea 78002 N Gd 75138 4 Gd —72%929 30
G _ 72050 © ™ 71500 5 T 71324 5
™ - _66as08 2308 Dy - — 67688 1 Dy —69153 5
Dy _ e —sm08 3008 Ho - —61674 2 Ho —a —65023 6
Ho x 4948084 08 Er €p [ 3 —S3860# 470# Er —a — 60460 K|
Er . _396304 7004 Tm x —aa110¢  600# ™Tm —a ~54001 2

Yb X —34020¢  T00# Yb x 4308 300#

146 Xe x —~49000# 4008 | 150 Cs x 391504 5004 Lu * —3RAR0F 6004
Cs -~ 55740 RO Ba x —50660# 5004 154 La X —424808  ROO#
Ba —65110 80 La X —572204 4004 Ce X —5200# 6004
La ~69210 70 Ce + —64990 120 Pr x —583208  400#
Ce —75740 70 Pr + —6R000 80 Nd + — 65690 110
Pr -~-76170 60 Nd —73694 4 Pm + — 68420 70
Nd 809355 28 Pm ¥ —T3607 20 sm —724653 3.0
Pm + ~79464 5 Sm —77061.1 29 Eu —T1748.0 2.9
Sm 81006 4 Eu — 74801 7 Gd ~77163 2.9
Eu 128 7 Gd 75172 7 ™ - —~70150 50
Gd  +m 76098 5 ™ —71116 8 Dy -a —T0400 9
™ - —67830 50 Dy —a —69322 5 Ho —a — 64649 9
Dy - ~62670 1o Ho — & —62080# 1004 Er —a —6261% 6
Ho x =S520704  S00# Er -~ & 59704  10# Tm —a @  —54560# 1104
Er X 446008 0# Tm x —46880#  S00# Yb —a @ —50080#  100#
™m  —p ~312108 7008 Yb x 391304 600# Lu X 309604 S00#

L - —25460¢ 7008 Hf X 333004 7008
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(keV) (keV) (keV)

155 La x 390004 900# | 159 Pr x —417004  900# | 163 Pm x —43300#  900#
Ce x — 484004 T00# Nd x —49940#  00% Sm x —50000# 7008
Pr X 559004 S00# Pm X —S67004#  500# Eu x —566304 5008
Nd + —62760 150 Sm X —622204 3008 Gd x —61490¢  300#
Pm + — 66980 0 Eu —66057 8 T +4p — 64605 5
sm —n ~702012 30 Gd —68571.9 3.0 Dy 66390 3
Eu _7I80 29 T —69542.4 30 Ho — 66387 3
Gd ~T2080.1 29 Dy —69177 3 Er —65177 5
To + 71259 12 Ho —67339 4 Tm - —62738 6
Dy  +n — 69164 12 Er — 64570 5 Yb - —59370 100
Ho - — 66062 3 Tm — 60730 ) Lu - —54770 220
EE —a —62220 50 Yb 55750 % H 4o —a9320# 3204
Tm 56643 13 Lu — 49730 50 T —a — 42550 70
Yo o —a —50490# 3008 H - —aSO¥ 3004 W —a —3a%00% 3104
Lu  +a &  —42630# 130# Ta o @ —34550#  120# Re  +a &  —261106 1104
He x 346008 600# W e —25R20#  &00# O —a —167208 08

156 Ce x 454008 800K | 160 Nd x —47140#  8O00#

Pr x —52050#  600% Pm % _s3ion eoo8 | O ;" : :;‘::gg: :((:i:
Nd x —60360#  400# Sm x —604208  400# o . Tsorso8 a0
Pm + 64220 ) Eu + & —en08 2008 Y ; Tao0 100
Sm — 69372 10 Gd —679519 30 b Teson .
Eu — 70094 6 ™ —67846.3 30 Hi 090 N
Gd 75452 2.9 Dy 69682 3 ) " es053 :
T —70101 5 Ho - —66392 15 o B Teion o
Dy —70534 7 B +mn — 66060 50 v N Teomos 1008
Ho ~ & —esaT0f 200 Tm - —60460 300 e * “steon 1308
Er + — 64260 7 N R— —S8160# 2108 B e “omos oo
Tm  —a —56810 60 Ly — & —somo#  230% iy . “amsos s
Yo —a —53240 30 H - — 45910 30 W o 0
Lu  —a 438704 300# T —e —36000#  310# Re “oreson sros
H  —a —37960# 3608 W —a —29460# 360 ;

™ —p 26308 6008 Re  —a —17250# 6004 O -a —20560# - 360#

157 Ce x —20670%  S00# | 161 Nd X —42540#  900# | 165 Sm x —43R00¥ 004
Pr x — 492108 008 Pm x —50430%  T00# Eu x —50560#  700#
Nd x —565708  S00# Sm x —56080# 5008 Gd % 564708 S00#
Pm x —62220# 3008 Eu x —61780# 3008 ™ x —60660# 2004
Sm + — 66740 50 Gd  -n —65516 3 Dy -n —63621 3
Eu —69471 6 T —67472 3 Ho —64%073 3.0
Gd —08339 3.0 Dy — 68065 3 Er —64531 3
™ —T3E 30 Ho —67206 4 Tm —62939 4
Dy — 69432 7 Er +n —65203 10 Yb - —60177 20
Ho - — 66890 50 Tm - — 62040 % Lu - — 56260 80
Er - 6330 80 Yb — & —smoo# 2208 HE  +a —516608 3704
Tm — —5%910 110 Lu — & —sso0# 2408 T +a —4s810# 2208
Yo —a — 53410 50 H  —a —46270 70 v -a — 38810 %0
Lu T — 46480 » T -a — 38780 50 Re —a 30690 %
B —a ~30000¢  300# W -a —30660# 3108 0s  —a ~219108 3108
T -a —29670#  &00% Re -a ~208108 008 Ir x —1IS08 4008

158 Pr x —449208  B00# | 162 Pm x —463104  KOO#

Nd x —s41508 6004 Sm x _sarsoi owof | % g‘; : :fjf): z;?;
Pm x —SROTO#  400H Eu x —SRGSO#  dOO# y . “smos 3008
Sm + 65220 80 Gd  —m —64291 5 5 B Tososa
Eu + 67210 80 To + — 65680 4 Hy " o iy
Gd _70699.9 3.0 Dy — 68190 3 Ero :2:91 4& 5 ;
T —69479.9 3.0 Ho — 66050 4 o N Teams oy
Dy — 70417 4 Er —66346 4

Yb +nn —61591 R
Ho - —66190 30 Tm ~ —61510 30 L " T s
Er - —652908 100 Yb X —SORSO# 2108 ot . T 008
T - —SR6WE 1208 Lu - —SWO0# 2208 iy . Twiaos 3008
Yo o—a _ 56022 10 H  —a — 49180 1 w oo 0
Le  —a & —4TH08 1204 Ta  —a 4 39908 130# R —w & _sweor o
HE —a & —a22508  100# W —a 4 34508 004 Os  —a e _assor  10n
T —a ~31330# 5108 Re —a —226304  510# N - “haos sios
W —a _2a%08  To0# o —a ~IS0708  00# - :
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167 Eu X —43730# 900# 171 T x ~43500#% ROO# 175 Ho x —42800# 600#
Gd X —50700# 600%# Dy X —49850# 5004 Er X — 485004 4004
Tb X —558404# 400# Ho + —54530 600 Tm + —52320 50
Dy + —59940 60 Er —57729 3 Yb —54704.3 2.8
Ho p2n —62293 6 Tm —59219.0 2.9 Lu —55174.3 2.6
Er —63299.2 29 Yb —59315.4 28 Hf —54490 3
Tm —62551 3 Lu —57837 3 Ta X —524904# 100#
Yb —60597 N Hf X —55430# 2004% w X —49580# 200#
Lu - —57470 100 Ta X ~517404 2104 Re +a —452804 450K
Hf X - 534704 2104 W X —47080# 280# Os +a - 39980# 3004
Ta + * —484604 430# Re - —41410# 3408 ir —a —33270# 3404
w +a —422204 3104 Os +a —344304#  310# Pt +a —25830# 3104
Re IT —34870# 1304 ir —-a —26290# 130# Au IT ~17190# 2404
Os —a —26500# 3104 Pt —a —17470# 3104 Hg —a —8000# 3204
Ir —p ¢ —17190# 100# Au T ¢ —T6604# 250#

176 Er X —463104 4004

168 Gd X —48100% 004 172 Dy X — 474004 600# Tm + —49380 100
To X —525004 5004 Ho X —514004  400¥ Yb —53497.2 29
Dy X —58470#  300# Er 56493 5 Lu —53391.0 2.6
Ho + — 60085 29 Tm —57384 6 Hf —54583.8 2.1
Er —62999.0 2.9 Yb —59263 .8 238 Ta - —51470 100
Tm —61320 3 Lu —56745 3 w x —50680# 2004
Yb —61577 4 Hf - —56390 50 Re x —45110# 2004
Lu - —57100 20 Ta - —51470 190 Os +a @ —4960# 2004
Ht X —55300% 100# w - ¢ —48980#% 270# Ir +a —33990# 300#
Ta +a —48640#  370# Re +a —416504 3104 Pt x —288RO#  200#
w +a —44840% 2004 Os +a —37190%  200# Au —a — 183804 4004
Re —a — 357604 4004 Ir —a —~27350# 4004 Hg —a —11720 40
Os —a 29960 30 Pt —a —21070 30
Ir —a —18660#  330# Ay —a —9210# 3304 177 Er X —425004  600#
Pt —a —11150# 3608 Tm X —474704  300#

173 Dy X —433708  T00# Yb —n —50993 3

169 Gd X —43000#  800# Ho x —491004 400 Lu —52391 9 2.6
To X —50100# 600# Er X —536504 200# Hf —52890.2 25
Dy + —55610 300 Tm p2n - 56262 5 Ta - —51724 4
Ho +p —58807 20 Yb —57560.0 2.8 w x —497204 3004
Er —60930.8 29 Lu —56889.2 28 Re X —463204 200#
Tm —61281.9 2.9 Hf X — 552804 100# Os +a —A418804# 280#
Yb —60373 4 Ta - * —52590# 230# Ir +a —361704 450#
Lu - — 58080 5 w - @ —a8S#  3BO# Pt +a —293904  310#
Hf — — 54810 80 Re +a —43720% 4504 Av —a —212204 2304
Ta X —503804 2104 Os +a —37450% 3104 Hg —a —12730 10
w +a —a49404 3208 Ir —a —30080#  230# Tl —a —2910# 2304
Re X — 383504 2104 Pt —a —21890 100
Os —a - 30670 90 Au —a -~ 12670 100 178 Tm X —441208  400#
Ir —a —219%0 90 Yb —nn —49701 10
Pt —a — 126504 310# 174 Ho x —455004 5004 Lu --50346 3

Er X —51850# 3004 Hf —52445.2 2.5

170 Tb X —46340#  TO0# Tm + — 53870 40 Ta T --50530 100
Dy X —53400# 4004 Yb —56953.3 2.8 w - —50440 100
Ho + — 56250 50 Lu —55579.0 2.8 Re —- — 45780 210
Er —60118 3 Hf —55852 3 Os +a — 43460 200
Tm —59803.9 29 Ta - —52010 80 Ir +a @ 362508 3608
Yb —60771.9 2.9 w x —501504 3004 Pt +a @ 319408 4708
Lu - —57313 19 Re +a @ 436804 410¥ Au +a —22380#  400#
Hf X —562204 2004 Os +a @ 3408 ATOR Hy —a — 16323 15
Ta X —502204 2004 Ir +a — 300204 400# Tl —a * — 44504 210#
w ta @ —4T240#  470# Pt —a —25326 13
Re +a —389704  A0# Au —a & 140504 1504
Os —a —33935 13
Ir —a @ -2260# 1504
Pt —a @ —16460#  100#
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A Elt.  Orig. M Mass cxcess A El.  Orig. S Mass cxcess A Elt.  Orig. S Mass cxcess
(keV) (keV) (keV)

179 Tm X —41600# 500# 184 Lu X —361704 A00#% 1839 W + — 35480 200
Yb x —464204 3004 Hf + —41500 40 Re +p -37979 9
Lu —49067 6 Ta + —42840 26 Os — 38987 8 28
Hf —50472.9 2.5 w —45706.0 2.7 Ir —38455 13
Ta ~+nn —50362 6 Re ~44223 5 Pt — 36485 1
w +n —49302 16 Os —44254.5 3.0 Au - ¢ —336404  200#
Re - —46590 50 Ir - — 39690 270 Hg - ¢ — 296904 280#
Os +a —42890# 2304 Pt +ta ¢ —37360# 1804 Tl ta & —245104# 3504
Ir +a —38050# A004# Au - * —30300# 190# Pb X — 178104 2704
Pt +a —32160# 3004 Hg - ¢ 261808 2004 Bi —a —9780#  400#
Au —a —24770% 3404 T X — 16990# 3004
Hg +a —16970# 310# Pb —a — H0990# 2004 190 W + — 34300 220
Ti —a —7950# 140% Re + — 35570 210

185 Ht X —38400#% 3004 Os —38708.0 2.8

180 Yb X —444004 A00# Ta + —4139 14 Ir - —36710 20
Lu + — 46690 70 w —43388.4 28 Pt —37325 6
Hf —49789.5 25 Re ~43821.4 28 Au - — 32883 16
Ta —48935 3 Os —42808.6 2.8 Hg - ¢ —31410# 1504
w — 49643 5 Ir X —404404 200# TI - ¢ —244104 4304
Re - —45840 30 Pt —a ~ 36560 210 Pb —a —20330 200
Os +a ¢ —44390# 1804 Au - —31850 210 Bi —a ¢ — 10700# 3104
Ir +a ¢ —3790# 190# Hg +a —261004 2W0# Po —a ¢ —4560# 4704#
Pt +a * —34270# 2004 T X —19470# 4004
Au +ta —25710# 3004 Pb X — 115704 310# 191 Re +p —34350 1
Hg —a —20190# 2004 Bi IT —2140#% 2304 Os —36395.4 28
Tl —a —9140# 4504# Ir —36709.1 29

186 Hf X —36400# 3008 Pt —35691 5

181 Yb X — 408504 400# Ta + —38610 60 Au - — 33860 30
Lu X —44740# 3004 w —42511.3 29 Hg - — 30680 X)
Hf —47413.9 2.6 Re —41929 8 2.8 Tl +a [ 2 —26190# 2204
Ta —48441 .1 2.9 Os —42999.3 29 Pb X —20310# 2104
w —48253 5 Ir - —39168 20 Bi —a — 129904 400#
Re 4n —46515 14 Pt —3779%0 30 Po —a —4980# 3004
Os - —43520 200 Au —31670 140
Ir +a — 39460 210 Hg —28450 200 192 Re X - 310# 2004
Pt +a —34300# 2R0# Tl —a * —19980# 3704 Os — 35882 3
Au +a —27990# 450# Pb ~a * — 146204 4704 Ir —34835.8 29
Hg +a —20670# 3104 Bi —a —3280# 4504 Pt —36296 3
Ti —a —12200# 380# Au - —32779 16
Pb iT —3060# 160# 187 Ta X —~36880# 300# Hg + ¢ —32070# 280%

W —39906.7 29 TI — * — 259508 2004

182 Lu X —41720# 300# Re —41217.9 28 Pb —a * —22580# 1804
Hf —nn —46060 7 Os —41220.5 2.8 Bi —a — 136304 2204
Ta —46432.7 29 Ir - —~ 39718 7 Po —a * —T7904# 2004
w —48246.2 29 Pt + ¢ —36740# 1804
Re T —45450 100 Au —a —33010# 1504 193 Os —3339% 4
Os —44538 25 Hg IT — 281504 2404 Ir —34536.3 2.9
Ir — 39000 140 Tl X —22200% 400# Pt —34479.7 2.9
Pt —36080 200 Pb X — 14B80# 3004 Au 4n —3341] 9
Au — ) —28300#  360# Bi —a —6090#  3R0# Hg — —31071 19
Hg - ¢ —235204 4704 Tl +a —27430#  250#
Tl X — 134004 4004 188 Ta X — 338004 3008 Pb X —222804 190#
Pb —a —6822 17 w + — 38669 4 Bi —a ¢ —15780# 350#

Re —n —39018.1 28 Po —a —R290% 2804

183 Lu X —39520# 300# Os —41138.5 2.8 At —a 1804 4004
Hf + —43290 30 Ir —38329 7
Ta —n -—~45295.6 29 Pt —37823 6 194 Os + —32435 4
w —46365.6 2.7 Au — ) —325208 1004 Ir —32531.9 29
Re - —45810 ¥ Hg - L - 302204 180# Pt —34778.6 29
QOs x —43680# 100# TI X —22430# 220% Au - — 32287 12
Ir - —40230# 140# Pb —a ¢ — 176404 2004 Hg - —32247 23
Pt ta —35650# 2304 Bi —a —T7290% 300# T ta — 269604 2104
Au IT —30160# 4004 Pb —a * — 242504 1504
Hg +a —23700# 300# Bi —a [ — 160704# 4304
Ti +a —16120# 390# Po —a — 10910 200
Pb X —T7520% 3104 At Im ¢ —960% 4004
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AEl.  Orig. N Mass cxcess A El.  Orig. S Mass cxcess A Elt.  Orig. S Mass excess
(keV) (keV) (keV)
195 Os + —296%0 500 201 Pt + —23760 50 207 Hg + —16230 150
Ir —n —31692.4 2.9 Au —26416 4 T —21044 6
Pt —32812.4 29 Hg —27679.1 2.9 Pb —22467 .1 29
Au - —32586 3 T +nn —2719 15 Bi — 20069 4
Hg - —31080 50 Pb +a —25290 30 Po — 17160 7
Tt +a —282704  130# Bi +a —21450 30 At —13250 21
Pb + ¢ —23780#  410# Po —a —165704  100# Rn — 8640 70
Bi —a * —17930%  220# At +a —10720 240 Fr —2930 120
Po —a —111404 2204 Rn —a —41604 2004 Ra —a ¢ 34704 Q0#
At —a —3210#  400# Fr —a * 37108 350# Ac —a ¢ 12704 230#
196 Os +pp — 28300 40 202 Pt X —226008  300# 208 Hg x ~131004 3004
Ir + —29450 40 Au + —24420 170 Tl +a —16762.6 29
Pt —32662.9 29 Hg —27362.1 29 Pb —21763 .6 29
Au —31157 4 il —25997 15 Bi +n — IRER4 4
Hg —31843 4 Pb —25948 10 Po —a — 17483 3
Tl +a —=27470# 1404 Bi +a —20800 30 At +a — 12498 26
Pb X —25420#  140# Po —a —17980# 0% Rn —-a —9658 13
Bi —-a &  —18060# 210# At +a - 10760 180 Fr —2670 80
Po —a * —13500# 180# Rn —a * —6320# 150# Ra —a 16504 1404
At —a —4000# 2304 Fr —a L 2 3060# 4304 Ac —a [ 10700# 2104
Rn —a ¢ 215084 2004
203 Au —23159 4 200 T +a —13647 10
197 Ir +p —28283 20 Hg —25283 3 Pb —17629 3
Pt —30438.1 29 Tl —25775.3 29 Bi —18272.9 30
Au —31157.0 29 Pb —24801 7 Po —a — 16380 3
Hg —30557 4 Bi —21547 21 At —12893 8
Ti +a —28380 30 Po —17310 70 Rn - —R964 29
Pb X —24800# 100# At —12250 120 Fr — 3800 30
Bi +a —19620 240 Rn —a * —62304 4104 Ra —a 1R10# 130#
Po —a —13450#  190# Fr —a * 980#  230# Ac —a 8910 240
At —a ¢ —62508  350# Ra —a 8580#  230#
Rn —a 1550#  280# 210TH +a —9254 11
204 Au + —20770# 2004 Pb —14743 3
198 Ir X —25820# 2004 Hg —24707 3 Bi — 14806.1 3.0
Pt -n —29923 4 Ti —24359.8 29 Po —15968.2 29
Au —-29598.0 29 Pb —~25123.5 29 At —a —11987 8
Hg —30970.5 29 Bi +a —20674 26 Rn —a —9613 10
TI - —27510 80 Po —a - 18344 13 Fr —3355 22
Pb X —26100# 90# At +a —11R70 €0 Ra —a 4204 90#
Bi +a —19540 180 Rn - —BO40# 140# Ac —a £620 190
Po - * —155204 1504 Fr —a L2 550# 2104 T —a * 140004 150#
At —a ¢ —6750# 4304 Ra —a * 60304 180#
Rn —a —1140 200 211 Pb —10496.6 3.0
205 Au x —18990#  300# Bi — 11869 6
199 Ir p—2n —24420 40 Hg -22304 S Po —a —12447.7 30
Pt —n —27408 4 T —23834.8 30 At —a —11662 4
Au —29111.0 29 Pb —23783.7 29 Rn —a —8770 7
Hg —29563.3 29 Bi —21075 8 Fr —4164 21
T —28120 100 Po +a — 17544 29 Ra —a 830 70
Pb —25230 70 At +a —13010 30 Ac —a 7120 130
Bi +a — 20890 120 Rn —a —7760# 110# Th —a * 13840# 4204
Po —a [ 2 —15280# 4104 Fr —1240 240
At —a * —~8730#  220# Ra —a S5760# 210# 212 Pb —7556.7 27
Rn —a ~ 1580# 2304 Bi —RI130.5 29
206 Hg +a - 20960 21 Po —~10384.5 2.9
200 Py —nn — 26618 20 Ti —22267.1 30 At —a —&631 4
Au + -~ 27280 50 Pb —23800.6 29 Rn —a — 8673 4
Hg —29520.2 29 Bi - —20043 ® Fr —3544 26
Tl - —27064 6 Po — 18197 10 Ra —a —202 14
Pb 4n —26254 13 At — 12480 50 Ac —a 7280 %0
Bi +a — 20360 90 Rn —a 91704 Q0# Th —a 12030# 1404
Po —a — 170104 140# Fr iT - 1410 180
At —a [ 3 —9040# 2104 Ra —a ¢ 35204 1504
Rn —a L) —4030# 1804
Fr —a 60504 2404
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A Elt.  Orig. Mass excess A Elt. Orig. Mass excess A Eh. Orig. Mass cxcess
(keV) (keV) (keV)
213 pb + 32608 1004 | 20At  —~a 142504  110# | 27Rn +a 320808 4208
Bi 520 8 Rn 106043 2.7 Fr 29650 100
Po — 6667 4 Fr 11469 5 Ra M3 25
Al —a 6594 6 Ra  —a 10260 10 Ac 258461 2.7
RN —a —sm2 7 A —a 13740 50 ™ 258013 28
Fr ~3563 8 ™ ~a 14655 n P2 —a 26821 8
Ra  —a n 30 P2 ~a 20380 & U —a 20007 17
Ac —a 6120 60 u —a 230204 200# Np —a 32560 70
™m —a 120708 1304
Pa  —a 19730 250 2t At x 169004 3004 | 28Rn 4o 354808 4704
Rn ~a 144004 1004 Fr + 33W0# 2008
nan e Fr 13270 8 Ra  +a w360 25
o o ; Ra  ~a 12055 7 Ac - 90,1 2.6
N oo . Ac —a 14510 50 ™ %31 27
N s o ™ ~a 16927 10 Pa  —a 28911 5
oo e . Pa  —a 1370 50 U —a 29218 16
U —a 25508 1104 Np x 33004 2008
Ra  -a 35 n
P o0 w P —a 36070 3
n~ oos s | 22 x 208008 3004
o o0, 150 Rn 163668 2.5 | 229Fr ta 35708 3608
Fr 16342 21 Ra + 32430 )
215 Bi +a 70 100 R4 14309 5 Ac + 30670 50
Po 5453 29 A —a 16607 6 ™ 295799 29
Al —a —1266 7 ™ e 1119 13 Pa —a 20890 9
Rn —a —1184 8 P2 —a 2008 704 U —a 31201 8
Fr ~a 304 8 u —a 24208 100# Np o 33760 %0
Ra  -a 2519 8 P —a 37390 70
Ac  —a 010 so | 23 A x BE00K  400#
™ e 10920 0 Rn p 00004 300# | 230 Fr ‘o 396008 4504
Pa  —a 17790 140 Fr 183790 27 Ra  —an 34540 30
Ra 72300 28 Ac ¥ 33560 100
216 5“) + ?;:?‘7 “‘;‘7 A -a 17816 7 Th 08572 20
o oid : ™ —a 19371 10 Pa 32167 3
A o . P2 —a 2320 70 U —a 31603 5
U —a 25820 0 No  —a 35220 50
Fr —a 2969 i3
N o . U —a 36930 24
224 Rn x 24408 3008
Ac -a 1?);;3 fz Fr 21640 o | 218 ta 423008 5208
1’&‘ o e Ra 188180 2.7 Ra x RA0F 3004
A -—a 20221 5 Ac + 35910 100
27P0  —a 58304 100# ™  —a 19989 12 ™ 38105 20
At 4387 8 P2 —a 23860 50 Pa 3420 26
Rn —a 3646 5 u —a 25700 25 U —a 33803 4
Fr —a 4300 7 Np  —a 35610 50
Ra  —a 5874 0 | 225Rn x 264908 3008 P —a 3|08 1008
Ac —a 8693 13 Fr 23853 10 Am x 24408 3004
™ —a 12170 30 Ra 21987 3
Pa —a 17040 80 Ac 21630 g | 22mr ta 462508 6408
™ —a 22301 7 Ra  +a 07008 360#
28 ’;‘: _a :?)2;‘6 12'5 Pa —a 24330 70 Ac + 39140 100
o s : U —a 21370 50 T 35437 20
Np  —a 31580 7 Pa ¥ 35939 8
Fr -« 7045 3 U —a 346015 27
':: - ‘&fgg ;(‘) 226 Rn x WTOH  A00% Np ~ 37508 1008
.o Iosso " Fr 27330 %0 Pu e 938 19
Ra 26623 2.5 Am x 434008 3004
Pa  -a 18640 70 - o :
v e 2iss04 1004 ™ 23186 s | 23Ra ta M08 4708
N9AL 4a 10520 80 Pa  —a 26019 12 Ac x 415008 3008
Rn g8257 238 U —a 27330 19 ™ WIWE 20
Fr —a 8608 7 Np  —a 708 08 Pa 374835 2.3
Ra  —a 9379 9 U 6913.4 28
A —a 11560 50 No  —a 37940 50
™ e 14460 50 P —a 40040 50
Pa  —a 18520 0 Am  —a 2008 2208
U —a 23210 80 Cm x T8 A00H
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A Elt. Orig. Mass excess A Elt Orig. Mass excess AEl  Orig Mass excess
(keV) (keV) (keV)
234 Ra ta a00# S8 | 241u % 562006 3004 | 248 Am + 05608 2008
Ac x 451008 4008 Np + 54260 7 Cm 67386 5
T +a 40609 4 Pu 520510 1.9 Bk IT G008 704
Pa T 0336 5 Am 529302 20 f —a 67233 s
U B/I40.6 20 cm 536976 23 B —a 70008 508
Np - 39950 9 Bk -~ 61008 2004 Fm  —a 71897 12
Py —a 40338 7 & —a 593506 2608 Ml -~a TI08 2408
Am —a 445204 2108 B —a sxve0n 008 | o ) Toos 3008
Cm x 46800¢# 3004 A ol ;
235 Ac ta ooy a0k | 2 g “LI‘; gi:gz ;?g: Bk + 69843 3
T +n2p 44250 50 P cf ~a 69719.4 28
Py 547130 20
Pa + 42320 50 o w20 B —a 7170% 3%
U 9141 20 o w90 20 Fm  -a 736104 1408
Np 4078 21 bl “ 80y 2008 MI  —a MR 2208
Pu —a 4217 2 k No  ~a BIBIOH 3408
Am —a 447408 2104 ¢ e 39330 4
o wos0s 2208 B —a 649208 3304 | 250Cm  —m 72983 1"
o . 7008 4008 Fm x 6R4008  400% B +a 72946 4
o —a 7660 22
236 Ac ta 514004 s00# | 243 Np I SOBT0x 30w Es - 208 1008
™ x 463104 3008 Pu 57750 3 Fn  —a 74068 12
Pa + 4530 200 Am 57168.3 22 Md  —a TRI008 300
U Q406 19 T — sITr2 22 No —a 815008 2008
N I 43370 50 Bk  —a 58686 5
P —a 48035 27 o —a cod0  1a0 | STCm + 76641 2
Am - 61708 100# Es  —a 648608 290# g’f‘ o ;‘5:;; ’;
tm  -a ATS80% 2008 Fm —a 694108 2408
Bk X 534008 4008 1;‘:“ e ;;5;7); :
237 T +a so008  seo8 | M :ﬁ’ X ‘;’Zi(‘ii” 30(5)# M —a 9100« 200w
Pa + a1640 100 o oo a1 No —a RBI0# 1804
u 45361 2.0 : : Lr x 879008 3008
N w1y 20 Cm 58447 8 1.9
o s 23 Bk —a 60703 14 | 25 ¢m x 0608 300#
. w550 @ o e 61470 3 Bk + 785308 2004
- woros 2108 B —a 661104 180# o —a 76028 5
Fm  —a 690004 2804 Es - 7% 50
Bk —a 532108 3004
cf X 57820#  SOO# Fm o —a 76811 5
245 Pu -n 63098 1 Md x 807008 2008
28 Th +o 523008 3604 A ta 61593 4 No —a 82871 13
Pa + 0760 & cm 094 27 Lr % BRB00# 3008
U 3037 20 Bk  —a 61809.6 2.5
Np 4507 2.0 G —a oason 108 | 22 g: - :‘9’2;(5"' 36‘6’“
Pu 46158.7 20 Es —a 664308 200 -
Am —a 48420 50 Fm —a 702108 2808 B —a 79007 3
cm  —a 49380 0 Md IT 754708 3804 Fm - —a 79341 3
o o8 2908 Md x 813004 2104
cr x 572008 400# | 246 Pu 65389 is No  —a 84da08 2504
o " P n I e 887308 2308
239 Pa x 532204 300# Db —a O3MO#  4S0#
$ o e 50 Cm 626127 22
N s a1 Bk - 63960 6 | 254Bk x 843908 3008
¢ —a 640857 22 o —a 81335 12
Pu 85835 20
A, o B —a 610708 2204 B —a R1086 4
o “ aer o Fm  —a 70120 2 Fm  —a 80898 3
. o oo Ml —a 763206 390¢ 1;4;4 - :13@:2# 1(1):#
. —a
o T WE B e x 008 3008 r e BOOT0#  340#
240 Pa x SeR00# 3008 Am + 6TIS08 1004 Db —e 933008 2004
U +a 52709 5 Cm 65528 4 X
Np + 52321 15 Bk  ~a 65483 6 | % g: _: ::(8):2” 2(1)(1)#
Pu 501213 19 c - 66129 8 B oo :
Am  4n 51500 14 P 68600%  30x . hylies ;
Cm  —a SIS 27 Fm  ~a 715608 1504 . - e -
Bk ~ 55660%# 1504 Md T 762008  3T0# ° @
cr —a SB030# 2008 L —a 0140« 210«
o i wo0r  ao8 Db —a 945408 2108
i —a 1000408 4208
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A Elt.  Orig. Mass excess A El Orig. Mass cxcess A Elt.  Orig. Mass excess
(keV) (keV) (keV)
256 Cf % 870404 3004 | 260Md  —a 965504 3208 | 265 1 —a 1105304 280#
Es + 87180% 100 No —a 956104 2004 Rf —a 112770% 140+
Fm  —a 85480 7 Lr —a 983408 1204 Bh —a 1166204 3804
Md  —a 87610 50 Db ~a 991408 200# Hn IT 1211004 3004
No —a 87817 8 1 —a 1037904 230# Mt —a 1272108 4704
Lr —a 90004 2204 Rf —a 106600 40 A
Db —a 94248 27 Bh —a 13408 eaop | ORI e H3se04 - 2904
a - JO0I008 608 Bh —a 1183104 350#
261 No —a 985004 3004 Hn ~a 1211304 4104
257 Es —a 84008 410# Lr —a 996204 2004 Mt —a 1284904 3504
Fm  —a 88584 6 Db —a 101300% 110
[V — 88990 3 1 —a a8 2o | 2 f‘: :Z l} ;;ﬁgi :ggt
No —a 90220 30 Rf —a 1082404 2804 it - w08 808
Lr —a 9780#  210# Bh —a 113460% 2404
Xa —a 134000# 3804
Db e 6010 2108\ 5es No —a 100150%#  540#
1 —a 100470% 2304 Ls _ jo2is0% 300y | 268 HD —a 1231004 4108
BEEM —a 04206 2008 Db —a 1023908 2808 x‘: - :ii;(‘)g: ;m
Md —a 91683 5 il —a 1063304 1804 >
No —a 014708  200# Rf —a 108500#  280# | 269 Hn —a 1249304 4204
Lr —a 94900% 1004 Bh —a 114580% 3804 Mt —a 129580# 5504
?lb _ 1(9)?4923: §m W3 L1 —a 10376048 3604 Xa  -a 1352004 2904
RE - oS0 4108 Db —a 1048304 1904 | 270 Mt —a 1310804 610#
I —a 107190% 170 Xa —a 1347204 6504
259 Fm —a 937004 2804 Rf IT 102105 120%
M —a 936204 200 Bh —a yanos 40w | 21 x’; :Z 3:;2;: ?;3:
No —a 94100 * 100% Hn —a 119890# 370# N
Lr —a 95940%  T0x 272 Xa —a 1362904 6508
Db - R30w 0. | 24DD —a 106170% 450 o - Los0% 304
n —a 1022108 290% n e 1094304 230#
RP - o6R00E 210% Rf —a 1107804 2804 | 273 Xa —a 1390204 4404
Bh —a 116190# 2804
Hn —a 119610 50
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Table I1. Table of isomers

EXPLANATION OF TABLE

This table gives information on cases where more than one nuclear state occur in the data
entering our evaluation. Element indications with suffix “m” or “n” indicate assignments
to isomeric states (defined, see text, as upper states with half-lives larger than 1 ms, see
also Ref. [15]. For clear identification, half-lives, spins and parities, where known from
NUBASE [15], have been added. Suffixes “p” and “q” indicate shorter-lived isomers
and non-isomeric levels, e.g. those ones for which the energy was derived from Nilsson
model extrapolations. Suffix “r” indicates a state from a proton resonance occurring
in (p,y) reactions. Suffixes “x” or “y” apply to mixtures of levels, e.g. occurring in
spallation reactions (indicated spmix in last column) or fission (fsmix).

A Mass number A= N+ Z.
Elt. Element symbol (for Z > 103 see Section 2).
Orig. Origin of values for secondary nuclides.
zpnan : mass of #Z derived from mass of At2+%(Z + 7).

Special notations;
ITwhen z =0,n=0;

+when z = +1,n=—1;
—when z = —1,n=+1;
epwhen z = -2, n = +1;

+awhen z =+2,n=+42;
x for distant connection.

Excitation energy  Energy difference between levels adopted as higher level and
ground state, and its error. In cases where the furthest-left sig-
nificant digit in the error was larger than 3, values and errors
were rounded off, but not to more than tens of keV.

# in place of decimal point: value and error estimated from
systematic trends.

* in place of decimal point: value and error, for nuclei beyond
A = 225 derived from application of the Nilsson model (see
Section 6.4).
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Half-life: s = seconds; m= minutes;
h = hours; d = days; y = years;
ms, us, ns, zs = 10~3~6=%-2! geconds;
ky = 10° years.
For isomeric mixtures:
R = abundance ratio upper/lower levels;
contamination = non-isomeric mixture.
Reported or adopted values for spin and parity:
() : uncertain spin and/or parity.
#  indicates values estimated from systematic
trends in neighboring nuclides.
high, low = high, low spin;
am = same J” as a-decay parent;
For isomeric mixtures: mix (spmix and fsmix if coming from
spallation and fission respectively).

445
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AEl. Orig.  Excitation encrgy T J7 A Elt.  Orig.  Excitation encrgy T J7
(keV) (keV)

10 Li —n 0 20 25 (1727) 9 Rb 0 14 ms  (1.0)
L —-n 220 60 127 25 1t Rb”  + 380 120 9% ms (45)
Li4 480 40 2t Y 0 548 ms  (0)”

" + 40 30 20 s (5h)
13 Be IT 0 <10 ns  (1/27)
Be? 4+ 1500 500 n-unstable (5/2%) 100 Nb + 0 15 st
Nb™ + 40 42 299 s (4t 5%)

14 Be X 0 435 ms 0%

Be?  ++ 1590 120 (2+) 102 Nb + 0 13 st
Nb" 4+ 120 50 43 s high

22 Na 0 26019 y 3t

Na” 7408 8 06 1t 104 Nb + 0 48 5 (1F)
Nb™ + 20 120 920 ms high

28 Si 0 stable ot

Si¥ —p 1254100 0.4 3+ 106 Rh + 0 2980 s 1*
Rh™ + 136 12 131 m (67

41 Sc 0 5963 wms  7/27

se’ 288230 0.05 72 108 Rh + 0 168 s *
Rh™ + —60 110 60 m (5%)
42 8¢ 0 6813 ms OF
Se” 607631 0.08 110 Rh IT 0 32 s 1+
Rh™ + 0 200 85 s (>3)
53Co  pan 0 240 ms  (1/27)
m A Z 115 Sb - 0 321 m 52
Co™  —p 3194 30 247 ms  (19/27) e T s 10

60 Mn IT 0 51s ot Te IT 0 58 m 72t
Mn* x 140 80 R=? mix " - w0 7 67 m (Ut

70 Cu + 0 45 s 1t 116 Sb 0 158 m 3t
cu O IT 140 %0 47 s 37475 Sb” — 380 4 603 m 8"

Cs 0 700 ms (1)

78 Rb 0 1766 m  O(*) Cs" T 100¥ 604 384 s >4t
Rb* 76 12 R~ 2(.5) spmix Cs* 5 4 R =7 spmix

81 Rb 0 4576 h 3727 117 Cs T 0 84 s 9/2t4
Rb* 30 2 R=7 spmix Cs”  IT 1508 100# 65 s 3/2H#
RbY k! 24 R=? fsmix Cs* x50 50 R -2 sprmix

82 As + 0 190 s (1) 118 In 0 50 0s 1t
As" + 250 200 136 s (57) In™ IT 1004 SO 445 m st
Rb s} 123 m 1t Sb _ 0 36 m 1+
Rb': 35 19 R=? spmix Sp™ — 2% 6 500 h &
Rb 37 19 R =" fsmix Cs T 0 14 s 2

84 Br o N80 m 2 Cs:' IT 1004 604 17 s (17)
B+ 320 10 60 m  (57.67) Cs 54 R<. Spmix
Rb 0 3271 4 27 119 Cs 0 430 s 92t
Rb* 280 50 R=? fsmix cs™  IT 508 30# 04 s 3/2%)
Y - 0 46 s 1F cs® 16 N R~ 5(25) spmix
Y™ —  —80 1% 0 m  (57)

120 In + 0 308 s 1t

88 Nb - 0 145 m  (8%) In" IT 70 60 462 s 5t

Nb™ — 390# 2204 78 m (47) I - 0 810 m 27
_ I — 320 150 53 m 45678

SO Rb 0 158 s 0 Cs 0 6 s 2
Rb’ 81 1 R=2(1) fsmix Cs" IT 1008 60# 57 s (D
Te - 0 87 s * Cs* 5 4 R< .1 spmix
T — 310 390 492 s 45.6(t#)

121 Cs IT 0 155 s 3/2h)

91 Sr 0 963 h 5/2% Cs* 46 ] R=2(1) spmix
Sr' 39 1 R=6 mix

122 In + 0 L5 s 1+

94 Rb 0 2702 s 3(7) In" + %0 140 108 s &
Rb* —110 40 contamination Cs 0 N0 s 1+
Rb" 90 40 contamination Cs™ x 123 19 45 m &~
Rh T 0 06 s (3T cs' 7 6 R = .1(.05) spmix
Rh”  — 3008 2004 258 5 (&%)

123 Cs 0 594 m 1/2*

9% Y o} 534 s 0~ Cs* 7 4 R< spmix
Y + 1140 30 96 s ()t

124 In + 0 317 os 3t
In™ + =200 70 24 s R(TH
Cs 0 08 s 1t

Cs* 28 17 R=? spmix
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A Elt. Orig. Excitation encrgy T J7 A Elt.  Orig.  Excitation energy T J7
(keV) (keV)
125 Cd + 0 650 ms (3/2)* 150 Tb 0 348 h (27)
cd” + 50 0 570 ms (11/27) " -~ 40 50 58 mo (879
Ho - 0 728 23
+
o, N o o : ;; ‘)#) Ho"  — 1208 1104 % s (9%
151 Tm IT 0 413 s (11/27)
127 In + 0 083 +
v w1 '3 o ?ﬁ;)) To" e 45¢ ISH 52 s (/2h)
-0 8 Lu IT 0 (3/20
128 In + 0 776 ms (23)* L™ —p  o# 1004 85 ms 11/27
_
:‘b r+r 32‘()) 60 97(7)? h’"s ;7;8) 152 Pm + 0 41 m 1t
- Pm”  + 140 110 752 m 4
"
Sb + 10 7 104 m § ™ . o R0 s (2
129 In + 0 611 ms (9/2%) Tm” T 2004 150 52 s (9%)
_
In + 380 70 126 s (1/27) 154 Pm N 0 1T m o
130 In c 0 8 ms - Pm"  + 50 130 268 m (34)
"+ 50 50 550 ms (107) Ho = —a 0 e m - 2-
In" L o400 550 ms (5%) Ho' —a 260 50 30 m 8t
Sb + 0 395 m (87) Tmm —a 0 81 % (2:)
St T 510 020 63 m (5)* W™  —a 2008 120# 330 s (9h)
s +
Cs , (7) 2928 m 17T 155 Lu +a 0 140 ms (172 3/2%)
Cs T 2 15 R=2(1) fsmix L™ —a 268 l6# 6 ms (11/2)
131 In + 0 280 ms (9/2%) Lu" —a 18004  50# 260 ms  (25/27)
n” o+ 350 40 350 ms 1/27 -
156 Lu —a 0 730 ms (27)
" . + +
In + 410 %0 320 ms (19/2%.23/2%) Le"  —a 3208 1708 179 ms (9%
132 1 + 0 2205 b 4t B wa 0 25 ms 07
o o8 s 1387 b 87) Ht —a 1980 50 444 s high
Ta —p 0 220 ms  (27)
134 Sb + 0 780 ms (07) T —p K218 320 ms  (9%)
Sb™ 4+ B0 110 1022 s (17)
Pr T o 7 om 2 157 Lu T 0 47 s 32t
P~ ok 2008 ol m 57 L™  —a 320 20 474 s 112~
— +
135 Pm IT 0 a9 s 52t 138 vva @ 190((; w ?gg s g+
Pm™  — 1004 2008 0 s (11/27) — i
159 Ta +a 0 (1/2%.,3/2%)
136 0 34 -
i,,, © o o ‘:6; : E;_; T —a LOH SO# 50 ms (11/27)
160 Ta —~a 0 low
"
137 i"‘m T 00# oo 2s ﬁg_)” T" —a 4208 1804 LS s high
m — . m
N 163 Re +a 0 (12 3/2%)
G . nama R —a  1T0H  70# %0 ms (11727)
S 2 - Smix
Pr - 0 145 m 1t 164 Re —~a 0 880 ms
prt - 364 22 212 h 7™ Re” IT 1504 100# high
Pm - 0 324 m (3t
pm"  — 80 260 0 s 1t ) 167 Re T 0 34 s (9127)
’ Re” —a 150§  100# 61 s (1/2)
140 Pm — 0 92 s 1t Ir —p 0 335 ms 172
Pm™ — 440 70 595 m 8™ T —a 2204 0% 295 ms  11/27
142 Eu - 0 24 s 1t 168 Lu - 0 55 m  6(7)
Eu"  ~ 520 50 122 m 8™ L — 2200 130 67 m 3*
145 b To0 (1/2+) 169 Re x 0 81 s (9274
™"~ O# 100k 295 s (1127) Re" IT 1504 70 163 s (127)#
146 T 0 X - Re” IT 3008 1004 (5/2%)
- 5
™ ITiS0#  100# 25 5T 170 Ho + 0 276 m  (6%)
Tm —p 0 235 ms (67) Ho™ + 100 80 $a s uhH
mo . +
m po7l 7 72 ms (107) 171 Au IT 0 124
48 Ho IT 0 22 5 1t A" —a 3008 2008 ~2 oms (11/27)
Ho" —  O# 100 s 6~
° # 939 s 6 172 I p 0 44 s (3T
149 Ho ~ 0 s (1127) I —a 139 10 21 s (1)
Ho" IT 4880 0.20 56 s (1/2)
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A Eh. Orig.  Excitation energy T g A Elt.  Orig. Excitation energy T J
(keV) (keV)
173 I —a 0 98 s (S/2%3/2) 187 Hg IT 0 19 m 327
I —a 1004 100# 220 s (11/27) Hg" +a 1004 0% 24 m 132t
n X 0 ~S1 s (1/2%)
+
e - ;;; ™o M 4 1560 s (9727)
-« 7S Pb x 0 152 s (3/27)
175 Ir —a 0 9 s (5/27) Pb” T O 408 183 s (13/2%)
I’ IT 100 20 am Bi —a 0 33 ms  (9127)
Au IT o0 w2 # Bi" IT  150# 1004 08 ms (1/2%)
A" —a  100# 2008 200 ms S5/rt# . 0 7 )
X s
177A0  —a O LIS s " IT 1004 SO# Mmoo (")
Av’  t+a  A0#  360# " T 370 50# a4 ms (97)
Hg —a 0 130 ms Bi —a 0 4 ms
HgP  IT 1204 100# 13/2* Bi"  —a  190# 150# 200 ms (107)
178 Lu 0 84 m 1Y) 189 T +a 0 23 m (/2%
" -
Ly 1237 26 21 m 9™) -~ — 6 14 m 92
Ta T 0 931 m 1t Po X 0 ar2—#
T - 0 100 236 b (DT po™ IT 0% 604 s1 s 132t
AU —a O 71 s (S/2F) Bl —a 0 &80 ms  (9727)
A IT 2008 1504 ar2—) Bi —a 7 25 70 ms  (1/2h)
Hg +a 0 109 s —
H  +a 1608 80 (1312%) [0Re o+ 0 Momo @
¥ Re IT 210 50 32 b (67)
Ti —a [} 190 ms 1/2 mn o 2% m -
m — - - -~
T a  560# 2104 14 ms (927) T ~ 0 sw 7 om
180 Ta 0 8152 h 1t Bi —-a 0 63 s 3t
Ta" 40 752 13 stable 9™ Bi"  —a 2108  SO# 62 s 10~
181 Pt +a 0 51 s 1/27 191 TI +a 0 (1/2t)
Pt +a 396 14 (13/2%) " - 29 7 52 m 92A7)
Au +a O n4 s 52 Pb x 0 133 m (low#)
Av? +a 4404 200# (1/27) Po™ 1T 90# o0 218 m 13/2(*)
Hg +a 0 36 s 1/2(7) Bi —a [} 12 s 9/27)
Hg” +a 1104 804 13/2% Bi" —a 242 7 15 ms (1/2%)
Tl —a 0 34 5 a2t -
™ T 600k 2004 27 ms (9727) P Th o w oom o)
P LN (112" # Bi  —a 0 s @t
m _ ~ R ”
PY a  0#  60f 0 ms (13/27) B —a 2008 96 s (10-)
182 Re IT 0 640 h 7t ~
Ro™ @ 100 127 b 2t 193 P x 0 (372 R
T x 0 20 s Py IT 1304  8OK 58 m 13/t
n IT  100# 100# 29 ¢ T+ Bi —a 0 67 s 9/727)
" IT 600% 1408 n- Bi" —a 308 7 32 s (1/2%)
Po —a 0 360 ms  (3/27#)
183 Au T 0 420 s 52 Po™  —a  140#  8O# 260 ms 1372t
AW e 2306 06 12" : o o1s |
- 194 Ir 19. h -
Hg +a 0 88 s 112 .
He"  +a 2404 4O# | s bt I + 350 70 171 d m;u .
M +a 0 69 s (1/2%) Bi  —a 0 06 s (2737
-
T —a 460K 1004 60 ms (927) i: - 278 S00 125 s ;}r‘; )
Pb X 0 300 ms  (t/27
P T 708 4ok 6 s 132+ ) A" _a 2508 1504 180 ms 10~ #
184 T x 0 (2 195 Ir -n 0 25 h 32
T IT 100§ 1004 T 7+ " + 10 20 38 h 14/27
TP IT 5008 1408 n- Pb + 0 ~15S mo 32
Pb™ T 2029 0.7 150 m  13/2%
185 T1 x 0 195 s (/%) Bi —a 0 183 s (9/27)
i IT 4528 2.0 1.83 5 (9/27) B —a 399 6 87 s (1/2%)
Pb x 0 a1 s 127 # Po —a 0 464 s (3/27)
Po™ IT  6O#  40# 61 s 13/2T4 Po™  —a  190#  BO# 192 s (13/2%)
Bi T 0 927 At —a 0 140 ms  9/27#
B¥  —p 100# 1004 s ps (/2% A" —a =20 60 N0 ms  UH
L 75 s 2 19 Ir n 0 2 s (07)
T I 1008 - sok 45 s T e + a0 o 40 b aonT)
Tl- IT 404 504 29 s 10 B8i —a 0 5.1 m (3+)
Bi ~ —a 0 B Bi"  +a 167 3 6 s (Th)
Bi —a 250# 250# 10 ms 10 Bi" ta 270 4 400 m (107)
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A Elt.  Orig.  Excitation energy T J A El. Orig.  Excitation energy T J
(keV) (keV)
197 Pb X 0 8 m 32 23Ra —a 0 274 m 12
PY”  IT 3193 07 4 m Bt Ra"  —a 1768 6 21 ms 17/2~
Bi +a 0 93 m  (9/27)
Bi”  IT 5108  SO¥ 52 m (1/2%) 214 AIP —a 0 558 ns 1
Po  —a 0 6 s (3/27) AP —a % 9 268 ns ~
Po"  —a 2304 SO# 258 s (13/2F) At - 234 6 760 ns 9
AL —a 0 350 ms  (9/27) Fr  —a 0 50 ms ()
A" —a 50 70 37 s (1/2%) Fr™ —a 123 6 335 ms 97)
RN —a 0 66 ms (3/27#) _
216 Ac —a 0 330 ps 17)
m _ +
Rn a 2408 90K 21 ms  (13/2F4) AP —a w10 30 s P
198 Bi +a 0 103 m (2¥3%) Th —a 0 28 ms ot
Bi™  +a 1504 SO 16 m (Th) ™ —e 2030 20 180 s 8t
" Z
i' I 398# So# Z; s Ei(i ) 27 Ac —a 0 6 ns 912~
A‘,,, e sw N e 2 AP  —a 2012 20 740 s 2012+
voma &os ) Ps  —a 0 34 ms 912~ #)
19Bi  +a O 27 m 92~ Pa"  —a 1860 70 15 ms
m +
Bi IT  640%  50# 2470 m (1;2_) 208 Fr i, o 0 ms ()
Po"I —a 0 54 m (3 2+ ) " —a 86 s 20 ms
Po" —a 3119 28 417 m 132t P T 2008 150% high
an —a 0 620 ms (3/2 +) Ac o 0 112 s -
Rn™ —a 2504 1104 20 ms (13/2%) A IT 1508 So# -
200 Au o+ 0 /4 m 1) M A —a 0 50 s a-)
Au + %0 70 187 h 12 A" —a 2004 1508 105 m high
At —a 0 4 s (5
A" —a 13 3 47 s [ead) 224 Fr 0 330 m 1)
At" IT 34 3 35 s (107) Fr' —440 100 contamination
201 Po  —a 0 153 m 32~ 229 Pa —a 0 150 d (5/2%)
Po™ IT 4242 25 89 m 132 Pa”  +nn 15 9 420 s 3/2°
Rn —a 0 70 s (3/27)
20 Np —a 0 46 m
"
Rn™ —a 2804 1104 38 s (132F) NP T 308 2008 am
"
0 A e 0 1B s 23 234 Pa m o 670 h p
Al IT 504 SOM 182 s (T7) pa™ _ %0 30 T om )
At IT  440#  5O# 460 ms (107)
Fr —a 0 300 ms (3%) 235Cm —a 0
F"  —a 360 500 30 ms (107) cwP T 50% S0 am
203 R0 —a 0 a5 s (3/25/)7 236 Np T 0 154 ky (67)
Rn”™ —a 363 4 28 s 13/2(%) Np™ + €0 50 25 h 1
Ra —-a 0 33 ms (3727 #) Np” +a 240 50 3~
am +
R4 a 2908 1204 39 ms  (13/2%) 257 Cm —a o
204 Fr —a 0 17 s (3%) C®  IT 2008 1504 2=
" —a 54 6 26 s (TH) Bk —a 0 72t 4
Fr* —a 330 6 1.6 s (107) Bk? T 0% 30% (3/127)
205 Ra  —ea 0 20 ms (3/27#) 238 Bk —eo 0
Ra™  —a 2904 1208 00 ms (1321 #) BK” T 2004 150# am
206 Fr iT 0 159 s @23t 239 Cm - 0 ~29 h (71127)
" OIT S04 SO# 159 s (%) Cm” T 150« 100« vzt
F' —a 5804  SO# 00 ms  (107) Bk —a 0 (7/27)
Fr* 100 100 R=7 spmix BK  +ta 41 1 3/27)
07 Ra  ~a 0 13 s (5/27327) 240 Np + 0 619 m s*)
Ra" —a 560 50 55 ms  (13/2%) Np™ T 20 1S 722 m 1+
Bk - 0 48 m
208 Ac —a 0 9 ms Bk? IT 3304 1004 am
A" —a 510 22 27 ms
241 Cm 0 328 d 172+
21t Po —a 0 516 ms 92 cm’ IT O#f 1008 5/2%)
Po”  —a 1462 5 252 s (25/2%) Bk _ 0 (1/2%)
» ~
212 Bi 0 055 m (7 BKP a1 an2”
Bi™ o 250 30 250 m ) Cr —a 0 378 m 742
) N " ci? IT 150%  100x (1/2%)
fo 1? i 20 s 0 Es -a 0 10 s
Po" a2 aSls (87) Es? T 400« 200x 12ty
At —a 0 314 ms (17)
A" a 222 7 19 ms (97)
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A El. Orig. Excitation encrgy T J7 A Elt Orig. Excitation encrgy T J7
(keV) (keV)
242 Np IT 0 55 m (6)(T# 254 Es —a 0 2157 4 (TH)
Np” + of S50 22 m (%) Es™ + 838 25 393 n 2t
Bk - 0 0 m 27 Lr —a 0 13 s
Bk? IT 250  100# 4= L IT o4 704
Es —a 0 50 s
B T o008 2004 255 Fm  —a 0 2007 h U2t
Fm? IT  250%  100x (9/2%)
243 Np IT 0 18 m  (527) Md —a 0 27 m (127)
Ny’ +p S0« 30 (5/27) M IT  100% 70« am
Cm —a 0 21 y st No  —a 0 Alomo (1724
cm ta 177 9 22+ No” IT  100% 70 (1/2%)
Bk - 45 -
o pal sg* 0u h ggﬁ; 256 Md —a 0 1L om (07.07)
b ) v Md&® IT  150# 1004 am
sp —a 0 | Y (3/27) Lr —a 0 8 s
Es IT  400%  200x am L T 100 70
e :"‘m 8(5)8 0o "’ié h 23 ) %TNoe  —a O B s (1)
m - - ~ m N No? IT  250% 100 am
ka —a 0 43 h (7) Lr —a 0 646 ms (9/2%)
:k IT 148# S0# " am L IT 1504 1004 am
S —a 3 S +
Db —a 0 47 s (n2hH
14
Es T 2004 150% am Db’ IT  100x  T0x (71/2%)
245 ka —a 0 494 ¢ 3/2*_ 258 Lr — 0 3N s
Bk IT  50x  30% (127) L IT 2004 1504 am
cf —a 0 450 m (5/&+ ) b} —a 0 46 s
(o4 IT  150%  100% 112 w” IT o4 1508 am
Es —a 0 1 m (327)
Es? IT 3008 1004 am 259 No —a 0 58 m (92%)
Md T 0 W s (1/27) NoP  IT 2804 10
Md™  —a 100K 1004 30 ms  (1/2) L me 0 634 s
L IT  350% 150
246 Am IT 0 39 m  (7T7) Db —a 4] 31 s (71124
Am™ 30 10 250 m 2A~) Db’ IT  100% 70« (3/2%)
Es —a 0 77 m (4_,6+) Db4 +a 210% 110 9/2%)
P
f: . _‘I 35(0)# 2004 o < " 600 —a 0 152 s
Md"  —a 210 70 10 s w T 2004 1504
247 Es o 0 455 m Ut 261 Db —a 0 65 s (3/2%.9/2%)
Es? T 400x  200x am DY IT 100%  70% am
Fm w 0 s s Rf —a 0 230 ms (7/2F)
Fm? IT 150« 100 (172%) R IT 100+ T0x (312%)
Md - o 270 ms RtY  +a —60# 130# (9/2%)
Md”  —a  SO#  100# L2 s (1/2%) 262 Bh e 0 102 ms
248 Bk - 0 >0y (6% Bh"  —a 320§ 1604 80 ms
BK™ + 04 04 27 T 263 Rf IT 0 800 ms (9/2%)
Bk” +a  SO¥  SO# (57) R  —a  100%  T0x 350 ms (37214
Hn —a 0 18 ms
249 Fm —a 0 26 m (1U7H) ’
Fm? IT 2606 2008 (9/27) Hn” I o8 1008 am
Md —a 0 24 s 264 Bh —a 0 700 ms
M IT 50% 30« am B IT 3004 150% am
250 Bk +a 0 3297 h 27 265 Hn IT 0 16 ms  (9/2Y#)
Blil” +a xg.l 2.1 213 ps 7Y Hn" —a 4008 1004 12 ms  (3/2%#)
Mi —a 52 s
M IT 2504  150# am 267 Hn  —a 0 50 ms  (3/2t#)
Hn? T O#f 1508 (/2= #
251 Md —a 0 40 m o 3 ;
M¢? IT  50%  30% am Ho ta S30R 08 am
No —a 0 B0 ms (7/2%) 268 Mt —a 0 HO  ms
No” IT  400%  100% 9/2%) M’ IT 2504 1004
252 Md X 0 23 m 269 Hn  —a [}
M IT 1004 1004 am Hr’ IT 1504 100#
253 Md X 0 ~10 m 271 Xa —a 0 12 ms (11/27#
M T S0% 30 am Xa” IT 5004 3004 180 ms
No —a 0 17 m (9/27)
No IT 4008 1004 (1/2%)
Lr —a 0 1.5 s
L IT 190 508
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Table III. Input data compared with adjusted values

(an update of the table given in ref. [IV])

EXPLANATION OF TABLE

The ordering is in groups according to highest occurring relevant mass number.

Item

Input value

Adjusted value

v/s

Dg (see [IV],
Section 3)

In mass-doublet equation: In mass-triplet equation: In nuclear reaction:

H =!H, N =I*N, Rb*, RbY: different K™, Cs™, Cs":
D =ZH, O =!0, mixtures of two upper isomers,
C ='2C isomers, see table II. see table IL

Mass doublet: value and its standard error in pu.

Triplet: value and its standard error in keV.

Reaction: value and its standard error in keV.

The value is the combination of mass excesses A(M — A)

given under ‘item’. It is the author’s experimental result and

the author’s stated uncertainty, except in a few cases for which
comments are given and for some a-reactions where the errors

have been increased to 50 keV (see [IV], Section 10).

Output of calculation. For secondary data (Dg = 2-20) the

adjusted value is the same as the input value and not given;

also, the adjusted value is only given once for a group of
results for the same reaction or doublet. Values and errors were
rounded off, but not to more than tens of keV.

# Value and error derived not from purely experimental data,

but at least partly from systematic trends.

Deviation between input and adjusted value, given as their dif-

ference divided by the input error.

1 Primary data.

2-20 Secondary data of different degrees.

B Well-documented data which disagree with other well-
documented values.

C Data from incomplete reports, at variance with other
data.

D Data not checked by other ones and at variance with
systematics, replaced by a recommended value (see
Section 9).

F Study of paper raises doubts about validity of data
within the reported error.

R Item replaced for computational reasons by an equiv-
alent one giving same result.

8] Data with much less weight than that of a combination
of other data.
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Sig
Main flux

Lab

CF

Reference

Remarks. For data indicated with a star in the reference column, remarks have been
added. They are collected in groups at the end of each block of data in which the

G. Audi, A.H. Wapstra / Nuclear Physics A 595 (1995) 409480

Significance (x100) of primary data only (see [IV], Sec-

tion 4).

Largest influence (x100) and nucleus to which the data con-

tributes the most (see [IV], Section 4).

Identifies group which measured the corresponding item. Ex-

ample of Lab key: MA3 Penning Trap data of Mainz-Isolde

group. The numbers refer to different papers or even to groups
of data within one paper.

Consistency factor. The standard error given in the Input value

column has been multiplied by this factor before being used in

the least-squares adjustment.

Reference keys:

89Sh10 Results derived from regular journal. These keys are
copied from Nuclear Data Sheets. Where not yet
available, the style 95Me.1 has been used.

84Sc.A Result from abstract, preprint, private communica-
tion, conference, thesis or annual report.

* A remark on the corresponding item is given be-
low the block of data corresponding to the same
(highest) A.

Z recalibrations of 91Ry0l for « particles, 90Wa22
for ¥ in (n,y) and (p,y) reactions and 91Wa.A
for protons and y in (p,y) reactions (see [IV],
Section 2).

highest occurring relevant mass number is the same. They give:

(i) Information explaining how the values in column ‘Input value’ have been derived
for papers not mentioning e.g. the mass differences as derived from measured
ratios of voltages or frequencies - a bad practice - or the reaction energies or
values for transitions to excited states in the final nuclei (for which better values

of the excitation energies are now known).

(ii) Reasons for changing values (e.g. recalibrations) or errors as given by the authors

or for rejecting them (i.e. for labelling them B, C or F).

(iii) Value suggested by systematical trends and recommended in this evaluation as best

estimate (see Section 9).
(iv) Separate values for capture ratios (see [IV], Section 6).
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Iiem Input value Adjusted value v/s Dg Sig Mainflux Lab CF  Reference
wt 140080.95 35 140080.9 0.4 0 1 100 100 7t 94PaDG
H,—D 1548 302 012 1548.2863 00007 -5 U OHI 2.5 93Go37
*HB ) He 18.597 014 185006 00009 —5 U 95Hi.1
‘Hiyn)*H 2300 300 2910 110 20 2 95ALA
SH(y.2n)*H 5200 400 5740 950 14 2 95ALA
4200 400 39 C 958¢.A
TLi(ny)®Li 2032.78 15 2032.80 0.12 1= TAluA =
2032.84 2 -2 - ORn 9lLy0l Z
ave. 2032.80 0.12 0 1 100100 *Li average
*"Li(n,y)® Li PrvCom to ref. 74AjLa **
OHe(y,2n) He 1200 300 1070 70 -4 U 94Kol6
OLi(yn)’Li 150 150 25 15 -8 U 90AMOS *
25 15 2 95Zi.1
0LiP (yn)’Li 240 60 2 95Bo.A  *
?Be(®Be.bB) OLi —34060 250 ~33276 15 31 F Brk 75Wi26 =
9Be('3C,12N) 0Li¢ —~36370 50 —36390 40 -5 1 61 61 '°Li Ber 93Bo03 =
0ge('4c.0) He —41190 70 2 Ber 940504
+1OLicyn)’Li From ''B(x~ p)'°Li GAu %%
+1OLigy.n)’Li Resonance less than 50 above the one ncutron threshold, but 95Zi.1  **
* could also be final state interaction; then '©Li would be 200 higher 95B0.A *x
«OLi# (yn)7Li From '©Be('2C,'2N)10LiP (17 ievel) GAu %%
*?Be(°Be 8B)OLi F: definitively to a higher lovel GAu %
«*Be('3C,J2N)1°Li9  Revised with Breit—Wigner dine shape (probably 2% lovel) 95Bo.A %%
UpLi¢B) OLi —32431 8O —32396 15 4 U MSU 94Yo0! =
"gLi¥B) L —~32908 62 —32870 0 6 1 39 39 '°Li¢ Msu 94Yo01
Hp4c,140)! L ~37120 35 —37114 27 2 - MSU 93Yo07
(= at)!Li ave. —33144 29 —33150 27 - 1 89 89 'L average
LI B) 0L Original (> —32471) re-evaluated GAu  *x
* Existence of this level not completely certain 94Y001 %
VB (3Hep)'2C 19692.86 44 19693.0 0.4 3 - Mun 83ChOR
Op(ad)'?C ave. 1339.9 0.4 1340.0 0.4 R 92 9 ' average
20¢2p)i0C 1770 20 1771 18 13 95Kr03
+OB(Hep 2C Original @ = 15305.45(.3) revised by authors to 15253.95(31) 83V0.A *x
« to 4438.91(.31) level AjSe *x
cp-"*CH 2921.9086 0012 2921.9080 00009 —5 1 57 56 C Ml 10 94Di.A
2921.9074 0015 4 1 37 36 “C MN 10 94DiA
138e? (IT) ¥ Be 1500 500 3 94Dc32
Bedttc 4oy ee? —37020 50 2 Ber 920504
CHy—N 12576 0598 0008 12576.0590  0.0006 —9 1 62 51N MII 10 94Di.A
14ci4c, 40y Be? — 43440 60 2 Ber 95Bol0
CDH-UN 21817.9119 0008 218179017 00007 —3 1 75 75BN ML 1.0 94DiA
CH;~N 23366.1979 0017 23366.1980  0.0009 R 27 B'H  MII 10 94Di.A
NMy)PN 10833 315 021 10833.3016 00023 —6 U 94Ju.A
CH4—O 36385.5073 0019 363855065 0.0000  —.4 1 21 16'%0 Mn 10 94DiA
363855060 0022 2 1 16 12 M 10 94DiA
N,—C O 11233 3009 0022 112333884 00014 —11 | ® 26N ML 1.0 94DiA
e 2n)y e — 48380 60 2 Ber 95B010
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Item Input value Adjusted value v/s Dg Sig Mainflux Lab CF Rcference
10¢ Hen) ¥ Ne —3183.9 15 2 94Mal4
C Ds~Ne 63966.9329 0026  63966.9361 00017 12 1 44 35 ONe MIl 1.0 94DiA
0 D, —PNe 30677.497 067 30678.0022 00021 30 B OH! 2.5 93Go38
2ZNe—PNe —1056.415 290 —1054.67 0.23 24 B OH1 2.5 93Go38
25 Mg(p.n) % Al —4786.25 12 —4786.49 006 —20 - Auc 94Brll =
ave.  —4786.14 0.09 —38 1 39 29 B4 average
M (pn)?® Al T = 5209.46(.12) to Z°AI" at 228305 YOEndt *x
27 A7 si —5594.76 10 2 Auc 94Br37
BSi—Cyam ~23073.43 30 —23073.4673  0.00200 —.1 U STI 1.0 93Jc06
—23073.00 n T OHl 2.5 94Go.A
Cy D;—3si 51277.0224 0024 512770232 00018 4 1 S8 S8 28§  MI 1.0 94DiA
SN, —288i H, 76412007 0024 7641199 00018 —.4 1 58 42 BSi  MIl 1.0 94Di.A
2 Ak(py) 2 sit —956.035 00 —956.06 006 —20 2 Auc 94Br37
Bsipyrc 5143.30 05 2 Auc 94Li20
Hspm*al —6273.11 25 —6273.64 007 -23 B Auc 92Ba.A
*‘“S(p,n)“Cl Provisional; not yct corrected for atomic excitation processes 92Ba.A **
* disturbed by resonance; at least .5 uncertain 94Li20 *x*
Hsipyr¥al 6370.39 20 6370.63 0.09 12 R Ouk 83Ra04
BggHyBal 167.35 .10 167.14 008 —21 B 93Abl11
167.23 10 -9 B 93Be21  *
167.222 095 -9 - Averag  *
ave. 167.15 0.09 —1 1 97 9% ¥ average
*JSS(/S_ )35Cl Adopted: simple average and dispersion of 9 data GAu  *x
© Ar(d Hey P CI-®Ar)¥ a1 —4024.1 24 —4022.3 17 7 1 52 52%C Ha 93Ma50
vinpOT 2084 10 2990.7 11 7 U ILL 94Wal7
SlCa—Cys — 38800 350 —38530 100 8 B TO3 1.0 90Tu0l
+31Ca—Cy 5 B: “thc ncw data sct is the superior™ do not use TO3 where TOS cxist 94Sc12 *x
S5Fe(e)5S Mn 231.0 1.0 23138 0.10 4 U W05 *
231.37 10 a1 99 72 5Mn 95Dal4
*Sch(e)ss Mn Error estimatc by compiler AHW  xx
ONi(n,y)®' Ni 7820.07 20 7820.00 013 —4 - ILn 93Ha05
ave. R19.92 0.13 6 1 98 74 O'Ni average
N8 )% Cu 66.9459 0054 66945 0005 —1 1 100 82 ON; 930h02
55 Cu(pn)®Zn —2134.8 0.8 —21343 0.3 7 - Yal 690vO1
ave.  —21338 0.4 —12 1 84 6 Bcu average
cu™am)™®cu 140 80 3 75Re09
cu™ (B~ )0zn 6360 110 6740 %0 34 B 75Rc09
Ge(e) Ga 233.0 5 2319 03 -2 - Hei R4Ha.A
2321 5 —4 - 93DI03 =
ave. 2322 03 —& 1 % 80 "Ga average
*"Ge(e)" Ga Original error .1 increascd for calibration uncertainty GAu  *x
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ltem Input value Adjusted valuc vls Dg Sig Main flux Lab CF Reference
pr(gt)se 4688 140 4680 130 0 3 ®7THe21 *

+Br(g* )" se Et = 3640(140) to Se™ at 25.71 NDS  xx
T4Br(g*)yse 6857 100 6907 15 5 U 69Lal5 *
«T4Br( gt ) se E* = 52000100), 4500(100) to 634.76, 1363.21 levels 69Lal5 x*
. from "*Br" at 13.8(.5) 93D00S %+
seny)™se 6962.6 3 6962.58 028  —1 2 T9BrA =
*8Se(ny) 7S¢ From y's to 95.77, 527.93, 1088.65 levels (,Z) NDS s
B2 As(8™ 1%2sc 7270 200 2 70Va31
82 a5 (8~ )¥2sc 6600 200 7519 25 46 F T0Ka04
¥25¢(1, He)P2 As™ ~7500 25 2 LAI T9Aj02
B4 As(B )% se 7195 200 9BT0# 3004 134 F Trs 94Gi07 =
B4pr (B YK 4970 100 2 70Ha21
By (gt )84sr 6499 135 6490 90 -1 2 BNL B1Li12
6475 124 12 82Dc36
Baym gt ySisy 6409 170 2 BNL 81Li12
P As(87 )% se Observed (87 n) decay implics OB > B681(15) 9IRUO! +
86Kr—C7.167 —89389.9 12 —89389.7 1.2 2 95 95 %Kr STI 10  95CaA
8Mo( 8+ )P NDb 5270 430 4 94Sh07 =
*3Mo( 8+ )*Nb E* = 4000(400) to (0*,1% 2% ) level at estimated 250(160) 94ShO7 %
bt )Y zr 5165 60 3 82Dcd3
Mo(8* )% Nb 6382 308 6490 210 4 82Dcd3 »
6589 300 - 4 9IMil5
«*TNb( g+ ¥ zr Q0+ = 5169(60) from 37Nb™ a1 3.9(.1) 91Ju05 *x
«*"Mo(8+ )3 Nb Qt = 6378(308)) 10 BT ND™ at 3.9(.1) 91Ju05 **
¥ Mo(8* ¥ Nb E* = 5300(300) to level 262.7 above °/Nb™ at 3.9(.1) 91JU05 **
¥ Ro—*Rb; o35 2615 9 2617 4 2 1 24 21 ®Rp MA4 10 95Hal
B Rb(B™ )8 sr 5318 9 5313 4 -5 - Gsn RODCO2
ave. 5314 4 -2 1 78 77 ®Rrp average
«HRb(8 ¥ sr Original crror 4 corrected by ref 94Ha.A +=
$9Rb—53Rb) 047 4628 9 4636 6 9 1 3 41 %Rp MA4 10 95Hal
Rb(B™ I Sr 4510 9 4496 5 -15 - Gsn 80Dc02 =
ave. 4501 7 -7 1 57 57 ¥Rb average
«*Rb(8 ™ )¥sr Original error 8 corrected by ref 94Ha.A * =
PRb—#Rb; 59 8211 14 8224 8 9 1 37 35%°Rb MA4 10  95Hal =«
Oy(p)PzZr 273 5 22%0.1 1.6 14 - 64Lal3
ave. 2279.2 2.0 4 1 62 40 Py average
Hre(gt )Mo 9130 410 8960 240 -4 4 741201 *
W7 g+ )P Mo 9270 300 4 810x01
«PRo—85Rby gs0 From original 8326(9) from “°Rb™ at 106.90 M — A = —79257(9) NDS
* original error (9) + 10 for possible weak ground-state mixture GAu  *x
Te( gy Mo ET w7900(400) to ground-state (22%) and 948.11 (77%) level NDS  xx
I Rb—**Rb; o7 11003 10 11008 8 501 71 70 %"Rb MA4 10 95Hal
I sr—85Rb) o7 4702 9 4683 6 —21 1 47 44°%sr MA4 10 95Hal
IIRb(B™ S 5850 20 5852 8 1 - McG 831202
5860 10 -8 - Gsn 92Pr03
ave. 5858 9 -7 1 86 74 sre average
Nsr Ty sr 70 20 39 1 —1.5 1 32 26 Vst AHW
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Item input value Adjusted value v/s Dg Sig Main flux Lab CF Reference
Nsr(s )y 2669 10 2707 6 38 B S3AMO8
2684 4 58 B 73Hall
2704 8 4 B Gsn 80Dc02
2709 15 -1 B MG 831202
2691 9 18 1 43 39 %sr Averag =
Ny~ )ze 1545 5 1544 8 18 O 64Lal3
ave. 1544.1 1.9 4 1 9% o5y average
% Mo(gt )Y Nb 4435 23 4434 1 0 R 930506
s (1T 8¢ B feeding in 9'St. < 8% of ground-state and 25% of 93.628 level NDS  x
Clsrg™ Yy Original error 3 corrected by ref 94Ha.A xx
s )y Adopted: simple average and dispersion of 4 data GAu  *x
92Rb—35Rby og2 15176 9 15169 7 -7 57 56 2Rb MA4 1.0  9SHa.l
925r—85Rb; 2 6482 9 6474 7 -5 1 59 58928r MA4 10  95Hal
S Rb—55Rb; 094 18549 10 18535 8 —-14 1 62 61 PRb MA4 10  95Hal
938r—85Rb) 004 10526 10 10525 8 - 1 65 64%Sr MA4 10  95Hal
94Rb—35Rby 106 23958 10 23968 9 10 1 78 77%Rb MA4 10  95Hal
945r—B5Rb; 106 12924 10 12921 8 -3 1 60 58 %%sr MA4 1.0 95Hal
(g™ )Y 1512 10 3508 8 -4 1 62 32%Y G 80De02
My (g~ )z 4920 9 917 7 -4 1 6 6 %Y Gsn 80De2 %
*“Sr(ﬂ" )94Y Original error 6 comected by ref 94Ha.A ==
Ky(g—)%zr Original error 5 corrected by ref 94Ha. A *x
955r—FRby 118 17987 10 17978 8 -9 1 65 62%Sr MA4 10  9Y5Hal
Sy(g )y zr 4445 9 4453 7 9 1 69 67%Y Gsn 80Dc2
Y (8~ )5z Original crror 5 corrected by ref 94Ha.A *x
* Q07 = 4417(10) given by samc group, not used 84BLA *%
Bsr(B~ )XY 5413 2 5387 15 -12 - Gsn 80De02  *
ave. 5376 15 7ot 92 73 P average
=SB )PY Original error 20 corrected by ref 94Ha. A **
* Q™ = 5362(10) given by same group, not used 84BLA xx
HRn(8+ )% Ru 5151 50 5057 10 —-19 U 94Ba06
PRh(8Y)PRu 2038 10 2043 7 5 - 52Scll =
2053 10 —-10 - 59To.A
2110 0 -17 U 74An23
ave. 2045 7 -4 1 95 94 PRh average
Ppa(gt )P Rn 3410 20 3387 15 —12 i 57 51 %pg 69PHO1
«PRh(B* )P Ru Et = 740(10) from PRh™ at 64.3 10 340,73 level NDS  xx
Py gt )P R0 E* = 2180(20), 1930(20), 1510(20) 69PhOT *x
* 10 200.4, 464.0, 874.1 levels above 1/27 level (now ground-state) NDS  *x*
W0Cd—Cy 333 —~T9880 240 —79770 100 5 1 19 19'cd €SI 1.0 95LeB
1001y Cy 333 —69010 450 —68850 410 4 1 83 8 ' cs1 1.0 95leB
100 5,8 )'%pg 7075 90 7050 80 B - T9Ve.A
7022 200 1 - 80Ha20 =«
ave. 7070 80 -~.2 1 89 88 May average
10y g+ )10y 10900 930 10170 390 -8 1 18 17'®m Ly 955201 =
W0ga(8% )% 5220 800 72708 2004 26 C 95He.A
#1®0 A58+ )1%0pg  From 5 ground statc to 2920.4 high spin level TIVEA =x
10 ag(g)10pg  E+ = 5350(200) from ‘P Ag™ at 15.52 10 665.57 2+ level NDS  *x
«'Omat)%¢cd  From lower and upper limits 9300— 12500 GAu  *x
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Item Input value Adjusted value v/s Dg Sig Main flux Lab CF Reference
12 pp(8+)1%pg 5800 200 5950 70 8 F 67Ch05 =
2910 140 15 C 70Be.A
10250 (8+)12 ¢y 9250 380 4 Lvp 958201
=2 Ag(g*)i02pg F: E* = 2260(40) does not fit with later decay scheme NDS  *x
«12 Ay (g+)102pg O « 4920(140) from '%2Ap" at 93 NDS
gty 2cqg From determined upper 9900 and lower 8600 limits GAu  *%
195 5b(p) 1™ sn 4826 15. 5 94TI03
1T (a) ™ sn 42902 9. 429 9 3 3 94Pal |
M ea) M sn 39822 15, 4008 5 17 3 798¢22
40113 5. -6 3 91He21
18 Fa)'% s 4100 50 5 94Pat2
18 Mo g~ ) 1% 5100 &0 4750%# 1504 —-58 D 953002 x
1B Mo(g— ) 1081 Systematical trends suggest '® Mo 370 more bound GAu  *x
N0y (o) 00 g 3590 50 3580 50 -1 7 91He21
Mya)'¥gp 3290 50 3280 50 -2 3 97He.A
e (a) 7 e 3720 50 3720 50 -1 4 91He21
M2xe(a) BT 3335.4 7. 3330 6 -7 6 94Pal |
2¢5(py!1 Xe 814.3 5 94Pa}2
Hics(py2xe 982.7 4. 973.5 26 —23 7 92He.A
967.6 6. 10 7 94Pal2
H4Baiy,12¢)128n 18110 780 19050#  200# 12 F 95Gu0l
*"ABa(y.'zC)lmSn Most probably background GAu  *x
WS (rp) 15 1 10 7 5 NDS
R )5 Te From uniform distribution of probability ranging 0-20 keV GAu  *x
Hogpm(gt)!t6sn 5090 0 2 60Jc03
Neestary'ecs 5 4 5 4 0 1 100 65 'ocs* 86AU02
)
*16csr (rmylécs Original 24(19) corrected for new cstimated IT « 100(60)# GAu %
N7 Ce" —133Cs gup 11900 21 2 MA4 10 95B0.1
" ag(8~ )" 4160 50 3 Sty B2AI29
Wty e 4610 110 4670 70 5 - T0Be.A
ave. 4650 70 3 1 87 87 7] average
«Tag(B)117Cd QT = 4260(110); and 4170(50) from 117 Ag™ at 28.6 NDS =%
MU T i 0% = 4310(100) assumed to 274, 325 level AHW  4x
B eg(ea) *Te 11100 500 1I0S0# 2004 0 D 78DA07
B ag(g—)8cy 7122 100 7140 60 2 3 Stu R2AI29
710 470 1 U St 824129
7155 76 ~2 3 95Ap.A
B (g— ) Bsn 4270 100 25208 S04 25 B 64Kal0
Mestamcs s 4 2 R2AU01 «
*BCs(eay' e Systematical trends suggest 14 410 more bound GAU %%
1B Ag(p— ) By E™ = 4330(240), 3960(170), 3810(150) GAu %
* to 2788.75, 3224.37, 3265.70 levels, reinterpreted OSAP.A %%
«"EAg(g= "8 ¢cq E~ = 3990(720), 3910(630) NDS  #x
* from "8 Ag™ at 127.49(.05) to 3181.72, 33818 lovels, reinterpreted OSAD.A %%
*“RCSr(lT)”SCS Original 24(19) corrected for new estimated 1T = 100(60)# GAu  *x
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Item Input value Adjusted value vls Dg Sig Main flux Lab CF Reference
M9eg® 13¢5 g5 7012 13 7013 9 S - MA4 10 95Bo.1
ave. 7015 9 -2 1 97 97 19¢s¥ average
s aT)¥es 16 11 16 1 0 1 w00 100 "9 82A001
«110cs¥ ()9 s Original 33(22) corrected for new estimated IT = SO(30)# GAu %
100e* 13¢5 g 5083 17 5970 9 -1 - MA4 10 95B0.1
ave. 5965 10 6 1 89 89 120cs" average
10C5(ea)! 1o Te 9200 300 8990 90 -7 1 9 g libp 76J0.A
1005(87 )P4 8450 100 8330 70 —12 3 95Ap.A
st (1m0 5 4 5 4 0 1 100 100 2 82AU01
*10cst (1)1 20 ¢ Original 24(19) corrected for new estimated IT = 100(60)# GAu  *x
12lpr(py10ce 37 50 3 90B039
2eg(p=) ' m 4780 80 3 St 24129 »
*2lcgg ) m Q™ = 4890(150); and 4960(80) from '2' Cd™ at 214.89 NDS  #x
2cgm s g7 2955 17 2959 10 2 2 MA4 10 95Bo.1
Dpeing) P e 6929.1 5 6929.4 05 6 1 % 80 21 91Ho08
1505 133Cs 90 —1386 14 —1395 8 -1 - MA4 10 95Bo.1
ave.  —1384 10 —-1.1 t 68 6 'Cs average
1Bcg(p™ )% m N2 62 4 Stu 87Sp09
1Bcgm(8~) B nn 35 4 Stu RISp09 =
1B1(6)' P Te 185.77 06 2 94Hi04
*Bcd(p~ )P m E™ = 4625(62) 10 2497.45 level NDS  *x
*Bca™(B7)' P E~ = 5009(109), 4581(126), 4533(39) to 2101.50, 2640.32, 2641.92 levels NDS %
PNd(ep)'® Ce 5300 300 61104 2004 27 D 78Bo.A *
*129Nd(ep)l28 Ce Systematical trends suggest '22Nd 810 less bound GAu  **
Boxe_c 3¢ B¢y —6407.63 121 —6405.1 1.0 1.4 1 28 28 'OXe Ha1T 15 94Hy01
30gn(g~ ) ¥sp 2195 35 2148 15 —13 3 Stu TIN06 %
2080 ) 17 3 TINWOL
2149 18 —i 3 Gsn 905113
ogpm (1)1 0 56 5.1 2 3 94Wa,A
0gh(87 )01 5020 100 4959 25 -6 U St TILu06
4959 25 2 Gsn 908113 *
»1308n(8— )1 ¥0sb E™ = 1490(%0). 1150(35) to 702.3, 1047.36 levels 94Wa. A x
* and Q™ = 3955(50) from 130Sn™ a1 1946.88; discrepant, not used NDS  *x
+105h(87 )10 Q™ = 4990(70): and 4960(25) from 'Sb™ at 5.1 NDS
Blye_c, 3¢, Ya 1472.65 80 1439 10 10 1 75 75 ¥Xe WA 15 94Hy01
3INd(ep) ' Ce 4600 400 42704 400# -8 D 78Bo.A *
Wiag— ) 3sn 9165 30 9174 22 3 5 Stu 95Me.1
Bl g= )3y 9480 70 9530 N 705 Stu 95Me.1
B (g7 sn 13230 80 13270 70 5 5 Stu 95Me.1
1 Nd(ep) ' e Systematical trends suggest ' Nd 330 more bound GAu %
32xe—c Bc e, Yl —2803.73 140 —2808.4 12 —22 1 33 33 MxXe H41 15 94Hy0)
321508~ )28 14135 60 6 Stu 95Me.1
25087 )'2sb 3103 12 5 Stu 90Sp.A
R Y- I R 5486 20 4 Stu 90Sp.A  *
«128h(8 )2 Te From the 47 ground-state 90SP.A **
1Bsn(8~ ) s 7990 25 6 Stu 95Me. |
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Item Input value Adjusted value vls Dg Sig  Main flux Lab CF  Reference
Bxe_c B¢ ¥a ¥y 1381.76 60 1381.8 0.9 O 1 100 100 ¥Xe H4T 1.5 94HyO!
gn(g~ )1*sb 7370 %0 s Stu 95Me.1
34gp8 )13 Te 8390 45 8390 40 14 Stu 95Me. 1
Mg )13 1550 30 3 Stu 95Me. 1
18—y xe 4175 15 2 Stu 95Mc. 1
Mppm gty 13 ce 6190 0 4 Dbn 95Gr.A  *
Bpmegt )3 Nd 9170 20 7 Dbn 95GrA *
»Hppn (gt 13 ce E* = 4120(90) to 1048.83 level NDS %
«1¥pmgt )13 Ng E* = 7360(200) to 788.97 4% level NDS  *x
MBany)' ¥ Ba 6972.17 A8 69727 0.5 30 - MMn WIsOT  Z
6971.78 17 55 B Lin 9Bl *
6973.24 2 —24 - BNn 93Ch21
ave. 6972.6 0.5 21 9 6 'PBay average
BSpmn(gt)I3Nd 6040 150 3 Don O5Gr.A
«!*Ba(n,y)'* Ba B: no data on calibration. Discrepant result! AHW  xx
«Bpm™ gty Ng ET = 4920(150) to mixturc ground-statc and 198.5 level 95Gr.A *x
% Ba(ny)'V Ba 6905.59 08 6905739 0028 19 - Lmn 95Bo(3
ave. 6905739 0.028 0 1 100 68 Ba average
¥pmm (g+)1¥Na 5690 130 5660 50 -3 6 IRS B3AIN6 *
5650 60 1 6 Dbn 95GrA =
BWgmgt )y pm™ 5900 70 7 Dbn 95Gr.A
137 pm™ gty Ng Et = 4132(+150 — 115) to "Nd" a1 519.6 NDS  %x
«137pmm (g1 N EY = 4110(60) to 11/27 ¥Nd™ at 5196 NDS  #x
37Ba(n,y)'*® Ba 8611.5 15 861172 0.04 15 U Lin 95Bo05
B8Ng(gt ) pr 2020 100 11008 200# -92 D 61BoB *
Bpm( gty *®Nd 7000 250 4 RIDc3B x
1Bpmm (gt )18 Ng 7080 60 7080 50 o 4 Dbn 95Gr.A
18N gt )8 pr Systematical trends suggest '3 Nd 920 more bound GAu ==
«13¥pmegt )y BNg E* =3900(200) to spin 5 and 6 levcls at 1990.5, 21343 and 2222.0 NDS  #x
1¥8m—C)y.583 — 77698 16 2 MAS 10 95Be.A
1¥pm(gt )1 ¥Nd 4470 50 4504 29 a5 Dbn 95Gr.A
198m(gt ) *9pm 5510 150 5160 60 —23 U IRS 83AI06 =
¥Eu(8t) P sm 6080 50 70204 150# 188 D Dbn 95Gr.A
«1¥8m(g+ ) ¥pm EY = 4735(+180 — 130) from '¥Sm™ at 457.8 to '¥Pm™ at 188.7 NDS  **
B gty ¥ sm Et = 4600(50) 1o '9Sm™ at 457.8 NDS  *x
*”9Eu(ﬂ+)”98m Systematical trends suggest ™ Ey 940 less bound GAu  *=
1408m—Cy 667 —81009 16 2 MA5 1.0 95Bc.A
1900s 1305 063 16857 14 16842 9 —~11 - MA4 10 95Bo.l
ave. 16846 10 -5 1 79 78 ¢y average
10cs(p—)'“Ba 6199 25 6220 10 R - Ida 93Gr17
ave. 6207 16 8 0 21 'O¢s average
140pme g+ y!“ONd 6020 30 6047 23 9 3 Dbn 95Gr.A
H0py(gt ) Osm 8400 400 8470 50 2 U LBL 91Fi03
8470 50 3 Dbn 95Gr.A
M eg 138305y 00 20269 16 20270 1 A 46 45 'Cs MA4 1.0 95Bo.l
141 Ba 13¢5, 060 14631 14 14633 8 a1 - MA4 10 95Bo.l
ave, 14628 10 4 1 66 65 '*'Ba average
1INg g4 pr 1824 3 1823.0 2.8 -3 - 76Ga.A =
ave. 1823.0 2.8 o0 1t 10 100 "Ng average
Hlgmgr )4 pm 4580 50 4529 27 1.0 - TTKe03 *
ave. 4530 30 —.1 i 59 54 "Wpm average
4 Eygt) ¥ sm 5950 ) 5978 2 a2 IRS R3AI06

6035 60 —1.0 2 BSAL.A



460 G. Audi, A.H. Wapstra / Nuclear Physics A 595 (1995) 409480
Item Input value Adjusted value v/s Dg Sig Main flux Lab CF Reference
4 Ey(gt )14 Sm 5550 100 5978 26 43 B RS 93A103
5980 0 -1 2 Db 95Gr.A
U Ng(gt Y4 pr Was erroncously quoted 77Ga.A in the 1993 tablcs GAu  *x*
«Msm(at)lpm  E' = 3180(50), 3100(50) to 403.85, 438.29 levels NDS
e sm  EF = 4960(40) 10 1.58 level NDS %
14205 130y e 25270 16 25275 1 3 1 41 47 '"cs MA4 10 95Bol
2By 133 ¢y s 17420 14 17431 7 8 - MA4 10  95Bo.l
ave. 17415 10 1.5 1 4] 37 42py average
1928m—Cyy 833 —84816 16 —84807 11 6 1 52 52 "2sm MAS 10 95Bc.A
192gy(8+)42sm 7673 30 7645 29 -9 2 Dbn 94P026
12gym g+ y1425m 8150 60 8160 ) 2 2 Dbn 94P026
183pm—Cy 917 —89079 18 —BO0T2 4 4 U MA5 10  95BeA
1439m—Cyy.917 —85371 17 —85376 4 -3 U MA5 10  95BcA
1436y —Cyy.917 —179703 16 —79713 14 -6 1 80 80 "YEu MAS 1.0  95Bc.A
1sm(g+) ¥ pm 3461 40 3443 4 -5 U Dbn 94P026
Eu gt ) P sm 5236 30 5275 14 13 1 21 20 "By Dbn 94P026
14Ey (B ) ¥sm 6287 30 6315 17 9 2 Dbn 94P026
Srpm (gt y14Ga 6700 200 3 86VE.A %
6400 150 6700 200 20 B RS 93A103
BT (BTG ET = 3300(200) 10 2382.3 9/27 level NDS **
146y (p) 45 Er 1126.8 5. 3 93Li18
145 (p) 145 Er 1197.3 5. 3 93Li18
16108+ )1%Ga 8310 50 8270 50 -9 3 Dbn 94P026
47 Tm(p) 'O Er 1058 2 33 3 935c04
48+ Gd 4700 % 4609 12 -10 U 83Ve06 =
“Tpyg* ) 10 6480 100 6370 50 11 2 IRS 85AI08 =
o089 Gd E* = 2460(80) 1o 1152.2 and 1292.3 levels, reinterpreted AHW xx
«4Tpy(gt)19 1 @t = 7180(100) from "Y7Dy™ at 750.5 to ' Tb™ at 50.6(.9) NDS *x
18ce(B™ )1 8pr 2060 75 3 Bwg 87Gr.A
1¥pr g )48 Ng 4800 200 4930 90 7 2 791k06
4965 100 -3 2 Bwg 87Gr.A
81o(pt)8Gd 5630 80 5760 30 17 F 76CrB  *
5835 70 -0 2 83Ve06 %
5752 0 32 Gl 95Ke05
¥pyat) B 2682 10 3 GSI 95Ke05
B p(aty48Ga E* = 4610(80) assumed to ground-state 76CLB *x
* F: since "®Tb gs 27, transition to '**Gd gs weak AHW %
B8 86y E* = 2210(70) from " T6™ at 90.1 to 2693.3 level NDS  *x
* and E* = 4560(80) mainly to 748.5 level. Discrepant, not uscd NDS  *x
B Tr gt )48 Ga @+ = 5750(40); and 5846(50) trom '**To™ at 90.1 NDS  *x*
18Dy gty 8Ty GSI avcrage of ET = 1043(10) and 1036(10) of ref. 91Kell xx
* to 620.24 level NDS %
% Gd(e) P Eu 1308 6 1314 4 0 1 49 30 "WEu Got 84Sc.B
OLu(py'® vo 1269.6 4. 1269.6 28 0 3 938¢04
S Ho(a)' ¥ Tv 46%.3 4. 4695.1 19 -3 - 79HOl0
4695 8 3. -2 - 82Bo04
4693 % 3. 4 - 82Dci!
ave. 4695.1 1. 01 100 100 “Ho average
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Item Input value Adjusted value  v/s Dg Sig Main flux Lab CF Reference
ISty (p) !0 yp 12410 28 3 935¢04
Spe(g™ )15 Ne 4082 0 4100 40 503 Ida 93Gri7
* 3" Ho(a) ¥ b E = 4523.8(5Z) to "¥7To™ at 50.6(.9); 4610.8(4,Z) from 'S'Ho™ at 41.1(.2) 91ToOB **
«5 Ho(a) ' To E = 4521.5(3Z) 10 "¥7To™ at 50.6(.9); 4611.5(3,Z) from 'S'Ho™ at 41.1(.2) 91 T8 ++
*3 Ho(a) ' b E = 4521.2(32) to "TTo™ at 50.6(.9); 4607.2(4,2) from S'Ho™ at 41.1(.2) 91TO08
2Gd(ny)' > Ga 6247.04 14 624708 (.13 3 - ILn 93Sp.A
ave 624707 0.3 J 1 10 93 P26y average
3Na(B~ )5 Pm 3336 25 2 Ida 93Gr17
S pm(a~ ) sm 1863 15 1881 i 12 1 52 52 "pm Ida 93Gr17
B4Ho™ (a) O TH™ 3819.4 10, 383 5 3 3 NT0l Z
38235 S -2 3 745¢19 Z
153Gd(n,y)** Ga 8894.54 20 889477 0.17 12 - ILn 93Sp.A
ave. 889476  0.17 a1 100 91 'BGe average
54Nd(B ) 34 Pm™ 2687 25 3 Ida 93Gr17
34pm™ (IT) 4 Pm —-30 20 0 130 39 B 905008
154pm( g~ )154sm 3900 200 4040 70 7 2 71Da28
4056 100 -1 2 Ida 93Gr17
154pm (8~ )!54sm 3910 200 4090 110 9 2 74Ya07
S4rmm (gt )15 Ee 8232 150 8250 50 1 U Dbn 94P026
B5Tm(a)'3! Ho 45793 10. 4571 5 -7 - NTo0l »
ave. 4572 5 —1 1 100 99 'Tm average
15Lu(a)'>! Tm™ 57230 10. 5726 5 3 14 89Hol12
57270 5. -2 14 91To08
S (@) Tm 5796.9 5. 57197 4 116 89Hol2
51919 5. —1 16 91To08
155Nd(B— )55 Pm 4222 150 4 ida 93Gr17
B5pm(B~ )% sm 3224 30 3 Ida 93Grl7
155sm(B~ ) Ea 1607 25 16269 1.2 8 U Ida 93Gr17
5 Tm(a)® Ho First assigned to '8Tm™ but belongs to '*Tm gs 94T010
156 Er(a) 32 Dy 31099 70, 3440 70 47 B 95Ka.A =
15679 (p)! % HE o2 12 3 93Li34
16 gt )% Ho 1670 70 1220 2008 —65 B 82Vy06
16 Tm(g* )% Er 7458 50 7440 40 -3 5 Dbn 94P026
7300 100 5 5 95Ga.A
:«’Sﬂlir(oz)'52 Dy B: disagrees badly with other data and with systematics 3600#200 AHW  xx
Ssm(g— ) Bu 2734 50 2 Ida 93Gri7
57ty Ho 3547 100 3500 60 -5 3 Dbn 94P026
S gty Er 4482 100 4480 70 0 4 Dbn 94P026
B37yb(gt)!5 Tm 5074 100 5500 120 42 B Dbn 94P026
85m(g~ ) Eu 1999 15 3 Ida 93Gri7
18Er( gt ) B Ho 1710 40 9004 1008  —203 F RVY06 +
18 rme gt )8 Er 6624 60 6600 50 -4 4 Dbn 94P026
S8 Luce) ' v ®O60 200 RBEIOH 120 —14 B 95Ga.A
+8Er( gt ) 8 Ho F: @ < 1550 from upper limit on p+ 75Bu.A %
9 Ta(a) > Lu 5660 50 5660 50 113 95Da.A
5660 50 0 13 95Pa.A
19T (o) 'S L™ 57458 6. 5745 4 -2 1 T9HoI0
57397 15, 307 95Da.A
57447 5. 0 95Pa.A
S rmegt ) P Er 3670 100 3RS0 70 18 - Dbn 94P026
ave. 3760 70 12 1 85 85 '"¥rm average
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Item Input value Adjusted value v/s Dg Sig Main Aux Lab Reference
9yb(gT ) Tm 4554 150 4980 90 28 - Dbn 94P026
ave. 4730 120 21 1 57 42 Wyp average
Lu(at)* vb 5803 150 6020 % 1.4 - Dbn 94P026
ave. 5830 110 18 1 66 58 Fvp average
60Ty () 150 L 5450 50 4 95Pa.A
1601y (o) 136 Ly 5550 50 5550 50 -1 5 T9HoI0 Z
5540 50 2 5 92Ha10
5550 50 o0 s 95Pa.A
10 rmgt )10 5600 300 3 755112
161 yp( g+ )16 Tm 3585 200 41504 2008 28 D Dbn 94P026
6lLuat ) vb 4888 150 5300 100 27 B Dbn 94P026
«161yp(gt )16l Systematical trends suggest 161 vb 460 less bound GAu  *x*
162Tm( g+ )62 r 4892 50 4840 30 -L1 2 Dbn 94P026
2 u(gt )2 yb 6740 270 6960 80 &3 83Ge0R
6960 100 0 3 IRS 93A103
7028 150 -5 3 Dbn 94P026
163Re(a) " Ta 6010 50 12 95Da.A
163Re™ (@) SO Ta™ 6067.2 6. 6069 6 3 18 79Ho10
6079.5 15. -7 18 95Da.A
163Hote)'%* Dy 2.56 05 2.565 0.014 I 85Hal2 *
2.54 03 8 - 93Bo.A *
271 10 —15 94Ya07
ave. 2.565 0.014 0 1 100 98 '$Ho average
+15 Ho(e) ' Dy Orig. value 2.60(.03) corrected to 2.561(.020) for dynamic effccts 87SpO2 *x
* error 0,020 is statistical only 878p02 x
+163Ho(e) 163 Dy Original 2616 < Q < 2694 68% CL trom '5*Dygg+(8~ )'** Hogs + 920401 *
* corrected to 2511 < @ < 2572 68% CL 93B0.A *x*
S4Bt ) Er 3966 50 3963 19 -1 2 Dbn 94P026
64u(gt) %4 yp 6213 120 6240 70 2 3 Dbn 94P026
167 Re™ (@) '3 Ta 5410 50 5410 50 0 3 82Dcll *
5400 50 2 3 BASCO6
167)r(a) % Re 6490 50 1 95Da.A
167107 () 163 Re™ 6543.0 10. 6547 7 4 19 81Ho10
6551.1 10. —4 19 95Da.A
17 1r(py % 05 1110 10 10 95Da.A
«16TReM () 163y Original assignment 1o ' Re changed by rof. 92Me10%x
«167Re™ ()19 Ta Original assignment to '®Re™ changed by ref. 92Mel0x**
* original E(ar) = 5250 recalibrated using their "% 0s—!7"0s results GAu %
168 0g(a) P w 5812.7 8. 5818.0 2.9 7 % 95Hi02
168 1 (@) 04 Re? 6410 50 7 82Del 1
159 05(a) 15 W 5717.6 4. 5117 4 -2 7 82Dcl|
5713 8 4 7 95Hi02
7005(a) 0w 5533.4 8. 5539 3 708 9SHi02
10Ho™ (8~ )1 10Fr 3970 60 2 74Tu04
M os(a) 7w 5365 8 10. 5370 5 4 6 72To06
5365.8 10. 4 6 788¢26
5393.4 15. -15 6 79Hal0
5367.9 8. 2 6 9SHI0?2
LAy () 67 P 7180 50 20 95Da.A
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Item Input valuc Adjusted valuc v/s Dg Sig Main flux Lab Reference
172 pu(a) 'y 7020 50 8 938¢09
2w gty 2Ta 3250 100 2500# 2004 -75 D T4CaA =
«2wipt) 2Ty Systematical trends suggest [72W 750 more bound GAu  *=*
M 1a) " Re 5709.0 5. 5709 4 0 4 67Si02  *
5709.2 5. 0 4 02Scl6  *
175pi(a)' 7 Os 6178.1 3. 6178.3 26 1 5 82Dcll *
175 Au™ (a) M I 6780.9 10. 6778 7 -3 6 75Ca06
6775.8 10. 3 6 84Sc.A
*Pir(ay 7' Re E(a) = 5392.8(5.Z) to 1898 level 95HI02 #x
*'1r(a)' 7 Re E(a) = 5393(5) to 189.8 level 95Hi02 **
1 5pt(a)! 7 05 E(a) = 5959.2(3,Z) to 76.4(.5) level B4SC.A ¥
ToTm(B~ )y 4120 100 2 67Gull *
A TTmeg™)yb  E™ = 20000100), 1150(100) to 20534, 3050 levels NDS  #x
177 Au(a)' i 6435.9 10. 6431 7 -5 5 B4Sc.A
Bpr(a)™0s 5568 4 13. 5573.4 2.6 4 U 94Wa23
" pi(a)' ™ 0s 5371 20 5395 7 125 668108 *
5415 10 —20 S 79Hal0 *
5382 10 13 5 82Bo04  *
1 pa) P05 E(a) = 5150(10) to 102.3 level NDS  #x*
* crror increased: part of double line (with #0Pr) AHW  xx
«Ppra)y! P 0s E(a) = 5194(10) t0 102.3 level NDS
*PPi(a) 05 E(a) = 5161(3) to 102.3 level, recalibrated as in ref. SIRYOI %%
* error increased: part of double line (with 180py) AHW  xox
WOpy( )"0 05 5257.1 20. 5275 9 9 8 66Si08
5279 10 —4 8 82Bo04  *
10 Au(a) 01 5845 30 5851 21 2 4 86Ke03
5857 30 -2 4 Lvn 93Wa03 *
"Hp(a)! Pt 6258.4 5. 6258 4 0o 3 Lvn 93Wa03 Z
" Hf(n,y) 80 Hf 7387.7 7387.90 0.24 7 - 90B052
ave. 738781 0.24 4 1 98 79 "Onr average
*®0p(a) 170 05 E(a) = 5140(10) but error increased: part of double line (with 7Pt AHW %
«'80p(a) 1705 E(a) = 5161(3) recalibrated as in rcf. 9IRYO1 %%
* error increased: part of double line (with 17 Pr) AHW  5ox
«130 Au(a) 704 E(a) = 5685(10) to 40(30) level 93Wa03 5%
0 Au(a) g E(a) = 5647(10,Z) 1o 80(30) level 93Wa03 4%
8pay' 7 05 5150 50 6 95Bi0I
BlT1(a) 77 Au 6320 50 6600# 3004 56 F 92BoD
8lpp(a)' 77 Hy 7370 50 T240# 1204 —-27 F 86Ke03  *
18l pp™ () 177 HgP 7224.9 20. 7211 12 -7 1 95To.A
Blos(gt) ¥ Re 2990 200 3 67G025 *
3117 Ay Probably to excited levels in 177 Au 92Bo.D
«'8pb (a7 Hg F: a-line not found by ref. in same reaction 95To.A =*
«Blos(gt)# Re E* = 1750(200) from '310s™ at 48.9(.2) to 263.0 level 95ROV #k
182py(a)! ™ 05 4952.0 5 2 95Bi01
82 Aua)' P ir 5526.2 5. 5527 4 13 95Bi01  *
¥2Hg(a) P 1 5990.2 13, 5997 5 5 4 94Wa23
%2 Au(a) B 1r E(a) = 5403(5), 5352(5) to ground-statc and 55(1) level NDS  #x
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Item Input value Adjusted value v/s Dg Sig Main flux Lab CF Reference

183 p1(a) ' 0s 4820 50 6 95Bi01
B Au(e) P 1y 5462.6 5. 54656 30 6 6 685i01  Z
5465.7 5. 0 6 82Bo04 Z

54493 10 16 C 84Br.A

184py(4) 18005 46022 10. 4602 9 0 s 95Bi01
B4 Au(a) B0y 52186  15. 5232 5 9 6 70Hal8 *
5233.9 5. -3 6 95Bi0}  *
184 Au(g+) 18Pt 6450 50 70604 0% 122 D 84Da.A *
18418 1134 Au 3660 30 41204 608 153 D 84Da.A *
134 Au(a)'801r E(a) = 5172(15) from "® Au™ at 68.6(.1) 941601 **
. transition to ground-state in '%Ir 95Bi0] x
134 Au(a) ¥01r E(a) = 5187(5) from '®*Au™ a1 68.6(.1) 941601 **
*'“Au(ﬁ* )‘84 Pt Systcmatical trends suggest 184 Au 610 less bound GAu  **
*““Hg(ﬂ”’ y¥Au Systcmatical trends suggest 18415 460 less bound GAu  *x
185 Au(a) ¥ ir 5180.2 5. 5181 4 16 68801
5182.9 5. -1 6 T0Hal8 *
51812 10. -1 6 9IBI4 *

18587 (p)'*pb 1669 50 5 95Da.A
#1585 Au(a) 8 1y Ground-state to ground-state transition (,Z) 95Bi01 »x
B Au(a)¥ 1 Ground-statc to ground-statc transition or very low level; from coinc. 95Bi01 #x
186 Au(a)®21r 4907 15 4906 15 -1 1 99 50 Ay Q0AKO4
136 Au(a)'B1r E(a) = 4653(15) to 1523 level 95H0.3 **
187" () 87 Py 51798 20. 5 70Hal8 *

187Re (8 )!¥70s 2.70 2663 0019 —4 U 93As02
187 Au(gt) ¥ p 3600 0 37308 1004 33 D 83Gn01 =
«STHp ()8 py E(a) = 5035(20) to '8*Pt” at 34.50 NDS  xx
:u"”Au(E+ )"WPI Systematical trends suggest 187p1 130 more bound GAu  *x
188pp(ar) 184 Hy 61093 10. 61l 4 2 7 Lvn 93Wa03 Z
188 Au(gt) 88 pt 5520 30 53004 1004 -73 D 84DaA =
1B8hg(8% ) 8 Au 20 23004 1504 130 D 84DaA
P T 1 bt 1 Systematical trends suggest '8 Au 220 more bound GAu  *x*
#1888 Au Systematical trends suggest 88 Hg 260 less bound GAu %
189py™ () 135 Hy 59580 10, 5953 7 -5 4 72Ga27 *
50477 10 5 4 Lel2 *
189Bi(a)' T 72669  10. 7267 4 13 84Sc.A =

189gim(a) 185 7360 50 7484 25 24 C 84Sc.A

7490 30, -5 3 93An19

4582 40 6 3 95Ba.B
«139py™ () 185 Hg E(a) = ST30.1(10.Z) to '*5Hg" a1 103.8(1.0) 8TKI.A #*
*180pypm (o) 185 g E(a) = 5720(10) to '®5Hg” at 103.8(1.0) BTKi.A %%
% Bi(a)'®¥M E(a) = 6675(10.Z) 10 "*5TI™ at 452.8(2.0) T7Sc03 %
190Re™ (1T) O Re 210 50 3 AHW =
210 29 210 50 0 u AHW
Whe(gt )% Au 2105 80 1470# 1504 -79 D 74DiA  *
=R (IT) PO Re From fower limit 119,12 and upper limit 300 from calculated 173 and 220 NDS  sx
*19ORe™ (1T 'O Re From difference in S-decay AHW %
*'”Hg(ﬁ* )'mAu Systematical trends suggest l‘)OHg 635 more bound GAu %%

92 (1my!2 200 50 4 Lwn 91Va04



G. Audi, A.H. Wapstra / Nuclear Physics A 595 (1995) 409-480 465
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193 At(a) '*? Bi 75263 30. 4 95Le. A *

1 Ala)'PBi Possibly mixture with '%* A" 95Le.A *x
194 At (o) 0" 7362.1  20. 7357 14 -3 6 95Le.A
19410 (8~ ) 194 pe 2600 70 2 685u02
95po(a) 9! pb 6760 50 6750 50 -3 U 675109 Z
195 At(a)"?' Bi 7340 50 7360 50 3 a4 R3Lc.A

7370 50 -3 4 95Le.A
7280 50 15 U 95NO.A *
195 A" () ' Bi™ 958 30. 4 95Le.A

19 At(a)'?' Bi Preliminary 95NO.A %
% po(a)® py 6653.1 18. 6657 3 2 U 95Le04
19 At(a)'9?Bi 7190 50 7200 50 3 a4 95Le1S
96 Rn(a)!Po 7623 30 9 95No.A =
1961 (8= )% py 3628 100 2 68Ja06

*'%Rn(a)'9?po Preliminary 95NO.A * *
97Rn(a)' " Po 7410 50 7410 50 0 4 95Le.A

7410 50 0 4 95No.A
197 Ra" (@) '3 Po™ 7508.7 7. 7510 7 2 5 95Le.A
7523 20 -6 5 95No.A
1% Rn(a)'*Po 73538 5. 7352 5 —4 4 Lvn 95Bi.B
97 Au(n,y) ' Au 6512.35 d1 651234 01— 1 100 51 Ay Ia 798126 *

«'97 Auny)'*® Au Recalibrated ,Z 93Eg.A #
19 py(130,7 ) ¥ 1 —8240 41 3 95Zh10
200 7p7 ()19 gim 6542.8 5. 65424 14— 7 67TH06  Z

6542.9 2. -2 7 75BaB Z
20Ra(a)'®po 7042.1 12. 70435 26 11U 95Lc04
20Fe(g)1% Ay 7620 50 7630 50 2 5 95Le.A
7650 50 -4 s 95No.A
21 gn(a)!¥ po 6860 50 6860 50 -1 4 95L.e04
21 Rp™ () 197 po™ 6915.9 7. 69098 22 —& S 951004
22 Ar(a)' P Bi 6355.8 3. 63537 14 —~7 4 63HoIR Z
M2 A (@) ' B i 6259.9 2. 62589 1.2 -5 S 63Holg Z
6256.8 3. 7 s 6TTI06  Z
6257.2 5. 3 s T4HO2T Z
6259.0 2. o0 s 75BaB
22pn(a)'*Po 6773.4 7. 67736 19 0 6 95Lc04
22hg(d, He) 2 Au—20pp()25T) —979.9 31 —980 3 0 1 100 100 Pl Ay 94Gro7

«202A¢" ()P B Assignment to 22 A" by rof.  Recalibrated ,Z 92HUO4 * *
203 A1( @) ' Bi 62116 3, 62103 08 —4 2 75Ba.B
203Rn(a)'*® po 6630 10 66298 23 0 U 95Uu.1
23 Rp™ (a) P o™ 6683.9 7. 66806 19 —5 9 95Le04
2%Ra(a)'PRa 7730 50 s 95Le.A
203Ra" (o) Rn™ 7768.4 20, 6 95Lc.A
2% Au(B™ )™ Hy 2040 60 2124 4 14 U 94We02
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Item Input value Adjusted value v/s Dg Sig Mainflux Lab CF Reference
24 At(a )20 Bj 60702 3. 6069.9 15 —1 3 63Hol8 Z
6066.1 3 12 3 61T06 Z

60712 3. -4 3 75Ba.B
6072.2 3. —8 3 81Va2? Z

24Rn(a)po 6537.4 7. 6545.6 1.9 12 4 95Le04

204pr( )20 7y 71678 7. 7169.8 2.7 3 7 951004

204 ppm () 200 gt 71086 5. 7111 4 4 7 Lvn 92HU04

a7 1 -6 7 95Lc04

24pp ()20 pp 7160.6 7. 7156 4 -1 8 94Le05

D4Ra(a)? Rn 7638.1 12 7636 8 -2 1 95Lc04

76340 15. 2 7 95Le.A

D4h0d.3 He)20 Au—26po() 2051 —15820 30 -1582.0 30 0 1100 100 Ay 94Gr07
L4 Au(p™ )My 4500 300 39404 2008 —19 F 6TWa23 *
24 au( g )M Hg F: reported 4 s activity docs not exist NDS %

25 By W3 Iy 5032.88 101 50333 0.6 3 - H42 15 935i05

ave. 5032.5 13 6 1 19 11 257 average

205 pr(@) Pl AL 7050 50 7050 50 0 2 95Lc04

25Ra(a)?! Rn 7500 50 5 95Lels

205Ra™ (a) 20 Rp™ 75017 10, 7504 9 3 6 95Lc04

75221 25 -7 6 95Lc15

Woppy 51— W4y, 3¢y 4371.29 81 43703 05 -8 - H42 15  93Si05

ave, 43712 1.1 -8 1 1715 Mpp average

26 Ra(a)?? Rn 7406 15 7416 5 1 vu 95Uu.1

WTpy, B 257 3¢y 441732 140 44184 06 501 9 85T Ha2 15 93Si05

27 Ra(a)?*® Rn 7280 50 7270 50 -1 9 95Uu.1

2TRa™ ()2 Rn™ 74635 10, 7468 8 3 10 87He10

4731 15, -5 10 95Lels

27 Ac(a) 2 Fr 7860 50 ] 94Le05

28pp, 35— W6py, 3¢y 5136.93 A1 513696 0.6 0 1 7 4pp HA2 15 93Si05

28 Ac(a)?Fy 77208 15 8 94Le05

208 Ac () 24y 78921 0. 7901 14 5 9 Dba 94An01

9104 20. -5 9 941005

2 Ac(a) S Fr 7740 50 7730 50 -1 2 Dba 94An01

7730 50 €2 94Le05

20h(a)?® Ra 80527 17, 8 95Uu.1

2 h(a)? Ra 7940 50 10 95Uu.1
75— 213 Fr 04 P4 Fr gz —2540 330 —2140#  240# 5 D P24 25 R2AU01 =
23Ra(a)?® Rn 6862.4 5. 6861 4 -2 3 T6Ra37 *

23Ra" (@)*® Rn 8629.4 s. 3 76Ra37

23pa(a)?™® Ac 8390 50 3 95Ni05
R I s P DM = —2470(330) for 24Fr* at cstimated Egxe = 100(70) AHW  xx
#0723 Frasa " Free Systcmatical trends sugpest 204 590 more bound GAu  *x
1 Ra(a)?Rn E(a) = 67319, 66249, 6523.9(5Z) to gs, 110.1, 2147 levels NDS
214gi(a)?'0m 5616.2 1.0 5616.8 09 6 2 34LeOl  *

24py(a)y210pc 8270 50 4 95Ni05
*«214Bi(a)?'Om E(a)=5510.5, 5449.8(1.0.2) to ground-state, 62.5 level NDS  *x
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25pa(a) 2! Ac 8240 50 8240 50 0 3 798¢09 =
8240 S0 0 3 GSa 95Ho.C
2B paca)?! Ac Q(a) = 8167.2(15) in 1993 table was a typo crror GAu =
26T (2)?12Ra 101074 40. 10101 18 -2 6 93An07
216paga)?'? Ac 8100 50 3 GSa 95H0.C
27pa(a)?? Ac 8490 50 8490 50 0 3 GSa 95Ho.C
27pa ()21} Ac 10350 50 10350 50 -1 798¢09
10350 50 0 3 GSa 95Ho.C
2BRn{a)?'*Po 72650 5. 72630 19 —4 - S6As3R Z
ave. 72628 1.9 a1 96 89 28Ry average
28 paca)? Ac 979% 50 9790 50 0 3 GSa 95Ho.C
29Ra(a)?3Rn 81380 3. 4 94Sh02
29(a)?'5Th 9’60 50 4 93An07
2 ac(a)? 7 Fre 7% 50 7780 50 -2 4 92An.A
2 Ac(a)?Fr 71375 2. 4 82Bo04 Z
22 Aem (@) FrP 71403 20 5 72Es03
2py(a) 28 AP 8696.7 15. 8697 13 0 7 GSa 95Ho.C
23py(a)2l9 Ac 8340 50 8340 50 0 s GSa 95Ho.C
24Dy (a)? Ac 7681 15 7694 4 R 6 GSa 95Ho.C
1B s 2Ra gg —109500 13 —109490 3 8 - MA4 10  95Bo.l
ave.  —109491 7 2 21 17 Mg average
26Th(a)?2Ra 64485 3.0 64512 1.0 9 - 56As38
ave. 6451.1 1.0 a0 9 58 25 average
26y(0)2 7747.4  30. 775 14—t 5 TIVIID
*25Th(a)??Ra E(a) = 6334.6(3.Z), 6224.6(3,Z) to ground-state, 111.12 level NDS  #»
«2200(a)?2h E(a) = 7430(30) 10 2% level at 183.3(.3) 94YC08
28pa(a) 4 Ac 62667 3. 62645 1.5 —.7 3 58HILA %
62647 3. -1 3 93ShO7 =
62635 2. 5 3 G4ARO3
2py(a)?*y 79497 20 7 Dbb 94An02
22 pa(a)? Ac E(a) = 6119.2(3,Z), 6106.2(3.Z), 6079.2(3,Z) to 37.2, 51.9, 78.4 levels 938h07 *x
*28pa( )24 Ac E(a) = 6118(3) to 37.2 level 93Sh07
2Py Ac E(a) = 6117(2) to 37.1 level G4AKD3 *x
22pa(a)? Ac 58356 5. 2 63SuA  x
Py B u 50 50 7 Dbb 94An02
*22Pa(a)? Ac E(a) = 5670.2, 5630.2, 5615.2, 5580.2, 5536.2 (all 3.Z) 63SU.A *x
BOTh(p.)?2 Th—232Th ()2 —4925 5 —4923 05 301 99 74 2 941022
p.
2y(a)?' Th 55769 3. 2 94Li12  *
U@ E(a) = 5471(3), 5456(3), 5404(3) to 93, 24.4, 77.7 levels 94LI12 %%
2INp(a)? Pa 56285  50. 3 S0Mal4
py(ay?u 59515 20. 3 STThIO
2pu(a)*u 5747 5 57495 2.3 50 2 16 Py 93Dm02
27 Am(a)* P Np 61806 5. 4 75Ah05
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2 em(a)? py 61828 20 61849 06 10 - 67Bad2 *
ave.  6184.8 0.6 1 1 9% o4 Bpy average
MIEg(a) P BK? 8064.1 30, 8250 20 61 C RSHLA  *
82502 20. 10 93Ho.A
24 Ccm(a)® Py E(a) = 6080.6(2,Z), 5926.6(2,Z) to ground-statc, 155.45 level NDS  *x
24 F.\;(m)237 BK? C: new data of samc group (next item) is much safer 93HO.A **
22py(a)™u 49873 20 49844 09 —14 - 53As.A *
49868 2.0 -2 - 56K067  *
ave.  4984.6 09 -2 ] 95 51 PRy average
WEs(a) e B 80432 20, 8024 17 -9 1 93Ho.A
22Np™ (B~ 2Py 2700 200 2 79Ha26
2Py ()R U E(a) = 4904.6, 4860.6(2,Z) 10 ground-state, 44.91 level NDS  *x*
*»22py(ay?® U E(a) = 4903.7, 4860.6(2,Z) to ground-state, 44.91 level NDS %%
23¢i(a) Cm? 778 10 5 67Fi04  *
23E¢ (o) 29 BKP 80273 20. 8031 3 2 U 93Ho.A
»BCi(a) ™ Cn Unhindered E(a) = 7060(10); there is a weaker E(a) = 7170(10) AHW  **
24k () Am 67783 4. 3 66AhB
24py(La)?* Np? 12405 10 2 T9FI02
«24BKk(a)20 Am E(a) = 6667.5(4Z), 6625.5(3.Z) to ground-state, 41 level NDS  *x
25Cr(a)? C? 7255.7 20 3 6TFi04  Z
25Md™ (@) Bs? 8780 50 12 93Ho.A
26 Md(a)?*? Es? 8670 50 13 93Ho.A
26 My™ ()22 EsP 8880 50 i3 93Ho.A
BT Mg™ ()23 EsP 8567.0  25. 8564 16 -1 1 81Mul2
8562.9 20 1 93Ho.A
(ol VY bty : 870 20 3 78Gri0 =
L28pm gy cr In Ame’93, 1€7) 28BK™ was ground-state: but (67) 2¥Bk is gs. NDS =
29BKk(2)?® Am 5520.4 20 55250 23 23 4 66ANA
5526.1 1.0 —11 4 71BaB2 =
+2%Bk(a)?* Am E(a) = 5431.8, 5412.8, 5384.8(afl 2,Z) to ground-state, 19.20, 47.07 levels NDS =
*29Bk(a)? Am E(a) = 5437.1(1.0,Z) to ground-statc. Encrgics of higher branches 71BaB2**
* rather different from ref., calibrated with same ground-state o T5Ba27 wx
20Cr( )% Cm 6129.1 6 612844 009 -1 2 71BaB2
B2Es(a) 2% BKP 6739.5 3. 4 T3Fi06 =
*«B2E5 ()28 BK? E(a) = 6632.1(3.Z), 6522.1(3.Z) to 0, 70.64 above 2% Bk? NDS  xx*
23Ci(a)*® Cm 6127.3 5. 6126 4 -3 3 66Rg01 =
23 i) Cm E(a) = 5981(5.Z) 10 4874 lovel NDS
24Es(a)? Bk 6615.7 15 6 72BaD2
*«234E5(a)P0BKk E(a) = 6415.4(1.5,Z) to 97.493 level NDS  #x
25Es(a)? Bk 6439.3 30 64363 1.3 —-10 4 66Rg01  *
BSEm(a)? Cf 72370 4 72397 1.8 1 3 64As01 =+
25No(a)®! Fm R42B4 20, 8442 R 1 s 95Ho.A
B5Lr(a) B M BS63.6  I8. 9 76Bc.A  *
*S5Es(a)® Bk E(a) = 6303(3.Z) to 35.7(.3) level NDS =
+B5Em(ayS! Cf E(a) = 71215, 7018.5(4.Z) to ground-statc, 106.30 level NDS  **
35 Lr(a) Bt Mo? E(a)=8429(18); and a morc intensc 8370( 18) branch 76Be.A *x
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Z6L1(a)?2 MeP 8761.1 25 8777 13 6 4 76Be.A
87774 20. 0 4 76Di.A
BT r(a) P MeP 90013 12 9007 10 4 4 76Bc.A
B a) P Lr? 9122.1  20. 9 85He22
T E(a) = 8YT0(20); highest scen 9160(20) AHW  xx
28 Lr(a) B4 Md 8870 50 8900 20 6 F 76Be.A  *
29 No(ay?® Fi# 7617.8 10, 7635 4 17 5 738140«
76382 4. -7 s 93Mol8
29Db(a) 55 No? 9030 20 %021 12 -4 7 81Be03 =
0347 20. -7 7 95Ho.A
ZORt(a)>3 Db 9834 30 11 85Mull *
*29No(a) 5 Fm? Or E(favored) = 7551(4) if Coriolis mixcd NDS  *x*
*29Db(a) 55 No? E(a) = 8870(20); partly sum E(a) = 8770(20) with ¢~ AHW %%
*PRf(a)?5 Db E(a) = 9620(30) probably to 9/2 63(10) above 7/2 ground-statc AHW %
«RE(a) > Db E(a) = 9030(50) maybe unhndrd to Nm Z°Db” at 660(60) AHW %
21 Rt(a) > DY 97000 20. 97103 17 1 95HO03
23 pb(a)>d No” 8022 0 7 93Gr.C
63Rf(a)>? Db? 92002 40. 9180 30 -4 1N 74Gh04
9149.2 60, 6 1 94Gr08
3R (@) DbP 9393.1 40 9391 18 0 9 74Gh04
93911 20 0 9 95Ho.A
248 ()20 1P 9767.3 20 8 95Ho04
240 (a )20 RS 10590.5 20, 10 95Ho.B
25R1(a) 2! Db? 89453 60 8 94L.a22
25K ()2 R 104683 20. 10490 16 15 95H003
265 gn" (@) 2 REP 10732.3 20, 13 95H003
26Rf(a)2? Db R762.0  50. 6 94La22
27 Hn(a) 63 R 9980 50 10014 17 710 94Hu.A
10032.4 20 -9 10 95Ho.A
9960 ) 1310 950g.A
27 Xa(a) Y Hn? 11776.5  50. 14 95Gh04
28 Mi( )2 Bh? 103955 20. 10 95Ho04
269 Xa(@)20% Hn" 11280.1 20 14 95Ho03
27! Xa(a)?7 Hn? 10899.2 20 12 95Ho.A
21 4™ ()7 Hnt 10869 8 20. 14 95Ho.A *
*27) Xa™ ()57 Hn¥ Possibly a longer-lived isomer 95H0.A %%
272Xb( o) 28 Mt? 10981.9 20, 12 95Ho04
23 Xa(a) ¥ Hn? 11519.1  50. 1 950g.A
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Table IV. Deviating data compared with recommended ones
EXPLANATION OF TABLE

This table is an update to Table B of [I] for some experimental data which are not checked
by other experimental method and which are at variance with systematics (see Section 9).
The second part gives the resulting mass values if those data were used.

IV-a DEVIATING DATA

Item Reference Experimental value Recommended value
358c—C4.583 90Tu01 —30600 1100 —~32570 1100
STTi—Ca95 90Tu01 -35700 1000 —37100 1000
HTe(B1)PMo 741a01 8900 400 removed
810x01 8870 300 removed
108 Mo (B ) 18T 92Gr.A 5135 60 4750 150
108 Mo (B~) 18 Te 95J002 5100 60
109Te(8~) ®Ru 89Gr23 6315 70 5985 200
H2Ru(B8~)!2Rh 91Jol1 4520 80 3670 200
H6Cem(ep) 1151 78Da07 6450 300 6780 300
129Nd(ep)'#Ce 78Bo.A 5300 300 6100 200
BINd(ep)'0Ce 78Bo.A 4600 400 4270 400
38Nd(81) 1¥pr 61Bo.B 2020 100 1100 200
139Eu(B1)1398m 95Gr.A 6080 50 7020 150
1905m(e) “Pm 87De04 3400 300 removed
M2Th(B+)142Gd 91Fi03 10400 700 9900 700
145Dy (B+) 5 Thb 93A103 7300 200 7520 200
149Er(€)149Ho 89Fi01 8610 650 7810 470
10Ho(8+)Dy 84A136 6980 150 7240 100
136 gr(B+)%6Ho 82Vy06 1670 70 removed
158Er(81) % Ho 61Bo24 1940 80 removed
68Ab18 1860 60 removed
82Vy06 1710 40 removed
161 Yh(8+) 161 Tm 94P026 3585 200 4150 200
1621 u(B+)'62Yh 83Ge08 6740 270 removed
93A103 6960 100 removed
Mw(gt) 2T 74Ca.A 3250 100 2500 200
1BTa(gt) 1 BHf 73Re03 3670 200 2690 200
76 Tm(8~)"6Yb 67Gull 4120 100 removed
184 Au(Bt) 18Pt 84Da. A 6450 50 7060 60
1B4Hg(B8*) %4 Au 84Da.A 3660 30 4120 60
187 Au(B1) ¥t 83Gno01 3600 40 3730 100
188 Au(BT) %8Pt 84Da.A 5520 30 5300 100
B8 Hg(81) 138 Au 84Da.A 2040 20 2300 150
90Hg(B*)PA 74Di.A 2105 80 1470 150
W4 Au(B)Hg 67Wa23 4500 300 removed
VTR 23y 354 2MFr 76 82Au01 —2540 330 —~2140 240

4 References are listed in Table II1.
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IV-b RESULTING MASSES
Nuclide Mass excess Recommended Nuclide Mass excess Recommended
from exp. data mass excess from exp. data mass excess
Bmg 17390 1600 16290# 440# 10Ho —62630 80 —62080# 100#
$se —38960 260 —379704 300# 30Ey —58520 80 ~57970# 100#
3sc —28500 1020 —30340# 10304 BlTm —51380# 120# —50830# 1404
STy —33250 930 —34560# 930# 1St rmm —51330 120 —50780# 130#
%A —52070 60 —51820# 2004 Blyp —42240 310 —41690# 320#
0By —51970# 270# —51590# 3604# 134T —55110 100 —54560# 110#
7Se —63460 130 —63090# 2004 134yp ~50630 80 —50080# 1004
7n —53940 270 —534008 270# 1351y —43180 120 —42630# 130#
80y —63360 130 —61170# 4004 155 ym —43160# 120# —42610# 140#
*¥Nb —76070 100 —76420# 2004 155 yn —41380# 130# —40830# 140#
1065p —66900 170 —66360# 310# I56Ho —66130 400 —65470# 200#
10800 —70820 140 —71190# 2004 15810 —47900 110 —473508 1204
09T —74540 100 748704 210# IS8y —42800 80 —42250# 100#
10gp —76820 90 —77540# 2004 197, —35100 110 —34550# 1204
1oy —60890 170 —60350# 310# 159 m —34990# 120# —344408 140#
BRI —81470 50 —80840# 2004 180Ey —63840 170 —63370# 200#
2Ry —75620 510 —75870# 540# 160 y —S0880# 230# —50280# 230#
12Rp —80140 500 —79540# 500# 161y —58350 180 —57890# 220#
BTe —78760 170 —78310# 200# 161y —53050 210 —52590# 240#
4Ry ~70890 540 —70790# 3604 1625 —40470 120 —39920# 130#
114RK ~76990 500 —75590# 3004 162w —34700 80 —34150# 100#
14T —81510 190 —81920# 2004 163Re —26660 100 —26110# 110#
M4cy ~55110 160 —54570# 3104 163Rem —26490# 1204 —259404 140#
15g —76130# 4704# —76460# 4704 166Re —32410 130 —31860# 140#
115 xe —68020 230 —68430# 2404 16605 —26140 90 —25590# 100#
16Rh —71960 500 —71060# 5004 167y —47840# 4104 —48460# 430#
Hoxe —73220 250 —72900# 250# 167 —17740 90 —17190# 100#
7B, —58030 390 —56950# 6504 167 [ym —17520# 120# —16970# 140#
18Ce —75750 210 —763004 210# 170w —48000 350 —472404 470#
129Ng —62980# 4204 —62170# 360# 170y —23810 140 —23260# 150#
130Ce —79790 610 —79460# 610# 170py ~17010 90 —16460# 100#
13¥Nd —81120 100 —82040# 200# 171 Ay —8210# 240# —7660# 250#
138pm —74120 270 —750408# 3204 171 Aym —7910# 130# —7360# 140#
138 pym —74030 110 —74950# 2104 T2y —48220 210 —48980# 2704
1¥Ey —66300 50 —65360# 1504 1737 —51610# 230# —52590# 230#
140Gd —62190 400 —615304# 400# 13w —47610# 3804 —48590# 380#
140TH —50890 900 —50730# 900# 174Re —44610# 350# —43680# 4]0#
142Gd —67150 300 —66850# 300# 17405 —40700 350 —399404 470#
1421y, —56750 760 —56950# 760# 174 Au —~14600 140 —14050# 1504
142py —49650 790 —50050%# 7904 17605 —43070 70 —41960# 2004
14Gd ~71360 400 —71920# 200# 18] —37180 280 —36250# 360#
145 Dy —58950# 3004 —58730# 3004 178 py —32700 350 —31940# 470#
149gr ~53300 380 —53860# 4704 1787 —5000# 210# —44504# 2104
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Nuclide Mass excess Recommended Nuclide Mass excess Recommended
from exp. data mass excess from exp. data mass excess

1800g —44420 40 —44390# 180# 195gjm —-17180 220 ~-17530# 220#
1801y —38610 70 —37960# 190# 19%B; —17480 1230 ~18060# 210#
180py —35370 70 —34270# 200# 19%6gjm —17310 1230 —179004# 210#
1820y —29230 280 —28300# 360# 196 gjn ~17210 1230 —17790# 210#
182Ho —24280 350 —235204# 4704 196pg —13540 40 —135004 180#
184py —37400 40 —37360# 180# 1%Rn 1040 80 2150# 2004
1840y —30950 70 —30300# 190# 197 At —5690 420 —6250# 350#
18MYg —27290 70 —26180# 200# 197 Agm —5640 420 —6200# 3504
186) —20910 290 —19980# 370# 198 pg —14880 80 —15520# 1504
1861m —20810# 290# —19880# 370# 198 A —6120 410 —67504# 430#
186n —20440# 2904 —195104 370# 198 p gt —5750 310 —6380# 340#
186pp —15380 350 — 146204 470# 19pg —13930 590 —15280# 410#
187py —36610# 160# —36740# 1804 19 pgm —13620 590 —149704 4104
188 Ay —32300 30 —325204# 100# 199 At —8380 220 —8730# 2204
B —30260 40 —30220# 1804 W0A¢ —8460 1230 —9040% 2104
188pp —18750 70 —176404# 200# X0 A gm —8340 1230 —8930# 210#
189 An —33320 300 —33640# 200# 200 4 g —8110 1230 —8700# 210#
189g —29120 360 —29690# 280# 200Rn —4070 40 40304 180#
RN —23950 410 —24510# 350# Wipe 4270 420 3710# 350#
189ym —23660 410 —24230# 350# 2Ry —5680 80 —6320% 1504
190Hg —30780 80 —314104# 150# 202y 3700 410 3060# 430#
190y —23780 410 —24410# 430# W2 ppm 4060 310 3430# 340#
190)m —23610 310 —24240# 340# 203Rn —4880 590 —6230# 410#
190B; —11630 290 —10700# 370# 203Rpm —4510 590 —5860# 410#
190gjm —11420# 290# —10490# 370# W35y 1330 230 980# 230#
190pg —5320 350 —~4560# 4704 gy 1140 1230 5504 2104
917 —25840 220 —26190# 220# 204 pm 1190 1230 6104 2104
191]m —25540 220 —25890# 2204 204ppn 1470 1230 880# 210#
192H4g —31740 1250 —~32070# 280# 204Ra 5990 40 6030# 180#
19271 —25360 1230 —259504# 200# 206Ra 4160 80 35204 1504
19230 —25160 1230 —25750# 210# 207Ra 4820 590 34704 4204
192p —22620 40 —22580# 180# 207Ram 5380 590 4030# 410#
192pq, —9010 70 ~7900# 200# W7 A¢ 11620 230 11270# 230#
1938 —15220 410 —15780# 350# 208 A¢ 11280 1230 10700# 210#
193gjm —14910 410 —15470# 350# 208 A cm 11790 1230 112104 2104
194py —23620 80 —24250# 1504 210Th 14640 90 14000# 150#
194pj —15430 410 —16070# 430# T 15190 600 13840# 4204
194gin —15170 310 —15800# 340# 28Fr 32390 1640 33280# 200#
194 At —1890# 330# —960# 400#

194 pym —1640# 290# —710# 370#

195pp —22430 590 —23780# 4104

195 ppym —22230 590 —23580# 4104

195g; —17580 220 —17930# 220#



