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INTRODUCTION

N order to make the information on 8 decay readily
available for the study of mass differences, the
total disintegration energies of all reasonably well-
established decays have been compiled and tabulated.
The primary purpose of this table is to offer “best”
values of mass differences as determined from B-decay
data. It is envisaged that the values in this compilation
will be used in conjunction with reaction data, as these
become available, for a better evaluation of mass
differences.

An effort has been made to exhibit the reasons for
the present choices of the disintegration energies
(or Q values). Thus all observations of the existence of
By or vy coincidences or the absence of any v’s are
listed explicitly. In cases where complex decays are
involved, the branch whose energy is most accurately
known is used to compute the Q value. This is most
often the highest energy 8 branch. There are, however,
several cases where the lower energy branches are quite
intense and hence better determined. When no data are
available to determine the transition energy in electron
capture, the highest energy v associated with the decay
is listed to provide a lower limit for the Q value. The
various branches which are not used in the computation
of the Q value, but which offer support to the value
adopted because of the energy match, are mentioned
in the comment column. The percent branching is also
indicated.

* Prepared at the suggestion of the Subcommittee on Nuclear
Constants of the Committee on Nuclear Science of the National
Research Council as part of a program on the compilation of
experimental data relating to atomic masses. Subcommittee mem-
bers: T. P. Kohman, chairman, W. Whaling, vice-chairman, H. E.
Duckworth, L. G. Elliott, G. Friedlander, A. O. C. Nier, 1. Perl-
man, W. H. Sullivan, and K. Way.

t Reprints of this article combined with others on nuclear con-
stants published at the suggestion of the Subcommittee on Nuclear
Science of the National Research Council may be obtained from
the Publications Office, National Research Council, 2101 Constitu-
tion Avenue, Washington 25, D. C.

The experimental evidence available is often not
sufficient to determine a unique decay scheme. It is
natural in such cases to turn to comparative half-lives,
the shell model, and general structure considerations
for guidance in making the most plausible interpre-
tation of the data. Such guidance is frequently quite
strong. For example (i) a transition to an excited state
is indicated if the shell model is explicit in predicting a
parity change between the ground states of the parent
and daughter, and the f¢ value for the transition is
allowed; (ii) help in establishing certain decay schemes
comes from the consideration that transitions connect-
ing the ground states of two even-even nuclei through
a common state of an odd-odd nucleus should be of
the same character and have similar f¢ values. In
particular, if an odd-odd nucleus undergoes both 8~
and B+ decay with similar f# values for the two transi-
tions and it is known that one of the transitions is to
the ground state of its even-even daughter, then a
decay between ground states for the other transition
is implied. »

Arguments of this kind are most clear when all the
decay data for a given 4 are studied as a whole together
with the log f¢ values and spin assignments. For this
reason the table is arranged by 4 rather than Z and log
ft values and spin and parity assignments are listed.
With the inclusion of these quantities it is believed that
arguments of the kind just given as examples are
obvious at a glance. When more complicated arguments
are thought to support the adopted Q value, they are
noted in the comment column.

The data used! are those on file with the Nuclear
Data Group of the National Research Council as of
May 1, 1954.

1 National Bureau of Standards Circular 499 and its supple-
ments. Nuclear Science Abstracts, Vol. 6, 24B (1952 cumulation),
Vol. 7, 24B (1953 cumulation), and Vel. 8, 12B (1954 semi-annual
cumulation). Hollander, Perlman, and Seaborg, Revs. Modern
Phys. 25, 469 (1953).
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328 R. W. KING
ata
Disintegration Adopted Q Half-life Deéay D Comments
Mev Error Type—l Mev lErrort % |net;hod] Ref.
Sc _E_, Ti 2.362 y aad B~ 0.357 g* s 53Y3 Energy match provided by 1.25 87(0.1 %)
212 22 2 0,360 5 >99% s 482 | * 1,127 (54K4, 53W6).
ut 6.2 ut 04358 y* s 47F2
11.3 ot 0438 2 s 47M9
ot Yy 04885 2 s 53L12
0489 1* s 50P71
0488 1* s 50M62
0.883 9* s 47F2
Yy 14119 2 s 53L12
1.12 1* s 50P71
1,12 1* s 50M62
1.116 11* s 47F2
(0.36 B7)Y 48M9,48J7
Y 48M9, 48J7
Yirele) 48B18, 50N5, 50M18

IF16. 1. Illustrative example of item in table.

EXPLANATION OF TABLE

Column 1 lists the nucleus undergoing 3 decay and
its daughter. The left subscript of the chemical symbol
gives the number of protons and the right subscript the
number of neutrons. The mass number is placed directly
above the arrow showing the direction of the transition.

Bengath the decaying nucleus are its probable spin
and parity, under the arrow the log fi values of the
significant transitions, and beneath the daughter the
probable spins and parities of the final states for the
transitions and the main additional states involved in
the daughter’s subsequent decay to ground.

Measured spins are underlined. The other spin
assignments are based on spectral shapes, angular
correlations, shell model predictions, or regularities
that have been observed in the region in question.

As shown in the illustrative example, Fig. 1, the
daughter Ti‘ has spin states 0*, 2+, and 4% (deter-
mined by angular correlation experiments). Spin 4
and even parity have been assigned to the ground state
of Sc* on the basis of the log f¢ values of 6.2 and 11.3
for the transitions to the 4+ and 2+t excited states of
Ti*, respectively.

If a metastable state of the parent enters into the
determination of the Q value, its probable spin and
parity are also shown. The half-lives of the metastable
and ground states are placed to the left of the spin
assignments. If one of the excited states of the daughter
is known to be metastable, its half-life is also given.

The log ft values? are included in order to make
clearer the character of the decay. In cases where the
Fermi-Kurie plot exhibits a shape characteristic of a
unique first forbidden transition (AI=2, yes; spin
change of two units and a parity change) or such a
transition is strongly expected, log fi¢ is given® and

2 King, Dismuke, and Way, “Table of Log f¢ Values: October
1952,” ORNL 1450. In cases where new and apparently more

reliable data have appeared, log ft has been recalculated.
3 J. P. Davidson, Phys. Rev. 82, 48 (1951).

indicated by a superscript 1. If the unique shape has
been observed, this is stated in the comment column.

Column 2 contains the adopted Q value in Mev and
its assigned error. The last figure of the quoted error
is to be associated with the last figure of the Q value.
(For example: “2.362 4” means 2.362+0.004.)

Method for obtaining adopted Q value and error. The
absence of uniformity in the literature of nuclear
spectroscopy in dealing with errors considerably
complicates the choice of a “best” Q value and makes
the assignment of a meaningful error an almost im-
possible task. The difficulties involved in arriving at
“best” Q values and errors do not, however, remove
the necessity for such figures. In order that all may
be aware of the rather arbitrary methods used, the
following procedure is recorded.

The adopted Q value is obtained by weighting the
various measurements inversely as the squares of their
errors. In order to include experiments that are indeed
worthwhile but fail to give quantitative error informa-
tion, estimates of the error involved were made. These
estimates are given in the decay data column and are
distinguished from the errors quoted by experimenters
by means of an asterisk (*). The estimates employed
in general for energy measurements are:

Error
Method (percent)
Magnetic spectrometer ~1
Scintillation spectrometer ~3
Proportional counter ~3
Absorption ~5
Cloud chamber ~35

These estimates are considered to be rough rules of
thumb and are not inflexibly applied when there is
ample evidence that the experiment in question is
considerably more or less accurate.

In general, y-ray energy measurements are more
accurate than B measurements and thus usually
contribute less to the total error (y-absorption measure-
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ments are an exception to this). The estimates used for
y-ray energy measurements are:

Error
Method (percent)
Magnetic spectrometer st
Scintillation spectrometer ~2
Absorption ~10

As in the case of B-energy measurements these rough
estimates are not applied to experiments where it is
obvious that the error deviates greatly from the recipe
value. Measurements by methods not in the above
classes have had their errors estimated individually.

To compute the error of the adopted Q value, both
the external and internal error are calculated and the
larger of the two quoted.

e Piny=2.e; "
text=[Ziei 2(Ei— E)*/ (n—1)Ziei 7P,

where e; is the error of the ¢** measurement, E,—E is
the difference between the #** measurement and the
weighted average, and 7 is the number of measurements.

Column 3 lists the observed half-life as selected by
the author. These values are for identification purposes.
While reasonable care was exercised in their selection,
they are not to be considered as ‘“‘best.” )

Column 4 gives the decay data in the following
order: type of decay—energy of the transition in
Mev—error in the energy measurement (as mentioned
above, all estimated errors are indicated by an asterisk)
—branching percentage of the indicated mode of
decay—method of measuring the energy—reference.
The abbreviations used are

9, Y%t %t percent of total disintegration for a
particular 8=, 8, and Bt ¢ transition,

respectively

T percent of particular B+ transition
relative to all B+

a absorption

aBy absorption of 8’s in coincidence with v’s

aCpt absorption of Compton electrons

aee absorption of photoelectrons between
counters in coincidence

Beyn detection of photoneutrons from Be

cc cloud chamber

ce~or e conversion electrons

Cpt Compton electrons

crit critical absorption

d deuteron

Dyn,Dvyp detection of photoneutrons or photo-

protons from deuterium
€ electron capture

Eg E,,. .. energy of 8 ray, energy of y ray, . . .

E,(max) end-point energy of continuous vy spec-
trum

Eqg;s disintegration energy

E4 electrostatic analyzer

E1, E2, . .. electricdipole, electric quadrupole, . . .
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F-K Fermi-Kurie 8-energy distribution plot

vy, By vy or Bv coincidences. (0.1238) (0.165v)
means 0.123-Mev 8 and 0.165-Mev vy
coincidences

vy (®), By(6) v or By angular correlation

g.s. ground state

I nuclear spin in units of 4/2r. + or —
signs after spin value denote even or odd
parity

IT isomeric transition

l orbital angular momentum

M1, M2, ... magnetic dipole, magnetic quad-
rupole, . . «

n neutron

? proton

pc proportional counter

ppl “photoplates

s magnetic spectrometer

s pr pair spectrometer

scin scintillation counter

2 scin scintillation counter used to sum energy
of transitions in cascade

T cross section

T half-life in units indicated

th thermal

X1 crystal spectrometer

Column 4 of Fig. 1 shows that there are four spectro-
graphic measurements of the energies of the most
intense B and the two cascading v’s in the decay of
Sct8. Observation of coincidences between a 0.36-Mev
B~ and a v ray and between two v rays is also noted
[(0.368)y and yv], as is the study of the angular
correlation between the 0.89-Mev v and the 1.12-Mev
y¥[y1v2(6) ] which establishes the spins in the vy cascade.

Column 5 contains additional comments pertinent
to the interpretation of the decay. In the case of Sc'
(Fig. 1) mention is made of the fact that the dis-
integration energy of 2.362 Mev, as established by
the intense 0.36-Mev 3~ branch, is fairly well matched
by the energy of a very weak g~ of 1.25-Mev energy
which is presumably followed by the v of 1.12-Mev
energy.

Unless otherwise stated all energies are given in Mev.
The notations and abbreviations are those in general
use.

SHELL MODEL ORBITALS

The strong spin orbit coupling model* is used through
out the table as a guide to spin and parity assignments.
A strict single particle interpretation was not
followed ; rather allowance was made for the existence
of multi-particle states where the total spin of the
nucleus is not necessarily equal to the predicted spin
of the odd particle. Even in these cases a knowledge

¢ M. G. Mayer, Phys. Rev. 75, 1969 (1949) and Phys. Rev.
'28, 16 (1950). Haxel, Jensen, and Suess, Phys. Rev. 75, 1766
1949).
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f7/2, h9/2, fs/z, P32, pue, 1132

126
dss2, g7z, Sw2, dasz, hnse
82
< gore
50
172
P 40
fsr2 35
per2 32 F16. 2. j4 coupling
level order and associ-
f7/2 og ated closed shell particle
numbers consistent with
dae 20 empirical evidence.
Sis2 16
d5/2 14
172
Cp 8
372
P 6
Si/2

of the individual orbitals is required for parity
assignments.

Figure 2 gives the order of the individual orbitals
which is consistent with the experimental data for
particle numbers below fifty for either neutrons or
protons. Beyond fifty the data do not indicate a well-
defined level order presumably because of the combined
effects of pairing, multi-particle states, configuration
interaction, etc.

ACKNOWLEDGMENTS

It is a pleasure to acknowledge the advice and help
of Dr. K. Way and Miss M. B. Wood in preparing
the table. A good deal of work in the evaluation of
disintegration energies had already been done by

KING

them in the preparation of their paper on  decay
energy systematics,® and their notes and graphs were
generously placed at the disposal of the author. Their
paper emphasized the regularities in the disintegration
energies for constant Z and the more recent data
contained here give additional support to their results.
It is also a pleasure to express appreciation to Dr. C. L.
McGinnis and Dr. R. W. Hayward for numerous
discussions, to Miss Audrey Lee Hankins for preparing
the manuscript, and to Mr. Martin MacIntyre for
help in proofreading and checking. Finally thanks are
due Dr. R. C. Gibbs for his interest in and encourage-
ment of the entire project.

The compilation of this table was supported by the
U. S. Atomic Energy Commission and the U. S. Office
of Naval Research under contracts with the National
Research Council.

Corrections in proof—The spin of K* on page 336
should read 3/2% instead of 3/. The spin of V% on page
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References added in proof.—

49B11 C. H. Braden, L. Slack, F. B. Shull, Phys. Rev. 75, 1964.
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(Table I of King article on pages 331-401)
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TasLe L.
Disintegration Adopted Q Half-life Decay Data Conments
Mev [Error Tyvel Mev l Error I % Jnechodl Ref.
[ -

A 0.782 13 13" B~ o.782 13 s 51R25

1724 a1 172t
3 - -

H ——> He 0.0181 2 12.4 B~ o0.0176 u EA  53HS5
12 21 0.,01795 10 s 52L19
1/25 3.0 172% 0.0194 4 s 51H33

0.0183 3 pc  49C33
0.0188 5 pc 49HL
Noy 46G14
G . S -

3”eu —_— 3L13 3.50 5 0,83 B~ 3.50 5 s - 52W22

otz 1t Noy 53R5,48K13
. 8 s - - -

Li —> Be ~15 0.9 B~ ~13 1* ~90% s 50H1 B~ goes to ~3 Mev a-emitting excited
3 5 4 4 12 1* a 4702 state (50H1,54G2). Bal6) not isotropic
2,3* ~5.6 2t 12 1* cc 37B1 (53C7)

09‘
s S + +
——>  Be ~18 0.65 BT 13,7 2 a 50457 | B goes to ~3Mev a-emitting excited

53 44 ~g5 ¢T 5462 state (50A57,54G2).

2,8t 5.5 2
0+
10 -

Be ——> 85 0.557 Y z.snoey B 04555 5 s S50F1 Probably no y (47L3,47M14,49H19). End
4 ‘6 5 2 04560 5 s 5042 points found by using D, correction.

ot 13.6 & 0.563 15 pc  49F12

10 s + T
cC —> B 3.8 1 19 B 24 1 98%" a 53538 For discussion of spin of 0.72 level
64 55 see 53538
N . Y 023 15 scin 53538 .
4 3.2 1 (0.72y)/B* = 1,05% 0,08 53538
3§
i m +
—> B 1.997 7 2044 BT o0.970 10* s 4483

65 56 0.981  10* s 41T1

3/2 3.6 3/2 No By 46512
12 s - - -

B —> C 13.43 6 0,03 B~ 13.43 6 s 50HL | ~9.18 (4%) presumably to 4.43 level
57 66 13,3 5 a 48H54 | 1n c12(s51v2).

1t w2 o

l2 S + +

N —> C 17.6 2 0.013 BT 16.6 2 a 49A5 some 87 decay to a-emitting state in
75 66 c12(50457), Also expect some decay to

* >y o 4.43 level in cl2,

13 m +

N —s C 2.23 1 10,1 B 1.202 5 s 50H1
76 67 1.218 y s 4171
1727 3.7 1/27 1.198 6 s 39L15

1.25 3 s 48C11
1.24 2 s 4553
Noy With 0,135 <E, <0.700  47L4
4 v -
—> N 0.155 1 |[~5600 B~ 0.85 1 s 50062

68 77 04155 1 s 40F2

ot 9.0 1t 04155 2 s 48821
Noy 41R5
4 + +

0 —> N 5.15 y 773 B*Y 1.83 3 s 54P2 simple B* decay (49525). )
66 77 1.8 1 a 49525 | B*transition to ground state doubtful

ot 3.5 o i Y 2430 3 scin 53538 | (54P2)

+
1
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TaBLE L.—Continued.

Disintegration Adopted Q Half-life Decay Data comments
Mev IError Typel Mev lError l % |Method1 Ref.
15 . s - s 14
c —> N 8.8 Y 2.4 B~ 8.8 u a 50H10 | 2.4° activity found from ¢'*(d,p)
69 (50H10) not from c14(n,¥)(50Y51)e 5.37
5/2* >6._51 .L/_3._ present and described as Intense (52H6,
5452)s Transition must be consldered
favored unless 8,8 8~ branching to
ground state <5%,
15 n N
0O —s N 2.705 5 2,12 Bt 1.e83 5 s 49P12
87 1.68 9% a 49525
e a6 1/27 NO Y 50P78
16 s - - - - -
N ——> o0 10.5 5 744 B~ 105 |5 ~8% a 47B3 ~4,3 B7 (~40%") presumably to I=3
79 88 8.1 levels 4.6 87(v2%") and 3.8 3~
2= g.2l ot (~40%") also reported (47B3).
17 s - -
N —> O 8.8 2 4.2 B~ 3.7 2 a 49A4 B~ goes to neutron emitting exclted
7 10 89 level of 017(49A4,49H43), neutron
1/2- 3.8 1/2° energy = 0,921 0,007 (49A4), neutron
5/2+ binding energy = 4.143* 0.006(51519).
17 s +
F —> o0 2.771 6 70 Bt 1.m49 6 s 53W47
9e 1.72 3 s 50P64
572t 3. 5/2t 1.768 5 a S4K7
1.75 20 a 5114
No ¥ 53W47,51P23
No ¥ (E,/B < 0.1) 54K7
18 h +
F —— 0 1.667 8 1,87 B 0649 9 s 51R24
99 8 10 0.635 15 s 49B26
+ +
1 3.6 0 No ¥ 51R24
18 s + .
Ne —> F 4.2 2 1.6 Bt 3.2 2 s 53G34
10 8 99
ot >2.9 1t
19 s - -
0O —»> F 4.5 3 29.4 B 4.5 3 30% a 47B4 The interpretation of an allowed
8 11 910 transition between ground states
3/t 5.6 1/2* assumes that the (d,,,)3 configuration
tor 019 ylelds a total spin <5/2.
19 s +
Ne ——> F 3.21 3 18,5 B 2.18 3 s 525815
10 9 9 10 2.3 1 a 49825
+ + .
1/2 3.2 1/2 No 7y >0.51 scin 52815
No y 39W2
20 s -
Ne 7.04 2 12 B~ s5.:19 10 s S3W47
911 10 10 5.406 17 s 52430
+ +
2,3 5.0 2 No >5.487 (<1%) 52430
+
0 v o 1.627 5 s 53W47
1.631 6 s 52430
No >1.677 (<0.25 %) 52430
~sB7)ry 40C11,50J4
21 S +
Na ——> Ne 3.52 3 23 B 2.50 3 s 52515
11 10 10 u 2.5 1* scin 53834
+
3/2t 3.6 3/2 No > 0.51y scin 52515
22 y + + +
N Ne 2.840 5| 2.8 BT 0.540 5 ~100t s 53W13 | 1.83 B (v 0.08%") glves good energy
11 1 10 12 0.542 5 s 50M8 mateh (53W13,49M34). Transition to
EARNE N Y 1.277 u s 40A7 1.28 level has ¢/8%= 0.110 In
~13 ot 1.30 3 s 4661 excellent agreement with theory(5489).
1.3 1 s 3901
By 46061,4947
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TaBLE I.—Continued.

Adopted Q

Decay Data

Disintegration Half-11ife Comnments
Mev lError 'rype! Mev I Error [ % |Methodl Ref.
23 R _ _
Ne]a e ] N-al 4.21 2 40,2 B 4.21 2 9% s ~80B28 Falr energy match gliven by 1.18 87 74~}
10 Lol 4.3 3 a  40P4, | +~2.87 (50B28,50P9).
5/2¢ 5.1 3/2% 46B27
23 s +
Mg a 3.97 5 11 BT 2. 7 scin. 54H8
1z 1 1 2.99 9 sein 5123
3/2t 3.6 3/2" 2.82 14* cc 3oz
No ¥ 3902
24 " - -
Na g 5.511 5 14,97 B 1.390 5 s 4659 4,17 B7(0.003 %) to the 1.38 level of
11 13 12 12 1.4 1* s 39L6 MgR4 (51T12). a,,i, Suggestsy, and
gt 6.1 gt Y, 2.8 10 s s2mze | Y2 are E2(52B53,52552).
12,7 2* 2.753 5 s pr 53K18
ot 24755 5 s 50W2
2,758 28 s 4689
24765 28* s 49R4
}’2 1.3679 10 s 52136
1.380  14* s 4659
1.380  14* s 49R4
Y's 1In cascade 46C4,4W2,47B23
yyle) 50C77,48B18
24 \
Al M >7.1 1 2.0 B scin 54B12 | Decays to a-emitting state of Mg
3 1 12 12 v 7.0 2 scin  54B12 (54G9,52B12). Many other lower energy
. .
I 71 ] sein 549 y's present. (p,n) threshold ~ 15 Mev
o* (52B12) .
25 s - - i
Na ——> Mg 3.7 3 62.5” B 3.7 3 ~53 a 47B4 The very probable assignments of 3/2+
11 14 12 13 or 5/2+ froma (d,,,)% configuration
3/2,5/2% 5.3 5/2% for Na®® argue in favor of an allowed
transition between ground states.
2,7 87 (~45%7) and >0,5 ¥ present
(47B4).
Al i Mg S +
4. 2
13 12 12 13 2 7.6 BY By 15 a 54H1s
5/2* 3.8 s5/2"
a8 Mg 3.9 2 8.5° | B* 2.8 2* a 4848 The Q-value quoted 1s for the 6.5°
13 13 12 14 |(see comments) 2.6 2* a3eB6,4eB27 | State which is probably isomeric with a
ot 3.3 o B4 2* a34F1,46827 | 5 ground state. The experimental
3.0 2* cc 39W2 data are not sufficlent to establish
the energy of the ground state,
Mg —37—> Al 2.591 7 9.5 | BT 1.784 4 58% s 53D17 | 1.59 8~ in colincldence with 1,027 in
12 15 13 14 1.80 2* 80% s 48B3 41% of transitions; 2.6 87 1In 0.4 %
. log ft ~ 8,6 for the 2.6 8~
‘. + 0.839 8 scin s3p17 | (88D17)
1/2 4.8 3/2'5/2 4 0,835 o* s 4683 is strikingly low for the predicted
8.6 5/2 * second forbidden transition. Decay
(1.758) (0.847) 53D17 | scheme of 53D17 supported by E, /B =
Noyy S2D17 | 0,881 0,08 (54K7)e
27 ) s +
Si 4.70 7 4.1 BT B.18 8 scin  54H8
1413 13 14 3.54 10 cc  40B1
5727 3.6 52" 374 19* cc  40Mt
28 h -
Mg ——> Al 1.81 2 21,4 B~ 0459 2 s 5403 The absence of a transitlon between
1z 16 13 15 0.42 1 s 53Me3 | the ground states of A1%8 and 5128
ot 4.9 1t 0440 6 a 53522 argues in favor of a cascade S8 ~and
o 0.39 5 a s3W22 | 7 In the decay of Mg28, 1.357Y (70%)
2 v 1.35 2 scin 53522 apparently crossover of 0.407Y (30%)

and 0.95 Yy (28%) (53522,5311,53L21).
~ 0,03 7y also present (53W22,53L21,
5311) and may be 1n cascade with
1.35 Y.
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TABLE I.—Continued.

Adopted Q

Decay Data

Disintegration Half-1life Comments
Mev Error Type[ Mev IErrorI % InechodLRer.
28 o | a- -
Al Si 4.65 1 2430 B 2.878 14 s 5403 < 0.8% 8~ transitions between ground
13 15 14 2.865 10 s seMee | states (5403).
2,8t w9 2t 2.85 5 s 53M23
M ¥ 1.782 10 s 52M22
1.78 2 scin 53522
By 47B4
28 s +
Si 13.4 4 0.28 B* 10.8 4 scin 54G9 Many 7y's present (54G9,54B12). The
15 13 14 14 adopted Q value 1is based on the
2,3t >u 2t plausible assumption that the 10.6 8%
ot goes to the 1,78 level of 128, (p,n)
threshold ~ 15 (54B12).
29 n | a- - - _
13,4116 ”5115 3.8 1 6,56" |87 2.5 1* 5% afy 49540 | 1.4 BT(~25%7) + 2.43 7y provides good
. .\ ¥ 1.28 3" sein 53R1 energy match (49S40,53R1).
5/2° 5.3 3/2 1.2 2 a 49840
.
1/2 By 49840
29 s + T +
P Si 4.97 1 4,5 B 34945 10 97%' s 52R20 Weak 8 ¥branches to 1.28 and 2.43 levels
15 1% 15 3.9 2 scin s3Ne | of 5189 (53R1,53R20).
172t 3.7 1/t
30 A n .
P Si 4.29 5 2,520 | B* 3,24 8 scin 54622
15 15 14 16 3.31 ? scin 54Hs
1 50 o
No Y 54622, 53558
31 -
Si __'..> P 1.475 7 2,650 |8~ 1am 8 s 52M12 | Very weak 1.26 7 present (S4L3).
1417 1516 1.488 12 s 52012
a2t &5 12t No s2W12
31 s +
S P 5.6 1 2.4 B* 40 10 scin 54H8
16 15 15 16 3,87 cc  41E3
172 3.7 1/2* 3485 cc 41W2
32 . .
Si —> P 0.10 5 ~700Y |B~ o0.10 5 a 53121
1418 15 17
R Noy 53121
ot ~6.7 2
32 q -
P S 1.708 4 14,30/ B~ 1704 8 s 5203
1817 16 16 1.697 10 s 52M12
79 o 14708 8 s 50W66
1,718 10 s 5041
1.712 8 s 4639
No y 53G22,4659
32 s +
cl S 212.7 3 043 B* 9. 3 scin 54G9 2425,3479,4433, and 4.82 ¥'s are
17 15 16 16 present (54G9,54B12). (p,n) threshold
1* >u4.6 ~ 14 (54B12) and log ft ~ 7.9 for P2
ot decay Indicate that 9.4 8*may 2o toan
= excited state of 32, The adopted
lower 1limit on the Q value is given by
assuming the 9.4 B%decay 1s to the
known 2.25 level of §°%,
33 d -
P —s S 0.248 5§ 25 B~ 0.248 5 a 52028
15 18 161 0.26 2 s 5203
172t 5.0 3/2t 0.27 2 s 51850
Noy 52W26,51550
a B s
17 16 1617 5.2 1 2.8° |BY 4. 2 scin 53N2 Very weak 2,85 7y present (54M13).
4.13 7 ce 41w
asz* 3.5 3/2t
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Disintegration Adopted Q | payr-11re Decay Data Comments
Mev lError ’rypel Mev I'Error 1 % |Mechod| Ref.
34
P S R 5.1 2 12,48 B~ 5. 2 75%. a 46B1 only other datum 1s 3.2 87 25% ){46B1).
15 19 16 18 Log ft ~ 5.1 Indicates an allowed
1*? 5.1 ? transition, but the transition between
00 ground states may be l-forbldden.
34 s + S
Cl S 5.62 3 1.6 B 4,50 3 scin 54G22 This 1.6° ground state 1s the daughter
17 17 16 18 4.45 10 scin  54H8 of 33"C13% which was formerly consldered
ot 3.4 ot the ground state (53A7,53544,53A19).
complex B ~decay,with Q~5.7, (51R24)
probably originates from the 33" isomer.
35 d -
S —>» clI 0.1670 4 87,1 B~ 0.1870 5 s 5014
16 18 17 18 041683 40 s 5009
3/2t 5.0 3/2* 04167 2* s 51H24
0166 2* s 48A3
04169 3 s 48B21
35 s N
A —s 5.41 6 1.84 Bt 4.38 7 cc 41W2
16 17 17 18 4.41 9 cc  41E1
3/2* 3.5 3/2*
Cl .__736 5 1059 | B*/8 4
444X < )~
17 19 1620 10 4915
2* o*
36 5 - + /3= -4
1 A 0.71% 5 |4.4x10%Y | BT 0.714 5 s s2F16 | B*/B~<107% (aow1s).
17 19 18 18 0.73 y* a 49R11
+ +
2 B.5 0 No high intensity ¥ 49W15
unless Ey‘ 20 Kev
37 n - - - -
S — 4.2 3 £.04 B 4.3 3 10% a 46B1 ~1,5 87(90% )and 2,7 y In other
16 21 17 2 4 4 46Hzs | branch (46B1,46H25). Log ft~7.71s
7727 7.71 3/2¢ slightly low for the AI=2, yes
transition between ground states
predicted by the shell model.
37 a
A —_— Cl 0.82 1 34.1 continuous ‘y spectrum K pinding energy= 0.0032
18 19 1720 £, (nax)
a2t s 3/2t 2,815 15 scin 53A4
0.815 20 scin 54ES
377 s + E S
K 6.1 1 1.2 B* 5.06 11 scin S4Hs 1.2+ 0.2°% activity produced by
1918 1819 | (see comments) K(70-Mev ¥). Identical with 0,955k38
872t 3.5 a2t below?
cl 38 A 4.81 51 37.29" | B~ 4.81 5 53% s 50L2 only 50L2 applies correction for
17 21 18 20 ~5.2 53%" S 4612 Al=2, yes shape. 2.8 8 (16%7)t2.157%
2~ s o* 4499 afy 41W3 and 1.1 B7(31%7)+1.60 Y +2.15 Y glve
reasonable energy match (80L2,46H2).
38 5.86 3| 7.7 B* =z.68 " scin 54622 | 0.95° K38 decaying by 5.06 B*
+
19 19 18 20 v 2018 o sein 51iT24 (54H8+) is grobably g isomeric state,
st 5.0 2 ~z.1 see  47R3 0.95% 0,03° and 7.7" activitles
. o produced with same o for E_= 16,5 t0 31
4 No ce 54G22 (53558) « 4
C1 b A 2.96 u 55,57 B~ =2.98 y 7% a 50H61 1,65 87(93% )and 1.31 y glve good
17 22 18 21 energy match. 0,35 ¥ (M4,E5?) also
gt v w2 observed (SOH61)s
A $9 K 0.565 5 2657 | B~ 0.565 5 s 50B66 | Al=2, yes shape observed (S0B66).
18 21 19 20 > 0435 52415
772" s.8' 32 Noy> 0.3 50866
No By 52415
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Disintegration Adopted Q Half-life Decay Data Comments
Mev Error Typel Mev I Error I % lr{ethodl Ref.
39
Ca K 7.1 2 0.9° | B* s.10 15 scin 54H8
20 19 19 20 647 5 a 53B39
3/2t 3.9 3/
40 -
K — >1.46 1| e |y 1.4s9 ? s 51G9 €/B 7~ 0,13 (54W3).
19 21 18 22 1,46 1 scin 50B63
e 2* 1.48 2 scin 50H74
ot 1.47 3 scin 50P4
40 - -
K —> Ca 1.33 1] 13x10%| 87 1325 15 s 52F16 | €/B7~0.13 (54W3). Al=4, yes shape
19 21 20 20 1.36 3 s S0A7 observed.,
4" 18.1 o* 1.36 5 scin 50B8
1.28 3 scin 51G29
No By 4TM7
s 40 C. s +
C _— a =
21 19 20 20 ~13.8 4 0.22 B 9.0 [ scin  54G9 (pyn) threshold = 15.9% 1.0 (54G9).
u 4.0 Y 3475 U scin  54G9
0+ No other 7 54G9
] - - _ _
A —> K 2.60 6| 178" | 87 1.245 5 9% s 49857 | 2.55 87(0.7%7)glves falr energy match
18 23 19 22 1.18 5 a 46B11 (46B11)+
7/27 5.1 7/2 vy 1.37 6 cc B6R1
s.7l  3/2" 1.3 2 a 46B11
(1.18 BYy delay ~6.7x10"95 53E8,52E8
41 )
Ca —> K >0 ~1,2x10°Y | 'K x ray 51B77
20 21 19 22
7/2” 3/2*
4
Se. —» 5.96 7 0.87° | B 4.4 ? cc 41E3
21 20 20 21
7/27 3.4 7/2
42 - -
K —> Ca 3.56 3 12.44h B 3.56 4* 82% s 54K5 Al =2, yes shape observed (54K5,49541,
19 23 20 22 3.58 wE s 4758 | 4788). 1.97 BT(18%7)F 1.51 Y glves
27 8.5l o* 3,60 s 47P17 | falr energy match (54KS,54L10,53K26,
3450 0% a 47B4 51568,50B60). Very weak 0,309 ¥
No (3.5 BYy 47B4 present (54L10).
43 _ - -
K = —> 1.84 1 22l B 1.839  10* 1.6% s 54L14 1.84 87 exhibits Al =2, yes shape
19 24 20 23 (s4L14). Four lower energy B's and
3/2% 8.7! 7/2" complex y's glve decay scheme
consistent with adopted Q.
43
S¢  —> Ca 2.20 2 5,921 B* 1.8 2 2%l s 52H44 0,77 B* (28%T)+ 0.387 glves fair
21 22 20 23 1.12 5 s,a  45H3 energy match (52H44,53N8).
7/2 5.1 7/2° 1.4 1 a 40W1
uy - - -
K Ca 4.9 2 22™ B 4.9 2*<100% scin 54C9 complex B~ spectrum with strong 1.5 8~
19 25 20 24 1,13, 2.07, 2.48, (3.67)Y's (54C9).
” >7.0 o .
Yy
S¢ —— Ca 3.64 1 4,00 B*Y 1.463 5 s 5052 | By colncidences indicate only one 8%
21 23 20 24 1.54 8* a 50056 (50C58) s 14168 ¥/B*~1 (54L1).
2,3 5.3 2% 1.45 1 s 4281
ot Y 1.186 1 s 50B52
1.18 12* aee  50C56
B(~1.07) 50056
Yy
T; Sc >0.16 6 ~zY Y o 0.8 6 scin 54514
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Disintegration Adopted Q Half-life Decay Data Comments
Mev lError Typei Mev IErrorI % IMethod' Ref.
45 a -
Ca —> Sc 0.252 2 164 B~ 0.254 3 s 50M* No harder B (4852).
20 25 2 2 04255 4 scin  50K60
5/2,7/2" 5.9 7/2° 0.248 3* s 47P10
No ¥ 49M32,4852,47P10
. us h N )
Ti c 2.04 1 3,07 BY 1.02 1 >96t s 50T51 | Weak ¥ ? (50K51, 50T51, 53N8).
22 23 21 24 1.00 2 s 50K51
5/2,7/27 4.6 2/2”
46 . qd - -
Sc — i 2.362 4 84 B 04357 y* s 53Y3 Energy match provided by 1.25 8 (0.197)
21 25 22 2 04360 5 >99% s 48P2 + 1,127 (54Ka, 53W6).
¢ 2 4t 04358 y* s 47F2
1.3 2 0436 1 s 47M9
ot Yy 0.885 2 s 53L12
0.89 1* s 50P71
0.88 1* s 50M62
0.883 9* s 47F2
Yo 1.119 2 s 53L12
1.12 1* s B5OP71
1.12 1* s 50M62
1.116  11* s 47F2
(0,36 B7)Y 48M9,48J7
Y 48M9,48J7
V1Yo (6) 48B18, 50N5, 50M18
46 s +
V —» Ti ~7 1 0440 B*~e 1* scin  52M55
23 23 22 24
o*t? >3.4 ot
¥7 4 - - - - .
Ca —s Sc 2.06 2 4.8 B~ 2.0 2* 19% s 53M64 | 0.7 BT(81%")t 1.3Yglves falr energy
20 27 21 26 |(see comments) 2.0 1* 20% a 53A22 | match (53Med, 53422, 47M12, 53C44).
7/2~ 8.5 7/27 53C44 observes 1.4 8~ (40%~) as highest
energy 8~ and finds complex Y spectrum.
w7 4 - - ;
S¢ —> Ti 0.490 5 Be44 B 04420 5 2% S 53M64 Reasonable energy match glven by
21 fs 22 f:ﬁ (see comments) 0.28 B~ (gav%') +_~o.227. _()bservitions
7/2” 5. 5/2 of 0,62 87 (34%7), 0.44 B (66%7), and
0.18 (53C16) and (0.64 B7)(0.167)
coincldences (53C44) put adopted Qvalue
in question.
47
VvV —> Ti 2.88 6 33" B* 1.0 y a 54K7 | <y observed (49K12).
23 24 22 25 1.65 8* a 49K12
7/27 24.6  5/2° 1.8 1* a 4201
2.0 1* a 37346827
No Y(<20%) 53A21
No 'y(Ey//3< 0.06) 54K7
C 48 S
a — C
20 28 21 27 gtavle ¢
o* 6,7
48 q - -
Sc i 3.99 3 1,83 B~ 0.840 [’ s 4251 Total E, of .25 follows B~ (51840).
21 27 22 26 0460 3* a 51540
6,7 su 6 0.57 3* a 49K12
yt vy 1.04 2 scin  53C43
ot 1.05 2% scin 53830
ot 0.98 scin 52H27
Yo 132 3* scin 62M47
1.33 4 s 46P1
1.35 3 H 43M3
1.54 14 a 45H4
Vs 0.99 2" scin 52M47
0.98 2" - scin 52HR?
0.98 3 s 46P1
yyy 53C43
(1.04 ) (0.98 ) (6) 53W36
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Disintegration Adopted Q Half-life - Decay Data Comments
Mev Error Typel Mev lError ' % Inethodl Ref.
48
vV —» Ti 4.02 2 16,08 | B* o.602 5 s saMes | B*/1.32Y= 0,491 0.,04; (2.2Y) (0.99Y)
2328 22 26 0469 1 s 52Ra4 | colncidences;yyy in 10%5%o0t
4,5t 26.2 ot 0.716 15 s 46P1 disintegrations (53C43).
2t Yy 1.E20 3% s 49R4
ot 1.33 3* scin 53830
” 1.32 3* scin 52M47
1,33 3 s 46P1
Ya 0.990  10* s 49Ra
0.98 2" scin 53830
0.99 2* scin s52Ma7
0.98 2 s 46P1
B*ys B*ys B*y, ©53E6,52R44,52M47
Y172 52R44,52M47
Y172 () §3A33, 53M30
49
Ca Sc ~E.4 3 8.5 | B~ 247 1* a 49D30 | Bycascade assumed since ~Eg-and
20 29 21 28 Yy 2.7 3* 49p30 | Shell model predicts second forbidden
3/2~ 5.5 3/2,5/2° transition between ground states.
7/2~
49 -
Sc Ti 2.1 1 s7m B~ 2.00 5 a 54K7
21 28 22 27 2.4 1" a 49030
7/2~ 6.1 7/2” 1.8 2* a 37W6
No y 40W1
Yoy (B,/B <0.05) 54K7
49
23V26 221‘1‘27 0.62 2 600d No B + 54P5,39W1 Very weak 0.1287 possible (54P5).
- _ continuous y spectrum K binding energy = 0.,0055
7/2 6.4 2/2 E, (max)
0.617 20 scin 54P5
49
cr v 2.56 1 a1.9" | B 1.54 1 50t s 5218 | 1.30 B* (351) (53C18). Additlonal
24 25 23 26 1446 a 54N 1.45 B* suggested by low energy y's
5/2° 5.0 7/2° 1445 aycc 4201 (54N3)s Absorption values therefore
not used for Q.
50
Mn  — > Cr ~7.3 3 0,285 | Bt ~86.3 3* scin 52Ms6
25 25 2u 26
ot 34 o
51 - - -
Ti v 22.2 1 579" | B7 2.2 1 20% a,s 52Kk34 | (1.987)(0.327%) glves good energy match
22 29 23 28 (52K34) but g.s. transition should be
3/2° 5.6 5/2,3/27 second forbidden. Low lying level in
/o~ vol seems 1ikely, cf v49,
]
2o 2sVos <1 27.89 | no Bt 45B1,48K10
Y
N - >0.32 I Y 0.32 1* scin 52L17
7/2 7/2
51
Hn — > Cr 3.22 8 4" B* 2.8 5 a 54K7
% 26 2u 27 2.35 10 a 36L1 46B27
5/2,7/27 5.4 7/2 Noy (<20%) s3A21
No ¥ (E,/B<0.1) 54K7
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Disintegration Adopted Q Half-1ife Decay Data Comments
Mev [Error Type[ Mev lEx‘ror L% IHet.hodl Ref.
52 -
23V29 Cree 3.90 14 3™ | B 2447 3 a 54K7 2.6" half-1ife (50R67) not found (54L13,
Z 2 R 2.6 1* aBy 54l13 | 54K7, 54W10). 160 half-life (53W29) not
2,3 4.9 2 2.6 1* a 50R67 found (54L13). Complex y's (53W29) not
ot 2.0 1* a 40G3 found (54L13, 54W10).
2.7 1 cc 42Y1
Y 1.44 2 scin 54113
1.40 4 scin 53WR9
1,45 15* a 47
1.5 2* a 50R87
1.44 15* 42K8
(2.68) (1e427Y) 54113
By/B not £ (Eg) 47820
E,/B=1.5 54K7
52 d + +
Hn Cr 4.74 5 8.2 B 0.582 30 s 46P1 simple 8 ¥ spectrum indicating y's in
25“27 24 1}28 ¥ 04734 15 s 46P1 cascade (46P1).
6 5.6 ] 1
o Vs 0.940 20 s 46P1
ot Yz 1.48 3 s 46P1
o By 46P1
52 h + .
Fe Mn 21.99 3 7.8 B 04840 40 a 51F20 Unobserved low energy 7y probable.
% 26 25 27 0455 3* a  4eMi2
+
0 .4 Noy With E,> 0.5 51F20
21" 2* From 21™Mn%2 1somer 51F20
+
6 Y 04392 8 s 4701
53 -
v cr 20.6 1 25t |8 o.6 1 a  52meL |  expected 1f V53 spin 1s 7/2.
23 30 2y 29
5/2,7/2" 5.1
3/2"
53
Mn r never Q~0.8from (p,n) threshold (52L8)
25 28 24 29 observed suggests long-lived transition.
5/2,7/2° 3/2”
53 m +
Fe Mn 3.7 1 8.9 BT 2.8 1 scin 51B47 | 7y weak 1f present (S0N2)e 0.370 Y
26 27 25 28 2.8 1 a 50Nz | present (30%o0f 8*)(53N8).
7/2° 5.0 5/2,7/2°
54 q .
Mn Cr >0.835 5 320 No B8 49K12
25 29 24 30 <1.9 € 38A2
2,3* 2* Y 0.835 5 s 44D1
ot 0.83 53566
0.85 a 38L1
Xy 44D1
54 a - . -
Mn Fe 21.0 5 220 B~ 1.0 5*<0.1% cc  49Ki8
25 29 26 28
2,3*>11.5 o
4
co 2 Fe ~8.4 3 0.18% | B* ~7.4 3* scin 52M55
27 27 26 28
ot 3.5 o
55 m - x
Cr —s Mn 2.9 1 3,52 B~ =2.85 14 a 52F21
24 31 25 30
" - No Y (< 10%) 52F21
3/2~ 5.2 5/2
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Disintegration Adopted Q | yaie-qire Decay Data - Comments
Mev IError Typel Mev LErr‘or I % Inethod] Ref.
55 v
Fe Mn 0.218 5 2494 continuous 7y spectrum K binding energy = 0.0071
26 29 25 30 E (max)
- - y
3/2 5.9 5/2 0.226 10 scin  S4ES
0,200 10 scin 53B16
0,215 10 scin 53Mi2
0,206 20 scin 52B45
0.205 10 scin 51M50
55 .
Co Fe 3.46 2 18,2 | B* 1.50 2% 30% s 49D2 1.01 B* (30%*) + 1.41y glves good
27 28 2% 29 1.50 2* s 39L6 energy match (49Dg).
7/2" 6.4 5/2,7/2 vy  0.935 o* s 4902
3/2” 0.8 1* cc  39C6
By 4002
56 h - - - -
Mn Fe 3.65 3 2.58 B~ 2.86 5 60% s 43E4 1.05 B7(25%7)+ 1.8L 7y + 0.84 y and
35 3l 26 30 2.81 3* 50% s 4652 0473 B(15%7)F 2413y + 0.84 Y glve
+ +
2,3 7.1 2 v 04845 15 s 4384 good energy match (4652, 43E4).
ot 0.822 8" s 4652
0.868  20* 42K8
(248 B7)(0.84 ) 43E4
56 4 ‘
Co Fe 4.63 2 80 B 1.50 1 96t s 54515 Disagreement on energy and % of lower
27 29 26- 30 1.53 2 ~5t s 5251 | energy 8% (54515, 52C31). Addltlonal
u,5 8.5 4t 1.50 5 25%% s 43E4 y's present (54815, 52530, 43E2).
ot Yy 124 2 scin 54815
ot 1.26 3 s 43E4
1.25 3* scin 52830
Yo 0.845 15 scin 54815
0.845 15 s 43E4
0.87 2" scin 52830
B* (1.247)(0.8457) 54515
56 a
Ni Co >1.7% ¥ 842 € 52530, 52W15 Many y's
38 28 27 29 LR y* sein 52830
ot >1. scin 52Wi5
u,5*
57 a +
Co Fe 1.47 2| =70 B* o0.320 15 s 52031 | 0.138 ¥ E2 (54A6) 1s crossover of
27 30 26 3 .
i i v 0,376 5 s 5446 0,119 ¥ and 0,014 ¥ B reported as
7/2 7.2 7/2 0131 1* s 43E4 0.26 by absorption measurement (41L1).
3/2" 04130 1 s 42P1
04133 1* s 52031
. 57 h + + +
Ni Co 3.24 2 3644 BT o0.835 10 30% s 51C28 | Simple 87 (51C28, 50F10, 49M38)

28 29 27 30 0.845 10 50%" s 50F10 | Intensity of 1,375 indicates 1t 1s
/27 5.7 y 175 14t s sices | fed by B* (51C28). Additional y's
7/2 139 3t scin sagzo | (68830, 51C28, BOF10).

By 50F10,49M38
58
Co Fe 2.299 9 72d B* 0wz 6 s 52031
27 31 26 32 0,470 15 s 44D1
2t e 2t 1a gt 4661
o* Y . 0.805 8* s 50822
0.805 12 s 44D1
By 44D1
By/B not £ (Eg) 44D1
59 d - - - -
Fe Co I.56} 6 45.1 B 0.462 3 54% s 52M53 0.27 BT(46%7) 1.29 ¥ glves good
26 33 27 32 04460 7 50% s a2Di energy match (52M53, 42D1, 52B31). No
3/2~ 6.7 5/2 0.45 1* s 51M54 | hard Yy (51M54)s (04191 ¥) (2e1Y)
22" v 1.098 6 s 52ME3 coincidences (52M53),
1.097 11* s S50HO1
1.10 2 s 4201
1411 1* s 52B31
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Adopted Q

Decay Data

Disintegration Half-life Comments
Mev lError ype[ rev IError ] % Inecnodi Ref.
. 59 sy
Ni Co 1.07 3 | 7.6%10 continuous 7y spectrum K binding energy= 0,0083
28 31 27 32 E (max) *
- - Y
3/2” ~13  7/2 1,065 30 scin  S4ES
60 . v -
2% Ni 2.820 3| 5.2 B~ o.16  3* s 83Y8 | ¥y/¥p = 0.9810.04 (51D27). Also
7 28 32 04308 5 s 52F14 | numerous vy, ¥y (), and By measure-
A EA 04319 y s 50W9 ments. 1.48 87(0.15% )t0 1.33 level
12.6 ot 04308 8 s 45D1 does not- have AI=3, no, shape (54K4).
0* 71 1.1728 5 s 53L11
1.1728 10 s 49L8
Yy 1.3325 3 s B3L11
1.3329 10 s 49L8
260 —> M 6.19 6| 246" | Bt 3zuma 5 7t s 54L6 | 2.98 8% (194)+ 0.81 ¥ + 1,35y and
X 8 +32 3.3 a a7 | 2.00 BY (731)+ 1.8 + 1,33y glve
2 7.3 2 v 1.33 3* scin 54L6 good energy match (54L6)s NO 1.1’%
ot (<10%X54L6) implies I=2 for Cu",
61 . m - - - -
Co Ni 1.42 2 99,0 B~ 1.2 2 55% a 51864 | 1.0 B7(45% )and ~ 0.5 present (51564)4
27 34 28 33 | (see comments) The possibility of spin 3/2 for N18
7/2” 5.7 5/272 makes the interpretation of an allowed
transition between ground states
tentative,
6! . h + + +
Cu Ni 2.229 6 3,33 BT 1.208 5 63% s48C8,5003 <y intensitles indlcate 1.2 8" 1s to
29 32 28 33 1.225 15 s 45B2 ground state. (5003, 50B4). 0.556 8*
3/2° 5.0 3/2,5/2° (2.5%%) + 0.655 7y glves good energy
match., Additional B*branching (5003).
62 . m - -
Co Ni 3.6 1] 189 B~ 2.3 1 a a4t | Bfy~1. B~and ¥ emission with 1,6"
27 3 28 y 1.3 1= a  agpy | melf-life is also observed for coS?
5.5 7 (49P1).
+ By 49P1
0
62 n R
Cu Ni 3.93 2 9.8 B 2492 2 s 50H85 0,66 Yy (4778) 1s extremely weak 1f
% 33 2 34 2.83 5 s 40B17 | present at all (53N9).
it s ot 2.92 6 a 50K1
62 h .
n —> Cu 1.68 1 9,33 B* o0.688 1 s 50HE5 | 0.0418 Y (50HE5) probably due to
30 32 29 33 complex B % decay.
ot 2u.7 1t
63 v -
Ni Cu 0.063 2 85 B~ o0.0815 10 EA  53K37 | AI=2,yes shape reported (53K37),
28 35 29 34 04087 2 pCya 51BS however, a AI=2,yes transition is not
3/2,5/2" 6.4 3/2° 04083 2 pC 40W10 in accord with the ft value or the
Noy (<1%) 49F6, 46W10 shell model spin and parity assignmentsd
Non-linear F-K plot also reported by
53M11.
63
Zn ——> Cu 3.342 5 38.3" | Bt 2.36 y 8% s 47820 | 1.40 8% (7%*) + 0.96 ¥ gives good
30 23 29 34 24320 5 s 41T1 energy match, ~0,478% (1%*) and
3/2,5/2" 5.4 3/2° other y's (47H20).
64 . n N
Cu  —> Ni 1.678 2| 12.80 B* o0.657 y s 48C2 1.34 Y (™~ 0.3%)(53D30, 52V3, 62B31,
29 35 28 36 0.644 6* s 47P10 | 50Ks1, 49B16, 48K10, 47D7). 0.6568 B*
1* 4.9 ot 04659 3 s 46B3 branching~60% T (50R12, 47P10, 48C2,
49B16, 46B3, 49HR1, 48C14). See B~
branching below.
64 - -
Cu Zn 0.573 2| 12.808 | B~ 0.7 2 s 48C2 0,573 B~ branching ~40%  (50R12, 47P10,
25 35 S0 a4 0.570  6* s 47P10 | 48Ce, 49B16, 46B3, 49H21, 48C14). See
1t 53 o 0,578 3 s 46B3 B*+ € branching above.
S 26 1 2.68" Bt ~s 1* scin 53C14 | 0.977s 2.27Y? 3.8 Dresents Q=7.2% 0.5
31 33 30 34 from (p,n) threshold (53C14)e.
1t 256 o
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Disintegratlion Adopted Q Half-1life Decay Data Comments
Mev IError Typel Mev lErrorl % lnethodl Ref.
. 65 h - - -l -
Ni Cu 2.10 2 2.564 B~ 2.0 2* 57% s 49521 1,01 87 (14% )+ 1,12 'y and 0.60 B
28 37 29 36 1,97 13 a 49M38 | (29%7) + 1.49 7y glve good energy match
5/2° 6.6 3/2” (49521) s
65 . d + T Y
Zn Cu J.3u7 1 245 BY 0325 3 58%' s 53P14 1.1 7y from € branch.
30 35 25 36 0327 3 56%T s 53874
3/2,5/2" 7.3 3/2" 04320 y s 53Y4
04325 2 s 53882
04325 2 s 49M57
No By 52M8
65 m + +
Ga Zn 3.1 1 8 BT 24 1 a 54K7 All 2.1 87 's listed were observed with
31 34 30 35 (see comments) 2.1 1* s 53c15 | 15™ nalf-life. 2 B*groups (2.1, 90%",
3/2° 4.5 3/2,5/2° 2.1 1* a 52P27 | and 2.5,10% ) reported by 53C15. 8
2.2 1 a 52431 | B*decay,and 15™ y's of 0,052, 0.092
Noy 5407 and 0,114 found (54C7). Since no 8"y
1s observed (54C7), 8™ state 1s assumed
to be ground. Ey/ﬁ+< 043 (54K7).
66 n - - -
Cu - Zn 2.63 2 5410 B 2.63 2 91¢% 8 51F19 1,69 B7(9%™)+ 1.04 v glves good energy
29 37 30 38 2460 5 90% a 54K7 match (51F19, 51R22). E,y/,3=0.10
it 53 o 2.7 1 95¢ scin 51R22 | (54K7).
66 h + » + +
Zn 5.17 3 9445 B 4,144 41 67% s 50L55 Several lower energy 8" 's and complex
31 35 30 36 4.15 5 56% s 52M35 | 7y spectrum give consistent decay scheme
* re o Yo (4.15 8% )y somzs | (63M69, 52M3S, 52MB2).
No (4.14 B*) (1.03Y) 50M24
67 h - . - - _ -
. 0.572 8 61 B~ 0.577 6* 20% s 53E11 | 0.484 B87(35%7)r 0,092 ¥ and 0.395 B
25 38 30 37 0.550 20 a 53N5 (45%")+ 0.182 ¥ glve good energy match
3/2~ 6.3 5/2° 0454 2 a 50K5 (53N5, S3E11).
67 h + +
>0.88 2 7749 No B7 (<0.01%) 53M52,52M35 | B* expected 1f Q> 1.
31 36 30 37 <1 -
- ~ Y  0.880 18* scin  53K17
3/2
5/2"
67 m +
Ge —3 Ga ~y.4 3 19 Bt 34 3 a 53423 | 0.17 'y present (53A23).
32 35 31 36
3/2,5/2°28.7 3/2”
68 >3.0 s
— . -
20 39 30 38 2 32 B~ 3.0 2 a 53F10 | Weak ¥ (53F10).
1* 246 ot
68
Ga —> Z 2.90 2 6™ | B* 1.88 2 s2gt s s2m3s | 0477 B* (3%%) + 1,10 glves good
31 37 30 38 1.90 y a 54K7 energy match (52M35). E,//,8< 041 (54K7)
it sz o 2.0 1" a e |
1.9 1* a 37RL
69 | n - -
— > Ga 0.897 5 52 B~ 0.897 5 s 53D3 simple B8 ~decay (53D3).
S0 39 31 38 0.92 2 s 53D51
1/2° W 3/2” 0.88 u azoLe 46B27
No Ga®9 y1s 53D3
e hid 2.23 2 39.6h B* 1.215 12* 88+ s 51138 Although the transition between ground
32 37 31 38 |or 3.35 2 1.0 1* 333" a 48M32 | states can be considered (-forbidden
3/2,5/2° 6.7 (see comments) 1.22 Y a 38M1 46B27 and (1.2 ﬁ* ) ¥y coincidences are
ﬂz_- ¥ 1.120 1% s S1H38 reported, B decay energy systematics
1.22 12% a 48M32 (54W1) and the fact that I is not a
. perfect quantum number suggest that
(1.215 BYyy 51H38 | tne 1,2 8% may be between ground states)

complex B*and 3 spectra are observed
(51H38).
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TasLe IL.—Continued.

Disintegration Adopted Q Half-1ife Decay Data Comments
Mev lError Typel Mev —lEr‘rorI % lﬂecnodl Ref.
70 . .
Ga 1.65 2 20.3 B~ 1.65 2* s 48023 | 1,04 (<1%), 041747 (<1%), and Yy
31 39 32 38 1.62 8* a 47B13 colncldences suggest complex S8~ decay
1t 251 of 1.68 8* cc 3989 (54B16). Decay to zn70 also possible.
70 .
As 23.7 1 520 B* 27 1* a 52V9 y's of 1.04, 2.0, and possibly 1.7 are
33 37 52 38 6.77 reported with /8% <0.2 and y/g* ~2
4,5t 5.8 e (52V9) .«
2t
oi’
70?
Se s > ~qq" B* 48H4
34 36 33 37
0#
Zn —7'—> Ga 2.3 2 2.2 B~ 2. 2 a 54118 | A 3M'zn7! state 1s observed to decay by
30 w1 31 40 | (see comments) 2.1 2% 46H25 | 1.5 BT+ 0.38Y+ 0,497+ 0,617 (54L18).
1727 24.7  3/2° Since elther the 2,2™ or 3" state should
be 1/27, the 2.2™ 87 1s assumed to g0 to
the measured 3/2” ground state of Ga’l,
However, 0.517 reported #following®
2.4 B~ (54L18).
71 d .
3209 ——> Ga 0.24 1 11.4 No B 47833,48M32 K binding energy=0.0111
39 31 4o
- - continuous 7y spectrum
1/2 4.3 3/2 E, (nax)
0.225 12 scin 53547
As m Ge 21.83 2 60D B* o.815 20 s 53A5 Another 7y of 0.0233 possible (53A5).
33 38 32 39 1 <2.00 2 ~0.80 2* s 53531 | /2" asslgnment for as’® suggests B to
3/2,5/2~25.8 1/2° v 04175 2% s 5345 ground while 5/27 assignment implies
0.175  2* s 53531 | Ay cascade.
04162 2* s 50M25
72 h - . - - - 72
Zn Ga 21.6 1 49 B~ 1.8 1 5% a 5081 0.3 8~ (95%7) (5051).S1ince Ga’® and
30 42 31w ¥ 5051 Ge72 are not connected by a 8~
o* 8.5 transition between ground states, it is
- highly probable that this 1s also the
3.4 7272
case with the Zn’®*-Ga‘® palr,
72 1 - -
Ge 4.00 2 14.1 B~ 3.5 3* 9,59 s 48H23 | Very complex B and 7 spectrum but
31 w1 32 4o 3.17 3* 8 % s 48M17. | Intensitles and energy match support the
34" 8.9 2* y 0wt I s sgHzz | 2dopted Q. Also By colncidences as
of 0.63 I s aomiy | f(Eg) and Ey/ﬁ indicate no transition
= between ground states. (48H23, 47M29,
47B22) «
72 n R
As 4.36 3 26 B 3.3 3* s 50M25 Very complex decay, but energy match is
33 39 3z 4o good with levels of Ge7? (as glven by
2= 9.3l of Ga72 decay) 1f 3.34 B* from As7® goes
to ground state of Ge”2., 3.34 8% shows
Al =2, yes shape.
S 7 A >0 9.7 |e 48H4
e S .
338~ 7 33 39
o* 2"
73 h -
Ga —> 1.5 1 5.0 B~ 1.4 1* a 5081 7, and ¥, are observed in the decay of
31 4z " 32 W As73 and are assumed in the decay of
- - ’Yi 0.0539 5 s 52J21 73 —_—
3/2 6.0 1/2 0,053 1* s 53531 Ga’™. ¥, 1s shown to follow Y, (53W25)
? Yp 0.0135 3 s sedat
9/2* 0.0130  1* s 53531
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Disintegration Adopted Q Half-life Decay Data Comments
Mev lError Typel Mev [Error] % IMechodI Ref.
v
73
As 5  Ge <1 76d No 8%, € only a8M31 | ¥, 1s shown to follow 7, (53W2S).
33 40 32 41 >0.07 ,
_ - . Yy 0.0839 5 s 52J21
3/2 172 0.053 1% s 538531
? Yp 0,015 3 s 5202t
9/2* 0.0130  1* s 53531
Se n > As >9.70 2 7,081 Bt 1.68 2* 1.2% s 51870 7.08"% state 1s possibly not ground
34 39 33 4o - state. Complex 8*and y spectra
(51870) »
74
As 2.56 1 1769 | B* .o.92 1* e2gl s 515 1,53 B* (49T) glves good energy match.
33w 32 w2 0.98 1* s s0Mss | (51J6). Its AI=2, yes shape 1s In
2" 6.9 2t 0.95 1* s 42E4 accord with the AI=2, yes shape
- 74
ool ot v 0.5065 10 s 5106 exhibited by the 8 desiy of As’% to
. = 0.593 3 s S0M55 the ground state of Se (see below).
0.588 b* s 42F4
04582 6* s 41D1
(0,92 B*)y 5176
0.588° follows € and 8* 42E4
74 d - -
A Se 1.36 1 17.5 B 1.36 1* 17% s 51J6 only (51J6) uses AI=2, yes shape
33 w41 34 4o 1.45 s 50Ms5 | correction. 0469 87 (17%7)+ 0.6357Y
2~ g6l o 1,40 s 42F4 glve falr energy match (51J6).
75 m - - - -
Ge As 1.14 1 82! B 1.137  11* 8% S 52551 0.614 87(™~15% ) present (52851).
32 43 33 w2 1.3 1* a S0RE6 | Complex 7y spectrum (5453, 52851).
1727 5/2  3/2° 1.2 1 a 4183
No (1.1378)y 52551
75 d +
Se As <1 127 No 87, ¢ only 53J8,50C57,47F8 complex y spectrum (5483, 53J8, 50C57,
34 41 33 42 >0.4 49T2).
- . Y 04405 s 5378
5/2 3/2
75 h + +
Br —> Se >2.72 2 1.6 BT 1.70 2% 46t s 52F4 No 7y (48W8). Complex 87 (52F4).
35 40 34 a1 ~1.8 1* a 51H42
3/2,5/2" 6.6 5/2 1.6 1* a 4808
76 h + + -
As 1.69 3 26.8 B 0,67 3 <0.1%" s s4M22 | B branching (see below).
33 43 32 4y
2 >e.9l o
76 h - - .
As Se 2.97 1 26.8 B~ 2.9 1* 83% s 53H47 | only 53H47 and 52T18 correct for
33 43 34 42 2.98 1 s2% s 52T18 | Al=2, yes shape. 2.40 87 (32%)
2” 8.8 Q+ 3.04 60% s 4789 + 0.567yglves good energy match (53H47,
3.12 54% s 49M3 52718, 49M3, 4759). Three other
branches present.
76 h +
Br ——> Se 4.59 7 17.2 B 3457 7 46+ s 52F4 F-K plot seems straight. Four other
35 41 3 w2 3.5 s s1Haz | B's, elght y's (52F4).
+
? 8.1 0 No (3.578%)y 52F4
76 " +
Kr > Br <1.6 1 9.7 No B¥with Eg.> 0.6 a 54C3
36 40 35 w1 B :
o* ?
77 n - - -
Ge As 2.46 2 12 B 24196 22*% 42% s 52813 B~ and y spectra are complex, 0.2647Y,
32 45 33 44
y 0.264 3* s 52513 is believed in coincidence with 2.1968
772 7.6 _ from Intensity considerations (52513).
(2.196 87) Y 52513
3/2
77 n - -
As Se 0.684 9 39 B~ 0.700 7 s 51C4 (~0.44 8) (0.257) coincidences (1.5%)
33 uu 34 0.879 y s 5151 give energy match. Other y'S. (53547,
3/2” 5.8 1/2° szs47 | ©63BS7, 53R12, 53R18).

No (0.783)y
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Disintegration Adopted Q Half-1ife Decay Data Comments
Mev |Error Typel Mev lErrox‘ I % lnethodl Ref..
77 h + .
Br —> Se 1.36 1 57.2 B 04336 u* s 51C28 complex 7 spectrum and x7 coincidences.
35 4z 34 w3 036 1" s 48H27 | (51C28, 52F4, 53B57). No other B*
3/2" >s5.4  1/2° 0,38 1* 5% a,s 4eu8 -(51C28)«
No Bty 52F4
77 h R . s
Kr —-> Br 2.7 2 1.1 BT 1.7 2* B30% a 48W7 1t 8" transition 1s allowed then
36 41 35 42 v o €/p+ ~2.,6 indicates too much € for
1/27 25.4  3/2° single transition. Thus,y may well be
due to complex decay.
Ge 8 s >0.9 1 8" | B” oo 1* a  s0s2
32 46 33 45 v 502
ot >u.7
78 mn - - -
As e 4.l 1 90 B~ aa 2* 53C33 | 1.4 87 (30% ) present (50s2).
33 45 34 4.1 2* 0% a 5082
+
7.6 O No (4.18)y 51540
Br L Se >3.42 8§ 6447 Bt 2.0 8 a375246827 | 0.046 and 0,108 ¥'s (39V2) may be in
35 43 34 4y 1someric state of Br’® (53M47)
1*? 245 o
79 n -
As —> Se 2.3 1 g B~ 2. 1 a 53C33
33 46 34 45 2.1 1* a 52V1
3/2” 5.3 1% From 3.9"se7® isomer 53033
+
22 Y 0,0059 3 s 52R10
. r 0.16 1] 6.5%x10%Y | B7 0.8 1* a 50P76 | AI=2, yes shape not as yet observed.
34 45 35 4y ~0.15 1* a 50K43
22t st 32" Noy 50P76
Kr _7_9_> Br 1.928 7 34,50 | B* o.505 6* 10%' s 51B16 | €/B+~10 indicates decay s predom-
36 43 35 44 ~0.6 a s0h2 inantly to one level, hence y's are
+ +,
7/2 5.3 Y, 0.:268 3% s siB1g | Provavly in cascade with 8
3/2” 0.2 a 50h2
Yy 0.044 1* s 51B16
Br _89_> Se 1.888 6 18,5 | B* o0.862 10 3.6%" s 54L19 | B~ branching (~89%")
s 34 46 0,868 7 2.6% s 5118
1 ~us ot 1.0 s 49D19
~0.8 s 46W8
0473 a 47B8
3.3%" 51M16
r —8—0—> r 2.00 1 18.8" | BT 2.04 2 79% s 54119 | 0.627, presumably in cascade with
35 U5 36 44 1.97 3 7% s 52F4 ~1.,487 (~10% (53871, 54L19, 54L17).
1t s of 1.99 1 76% s 52111
No (1.9787)y 52F4
8l -
Se —-> Br 1.40 5 17" B~ 1.38 5 s 49B59
34 47 35 46 1.5 1* s 52R10
172~ 4.7 3/2° Noy . 5081,52R10
8l v
Kr —> Br >0 2.1x105 € a S0RS4
36 45 35 46
7/2* 3/2”
Rb _ﬂ_, Kr 2.20 5 a.7M B* 0.9 5 6%t s 50K62 | 0.957ypresent but Bt K:y=0.:1: 0+
37 54; 3;35 45 | From 105 kr8l 1somer S0K62 (50K62) Implies?y not In cascade withf3
3/2 5.7 1 1/2 Y 0.187 3 s 40C6
7/2 04193 10 a  50Ke2
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Disintegration Adopted Q | yayr-11te Decay Data Comments
Mev Error 'rypel Mev IError | % lnemodJ Ref.
8l n .
Sr >\ 29 B 50C79
38 43 37 uy
3/2~
R 82 h +/8- U -
r  —> Se 35,9 BY/BT< 2x1074- 51M16 | 8™ decay (see below)
35 47 3y 48 an i :
ot €+B*)/B™ < 3x10" S0R12
82 h -
Br Kr 35,9 complex 37 and’y spectra Insufficient data avallable to choose a
35 47 36 46 various Q's proposed Q from the proposed schemes.
o* Q=3.15 41RL )
= 3,57 50878
=2.38 52H52
82 h +
R —> Kr 643 complex B and7y spectra The data do not permit.a cholce of Q
37 45 36 u6 various Q's proposed trom the schemes proposed, [ decay
o* Q=2.57 52H52 energy systematics (54W1) suggests
=2.87 52816 | Q~4. 1.25™ Rb82 Isomer has 3,15 81
(50C79) and noy with E > 0.6 (53L27)
also suggesting Q~4 for 6,30 Rb82,
82
Sr Rb 26d € §3K10,50C79 | Parent of 1.25™Rb82 but not 8.31RLE2
8w 37 45 (53127, 53K10, 50C79) suggesting, as
o* 1.25M1% does the Rb8 decay, that 1.25MRbE2
, has low spin and 6,3"Rb® has high spin.
83 - -
Se Br >1.5 1 26" B~ 1.5 1* a 52R10 | Upper limit on Q from 3.4 8~ of 695583
34 49 35 48 <3. 1.5 1* a 46PP Isaomer which presumably decays to the
S - 83
69°1/2 Several ¥'S 0.04—>1.1  46PP,52R10 | &round state of Br==.
26™9/2% 25.0  »*
3/2”
83 h -
Br Kr 0.98 1 244 B 0.94 2 s 52F4 0,057 (63863) may be due to unresolved
35 us %6 .47 0,940 10 s 5103 | complex B~ decay.
- Ry o=
3/2" 25.0 1.9"1/2 From 1.90 k83 1somer 50e1,40L3
+
7/2 ¥y 0.0%22  3* s 5iBit
9/2* 0.032 1* pc  52B28
Yy 0.0003 1% s 51B11
0.009 1* pc  52B28
83
Rb —> Kr >0.8 1 sxd | e so0kez | Parent of 1.9% k83, ~0.15% and~0.45%
37 46 36 47
_ Y 0.8 1* a sc79 | 21SO present (50C79).
3/2,5/2
9/2*
83
St — Rb 22.17 5 gl | B* 1.5 5 s 50C79
38 45 37 46
Several ¥'s 0,04 —> 0,165 50C79
2.6.0
3/2,5/2
84 m m 584
Se Br >0 ~g2 Parent of .32" Br 50e1,50k2
34 50 35 49
oi
[ - - - - - -
Br kad Kr 5.57 1 32" B~ a.879 10 40% s §1D3 3.56 BT (9% ), 2.53 87 (18% ), and
35 49 36 48 |ory.68 1 1.72 B~ (35% ) present, B~ transitions
. (] for >3, 1D
7.6 No By Ep”® E: o1D3 may come from short-lived daughter of
o* Y 04890 9 sein 52125 | oM state (51D3). 0.897 (Cfo Rb84) may
follow 4.68 B~ (52125).
84
Rb Kr 2.64 2 344 Bt 1.629 5 9% s s2H52 | 1.6 B* shows AI=2, yes shape. 0.828*
37 47 36 48 1.53 2% s 50K62 (581) + 0.897y glves good energy match
g el ot No (1.65 8%)y somse | (52HBR).
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Disintegration Adopted Q Half-life Decay Data Comments
Mev IError TypeL Mev [Error l % Inethodl Ref.
8y d _ )

Rb Sr 34 B very weak 1f present 52H52
37 47 38 46

2" o*

84 h '
Sr 3.0 1 3.7 B* 2.0 1 a 4959 y present (49S9).
39 u5 38 46
>5.8 ot
85 m -
Br Kr 2.8 1 3,00 B~ 2. 1* a 49514
35 50 36 49
- P No Y 48516
3/27 5.1 4.4"1/2 n
e From 4.4 Kr85 1somer 4083,43B1
9/2
Y 043050 2 s 52B55
85 - -

Kr ——s Rb 0.68 1 10.3Y | B~ o0.666 7* s 52B55 | 0.69 B shows Al =2, yes shape (50251,
36 48 37 u8 0.605 5 ~100%" S 50251 | 52B55). 0483 87+ 0.14957% - 0.3050Y
U.Uhl/Q- from 4.4h 1someric state gives energy
10Y9/2* 8.31 /27 match (52BSS).

85 d . + m gp85 +

Sr b £1.5 65 No B 51711 | If 70™ Sr® has no 8*,Q<1 1s tmplled
38 47 37 48 m .85

i v 0.513 5* s 52529 for 65 srlbeciuse 79 srr‘ bggcays by
70™1/2 0.514 3 s S2E2 € tO 0,15 leve 8553/2 ) of R and by
65%9/2* 9/2%? 0.513 3 s 51T11 | 0237 1t0 657 Sr

5/2" ®y~1 52F2
86 a - -
Rb ——> Kr 19.5 €,/ B7<0.001 53539 | B ~decay (see below).
37 49 26 50 A s
- R B*/B7<1.6x10 51M16
2 0
86 d -

Rb Sr 1.783 y 19.5 BT 1.785 5 s 52M29 Al=2, yes shaped observed (52M29, 51M2,
37 48 38 ue 1.760 10 s s1M2 50M67).  (0.7837) (1.08Y) colnclidences

27 g.ul ot 1.80 1 s 50M87 glve good energy match (50M67, S53H40,

~80%" 4872 51M2, 51P8).
86
Y ——> Sr 427 1 12.6" | B* 1.80 2 50t s s1H2a | 1.2 8% (50t) also present (5iHgd). ¥
39 47 38 48
y 1.4 IC a S1Hoa tencatﬁvely considered In cascade with
6.7 1.8 8%,
00
6

z 2 Y 170 No B* 51H24
40 46 39 47

of

87 - - - -

Br Kr 8.0 5 55, 6° B 8.0 5 30% a 5352 2.6 87 (70%7) + 5.4y glves energy match
35 52 36 51 other 7y's also present (53S2).
3/2,5/2" 7.3 s5/2*

87 - - - -

Kr Rb 3.63 7 78" B~ 3.63 7 5% s 52116 | 1.27 87 (26%7) + 0,405+ 1,89y glves
36 51 37 50 3.2 3 a 49K13 | good energy match (52T16).

s5/2 7.3 3/20

87 105 g- 1 -
Sr 0.27% 4 |6.2%10 B 0.275 8* s 54M27 Third forbidden -non-unique 3
37 50 38 49 04275 8* scin s52L24 transition.
3/2” 17.6 /2" 04275 8* pc  51C30
04270 8" scin 50B38
No Be” 52M20, 52B54
No ce” ory 52124
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Disintegration Adopted Q Half-life Decay Data Comments
Mev | Error Typel Mev lError] % IMeI:hodl Ref.
87
Y Sr >0.389 I golt Bt ~o.7 1* 0.3% s 51M46
39 18 36 49 or~oat 1 ~0.7 1* s 50R3
172 7.6 2.8"1/2” No 07 B* o1r2a
+
92 From 2.8" sr87 1somer S1H24,51M46
Y 0.3882  39* s 52614
0.388 y* s 52B33
04390 2 s 51M46
0.388 u* s 51T11
04394 u s 51H24
87
zr Y 3.51 2 . | B 2.0 2 s 51H24 | 0.357and 0.657 present (4989).
4o 47 39 ya 2.0 It a 1959
+ h +
7/2,9/2° 5.5 14"9/2 No ce or y S1io4
172 From 14" Y87 isomer 51H24
Y 0.3813  38* s 52614
0,384 3 s 51M46
04389 u* s 51H24
88 .
Kr Ri 2.7 1 2,770 B~ 2. 1* 20% s 51T19 (52T19) corrects for probableAlI = 2, yes
g
3 %2 37 51 2.4 a  49K13 | shape. 0.52 87 (68%), 0.9 8 (12%7)%
ot g6l 27 2.4 a 48J20 | and 0.0287 (52T19).
88 - -
Rb Sr 5.17 7| 17.7 B~ 5.13 3  66% s 51B2 Al=2, yes shape (51B2, 52T19)e
37 51 38 50 5430 5 78% s 52119 | 3.20 87 (19% )+ 1.86yand 2,048~
2= g2l ot 5.2 1 65% a 51G35 (15%7) + 0,90Y+ 1.867 give good energy
No (5.28)7y 51625 match (51B2). Disagreement about lower
energy B's (52719, 51G35).
88
Y —>» Sr 3.7y 3 1084 B* o0.83 2 0.2%" s 48P13 99% of disintegrations go by € * 0,91y
39 49 38 50 y 1.853 37 s 48P13 t 1.85%. Crossover 2,767 present
+
9.6 2 1.89 5 s 21p8 (48P13, 43C4).
ot 1.92 3 ce 41R3
88
e R >0.406 4 g5d 51H24
y 4 u
Y 0.406 y s 51H24
0%
kB0 4.0 1| maem | g 40 2% 6% a  51K10 | 2.0 87 (3% )Y (51K10).
36 53 37 52 3.9 2* recoll 51Ki3
5/2,7/2% 6.2 3/2,5/2"
R 2 s W5 3| 1sal | BT 48 3 a 4005,
37 52 38 51 46827
3/2,5/2726.9 5/2*
89 - -
Sr y lues 9 53¢ B~ 1ue3 5 s 4918 | 1.5 /83 shows Al=g, yes shape
38 51 39 50 1.50 2* s 49810 | (49L8, 49510).
+ 1 -
572 8.3' 142 No y 3958,49810,50n3
89
Zr 2.8480 7| 7.0 | B o.e01 10 s 53548 | Experimental €/g*~3 (51642) 1s in
40 49 39 50 0.905 10* s 51524 agreement with theoretical E/ﬁ}+ =3
9s2t 8.1 139/2* 0.910 10 s 51H24 indicating decay to one level; however,
172" From 135 Y89 isomer 51G42,51574 | OUher ¥'s reported (51H24).
Y 0.913 5 51574
04917 5 s S1H24
0.910 9* s 51524
No other yt's 51G42
No Y with E_= 0.95-2.0 53548
No By, X7y, or Yy 51824
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Disintegration Adopted Q| paye-aste Decay Data Comments
Mev IError Typel Mev IError I % [He .hodl Ref.
90 s - _
Kr  — > R 3.2 2 33 B~ 3.2 2* a 51K10 | 7, complex B8~ (51K10).
36 54 37 53
ot >u.s
Rb r R5.7 3 2.74™ |BT 5.7 3* a 51K10 | ¥, complex 87 (51K10).
37 53 38 52 :
>6.6 o
- 90 - | .
. Sr 0.533 4 19,97 B 0.531 5* s 49B11 0.53 8~ shows AI=2, yes shape
38 .52 , 39 51 054 I s 50052 | (49B11, 50LS2).
+ - .
0 8.1l 2 No 5023, 46PP
90 h - -
r 2.20 3 85 B~ 2.7 2 s 52M29 | 2.2 B shows AI=2, yes shape
39 51 4o 50 2,180 7 s 49L8 (52M29, 49L6, 49B11, 50L52).
2 8.0l o* 2,24 2* s 50L52
2.25 2* s 49B11
No 7y 5083,49B11
20 :
Nb —— o Zr 4. 4y 8 14,71 | B* 1.0 6* a  49K19 | B*probably simple followed by 2.2 Mev
41 49 40 50 1.2 1% a 53D8 of y's (51BS4)s 1.147Yand 0.147Y
25.6 y 223 st scin 5ipss | Present (51B54).
SR
90
Mo ——s NI >2.57 1 5.7 | BY~1a 2 1* a 53D8 Since the ground states of M90 and zr90)
4z us 4149 15 ~0s12, ~ 0425, 141 a 5308 are not connected by 8% there should§ be
ot >s5. at least one y in cascade with 1.4 8% of]
1090
9l o - -
Kr  ——> Rb 3.6 2 10 B~ ~z.6 2* a 51K10 | 7, complex 87 (51K10).
36 55 37 54
5/2,7/2* >4.5 3/2,5/27
Rb  —> Sr 4.6 2 100° B~ 4.8 2* a 51K10 | 7, complex 87 (51K10).
37 54 N 38 55 | >3.0 2 147 B~ 3.0 . 2* a 51K10 | 7, complex 8~ (51K10).
3/2,5/27 760 572*
>6.1
9' h - y— -
Sr —> Y 2.67 1 9.67 B 2.865 10 26% s 53A8 2,67 8~ shows AI=2, yes shape. Very
38 53 39 52 complex decay with good energy matches.
5/2t 8.2l 1727 y7y colncidences studled (53A8).
9! d -
Y — IZr 1.549 4 61 B 1.564 10 s 52M29 All authors listed find AI=2, yes
39 52 40 51 1.537 7 s 40L8 ~ | shape for 1.55 87+ Very weak 1.2y
1/~ 8.51 578t 1.54 5 scin 62zB21 (49L8, 54H14). Very weak 0.27 in
1.56 1 s 50A1 cascade With 1.2y (49L6). 1.27Y
1.54 2* s 4903 observed with 1609 half-life (52B21).
1,55 1 s 49W17
9l oY ~ d a0 01
Nb —— Zr >1.1 8 Zr x-ray 5101 Limit on Q from 62~ Nb®' decay by
41 50 T w0 &1 e€+1,27vt0 zr9 and by 0.1047 to~g¥
628172 W9 (s4H14, 51P20, 5101). Presence of
~aYo /ot » 1.27 1n both e2d MO1 and 619 yOL
8¥9/2 5/2 ' v oot
suggests 9/2° for ~8Y Nb (54H14) .
91
Ho ——> N 3.6 2 66° BY 2.8 2 a 49010 | Mo%%(7,n) 15™ Mo®! threshold ~ 13,1
4z 49 4150 (58K11) 1s not expected to be the
. Noy 52H62 < o5
15™1/2 . threshold for a 9/2" level. Mo“%(n,2n)
665972t u.0  9/2* thgeshgi.d ~ 12,34 (53B22) suggests that
66~ Mo~ 1s-the lower and the expected
9/2* state.
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Disintegration Adopted Q | parp-1ire Decay Data Comments
Mev Error Typel Mev JError I % lMechodl Ref.
92 h -
Sr 1.93 4 2.7 B~ 0.55 3* 54B32 | 0.44 ¥ (54B32).
38 54 39 53 . i sap
. * cin
o e 1te Y 38 3 s 4B32
.
92 h .
Y —> Zr 3.5 1 3.5 B~ 3.5 2* a 50h3 'y present (46PP, 41G4). AlI=2, yes
39 53 %0 52 3.6 2* a 43B2 shape not yet observed.
2” Re.ol ot 3. 2* a 4164
92 4
Nb e Zr >0.930 6 10.1 € 53342, 51B54,47K1 1.847 probably from isomeric state of
41 51 40 §52 v 0830 o s 55542 M (54H14). B branching < 0.05%
2,3 2 0,935 9 sein 5216 (see below).
o* 0.91 2* scin 51B54
0.9 7y follows € 53542, 52T6, 51B54
92 d - o~
Nb ——> Mo 10.1 No BT (<0.05%7) 53542 B decay energy systematlcs (54W1)
41 51 42 50 predicts Q ~ 1.
2,3 o*
92 m + »
Tc —> Mo 6.4 6 4,3 Bt 4. 5 a 52B82 | B decay energy systematics (54W1)
43 s 42 50 | (see comments) vy 1.3 3 a samig | Suegests (4.18%)(1.37) in cascade.
25.4
04}
93 h -
Yy — Zr 3.1 2| 100 B~ 3a 2* a 5006 0477 (50b6) 1s assumed due to complex
39 54 40 53 B ~decay. Probable AI=2, yes shape
1727 >8.21 s5/2% not yet observed.
Zr _93_, Nb 0.063 2 | 9.5x105Y | B~ 0.063 2* 96%  scin 53631 0,034 B~ (25%7) + 0,029 (IT from3,65Y |
40 53 41 52 W93) gives energy match (53G31)e
s5/2* 11.1  g/2t
Mo _33_> Nb >0 >z € 49B44 6,951 M3 appears to be a metastable
y2 51 41 52 high spin state at ~2,4 Mev above
5/2,7/2% 9/2* ground (53Ks2, 53F12, 53A2, 53B24,
52B62, S51R24).
93
Tc Ho 304 3 2.m | B* 0.800 5 s 51B48 | No 6.95" Mo93 activity from2.7h T¢93
43 50 42 a1 0.83 y* a sek26 | (51B48). B (1.3273 coincidences
+ + 3
9/2% ? 4.6 v 1.32 3* scin 51B48 suggest 5/27 for Mo“° ground state.
+
5/2,7/2 B* (1.327) 51B48
Y ﬂ-, Zr 5.4 3 165" | B~ 5. 3* a 46B10 | 1.47 (49B10) Is assumed due to complex
39 55 40 54 B~ decay, AI=2, yes shape not yet
2= 2811 o observed.
Nb Zr 2.2“0431 B decay energy systematics (54W1)
41 53 40 54 suggests Q > 0.
6’ 0+
N o 2.07 5| 2.2x10% | B7 0,50 5 a 53D18 | 1.57 Y crossover (53D18).
41 53 42 52 ¥ 0.70 1 sein 53D1s 6.6M Nb% decay gives
8.6%3" LS Q=1.3(87) % 0.87(y) - 0,04 (IT) = 2.1
Uyt + Yo  0.87 1 scin 53D18
10476 12,1
24
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Disintegration Adopted Q Half-1ife Decay Data Comments
Mev lE:rror Typel Mev [ Error I % J Methodl Ref.
Tc o m + * + + +
—> Mo 4.32 3| s52.5 BY 2.1 3* 738 s soMet | 0.98% (~1%") 2 and complexy spectrum
w ’51 e 52 2447 5 s 4703 (50M21, 48HS).
2 5.6 2t 2.5 3 a 48M19
o* Y 0.874 9* s 50M21
04873 Y s 48HS5
0.9 1 a 48M19
B*y tor a11 8* 50M21
95 d - - - -
Zr —— Nb 1.123 7 65 B~ o0.397 10* 43% s 54M28 | 04364 87 (54 %) + 0.7547 glves good
4o 55 v sy 0,405 10 ~a9%" s 53023 | energy match (54M28). 0.887 B~
s/2% 6.9 5/2,7/2% vy 0w ] s sawes | (@% s log fég'va_.s) goes to 90" 0,235
9/2* 0,725  u4* s saces | level of Moo,
By 54M28
1
v/B~1 53M6
95 d -
Nb —— Ho 0.931 35 B~ o.165 10 s 53C23
4 su 42 &3 0.160 3 s 52F14
9/2t 5.1 9/2,9/2* 0,159 10 s 53514
512t 04171 2* s 53318
0.146 10 s 49H31
Y 0.764 1 s 54M28
0.768 8* s 53C23
0,771 8* s 53518
04774 8" s 53M14
0.745 10 s 53314
0.77 1* s 52F14
0,758 20 s 49H31
By 50827, 48M1
v/B~1 53M6
95
Te —> Mo 1.63 1 20t From 609 Tc9 tsomer 201 7¢% decays by € only (50M21).
43 52 42 53 R . R
g - ] .. B* o0.65 1* 0.4%" s 51B84
60%1/2~ 7.8 5/2
hoe IT 0,030 7 s 50M73
20%9/2
95
Ra ——> T 2.1 1 tes? | B 14 1* 50%" a 48E3 €/B* should be 2,6 for simple B*,
4y 5 43 52
N or 3.1 1 ¥ 0495 10* a 48E3 0.95y may be 1in daughter.
5/2,7/2°2u.7
9/2*
96
Zr —— Nb Stable ? Q=0.310.3 from mass spectroscopy
vo 56 ur 55 . (53G35)s Q=0.5% 0.5 from double 3
o* 6,7" decay (53M25)e
96 h - -
Nb > Mo 3.13 2 23 B~ o0.686 5 92% s 52J15 | Good energy match with other 7y chains
41 55 4z ou 04750 5 2% s 51P20 | (0,804 +0.840+04770), (0.451+1.187
6,7 5.8 5,6% 0.75 1* s 50B43 | +0.770)s 0,37 B~ (8%7) also present
? Yy 0.560 2 s stpo | (B1P20, B2J1B).
2* Yp 1.078 ] s 51P20
ot Yy  0.770 2 s 51P20
Total E,~2.39 follows B~ 51840
6
e 2, ko >2.713 2| 4.9 | noB* e ony 471,482 | Decay scheme fits well with that of
43 53 uz o4 3.4 M9, g0%e to~2.4 (5,6%) level in
~3. 1.419 1% s 50M21 - .
6,7 ? 71 . M08 (s0M21). B ~“branching ?
. Vg 0842 9 s 50M21 (see below).
" Y5 0.771 8* s 50M21
+ YY 48M2
0
e 8 a3sd | B2 47B1,48M2 | [ decay energy systematlcs (54W1)
43 53 4y 52 suggests Q~1, thus 1f Tc®® has spin of
6,7" o* et or 7%, observable 8 transition 1is
unlikely.
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Adopted Q

Decay Data

Disintegration Half-1ife Comments
Mev |Errcr . Typel Mev lErrorI % lnethodl Refe
97 h -
OZr , > INb 2.67 8 17 B~ 1.01 2 s 50B54 | The shell model favars 5/2* or 7/2*
uo s 4156 | (see comments) 2.5 1* a samze | for zr®7 but neither asslgnment is in
1/2,3/2%7 7.2 60°1/2 1.9 1* a 49850 | accord with the ft value for the 1.98~
S 1197 i
74Mg/ 2% No By soBsa | to 60% W7,
From 605 Nb97 isomer 50B54
Y 04747 5 s 50B54
0474 8* a 52M24
97 n -

Nb  ——> Ho 1.94 2 74 B~ 1267 20 s 50B54
4156 vz 55 1.35 7* a 49850
9/2* 54 772t 144 1* a 52M24

s/2* Y 04665 5 s 50854
By 52M24, 50854
97 4_q 05

Tc ——> Mo >0 10%-10 Mo K x-rays 54B24
43 54 42 55
9/2* 5/2*

97 q
Ru Tc >0.217 2 2.8 € 46511
w4 53 43 54
R Y 0.217 2 s 50M26
5/2,7/2 023 2% a 46811
9/2*
98 6y 8y

Te Ho ? 5x10%Y <7< 2,5x10%Y (54B33))

43 55 42 56
0+

T %8 ?

C  —> u
W ss s sy (see above).

09
987
Ru 25.0 5 o B* 4.0 5 a 53427
45 53 yu su .
1*? 254 o
99 n -

Nb  ——> Mo >3.2 2 2.5 B~ 3.2 2" a 50D54
41 58 42 57
9/2*? 5.5

172*
99 - -

Mo Tc /.38 1 ee.zn B 14225 15 87% s 51M8 The shell model favors 5/2' or 7/2+
vz 57 u3 56 1.25 1* s 51M40 | for Mo% but an analysis of the complex
1728 2 1727 1.23 1 80% s s0Bo1 | B and 7y spectra suggests 1/2% (s4v3).

- ~) +

9/2* From e Tc9 isomer 50Bot,siMe | 0444587 (M20%7) + (0.7417)(0.0417)
(0+1407%) coincidences glves good energy

Yy 0.0018 3 pC 4SMAS | parch (50BO1, 54V3).
51M6
Yy 0140 3* scin 54V3
0.1412 5 s 4945
51M6
0.1403 2 s 51M21
0,139 1* s 51M40
04140 1* s 50B91
0413968  14* s 49C7

99 - -

Tc Ru 0.203 2| 2.1x10% | B~ o0.200 4 s 52F16 | 0.20 B~ shows shape consistent with
43 56 uu 55 04206 3* s 52W1 tensor interactlon for AI=2, no
9/2*t 12.3  5/2% 0.292 3 s 51T5 transition (52F16, 52W1).

No 'y 49K34,47M15
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Adopted Q

Decay Data

Disintegration Half-11ife Comments
Mev ‘Error 'rypel Mev lError I % Iuechod] Ref.
99
= Ra 206 1| a5t | B* om 1 s sesit
45 54 yy 55 or 1.76 1
+ - Y 0.288 5 s 52F19
7/2,9/2% u.9 2
+ No y 52811
52
100 s
43 57 0z sg 15.8 Direction of decay unknown.
0#
100 s -
Tc 2.7 2 15.8 B~ 2.8 2 a 52B30 | 7y's present (52H17, 52B30).
¥s 57 w56 2.4 3 a 52H17
24.3 o'
100 h + +
Rh 3.65 7 20.8 B 24615 20 45t s 53M64 complex 87 and 7y spectra permit
us 55 us 56 3.0 1* s 4813 consistent decay scheme (53M84).
2”72 >r.2l ot AI=2, yes shape not yet observed.
100 .
Pd >0.0807 u | 4.8 4815 | 1.8 (46L3) may bé in Ru1O0 decay.
u6 54 45 55
R Y 0.0807 4 s 53M6a
0 0409 1* a 48L3
2”2
101 - - - -
Mo Tc 2.3 1 14.6" | 87 2.2 1* 30% a 54W4 1.2 87 (70%7) + 0,96+ 0.2 glves
42 59 uz 58 2.1 1* s 52R10 | good energy match (52R10, 54W4).
5/2¢ 6.0 7/2* 2.2 1* a 42M4
.
o/2* 1.9 1 a 4088
Y 04200 20 scin  54W4
o.1912  19* s 52R10
101 m - .
Tc 1.56 5 14,3 B™ 1. 1 a 5404
43 58 4y 57 1.20 5 >95% s 51B48
972t w6 7/2* 1.3 1* s 52R10
s/2* Y 0.300 20 scin  54W4
04307 3% s 52R10
04300 6* scin 51B48
(14287) (0437) 52R10,51B48
Rh _I_Ol) Ru >0.29 1 4,59 No ﬁ*.e only 52F19,49E4,48L3 ~ 0,147 also observed (52F19, 52811,
us 56 o7 vy o0.288  3° s szFlg | 49E4).
7/2,9/2* 7/2* 04300 5 s 52511
5/2% 0435 y* s,a  48L3
101 h + +
Pd Rh 3.37 2 9 BY 2.3 2 ~0g" s 4813
ye 85 W5 55 lor 18827 3 0453 3* MO0t a 49E4
5/2,7/2* <>"r5 7/2,9/2" No 7, no e~ 4813
4.
102 -
o Tc 21.0 5 1" B~ 1.0 5 a 52C38
42 60 43 59
ot w2 1%
102 s -
Tc u >4.0 3 <25 B 4.1 Yy a 52038 | <y present (41H7).
43 59 4u 58 3.7 y* a 49B44
1*? ~5.2  o* ~s 1* a 41H7
rh —2 R 2.18 5| =215% | B* 1.3 1 a2 50831 | **Mized S~ and B*. ~0.467y probably
us 57 uy 58 1413 " cc A5HL annihilation radiation (50s31).
27?2 sl o ~1.q% 1 a ane | BB~ 1.2 (a1).
102 -
Rh d 1.0 5| 2159 | BT 1.08 5 cc  asHL
45 57 ue 56 ~agee ] a a1Me
277 s8.80 o
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Disintegration Adopted Q| yaye-11te Decay Data Comments
Mev lError‘ Typel Mev |Error l % IMethodl Ref.
103 4 - - - ~
Ry ——> FRh 0.749 6 39,5 B~ 0.217 4 ~99%” s 52K27 | 0.69 B~ (~6%7)(52C16, S52K27, 50M26)
4y 59 45 58 . 0.222 2% 9%4% s 50M26 shows non-llnear F-K plot (52K27),Y's
? 5.7 7 04205 2* s 50826 | Of 0,053, 04295, and 0.611 also
56™7/2* v 0.498  10* scin s54Bgs | Teported (52C16).
172" 0.4979 8 s 52K12
- 0.498 2 s 52K27
04498 5* s 52C16
04494 2 s S0MR6
From 56" Rh193 1somer 50M53, 52K27
Y 0.0396  4* s 52C16
0.0400 5 s 52K27
0.0404  4* s 50M26
(0422 B7)(044987) 52K27
Noyy 52K27
103 q
Pd ——> Rh 0.56 2 17 continuous 7y spectrum K binding energy = 0.023. 0.5037,
46 57 45 58 E, (max) 043677 043057, and possible 0.2627
5/2,7/2% 5.7 56™7/2* ' 0450 2 scin 54R9 present (54R9).
1/2” From 56" Rh19% 1somer 54R9,47M12
Y (see Rul03 decay above)
104 s
Rh  ——> Ru 44 B decay energy systematics (54W1)
45 59 yy 60 suggests Q™ 1.
1t ot
104 s - -
2.5 1 44 B~ 2. 1* s 47HS By colncidence rate indicates 2.6 3
u5 59 46 58 2446 10 a 40M9 goes to ground state (53J9)e 0.557%
oy ot 2.3 1* cc 393 (51M70, 53J9, 53G30) e
104 n +
Ag ——> Pd 23.72 3 27 B 2470 3* s 52J25 0.557yand possibly other y's (52J25).
47 57 46 58
>5.3 o
104 m +
cd —> Ag 21.95 1 59" B* 0.93 1* s 52J25 | 0408667, 0.08357, and weak 0.14987y
48 56 y7 57 (52J25) «
ot >3.5
105 h -
— 2.005 & 4.5 B~ 1.5 2 s 52511
u 61 45 60 14150 6 s 51D3
? 5.8 7 Y 04726 7 s 51D3
45%1/27 0,75 8* a 50s7
7/2* From 455 Rn1% isomer 52511,51D3
Y 0,130 2 s 51D3
0,127 5 s 52511
By 51D3
No Yy 51D3
105 n - - -
Rh  ——» Pd 0.570 3642 B~ 0.570 5 s 51D3 [0.24 B~ (4-10%7) 1 [04327 ] colnc1dences
us 60 46 59 057 1 s 52511 | glive energy match (52827, 54L16).
772t 5.6 5/2* 90-96%~ 54L16,52B27
105 a +
7Ag58 —_— 6Pd59 >0.783 3 45 €, no 8 50G8% Y12 cascade assumed because of energy
s Y
Y, 0.4432 uo* s 53J20 matches In complex 7y spectrum (53J20,
? 0,440 4= s 52H7 52H7, S0MB1).
? 0.437 y* s 50M61
s5/2* Vs 043449 30* s 53J20
0,343 3* s 52H7
04340 3* s 50M61
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Adopted Q

Decay Data

Disintegration Half-1ife Conments
Mev l Error Type | ev [Error[ % f Metholeer.
105
d 5,  Ag 22.71 1 sa.7™ | Bt 160t 5 s 53J20 | Very camplex y spectrum (53J20).
yg 57 47 "58 <3.21 1 1.5 1* a 50654
235.0 No By tor E,> 0.5 53520
106 -
Ru 0.0393 5 1.0 | B o.03%2 3 s 50A1
462 45 61 . 04041 1* s 49M46
ot 43 1t No ¥ 50A1
106 '
——> Pd 3.53 1 30° B~ 3.53 1 68% s 5246 complex B~ and7y spectra (5246, 53K51,
¥ 61 46 60 3.55 10 8% s  47P7. | 53Kae7, 5BK7, 5248)s Bul BT (11%7)
1* 5.2 o +0.517y glves fair energy match (52A6).
& 19 pa 2.98 2 24" | B 1.9 2 83t s s2Ba2 | 1.45 8% (171) ¥ 0.51Y glves energy
¥7 59 46 60 2404 10* a  36FL match (53B42)s B ~branching?
1t ~5.0 o (see below). 8.6% Agl08 decaying by €
and 7y known. «Isomers have ~ equal D,n
thresholds (39E2).
106 - -
Ag —> C £0.36 1 240 B~ 7<0.38 1* <1%" s 53B42
47 59 yg 58 |~
1t ~s5.00 o
07 -
! Rh 4 1 4m B~ ~a 1* a 43B3
4y 63 u5 62
~6.2
107 n - x
Pd >1.2 1 25 B~ 1.2 1 a 4383 | 7y 7 (5086) .
45 62 ue 61
>4.9  5/2*
P _'.01, Ag 0.035 1| 7x10% | B~ 0.035 2* a 49P17 | Probable AI=2, yes shape not yet
46 61 47 60 observed.
s/2*  8.51 1727
o, = 60 1.4y 1 6.7 B* 0.320 10 0.31%" s 45B4 Theoretical B*/e~0.0023, 0.857%
~
ve 59 7o From 445 Ag107 tsomer (~045 %)(45B4, 54M19).
+
812,718 u.5 us 7/2_ Y 0.,0030 9% s §3J20
1z 0.0939 2 s 4785
0.,0925 10 s BOVR41HL
In LA 23.0 5 25D Bt ~2.0 5* s aoM20 | 7y present (49M20). See Inl087 velow.
49 58 48 59
9/2* >5.0 5/2,7/2*
Ag 198 P, 1.80 5 23" Bt (0,78  5)** 0,144 53P16 ** 3+ energy calculated from eK/,B+
u7 61 46 62 | (see comments) + for ground state transition.
No 53P16 T 1S
1t ue o By €, /B~ =0.016, B*/B 7= 0.0014, 15 %e
to exclted levels. (K x-ray) (0.437Y,
0.607) coincidences. (0.607Y)(0:437)
coinclidences (53P186).
U7Ag61 108 v d60 1.77 6 2.3" B~ 1. 6 97.3%  scin 53P16 | 0.627 present implying 1,15 B~ (0.8% )
. . No By 5262 (53P16) .
1 46 0
m 2% (see comments) so” B* 2.1 2t s 51M11 | 0.2857 present (51Mi1). Assignment to
49 59 ug 60 . 1n107 in better accord with B decay
25.4 o* energy systematics (54W1).

S
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Disintegration Adopted Q | paye-r1te __Decay Data Comments
Mev Error Type J Mev IEr"ror I % [Methodl Ref.
109 h -
Pd 5> Ag .09 3 13.6 B~ 1.020 5 s 54M38
4 63 47 6z 0495 1 s 49523
5/2*? 6.0 39°7/2* Noy 50812
) 1/2° No delayed By (3x10785—-1073) oM
From 395 Ag109 isomer 53A25,53N4,49523
Y 0.0877 2 s 54M38
04087 1* DC B53A25
0.087 1* s 49523
109 q
cd —> Ag ~0.16 ~350 €, nofB, noy 50654
48 61 47 62
, . E,~0.07 from € /e = 0.28 53D26
5/2,7/2* ~y,839%7/2 s ,,109
e From 397 Ag'-Y lsomer 53B73,53J20,46H4
- Y 0.0879  9* s 53J20
0,087 1* s 52H1
0.0875  9* s 50022
0,087 1* s 46H4
109 h + *
In — cd 21.77 y 4.2 B* 0.75 y a 49420 | 0.0587Y, 04205, 0,347, 04277 (51M11).
49 60 ug 61 € /BY=8 (a9120).
9/2t 25.0 5/2,7/2*
1o s
Ag —— Pd 24.5 B decay energy systematlcs (54W1)
47 63 46 64 suggests Q™ 0.9,
1* ot
110 s - . - -
Ag ——> Cd 2.88 2 24.5 B~ =2.88 3 s 5081 2,24 B7 (v 65%7) + 0,667 glves good
47 63 48 62 2.82 10 ~3% scln 51620 | energy match (51620).
1* 5.0 o 2.89 3* s 5145
2.91 3* s 51584
No (2.86 87)y 49M38
110 m + n
In d 3.93 Y 66 BT 2.25 2 s 53B44 | 0.867 1s only ¥ with 66" activity
49 61 us 62 2.2 1* a 4814 (53B44) «
+ +
2,37 5.0 2 Y 0.656 3 s 53B44
ot 0.661 5 s 51M11
(2.25 B)y 53844
11 - -
Pd —— Ag 22.15 3 22M B 2.15 3 ~60% s 52M34 ¥Yis (0,060 —» 0.73) Dresent (52M34).
46 65 47 64
1/2*? 6.0 1/27
Ag H 1.05 1 7,53 BT 1.04 1* 91% s 50J53 | Ccomplex B~ spectrum gives rise to few
u7 ey 48 63 1.06 1* soMe1 | AB7ycolncldences Indicating 1,04 8~
172 7.3 172" 1.06 3 s 49Hs goes to ground (50J53)., 0,73 8~
(8.5%7) + 0,34y glves energy match
(50S60)
1 d +
In cd >0.4187 7 2,84 No B 48G7
49 62 48 63
N . Sh4 B*/e<0.06% 51M11
9/2 7/2 R
o+ 71 0.1708 17 s 52G14
5/ 0.1721 & s 51M11
1/2* 0.1728 10 s 40L7
Yo 0.2456 25" s 52014
0.2468 7 s S1M11
0.2467 10 s 40L7
(0.172Y)(0.247Y)~ 0, 1#% delay 51M53
Y172 (6) 5386, 52K14, 51422, 51R2
i n + + ’
Sn In 2.52 3 35 BT 1.1 3  29%" s S51M11
50 61 ug 62 1.45 7% a 49H10
7/2% w7 92t No ce” 51MI1
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Disintegration Adopted Q Half-11fe Decay Data comments
Mev IError Typel Mev IError | % lnethodj Ref.
12 h -
Pd —> Ag 0.2 1 21 B~ 0.2 1* a 50512
us 66 u7 65 '
0.018 scin 53N
ot 23.9 It 4
2,1,0”
12 h - - - -

g —> Cd 4.0 2 3.2 BT aa 4* 25% a 53N Three lower energy B's. 3.5 87 (40%)
47 65 ug 6y 4.2 Y scin 51P8 +0.627 glves reasonable energy match
2,1,00 8.6 of 3.5 y* a 51840 | (5%M4).

No (4.1 B7)y 53N4
Noy follows 3.5 8~ 51540
12 m + + -

In —> Cd 2.54 5 14.5 BT 1.52 5 24%" s 52B44 | B~ branching (see below).
ug 63 4 6 1.7 a 4774

+ +

1 4.6 0 No By 53B44

12 n - -

In 7, Sn 0.656 6 14,5 B~ 0.658 6 44% s 53B44
49 63 50 62 1.0 a 474

+ +

1 4.1 0 No By 53B44

113 n -

g ——> Cd 2.1 1 5.3 B~ 24 2 a 49D6
47 66 48 65 2.2 2* a 47713
1/2~ 7.0 1/2% 2.0 2 scin 51P8

No y 49D8,47T13
13 Y pql113

Cd ——> In <0.6 Stable ? | From ¥ Cd isomer

48 65 ug 64 - ]
y - B~ 0.55 2% scin 50C64 IT to ground state has not been
571172 0.5 a 50C63 observed,
2 82 -
113 q
Sn «—> In >0.39 113 € 51T17,39B3 y's reported by (51C34, 49N9, 39B3)
50 63 ug  6u
L% No B*with £5>0.05 soNsg | Mot found (53B17, 53D7, 50N52, 47C4).
1.7"1/2 h . 113

. From 1,7 In isomer 51T17,51C34

8/2 39B3

Y 043917 s 52614

043933 s 51C34

1y s + .

In  —> 2.2 2 72 BT 1.2 2 0,004%" a 54J1 (1.3077)(0.567) colncidences show
49 65 48 66 Q>1.86 (54J1)s 0.65 8% (0.015%*)

1* 6.6 ot reported (49B52). Strikingly different
£t values for B*and B~ transitions
suggest that ground state configurations
of snll4 and cdll4 are quite dissimilar,

1 s - -

In —> Sn 1.985 4 72 B~ 1.084 4 98¢ s 52J22
49 65 50 6u 2.01 2 s 51584

45 ot 1,98 2* s 40L7

No B7e” 49M38
No BTy 49M13,40M38
115 -

Ag ——> Cd 3.0 2 210 B~ 3.0 2 a 47115 | Parent (91%) 2.3% calls, (o) azd calld
47 68 48 67 49D6 (52W8) which 1is ~ 0,17 Mev above ground
172~ 6.4 1/2* Noy 4908 (52HR4) o

Ccd ne In 1.45 1 2338 | BT 1.1 1* 58% s 5212 0.59 87 (40% ) + 0.5257 provides energy
ug 67 u9 66 1.11 1 60%" s 52H24 match (52HR4).

1725 7.1 wst/g” 1.13 3 s 40L7

9/2t From4,5" 1n'15 1somer 39C4,49H7
Y 0.336 10* s 52614
04335 1 s 52H24
04336 1 s 50D60
04338 1* s 40L7,49B53
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Disintegration Adopted Q Half-life Decay Data comments
Mev Error Typel Mev I Error l % Inethodl Ref.
115 - -
In Sn 0.50 2 | 6x10Y] B~ 0.63 3 a 50M76 | Adopted Q=0.84 (87) = 0.34 (IT) differs
49 66 50 65 Decay of 4.51 1somer of Inlld significantly from directly measured 3
u.sPh1/2” - energye.
" . B~ 0.4 2* 5.5% 8 5212
9/2t 23.0 1/2 0483 2 6% s 49B53
1T to Inl!S g.s,
0.336 1 see calls
16
In d 13° B decay energy systematics (54W1)
49 67 48 68 suggests Q™ 1.
1t ot
16 -
In 3.29 6 13° B~ 3.29 6 scin 54B27 | Q<3.38 from Eyy  of 54" In'16 somer
ug 67 50 66 2495 2 40L7,46B27 (50512) «
+ +
1 4.5 0 Noy 54B24,38M2
e
Sb —> Sn 4.72 9 15.5" | B* 2.0 8* scin 53542 | Weak 0.9, 2.27 (53542, 50B92). By
51 65 50 66 v 1.30 3 s s3saz | cascade implied by intensity of 1.30y
2,34 4.8 2t and p,n threshold > 5,
0#
17
cd 491n68 ~2.8 3,0h? B~ ~1.8 54B28
@0 e 043 1* scin 54L9
? 6.2 ? 1
R Yp 0.281 3* s 54L9
N From 1.9% 117 isomer
1.9%1727
B ot 0.312 3* s 54M21
1.1%9/2 .
04312 3 s 54L9
m T s 1.48 1 1ab | g 078 1 s saM2i | Good energy match from 1,00 Inil?
49 68 50 67 : N which has 1,77 87 to ground state of
Y1 0456 1 scin 54L9 117 h 11117
o2t ws 72t 0.56 1 soin szt | 5017 and 0.3t IT to 1.7 Intl7 (sare1)d
,\ Other measurements of Y2 (50N52, 49M51,
3/2 Yz  0.161 1 s 54421 | goHgs, S0M52).
12t 04160 1* s 54L9
BT (06167)4 87 (0.567)s
(04167Y)(0:567%) 54M21
17
Sb ———> Sn >0.156 2
51 66 50 67 | %1.2 28" | € 47C4
5/2%? 3/2* No B* 49T11
+
1z Y 0.156 2* s 49T11
17 -
Te b 23.5 1 2.5" B* 25 1 s s3F27 | 0.80 e~ tentatively assigned to Tell?
52 65 51 66 (53F27)s  2.5% Tell7 may be Isomeric to
? 6.0 &/2%2 short 1lived ground state.
118 -
In Sn 24.0 g < B~ 4.0 ur a 53C4
49 69 50 68 .
<s5.7 o*
118
Sb Sn 241 2] 33 | Bt B 2 a a8l
51 67 50 68 y w012
24,7 of
19 -
In Sn <2.7 2 175" | B7 2.7 2 a 49D4 17.5™ 10119 may be isomeric with g2t
48 70 50 69 l(see comments) No 4904 ground state.
172~ 6.2 1/8%
19
Sb —> Sn <1 3ol € noB* 47c4 0.0247 from first excited 3/2* level
51 68 50 69 Noy 4704 in sn119 expected.
5/2* 3/2*
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Disintegration Adopted Q Halfr-life Decay Data Comments
Mev Error 'rypel Mev Izrrorl % Inechod‘ Ref.
119 q
Te — 5 Sl >1.6 2 4.5 € S0L11
52 67 51 68
. Y 1.8 2* a 50L11
5/2
120 n +
—> Sn 2.72 2 1644 B* 1.10 2 s 50B92
51 69 50 70 1.5 2* cc  38A3
+ +
1 46 0 No ¥ 53542
120 n
Sb e 16844 B decay energy systematics (54W1)
51 69 52 68 suggests Q ~ 1.
121 nh -
Sn  —5 Sb 0.383 5 27.5 B~ 0.383 5 s 49D15
%0 7 51 70 0.35 u a 4915
+ +
3/2°2 5.0 5/2 No 7y 49N6, 4812, 49D15, 50N52
No e” 49M51,50N52
121
Te 5 Sb >0.575 1 17 e 46E3
52 89 51 70
N . Y 0.675 1 s 51C34
1/2 1/2,3/2 0.610 s 50K
5/2* 0.615 s 42K2
XYse"y 46B6
121 -
Te 2.38 5 .68 | B* 1.3 5 s 53F27 | ~0.185e” (53F27, 49M53) s assumed to
53 68 52 69 1.2 1* a,8 49M53 beirrom second cascade 0.217% 1n 143
dry/0m 21
143%11/2 vy  0.2138 5 s sicza | Tet®l decay.
52t 5.0 3/2* 0.213 1* s 49H25,
1/72% 50K
122 4
Sb ——> Sn 2.8 B decay energy systematics (S4W1)
51 71 50 72 suggests Q ~1.6.
2" ot
122 - =) (0s
Sb Te 1.98 3 2.60 | g= =015 207 _ s 51M2 (1,408 56%7) (0 .57°) coincidences
51 71 52 70 1.94 2* 28% s 52G9 (54C8) s 1.98 B~ shows AT =2, yes shape
- 1+ 2,00 3 36% s 54C8 (51MR, 52G9, 54C8).
2 8.61 0
122 m .
I Te >4.0 1 3.6 Bt 3.4 51Y6 Y 7 (49M53).
53 69 52 70 2.9 1 a 49M53
1 248 o
123 q - - -

Sn  — S 1.42 1 130 B~ 1.2 1 s 50K11 | 1.42 8~ has AI=2, yes shape (50Ki1).
50 73 51 72 1.42 2* s 49858 | Elther state of sn'23 could be the
130%11/277 8.81 7/2* Noy 51034, 40N8, 4915 ground state within the present limits

- of error.
yo3/2*? 5.3 5/2%2 1.41 2 40" B~ 1.2 1 s 49D15
+ 1,12 8* a 49N9
7/2
22 1.32 7* a 4915
Y 0.153 5 scin 50B47
04153 5 s 49D15
123 14y
Te Stable ? T, >2x10'%V (45R3). B decay energy
52 71 51 72 systematics (54W1) suggests Q ™~ 0.3.
1/2* 7/2*
123
oo — 52Ty | 70150 2 130 € 49M35
. . Y 04159 2* 8 49M35
5/2 3/2 e” 0,50 15 s 49M53
1/2*
, 12 g0 For 8~ decay see below B decay energy systematics (54W1)
51 73 50 74 suggests Q ™~ 0¢5.

359
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Disintegration Adopted Q| yaye-gite Decay Data Comments
Mev Error Typel Mev IErrorl % [Her.hodl Ref.
124 - -
sb 5 Te 2.9l 1 60d B~ 2.317 23* 21% s 53ML6 | 5,31/ has non-linear F-K plot that
51 78 5z 72 2,308  23* 21% s 53T5 1s not characteristic of AI=2, yes
y*,3" 10.3 2t 24295 23% s 53M71 (53M16, 53T5). Very complex decay
¢ 0% 04607 6* s 53M71 scheme (five lower energy B's)
0.807 6* s 53M14 consistent with adopted Q.
04804 6* s 5315
04803 6* s 53M168
04603 6* s 48K4
(2.3 B7)(0.87) 52J26, 53H40
52K39, 51859
124
1 Te 3.22 1 49 B* 2.20 1 51t s aomss | 2.2B'hasAl=2, yes shape (49M35)
53 71 5z 72 2.1 1 a,s  49M53 | 1.50 B* (441) and 0.67 B* (51) (49M35).
- 1 + +
2 8.00 0 No (2.2 8%)y 51540,51859 | (1+50 B7)7 colncldences (5154).
124 a .
—_— -4 For B+ decay see above. B decay energy systematics (54W1)
53 71 54 70 ) suggests Q ~ 0.5.
2" o*
125 - - -
Sn  ——s Sb 2.35 2 9.4 B 2437 2 95% 8 50H58 2,37 8" has AI=2, yes shape (50H58,
50 75 51 2.33 1 s 50K11 | 50Ki1)s 0440 87 (~5%)+~1.97 glves
9.ud11/2' 9.0l 9/2* approximate energy match (50H58, 50B45,
- 52M33)
9.5%3/2*9>5 .4 5/2%2 2.37 2 9,80 | BT 2.0¢ 2*<100%" s 40027 | Elther state of snl25 could be the
72t 2.08 10*<100%~ a 50N52 ground state within the present limits
of error.
Y 04326 3* s 49D27
0438 y* a 50N52
(2.06 87)(0.387%) 5ON52
125 - - - - -
Sb 5 Te 0.764 5 | ~2.7Y B~ o.616 6* 18%" s 50519 | 0.299 B~ (47%7) + 0.4657yand 0,128 8
517 52 73 0.621 6* s 49K14 | (35% )+ 0.6377glve good energy match
772t 8.6! s56t11/2" No (0.62 B7)y sayza | (60819, 58J24). B7and ¥y coincidences
3/2t d ..125 glve self-conslistent decay scheme
R From 58~ Te isomer 48F2,50819 (53J24). AI=2, yes shape probable
1/z Y1 0.1096 2 s 51C34 for 0,623~ but not yet cbserved.
04110 1* s 52B18
04110 1* s 50819
0.110 1 s 49K14
0,109 1* s 49H27
Y5 0.0383 1 s 51034
0.0354  3* s 49H25
0,035 1* s 50519
125
silre — 52T | V0418 eod €, no B* 53D26, 51F21
. N E,~0.11 from €, /€, = 0.23 53D26
/2 3/2 ~0.12 from €,/ €, = 0,30 51F21
+
1/2 Y 0.0354 4 s 52B55
0,054  4* pc  siF2t
xe -2 >0.46 2 18" € no Bt 50A5,52B55 | Flve other ¥'s (0,054 —» 0.243)
54 71 53 72 y 0460 23 scin 52BSS present (52B55).
s/2t
1 126 re 2,23 5 18 B* 1.1 5 1.49" s 5313 | B branching (see below). 0.88%, 0.74%]
53 73 52 74 2% 51P9 and crossover 1.427 present (54P10,
2" g1l o* 53M13)
126 - - - -
I Xe 1259 7| 12t B~ 1.285 10 14% s 5313 | [0.87 B (~35%") 1 [0.397)coincidences
53 73 54 72 1,268 10 s 46M36 | (53M13). 0,487 and Crossover 0.86Y
2" sl o* 1.24 2 10% s 51P9 also present (54P10). 1.26 8~ referred
No (1.2 B7)y 51P9 to as having AI=2, yes shape (51568).
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Disintegration Adopted Q Half-life Decay Data Comments
Mev lError Typel Mev l Error] % lﬂechodl Ref.
s 2T g 21.2 1 o3 | 87 1.2 1 50817 2 6
‘e 2. a S 0.7 resen 50S17)
51 76 52 75 * vp (50517)
7/2¥p2 7.3
3/2%
127 -
Te 0.8 1 930 | 87 o.8 1 a 4081
52 75 53 74
+ No Yy 46PP
32t 5.7 5/2
127 a
e >0.36 2 25 € 52B55 | Four other ¥'s (0.057—-0.203) present
54 73 53 74 (52B55)
N Y 0.365 18 scin 52B55 .
1/2%2 ?
s5/2*
127 n +
Cs  ——> Xe >2.2 1 5.5 BT 1.2 1* a 49F9 04417, 041257 (53W20) +
55 72 54 73
5/2,7/2* 5.6 5/2%?
1/2%2
128 n -
I ——> Te >0 24499 /B = 0,063 51M51 | B decay energy systematics (54W1)
5375 52 76 = 04053 S0R12 | suggests Q ~1.3.
+ +
1 0
128 n - - -
—>  Xe 2.62 2| 24.99 B~ 2.02 2* 87% s 46510 | 1.6 87 (7%)+ 0.44yglves energy
53 75 54 74 2.2 2% a 38L5 match (46510, 53030, 53W20). 04987
1t 5.9 ot (53W20) »
128
S0 > 5%, 4.1 2 39" | BY s 2 <100%' s 53F11 | (1.1 0.7 8% )ycolncidences (53F11).
5 73 54 74 :
.\ R No (3.1 54» Yy 53F11 several y's and 7y coincldences (53F11,
1t >ue 0 53W20) +
128 a
Ba s >0 2.4 €~ 100% 52123, 53F11
56 72 55 73
o* 1t
129 n -
Te ——> I 217 1 72 B~ 1.8 1 s 47RL 0437~ 0487 (468P).
5277 53 76 1,75 1* a 46PP
3/t 26.0 2 1.6 1* a 5005
22t
129 7y - -<qqm
I Xe 0.188 5 |1.72x10 B~ 04150 5 s 53D10 | No 0.188 87(<1%7)(53D10)s
53 78 su 75 ~0u13 a 51KL6
7/2% 134 3/2te ~0.12 pc  5SO0B31
1/2* ~0.12 49P19
Y 0,038 1 s 53D10
0,039 1* pc  50B31
By 50B31
Cs .'—23> Xe >0.56 1 31 €, noB* 49F9 0.385 present, 0.0397 not observed
55 74 54 75
4 ¥y 0.560  11* sein sawgo | (BFWR0).
7/2%? ?
1/2*
29
. s 22.6 2 1.0 | B 1. 2 s 53F11
56 73 55 74
25.4
7/2%?
—'—3—0> Te 12,50 For B~ decay see below B decay energy systematics (54W1)
53 77 52 78 suggests Q™ 0454
6 o*
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Adopted Q

Decay Data

Disintegration Half-life Comments
Mev IError Typel Mev IError I % Inechod[ Ref.
130 h - - - -
I — > Xe 2.97 1 12.5 B~ 1.02 1* 48% s 54018 | 0460 BT (54 %)+ 0salyt ¥, Y, tyy
53 77 54 76 1.03 2 80% s 43R2 glves good energy match (43R2, 54C18).

- +

6 6.5 6 Yy 0u744 - s 54018 1.1567y present (54C18). B7yand yy
ot 0744 10 s 43RS coinclidences support decay scheme (43R2,
R 54C18) o
2 Vs 04880 7 s 54C18
ot 0.677 8 s 432R2
Vs 0528 5* s 54C18
04537 5 s 43R2
130 ' T + Jp-
55C575 —_— chem 2.99 2 30" B* 1.97 2* 98.33T s 52841 | B*/B~= 27.6 (52541).
No scin 52841
* 53 ot 4
130 - -
Cs ——> Ba 0.442 3™ B~ o0.442 4* 178 s 52541
55 75 56 74
R . No Yy scln 52841
1 5.3 0
131 - - - -

Te —> I 2.2 1 24.8" | BT 2.0 1 85% aBy 52617 | 1.35 87 (45%7)+ 0.7+ 0.167Yglves
52 79 53 78 vy 0.6 o a s2G17 | 800d energy match (52617).
3/2t 6.1 5/2t

Bysyy 52617
7/2*

I 131 Xe 0.968 2 8.07% B~ 0.604*% 2 85% s **Welghted average of six measurements
7/2* 6.6 5/2%? - g ’ ’ ’ .
2/ o (0.6 B7)(0.3647)  51W13,51Ke9,52B26 | a1so (s1K29, 51T27, 51VS, AOF1).

131 a
Cs 0.35 1 9.6 continuous 7y spectrum K binding energy = 0,033
55 76 54 77 £ (nax)
max
s/2t 5.5 342t k4
04320 10 scin 54822
Noy 51K11, 50k12,47KS,
54822, 52533,51C41
131 4 '
Ba Cs >0.620 5 12 €y, no B 47K5,47F9,51K11,53C24 (04127)(0.507%) coincidences (S53P4).
56 75 55 76 v 0.620 &* s 53C24 Many other y's present.
+
52 0.620  13* scin 3P4
131 mn +
Ba 22.6 1 58 BT 1.8 1* a 51614
57 74 56 75
132 n - - -
Te I 0.41 2 777 B~ 0.28 1* 60% a 50n6 ~0.187 (40%) and 0,227 present (50n6).
52 80 53 79 .
+ + Y ~0.13 2 a 50n6
0 5.3 2
2,3
132 h - - -
I —> Xe 2.9 1 2.4 B~ 2.2 1* 50% a 50n6 049 87 1447, and 2,07 present (50n6,
53 79 54 78
, ¥ 0.88 I scin  51M63 51&63). (1.47y)(0+67) colncidences
2,3 7.1 2 0.6 1* a s0n6 (51M63)s NO (2.07)(0.67) colncldences
o* (51M63). Adopted decay scheme (50n8)
1s similar to that for 1'%, but q s
~1Mev too low on B systematics (54W1).
considerably different 8~ energiles
reported, 1.3587 (43B2); 1.5 8~ (49550)
132
Cs 5 Xe >0.68 2 79 | e 44C11
55 77 54 78
. Y 0.685 10 scin  53W20
0 0.62 6* a  asCi1
132 q

Cs a 7.1 For € branching see above B decay energy systematlcs (54W1)

55 77 56 76

suggests Qv 1.
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Disintegration Adopted Q Half-life Decay Data Comments
Mev Error Type] Mev IError I % Inech.odl Ref.
e A g 2.5 2| ast [BT 3s 2* 516 1.0 614)
a a 2. . . a 14 51G14) «
57 75 56 76 o
26.9 ot
133 m - - - -
L I 3.0 1 2! B~ 24 1* 30% a 52P13 | 1.387(70%7 )+ 1.0yt 0.8y glves
81 53 80 y 0.6 1% a 52P13 approximate energy match (52P13).
3/2%2 5.6 /2%
7/2*
133 h - - - - d
I Xe 1.83 7 20,8 B~ 1.28 10 93¢ a 51B85 | ~1.587 (v1% ) decays to 2.3%,
53 80 54 79 1,35 10 a 50819 | 0.232 -Mev Xel33 level, 0. B~ (~6%")
7/t 6.8 ? Y 0.3 1 s agBay | t 04877+ 0.53y glves self-consistent
3/2* 0.53 T s 47pyp | decay scheme.
133 q -
Xe Cs 0.428 4 5,27 B~ 0.m7 [ s 52B55
54 79 55 78 0434 2 a 5065
+ +
3/z" 5.6 52 Y 0.8t 1* s b52BSS
7/2* 0408 1* cc  51B28
04085 9* a 50e6
Ble=(0.087)] 52B55
133
Ba Cs >0.444 3 10¥ € 50K13,47K5 040577y 0,300 (54H5, 54L15).
%6 7 8 7 No B* (< 0.1%) sas1s | (0:0827)(0.0577, 0,300%) colncidences,
172 1/2%2 . (0,0577)(0.3007) colncldences, and no
52t Yy 0357 4 scin  54H5 (043577)(0+3007, 0.057%) coincidences
B 04363 2 scln 54L15 (54H5) o
7/2* 0436 y* a 47KS
Y. 0.082 1~ scin 54Hs
0.082 1 scin 54L15
0,085 5 a,cCc  48Y1
(04082Y)(043577) 54H5
133 h . -
La ——s Ba >2.2 1 4.0 Bt 1.2 1* 2,8 49N8 0.87 and 0.26 e~ present (49N8).
57 76 56 77
25.5
1/72*
133 n +
Ce La >2.3 1 643 Bt 1.3 1* a 5075, 1.8y present (50J5).
58 75 57 76
>5.8
134 m - -
I 5 Xe 3.4 2 53 B~ 2. 2 scin 54M33 | 1.5 87, and 1.17, 1,787 (much less
53 81 54 80 >
, Y 0.86 ] sein  54M53 Intense than 0.867). (1.?3,2 (> 0.97)
2,3 >6.5 2 - colncidences (54M33) Cf I'S<,
o (245 B7)(0,867) 54133
134 y -
Cs ——> Xe 2.3 For B T decay see below B decay energy systematlics (S4W1)
55 79 s4 80 suggests Qv 1.1
ot ot
134 y - - - .
Cs Ba 2.051 5 2.3 B~ o0.657 5 81g s 53013 | Complex 8~ and y spectra. **Welghted
55 79 56 78 0.648 6* 75% S 51P3 average of s1x spectrometer measurements
X + 0.651 15 s 50W59 (53C13, £3M14, 5254, 51P3, BOW59, 47E2).
+ 04850 20 654" s 52G20 ttwelghted average of seven spectrometer
. 0.658 30 %% S 47E2 measurements (53C13, 53Mi4, 52620, 5254/
¥, 0.0t 2 s 51P3, S5O0WS9, 47E2).
Y 0797t 2 s
(0.66 B7) 7y, ¥ cascade 51R20
Y172 (6) 63A33, 52K39, 52R45
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Disintegration Adopted Q Half-11ife Decay Data Comments
Mev TError 'rypel Mev lError1 % lnethodl Ref,
134 mn + *
La Ba 3.7 2 8.5 Bt 2w 2 a 5183
57 77 56 78 -
+ . Noy; noe 5183
1 4.8 0
135 h - - - - -
I —> Xe >2.4 7 6,68 Y 2.4 2% yn  51E12, | 1.4 BT (25% )s» 1,087 (40% ), 0.47 B8
53 82 54 81 (see comments) 49119 | (35%7) and 1.8, 1.3y reported (47P13,
5/2,7/2* ? 50Kk6, 50832)4- No (1.4 87)y
372 colncldences (47P13). Incomplete and
contradictory data do not permit the
construction of a self-consistent decay
scheme,
135 h - - -

Xe Cs 1.17 1 9.2 B~ o0.01 1 s 5255 | [0.548 87 (~5% )] [0.607]coincidences
54 e 95 80 0493 1* s 47P13 | support Q-value. (ceT 0.25%)(™0.377)
s/t 5.9 572t 9%5% 54710 | coincldences, No (ce, 0,25%)(> 0.557)

ﬂg’ ¥ 0.25 1 scin 54T10 coincldences (54T10).
0.25 1 s 52B55
0.25 1* s 47P13
By 52B55
135 8y -

Cs a 0.207 4 | 2.9x10 B~ 0.210 5* s 63L1 AI=2, no shape (53L1).
55 80 56 79 0,19 1" a 50255
72t 13.2 32t 0.21 1 a 4983

No ¥ 4983, 50255
135 n '

La Ba >0.66 2 19,5 € 48C3, 53W30 0.49 'y present. K x-ray/0.66y ~ 300

57 78 56 79 . R
. ¥ 0.68 2% sein  53W30 and K x ray/o 497y ~50suggest €

5/2 ? between ground states (55”30) .

a2t
135

Ce a 2.8 1 22l B* o.s 1* <1gt a 5183
58 77 57 78
3/2*2>6.6 572"

136 s - - - ) -
I  —> Xe 6.4 2 86’ B~ 6.3 3 <100%" scin s4M33 | (5.0 87K1.387y) and (3.7 B7)(2.97)
53 83 54 82 645 3* a 49827 | colncldences support adopted Q (54M33).
- +
0,0 267 0 No (6.3 3)y 54133
cs 136 . 13,78 | For B decay see below.
55 81 54 82
y,5%? ot
136 a - .

Cs Ba 2.21 5 13,7 B~ ~0.35 5 a 48611

55 81 56 80 ~0.28 5* a 5016
+

4,52 5.9 7 ¥y 0.830 28 scin 53B77
? Yo 1408 2 scin 83B77

+
0 v/B=2 48611
By 5018

1

La 36 Ba >3.0 1 9,50 | B* 2. 1* s 49N8 K/B*~2 (aoNg).
57 79 56 80 201 1* a e

*2 us + 1.8 1* a 49R7

Y 49R7
Noy a7
. 136 Ce 9.5 For ¥ decay see above.
57 79 58 78

1*7 o*

PO s ~y 1 3,90 | B7~a 1* a 4382
54 83 55 82

7/2,9/27%6.3 712"
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Disintegration Adopted Q Half-11fe Decay Data Comments
Mev IError Typel Mev lError l % lnechod[ Ref.
137 - -
Cs Ba 1.182 2 33Y B 0.521** 3 92¢ 8 **Welghted average of seven spectrometer
55 82 56 81 From 2.6" 52137 1somer measurements (54A1, 5403, 53B17, 51L12,
2/2*  8.872.6™11/2" y 0.66165 15 s sa1a 51W19, BOA1, 49P2). 0.519 87 shows
+ . Al=2, yes shape.
12.0 3/2 0.66160 14 X1 52Ma !
0.6614 7 s 52614
137
La Ba > 4007
57 80 56 81
7/2* 3/2%
137
50 IR R X 36" €, nog* 46C3
N . Y 04257 1 s 51H14
3/27? s/2°? 04253 1 s 51K26
7/2%?
138 - -
Cs Ba .84 5 a2 BT 3.0 4*<100¢” s 53L7 0,467y and 0.98 y present. Both
55 83 58 82 y 1.44 3% sein 53L7 probably 1n coincidence with 1.447y
7 >7.0 P _ (53L7)
o (~3B7)(1aaay D) 53L7
138
o P |71 ~101Y | e 51PE2,52MB0 | 0.5857, 0.807 (51P22) T~ 721010V
and 7, - ~1.2x10%Y (s2M30). For B~
4+ 1 Y 1.39 3 scin 51P22 ( ) B
47,5 decay see below.
00
138 - -
La Ce 102 2 |~ | BT 1.0t 2 a 52139 | **Possibly e” (52M39).
57 81 58 80
ut,s* 21,2 o
138
Pr Ce 3.7 2 2.0 | B 1. 1+ g a 5153 04167, 0,50%s 1.4 B*: 1.3Y: K x-Tay
59 79 58 80 v 1 1" a 183 ~12:75: 100 (5183) suggests
? 254 7 (144 B*)(1.37) cascade.
09
139 -
Ba La 2.27 3 5™ B~ 2.7 3* s 48527 | 0.1657 (26%), 1.05% (0.6%) (49L14,
56 83 57 82 2.2 a 50k8 48327), Intensity of y's Indlcates
772" 26.7 7/2* ~74% branching for the 2.27 8
58ce , 39 L882 >0.166 1 140% €, no B* 54P11,48P1,47M12 | 0.275 7y reported (51K26).
8 57
. R Y 0.186 2* s 54P11
3/2 5/2 0.168 2* s 51K26
7/2* 0.166 2* s 51H14
No other ¥ 54P11
. 1892 2.0 1 4,50 B8* 1.0 1= ~o8qT a 5183 1,0y (~4%) and B*/e~0.06 (5183) 1mply|
59 80 58 81 1.0y not in cascade with 1,0 8%, -
572t 5.5 as2t
Nt 1397 Pr .. 2 5.0 Bt 3.4 2% ~0g" a 5153 Weak 1.3y and weak 0.28 e~ present (5183)
60 79 59 80
32t 7.6 572t
Ba b La >1.02 2 12,89 | 8™ 1.022  10* 60% s 49B36 | 0.48 87 (40% ) andy's of 0,03, 0.13,
56 8y 57. 83 0,990 10* s 49L14 0416, 0430, 0.54 (51C43, 49B36; 49L14).
ot 7.9 1.05 1* s 50WS 1.02 B to excited state is implled from
>3 direct evidence that Lal40 decay 1s not
= to ground state of cel40 (see below).
La 1 Ce 3.78 u 40,20 B~ 2.5 2* 7% s 54P8 Very complex B~ and y spectra permit
57 83 58 82 2.28 3* 10% s 40B36 construction of self-consistent decay
23" 8.1 + 2.12 8 104" s 4601 scheme (54P8, 52H36, 51B76, 51C43,
o* Y 108 2 s szhse | 49B30).
1,597 5* s 51043
(2,26 B7)(1.607) 51R21

365
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Disintegration Adopted Q| yayp-a1te Decay Data Coments
Mev lError Typel Mev lError l % ‘nethodl Ref.
140 n . . )
Pr Ce 3.25 3 3.5 B* 2.3 2 s 52B3 B*/eq~1.6 (52B3) in fair agreement
59 81 58 82 2.4 1" scin 53834 | with theoretical value of 1.,0s
+ +
%30 Noy (<4%) 5283
140 q
soNdso —_— 59”51 ~0.1 3.3 € 49W2 log (I *+1)ft N?ﬁ)ls 1n good accord
\ . E ~0.1 rromeK/e 22.8 5285 with value for Pr*Y,
0 3.7 1 ¢ L
141 m -
Ba La 2.8 18 B~ ~2.8 a 48L10 | 7 present (50812).
56 85 57 8u
7/2,9/27%6.4 7/2,5/2*
141 R - - -
La Ce 2.43 3 3.7 B 243 3 ~9%5% s 51D19 (< 145 B™)(weak y) coincidences (51D19),
57 su 58 83
7/2,5/2% 7.3 7/2”
141 q - - -
Ce —» Pr 0.581 3 3245 B 04582 8* 30% s 52K27 Good energy match given by 0.44 8
58 83 % & 0,581 3 33% s  50F58 | (~70%7)+ O.147. By coincidences
7/2~ 7.7  5/2t (52K27, S0F58, 61D19).
144 n .
Nd  ——> Pr 1.7 1] 242 Bt 0.7 1= 2% a 40W2 1,057 (2 %) present (46W2), presumably
60 81 59 62 0.78 42K3 not in cascade with 0.7 3%,
3/2* 5.0 5/2*
141 +
Pm N, 23.6 2 20" B* 2.8 2 s 52K25 | ¥ present (52K25).
61 80 60 81
572 >5.3 3/2%
142 n -
La Ce >2.5 2 74 B~>2.s 2* a 53B47 0.637y and 0.877 present.
o7 83 56 o4 (0.637)/(0.87%)~ 9. (<2.5 8™y
?” ot colncldences (53B47).
142 n + -
P, Ce 19.1 (e +B8*)/ B~ < 0.006 50R64 No conclusive evidence concerning
59 83 58 84 direction of decay. B3~ decay(see below)
2" o*
142 h -
Pr ——> Nd 2.14 1 19.1% B 2.14 1 s 52M29 Approximate energy match given by
55 63 60 82 2.15 2* 96% s 50056 | 0464 BT (4%) + 1,58y (5213)s 2415 8~
= 7.8l ot No @287y soMip | €Xhibits AI=2(yes) shape. (50456,
52M29) o
143 h - - -
Ce Pr 1.386 4 33 B 1.390 5 30% s 52B70 Good energy match given by 1.09 8
58 85 59 84 1.37 1 30% s 52K27. | (40%7) + 0.297 (58B70, 52K27, 51K26).
7/2 7.8 5/2*
143 -
Pr Nd 0929 5| 1388 | B owts 15 s s2Ke7
59. 8y 60 83 04932 2 s 49F18
52t 7.6 w2 0,922 3 s 49B56
0,920 10 s 49712
0,930 20 s 48528
Noy 50820, 50012,48P1
19 4 - - -
Pr 0.303 2| 290 BT 04304 4 70% s 54E9 Good energy match given by 0,170 8
56 86 %9 85 04304 2 70% s 52P18 | (22%7)* 0.1347 (52P18, BAE9).
o* 7.4 0 04300 3* 0% s 52P28
14y n - -
Pr Nd 2.97 1 17.5 B 2.98 2 97% S B84E9 ¥'s In <3% of disintegrations (S4E9,
56 85 60 84 2.065 15 90% S 52419 | 52P18), If I=%0 1s assigned to pri4d,
0" 6.5 o* 2.97 1 298% s 52P18 difference in value of log (2I,+1)ft
for cel44 and pr144 would be increased.
1452 n -
Ce Pr 22.0 1 3.0 B~ 2.0 1* a 54M7 ‘y's present (54M7).
58 87 59 86

7/2,9/2"25.0
5/2,7/2%
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Disintegration Adopted Q| payp-11te Decay Data Comments
Mev ‘Error Type Mev IEr‘ror l % ‘Mer.hodl Ref,
P 157 ha >1.7 1 600 | B~ 1.7 1* 54M
r = — - . . a 7
59 86 60 85 -
5/2,7/2*26.3 7/27
1452 d + 145
Pm  ——>s Nd ~30Y 16% 0.45 B* assigned to Pml45 (52120).
61 su 60 85
5/2,7/2* 2/2”
1457 a
Sm  ——> Pm >0.06) 41(f € 52R10 parent ~ 30Y Pm (51B18).
62 83 61 84
_ . Y 04061 1 s 52R10
7/2,9/2 5/2,7/2
5/2,7/2*
146 _
Ce ——s Pr 1.02 1 13.9" | B~ 0.7 1 scin S54B10 | Complex 7y spectrums NO (0.327%)7Y
58 88 59 87 0.9 a 53C10 | coincidences, Spectrum of B's
+ +
ot 2u.0 y 0.32 T sein 54B10 coincident with y's 1s similar co_ﬁ
e spectrum (54B10), therefore 0.7 8~ 1is
assumed in cascade with Intense 0.327.
146 n - - - -
r —s Nd 4.2 1 24.4 B~ 3.7 2 56% scin 54B10 | 2.3 87 (44% )+ 1.49Y+ 0.4557 glves
59 87 60 86 3.8 2" a 53C10 | good energy matchs (0446Y)0.75%s
3= 2w 2t Yy 0u55 13 scin saB10 | 1+497)s (2.3 B7)(0.757, 1.497), and
o* - (04757¥)(0.757) colncidences, No
(347 B7)(0.467) 84B10 | (0,757)(1.497) coincidences (54B10).
146 Nd ~qY For B~ decay see below.
61 85 60 86
09
146 -
Pm 20.7 1] ~1Y B~ 0.15 10 52120 *
61 85 62 8y 0.7 It a 52K25
28.6 o
_'i Pm 0.91 1 119 | B~ o.825  15* s 52R10 | [0.60 B~ (~15% 1 [0.327) coincidences
60 &7 61 88 - - - ]
0.825 15 ~60% s s1E23 | and [0.88 B~ (~25% 3 (0.537.
9/2" 7.6 7/2’ v 0.0918 9* s 52M18 coincidences support adopted Q
s5/2* 0,001 1 s  5zmio | (62R10, 51EZ3).
0.0915 10 s 51E23
(0,825 B7) (0,001%) 51E23,52R10
147 v -
Pm Sm 0.225 3 2.6 B~ o.z232 5 s 49P20
61 86 62 85 0.229 1 s 50AL
s5/2* 7w 2/27 04227 1 s 49123
Noy 50526, 50M3, 47128
147 4 +
Sm >0.208 3 24 €, no B 53M17 | 0.12 7 (53M17).
63 8y 62 85
38 . Y 0.208 3* s 53ML7
5/2,7/2 ?
7/2”
. 14872 424 For B~ decay see below.
61 87 60 88
0#
Pm 1482 2.77 3 424 B~ 2w 3* 7% 8 62K25 | 0.7 B~ (93% ) ~ 1.07 (52K25).
61 87 62 86 0.6 87, 1.7 B~ and 0.54° reported
10.9 ot (52L1)
Ba o8 >0.58 1 524 | ¥ o.58 ™ s s3M17
63 85 62 86
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Disintegration Adopted Q@ | payp11te Decay Data Comments
Mev Error Typel Mev lError l % lne\:nodl Ref.
149 n - - -
eoNdss — le 1.6 1 1.8 B 1.5 1*<100%~ s 52R10 (141 B7)(04210 —— 0.2667) and
61 88 1.4 1* a 50K71 | (0.95 87)(0.6507) coincidences glve
9/2,7/2=>6.1 7/2%? 1.5 1* a 50m5 plausible decay scheme with good energy
572t 1.6 1* a 46B25 match, Complex 7y spectrum (52R10).
Y 0.14 =, s 52R10
(1.5 B7)(0.1147) 52R10
149 h -
Pm - N 1.34 2 1 50 B 1,05 1* s 52K27 The shell model argues for a transition
61 88 62 87 1,05 1* s 52R10 between ground states but the adopted Q
5/2%2 7.0 ? v 0.285 3* s 52R10 1s based on the reported By cascade.
z/2 (1405 B7)(0.285%) 52R10
149 4
Eu — > Sm >0.57 1 120 b4 0.57 1* 8 53M17 030 Y (53M17).
63 86 62 87
5/2,7/2% ?
7/2”
adi stable 2 | No 87 (75 > 2x10'%Y) 52M4
60 90 61 89
of
150 hno|a- - - - - -
61ng9 6s 4.4 1 2.7 BT z2.01 3  70% s 52k25 | 2.01 87 (70% ) or 3.00 87 (30%") in
v 2.4 1* sein 54F12 colncldence with ten y's (0.14 to 2.4)
? 7.0 ? (54F12).
ot (2.01 or 3,00 8)(2:4 ) 54F12
150 n + + -
¢ Eua gzsmgg 13,7 No B s53M34 | 1.8 BT reported (sowe4). For B decay
3 87 -
° L No ¥, no0 ce saMza | See below.
0,1 0
150 N -
Eu  ——s> 1.072 1 13,7 B~ 1.7 1* s 53M34 | F-K plot 1s not linear suggesting
63 87 64 86 _ p
g N NO ¥, 10 ce saMza complex B ~decay bEt no evidence for
0,17 26.5 0 required y's or ce” 1s found (53M34).
15 n - -
Nd Pm 23.07 2 12 B 1,93 2" s 52R10 complex y spectrums B~ (~0.17Y)
60 91 , 61 90 coincidences (52R10).
9/27? 5.6 11/27? v 1.4 I s 52R10
+
5/2°2 B (1.a7) 52R10
151 n -
Pm Sm >1.8 1 27.5 B~ 1a 1 a 52R10 | Very complex 7 spectrum.
61 f" 62 &9 vy omis ot s ssRio | B (041007, 0.1657, 0.27575 0.3407)
5/2*? 6.9 ? BT (0.715Y) S2R10 colncidences (52R10).
9/27?
151 -
Sm  ——> Eu 0.096 2 ~70Y B~ 0.0755 11 s S0A1
62 89 63 88 0.079 3 s 49K5
9/2"2 7.3 7/2%? 0.075 5 pc  52We2s
5/0% 0.074 3* s 49M5
¥  0.019 1* pc 52W25
0.021 1* pc 49535
B (0.0197) 52W25
151 4 N
Gd Eu >0.27 3 | ~150 €, no B 50H18
64 87 63 88
_ Y 0.27 3* a 50H18
7/2,9/2 ?
5/2*

Eu ISZ) Sm >0.3654 6 ~1qzY € 49M5,49H4 07207, 049647, and 1,088 converted in
63 89 62 90 Yy 0.2443 6 s 544 | Sm (50C4) may belong to Eul®2e decay.
ut 0.2436 7 s 54L7 For 8~ decay see below.
ot Yo 0.1218 5 s 54C24
N 0.1212 3 s 54L7
o (0424477)(0.1217) 50F80




BETA-DISINTEGRATION ENERGIES 369

TasLe I.—Continued.

Disintegration Adopted Q Half-11ife Decay Data Comments
Mev lError 'rypel Mev lError I % IMethodl Ref.
_152 (see comments)| ~13Y Radlatlons not easlly separated from
63 89 6y 88 those of Eul®4, Malin decay may be by
ot 049 87+ 041237+ 04344 Y
153 h - - -
o —> Eu 0.798 4 47 B~ 0.795 5 21% s 5418 (0.69 B 7)(0.1037) colncidences support
f1 63 90 0.810 10 <19%~ s 54G19 adopted Q value (52B49, 52R10, 54L8,
2/2 7.3 5/2% 0480 1 33% s 50HL7 54G19) other 8~ branches + y's (54L8,
0480 2 scin 52B49 | 54M10, 64G19, 52B49, 52R10, 52547,
Q  0.800 20 Sscin szBag | SOHLT)e
Gd —->|53 Eu >0.104 2 esed | €, no B* 50H18
64 89 63 90 . !
_ . Y 04104 1* s 52033
7/2 7/2
. No other y 62C33
5/2
1537 d R -
65Tb88 —_— equas >1.2 1 5.1 €, no B S50W13 | 0.23 7Y and ce” present (SOW13)e
. Yo 1.2 1* a 50W13
3/2%? ?
7/2”
154 -
u 16Y K/B "< 0.05 40H4 Direction of decay unknown.
63 91 62 92
04
154 -
Eu —> Gd >1.88 2 16¥ | B™ 1.8 2* 22% s 50K12 | Complex 8~and y spectra (50K12, 5417,
6 9 64 %0 1.9 1* 10% a  40H4, | 54C24). High energy B found in Euld%
12.1 o* ’ 49M5 separated from Eul®2 (agMs, 50K12).
154 n . + -
s G&d 23.76 y 17.2 B* 2415 3* 50t s 52R26 | 1.66 B* (501) and complex ce” (53R26)+
65 89 64 90 2.6 1* s 50013
>p.2 ot
s B R 2.2 ; ozt | g 148 1 s 52R10
62 93 63 92 1.9 1* a 50W7
o/2”? 5.8 ot 1.8 42K3
ot Yy 0.246 2* s 52R10
s5/2* Vg 04105 1* s 52R10
(148 B7)(0.2467Y)(041057) 52R10
155 v - - -
Eu 0.248 1.7 B~ 0.282 5 16% s 5418 Energy match provided by 0.152 8
63 92 64 91 04243 5% 20% s 4945 (84 %) + 041057 (5418, 54C24s 52WES,
5/2% 8.2 9/2” ~ 0425 1* pe S52WR5 49M5). Several other y's (54L8, 54C24,
No (0.25 87y souzs | 5BR10, B2HRS).
155 d
—_— (see comments) 190 € BOW13 1.4 Y (50W13)e
65 90 64 o1
3/2%? ?
7/8"
L >0.9 1| ~1oh | BT ™00 1 a  5oWo
62 94 63 93
ot k61 2
e
B % 6 2.4 1] 154l | BT 2. 1* 40%" a  owo | Approximate energy match provided by
63 93 6u 92 0,5 B~ (60%7)+ 2.0 (50W8) 4
g 9.8 o
Tb __>'56 Gd %22.3 ! 5,00 B* 1.3 1* ~20%" a BOWL3 | 0.37%) 1417 (49B1)e
65 o1 6u 92
5.5 of
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Adopted Q

Decay Data

Disintegration Half-life Comments
Mev —[Ex‘ror Typel Mev lError l % lnethod] Ref.
156
Tb Dy 5.0 For 8% decay see above.
65 91 66 90
0#
157 h - - - -

Eu ~1.7 1 15.4 BT ~1.7 1* 25% a 50W8 ~1,087 (75% ) + 0.6+ 0.2 glves
63 ou 64 93 approximate energy match. 0.67%/0.27
5/2,7/2% 8.0 7/2,9/2” ~1(50W8) .

157 v

T —> > 100 Not observed from Tb(24-Mev P) or as
65 92 6u 93 or < zgM daughter of 8.2 Dy157 (53HRZ).

3/2%> 7/2,9/2

157 -
Dy > >0.325 7 8.20 | NoBtore 53H23
66 o1 65 92
- Y 04325 7* scin 53HR3
7/2,9/2 ?
3/2ts
159 h - -
Tb 1.26 5 1840 B 0.9 1* afBy s3Jet (v 1.18 7)(0.0587) coincidences give fair
6u 95 65 94 0495 10% a 49B1 support to adopted Q. NO Y7y, no Yy
772~ >6.u4  5/2% 0.85 10* a 48K3 (x ray) coincidences (53J21).
.
32 0.9 1 a 48K21
Y 0.364 2 53J21
0.38 u* a 49B1
0435 u* a 48K21
(0.9 B7)(0.3647) 53J21
160 d + -
T —> 71 No B 50B19 | B~ decay (see below).
65 95 64 96
? o*
160 q - - -

Th > 1.82 1 71 B 04850 10* 40%" s 53570 complex B~ and 7y spectra, Byandyy
65 95 66 94 0.860 10 43% s 50B19 coincldence measurements permit self-

? 8.7 ? 0.882 10* s 48C9 consistent decay scheme (54B26, 53570,

o+ ¥ 0.960 M s saBzg | S2MBs 52M5. 50B19, 48C9).
ot 0.962 u* s 50C17
(0.86 87)(0.967) 54B26
160 m + +

Ho 22.3 1 22.5 BY 1.3 1* 0.5%" a 50W13 | 1.2 Y present (50Wi3)s Low percentage

67 93 66 94 of B* suggests decay is to more than
6.0 o one level.
161 n -

Gd ——> Tb 1.9 1 3,7 B~ 1.6 1* a 53J21 | 0.360%, and Tb K Xx-ray. No (0.367)
64 97 65 96 1.5 1* a 48K21 (0.3167) colncidences, (0.367)(K X-ray
7/2,9/2724.9 77 Y, 04102 3 scin szge1 | colmcldences (53J21).

? Y, 0.316 3* s 5321
+
31277 (04102 ) (0316 ) 53J21
B7(all y's and K x-ray) 53J21
161 da - *
T ——> Dy 0.56 2 6.8 B~ 0.50 3 a 50H18 | No other y (52C33).
65 96 66 95 0.52 3* a 49B1
+
3/2"? 6.5 ¢ Y 0.049  I* s 52033
7/2" ~ 0,045 a 49K1
161 h .
Ho >0.17 1 2.5 €, no B 54HL 0.090 ¥ (54H1).
67 ou 66 95
e 0.17 1* scin 54H1
7/2%2 ?
7/2"

g % w >1.2 2 3,60 €, no 8* B4HL 0406575 0,19587 ?» 0.824Y (54H1),

68 93 67 9y
Y 1.2 2* scin B4HL
9/2,9/2 ?

7/8%?
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Adopted Q

Decay Data

Disintegratlion Half-1ife Comments
Mev IError Type Mev lError- l % Inechodl Ref.
162 h +
57”095 o6 96 >0.95 2 5.0 €, no B3 54H1O | 04197, 0471y (54H19).h No neutron
N Y 0.9 2* scin saHt | deficient Ho with 5.0" <7< 20
0 (54H19)
162 4 _ B
Ho Er 20.8? 1 65 B2 0.8 1* ~5% a 50013
67 95 68 9y
9.0 o*
163 m d
Ho ——> Dy <30 No 5~ activity (53H43).
67 96 66 97 or > 1V
7/2”
163 m +
Er Ho >1.10 2 75 € n0B7 (<1%) 53H43 | 0.43 ¥ (53H43).
68 95 67 96
v 1.10 2* scin 53H43
164
a0 oDop | TOMO 1 36,7 | €7 54B29 | (0.04877)(0.037, 0.,0467) colncldences
, Yy 0.073 I s 54829 (54B29)« B~ branchlng (see below).
, Yo 04046 1* s 54B29
ot (0,0467%)(0.0737) 54B29
164 m - - -
Ho Er 0.98 3 36,7 B~ o0.99 3 s 54B29 | B~ (0,0907) coincidences. B~ spectrum
67 97 68 96 0,95 5* a soWi3 | 1s consistent with two 8 ~groups
>5.0 o separated by 0,090 (54B29).
165 " - -
Dy o 1.25 2 2,31 B 1.25 2" 75% s 47514 Complex y spectrum (53J15, 54W10).
66 99 67 98 (~1.287)(0.0947) coincldences (53J15)
7/2° 6.2 _7_/2" are Interpreted as due to an unresolved
B~ with energy 0,094 less than ground
state 87, 0.3 87 1s 1n colncldence
with all other y's (53J15).
165
Er Ho >0 100 € 50885
68 97 67 98 -
i N No e”, noy 52K15
7/2 7/2
Tm 185 B >1.38 3| 24.80 No B*(<1%) 53H43 | 042057, 048087y 1167 (53H43) o
89 96 68 97
Y 1.38 3* scin 53H43
1/72* ?
7/2"
166 -
o 10— 67"%s £0.27 2 gah B~ 0.22 2* a  50B30
>0.22 2 v <0405 1* a 50B30
o* 251 1t
27?
Ho 166 Er 1.85 2| 2738 B~ 1.84 2* ~55% s 50820 | 74 % B branch to 0,080 level (54512).
67 99 66 98 or 1.84 2* s 50A75
272 sl ot 1.29 3 1.88 2" s 4961
or (see comments) 25% 54512
>9.3 (0.2887) > zo¥ B™ o.28 2" 464" aBy 52B18| 0.18 87 (46%7)+ 0.83Y+ 0.287 and
Yy 04725 15* scin seBis| 1+1B7 (8%)* 0.2127glve good energy
. 04280 po match. (0418 B~ or 0.28 B7)(0.737 or
2 scin 52B18 | gzy)and (1.1 B7)(0.2127)
(04737)(0.287) 52818 | coincldences (52B18). Q value of 271
By 52B18 state fits B decay energy systematics
better (54W1).
T 166 Er >3.1 1 7.7l B* 2. 1* 0.4%t a A3 1.7yand 0.24 e~ present (49W3).
69 97 68 98
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TaBLE I.—Continued.

Disintegration Adopted Q Half-life Decay Data Comments
Mev Error Type[ Mev IError I % lﬁethodl Ref,
167 -
oo™8 > 655 o >0.9 1 9,64 €, no B* 493 0.227and 0.21 6~ present (49W3).
Y 0.95 10* a 49W3
1/2* ?
7/2”
167
L >0.118 2 18.5" | €, no B8* 54H16 | 04187, 0.33Y possible (54H16).
- Y 0.118 2% scin S54H16
7/27? ?
172
168
Tm r >0.85 98 gsd € 49W3 0s217%. L X-ray/K x-ray ~ 0.2, Total €
89 99 68 100 v 0.85 o* a 49W3 branching ~98%. (49W3). 3~ branching
ot (see below).
168 - -
—5 0.57? 1 gsd B2 0.5 1* ~ 2% a 4903
89 99 70 98
~9.4 o
169 -
Er . Tm 0.33 I 9.4 | B~ ou33 1" s 48Ki1
68 101 69. 100 033 1" scin  49B60
172~ 6.1 1/2* Noy 48K11
70Yb93 199 o mwo >0.308 2 st € 46B9 Many y's present (51M25, 49C23, 50549).
1
_ Y 0.308 3* s 51M25
7/2 ? 04308 3* s 49023
1/2* 04307 3* s 50549
170
Tm Er 1279 For 3 ~decay see below.
69 101 68 102
1~ ot
70 0.969 3 1274 B~ 0.968 y  78% s 52618 | 0.886 B~ (24%7)* 0.084 glves good
69 101 70 100 0.970  10* s 52R7 energy match, [B7(0.084y)coincidences.)
1~ 9.0 ot 04970 5 s 49F13 | No other y (52G18).
0,970 10 s 4985
PR >2.5 a| 1 e 5148
71 99 20 100 Y~z o a I
9" ?
04-
0
ar 2% L. 342 2| 1.8 | BY 24 2* s 518
72 98 71 99 Noy? .
ot 6.2 072
g m iy 3| 7t | BT 1.0 s 724 s 48Kl | 1.40 87 (6%) dlrectly to ground gives
102 . -
68 ioa 89 Y, 0.307 5 s sikes | 8990 Sne:gy match (481(11} do.g;fﬁ
5/27p 6.5 ? 04305 10 s sgKk11 | (22%) +0.8057 (48Kt1) in dou
. because 0.805ynot found (51K26).
? Vg 0.113 2* s 51K26
7.8l 1/2* 04113 5 s 48K11
T 0.10 1 6804 B~ 0410 1* s 48K21
69 102 20 101 Noy .
1724 6.4 1/27
171
u >1.2 1| a8l € 51W8
21 100 70 101 v 1 i* N P,
7/2%? ?
1/2"




BETA-DISINTEGRATION ENERGIES.

TaBLE I.—Continued.

Disintegration Adopted Q Half-1ife Decay Data comments
Mev |Error Typel Mev IErrorl % Iuecnodl Ref.
172 d
Lu ——> Yb >1.2 1 647 € 51W8
71 101 70 102
, Y 12 1* a 51W8
D+
172 v
Hf ——» Lu >0.8 1 ~5 € . 51W8
72 100 71 101
ot Y 0.8 1* a 51W8
173 q
Lu ——> Yb >0.88 9 500 Y 0.88 9* a 51W8 0422 Y (51W8)
71 102 70 103
7/2%? ?
5/2
173 h
72!1!101 ” u102 >0.299 5 23.8 € 51W8, 54W2 0.121Y (s4w2;.:71 o.esyla-gd 1,027 could
7
N Y 0209 5 sein sawg | 010N Lo HEZTE or HEZTE,
17272 ?
7/2%?
174 a - -
u — >0 165 € 51W8 <y and e reported (51W8)s [~ branching
71 103 70 104 (see below).
+
0
174 q - -
u ——> Hf 20.6? I 165 B2 0.8 1* 20% a 51W8 ¥, and e~ reported (51W8).
71 103 72 102
8.9 ot
175 4 - -
—> Lu 0.48 ¢ 4,2 B~ 0.50 5* a 46B9 0.13 8™+ 0.357 glves fair energy match
70 105 71 108 0445 5* cc 4642 (46B9)« 041387, 0.2507, 0,283 and
7 >6w /2t No (0,50 B7)y aeBo | 0+3967 reported (50C16).
175 4
Hf —5 'Lu >0.431 70 € 49W11 | 040897y 041137, 042287, 0.3187Y and
72 103 71 104 vy 0.31 u* s soBos | 0+3427 f1t into consistent scheme with
? good energy match (52B25, 51H10, 53B81)d
7/2% 1.5y reported (46Wi1) would make Q> 1.5
176 10: - -
u —— Yb 2.2x1010 /B~ <o0.1 5443 For B~ decay see belows
71 105 720 106
>9 ot
176 toy] g~ .
u —> Hf 1.00 2 [2.2x10 B~ 0.0 2 a 53A3
71 105 72 104 0.40 0% a 47F7
+
29 18.4 6§ Yy 04308 6* scin 54A3
y* 0.27 52564
2* Yy 0.208 y* scin 54A3
ot 0.18 52564
Yz  0.089 2* scin 5443
0.090 52564
(043277)(04207) 5343
(0.4 B7)y 53A3
176
Ta —— Hf >1.2 1 gh €, noB* 50W67
75 108 7z 108 v 1.2 1* a 50W87
?
'#
W 178 ra (see comments)| 80™ ~2,0 B (~0.5% ), 1.3 (50WE7) 4
74,102 73 103
ot ~7u
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Disintegration Adopted Q Half-1ife Decay Data Comments
Mev Error Typel Mev IError I % lMet.hodl Ref.
177 _
Yb ——> Lu 1.4 1| 180 B~ 1.3 1" a 4689
720 107 71 106 1.2 1= cc  asA2
- +
1/2,3/2 6.1 I’Z'sz Y 0.850 10 scin 4041
5/2 Bydelay 0,134 40Ma1
177
Lu 5 Hf 0.49 1 g.8d B~ 0.495 5 65%" s 4905 Approximate energy match from 0.366 8~
%
71 106 72 105 0475 5 s B0A13 | (17%7) +0.1127yand 0.160 B~ (18%7)
5/2* 6.8 3/2° +0.206y* 0.1127, Crossover 0.318%
observed (49D5, 52M6).
177 -
Ta ——> Hf >l 2 2.29 € S0W67 | 0.1 €~ (50W67) .
73" 104 72? 105 v o~ oe . sower
3/27
177 - -
W —> Ta > 1.2 2| 220 € 50W67 | 0.457%, 0,137, 0.4e™ (50W67)s
24 103 73 104 v e " sodey
178
ps0s " 1 106 | 22:08 5| o™ | B* 1.08 5* ~e6gt s 50W87 | ~1.57 present (s50W87).
or 2,10 B*~1.0 5* ~3¢" a 50W87 | 1.3-1.57 present (50W67).
4.5 22.0 5
or
~5.6
179 -

Ta —> Hf ~ good 0.1e7, Weak 0.7y (50W87)e

73 106 2 107
1/2,3/27

Ta '_8"> Hf >0.093 1 8,10 e, no Bt (< 10‘35) 3801, 50W67,51B87 Total € ~79%, Total B~ 214,
2. 107 72 108

& , vy 0.8 1* s sipay | €(E:54)/€ (0,003 level) ~0.7 (51B87).
17? 2

o#

Ta —'83> W 0.70 2 g1l B~ 04705 15 ~10% s 51B87 | 0.605 B~ (~11%7)t 0,102y glves good
73 107 74 106 0.7 a S50W67 energy match. SB(~0.1%) colncidences
177 6.8 of 047 a 51M47 (51B87)

ue 181 Ta 1.020 3 e B~ 0.406** 3 s **3~ energy 1s welghted average of five
72 109 73 108 y 0.133%* 1 spectrometer measurements (53B81, 652F14
327 7.2 52t 1 " 49C11, 51B50, 49J5). ¥ 1s welghted

o/t Yp  0.481 1 s average of s1x spectrometer
R ViV 49B9, 50P62,50C9, 50F80 | measurements (53Bs1, 51B50, 50C9, 489H34
2/2 ~ 49C11, 48J5). 7, 1s welighted average
Y1yele) 54M3 2
us of seven spectrometer measurements
Blyyyrg) delay ~22 50P62 |  (53Bs1, 52F14, 51B50, 50C9, 49J5, 49C11
49H34)
oMo LN sT0s| 70-289 2 1404 € 4TW3 0403, 0.8, 0.8, 1.87's not found
Y
¥, 0.1825 15* s socar| (03041
?
ot Y, 0.1365  14* s 53041
9/2
VYo ? 53C41
Z/.E* 172
a —'—8—2> 1.732 5 1114 BT 0.s10 5 <100% s 54B30 | Very complex 7y spectrum (54B30, B2M45,
73 109 74 108 0,53 <100%~ s 50062 | 50C16, 50E2, 49014, 48B21). Probable
>g.0 2tp 0453 s 49B21 final state of 0.510 87 1s the 1,222
182
ot v 1.2 . Xt1 54850 ;Z\I:i;)of wi2 (s4B30, 54M35, 64810,
(0.5 B7)(hardy) SOE2 '

Re 237 L4 (see corments) 130 € 50W14,50D81 several y*s (0.11 tO0 1.8) listed

75 107 2 108 (50W14,50D61) .
?
0+




BETA-DISINTEGRATION ENERGIES

TaBLE I.—Continued.

Adopted Q

Decay Data

Disintegration Half-life Comments
Mev Error Typel Mev l Error l % ]Hethodl Ref.
182
Os Re >0 240 €, no B* 5005
76 106 75 107
ot ?
183 4 _
73“110 — mes 20.56 1 5.2 B~ o088 10 s 53D20 | 27 ¥'s (0.041 to 0.407) observed
0.8 1* a 51M47 (54M36, 53M38)
26.7 1/2°
W '\'1zo<i Y's Of 0.081, 0,252, 1.0 (50W14)
e (see comments) s . » 04252, 1. 4)e
75 108 74 109 Y's 0f 0.1, 0.3, 0.8, 1.0 (51T9) Cf
1727 Rel84,
183 h.
Os Re >1.6 2 12 Y 1.8 2* a 5005 0.3 7Y (50J5)
76 107 75 108
184 "
Re W >1.0 1 50 Y 1.0 I* a 50W14 Several y's reported with energles from
75 108 7 110 1.0 1" a  51T9 | 0.043 t0 1.0 (50Wi4)e ~1,0% assigned
? 0.9 - 1* a 40F1 to long-lived Rel83, Rel84, Re189(51T9).
ot Seems definitely to belong to Rel84 and
possibly to other. isotopes,
184 -
Re —— Os 504 No B 50W14
75 109 76 108
0}
185 - - : -
Ta W 1.7 1 48" B~ 1.7 1* a 50D54 | 0.075 ce” are probably L ce” indlcating]
78 2 7111 1.6 1" a 51M47 | ¥ ~0.087
6.3 From 1.85™ W85 fsomer 50D54
ce” 0,075 scin 50D54
185 4 - *
W Re 0.429 4 74 B~ 0.428 5 s 48524
711 75 110 0443 1 s 48518
7.5 5/2* 0443 1* s 48P2
No ¥ 53L20,48P2,47C2
185 4 N
ao; 5Reuo >0.879 5 978 € 51M22, 50851, 48K8, 47G1 0.645° (53C13, 52557, 51M22, 50B51)e
76" 109 7,
¥y 0.879 o* s sac13 | 0423475 0.165Y (53C13) .
? 0.878 5" s 50851
52t 0.88 1™ s 52857
0.88 1 scin  51MR2
Re 186 W >0.1230 ¢ ol € 51839, 51M23 € ~3% to ground state and ~2% to
75 111 74 112 .
" N v 001234 6 s 53A32 0.12 level (51M23)
0,1 2 0.123 1* s 51M23
o* 0.122 1" s 51839
B* per disintegration <10~/ 50M87
No B~ [ce™ (0.1227)) 51539
Re 1% Os 1.068 3 o1h B~ 1.064 4 78% s 54620 | 0.93 B~ (19% ) t 0.1377 glves good
75 111 76 110 1,080 10 3% s 52A32 energy match (54G20, 53A32, 51539,
0,1- 7.7 o 1.070  10* 76% s s51M23 | 51M23).  (0.93 87)(0.147) colncidences
1,070 5 67% s 51839 |  (53W26).
1.09 1* ~87% s 49G3
No (1.07 B7)y 51M23
W 187 e 1311 4 240 B~ 1.304 5 20% s 53C11 | Good energy match provided by 0.62 8~
74 113 75 112 1.318 13* s 49L10 (~80% )+ 0.69y. Other y's fitdecay
3/27? 8.0 5/2* 1:33 1 30% s 48P2 scheme (53C11, 5351, 52Ma5, 49L10,
1.34 2* s 48H52 48P2, 53G30).
187 12y - -
Re Os 0.039 5| 4x10 B~ 0.043 6 a 48N1 0.4 B~ reported (52D28).
75 112 76 111 ~0.034 6* ppl  53G6

+

528 17.6 11/2,13/2*
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Disintegration Adopted}Q Half-life Decay Data Comments
Mev Error 'rypel Mev [Error I % IHet.hodl Ref.
187 h . . - -

Ir Os 23.2 2 11.8 BT 2.2 1 0.2% s 50C11 1.3, 0.28C€7, 1.2ce” present (50C11).
77 110 76 111
s/2*? 8.9 2

11/2,13/2%
188 h - -

Re Os 2.08 2 17 ,B 2.07 2 <100%" s 52R39 complex y's. From7 Intensitles get
75 113 76 112 | (see comments) 2.10 2* s agBal | ~25% of B~ to ground, ~ 62% tO 0.1553
2,1,00 >7.9 ot levels (52R39, 53M39, 49BR21, 48C23).

188 h + + - - -
Ir - Os 23.0 1 41.5 B* 2.0 1* 0.3% s,a 50C11 1487, 0418c€7y 0485C€~ (50C11)s
77 111 76 112 041567y (54N4) .
9.1 of
1892 q q - y -
e Os (see comments)] 150 150% 0.2 B and >5Y0.75 8~ found from
75 114 76 113 or >s¥ Re(th n) (51L19) ~2509 0.2 e~ and 1.07
3/2" assigned here from W (@,p) (51T9).
1917 m -
Re Os 21.8 2 9.8 B~ 1.8 2 a 53A24 | This activity from 0s (20-Mev n)assigned
75 116 76 115 (see coxments) to Re189(5ma24). 17™ period from
25.7 7/2°? 0s (23-MeV y) (50B7) 1s possibly mixture
of 9.8™ and 22™ (Re188),
191 d -

Os £ >0.143 2 15 B~ 0.143 2 8 52K27 | 0.0427 and 0.1287 (52857, 52K27, 50BS1s
76 115 7MY s 2 04142 3 s 48518 | s52J23). B(e” 0.0427) coinclidences

? 5.6 ? (52K27); (™ 0.0427¥)(e” 0.1297)

3/2% coincldences (52857); no B(e” 0.1297)
== coinclidences (54M10).
191 a
Pt >0.62 1 3.2 € 49W8 Total of 18 ¥'s permit self conslistent
78 113 77 114 y 062 ; s saT13 | Scheme (54T13, 53520, 54G4).
?
3/2*
191 h .

Au —> t >0.159 2 ~4 Y 041887 16 s 5464 0404875 040917, 041307 (54G4) s
79 112 78 113 N
3/2%?

191 m -

Hfg ——> Au >0.274 3 57 Y 0.2741  27* s 54G4 0425267, 0.0111e” (54G4) .

80 111 79 112
?
3/2%?
Ir 192 t 1.58 1 74,.4d B~ 0.67 1 <100% s S52B77 Energles and intensities of other y's
77 115 78 114 0.66 2* s 51884 | support decay scheme (52M45, 52B77,
>.8.2 ? 0.67 2* s 47L6 51584, S0W80).
o*p 0462 2* s 47J1
ot Yy 04308454 33 Xtl 52M45
ot Yo 04295942 31 Xtl 52M45
Vs 0.316462 34 Xtl 52M45
Q 1.58 3 Sscin 52R40

Au 1%2 Pt (see comments) 4.1“ Many ‘y's present Including 0.316% and

79 113 78 114 042967 (53E14, 54G4)e 1.9 8% (V1 %Y
ot (49W8) o
192 h

Hg Au (see comments) 5.7 1.4y and several lower energy y's
80 112 79 113 present (54G4, 52F8). 1.2 8% (52F6).

o+

Os 198 1.0 2 a1t B~ 1.0 3* scin  54D4 complex y's in coincidence with weak
76 117 77 116 1.10 2* s 50B51 lower energy 3's (54D4, 53C13, 53546,

1727 27.2 3/2" 1.05 3 s 50M60 | 52557, 50M60) .




BETA-DISINTEGRATION ENERGIES

TasLe I.—Continued.

Disintegration Adopted Q Half-1ife Decay Data Comments
Mev lError Typel Mev IError l % Iﬂethodj Ref.
193
Pt Ir > 78
78 115 77 118 n
- + or<1
1/2 3/2 .
193 n
u Pt >0.440 u 17.4 € 53E14,54G4, 49W8 complex y's (53E14, 54G4).
79 114 78 115
N Y 0.4396  4y* s 53E14
3/2 ?
1727
193

He Au >0.224 2 4h € 54G4
80 113 79 114

o s Yy 0.1865 19* s 5464
3

+ Yy 0:0379  4* s 5404
1/2
3/2%

r 94 t 2.16 y 19 B~ 2.8 y s 4107 0448 B(0.5%7)t 1,48+ 0.337 glves
77 117 78 116 2.1 1* a 47G1 approximate energy match (48Mi4, 51C33,
1" >g8.2 ot 52W16, 53K7, 54B2).

Au 1N pe >2.8 1 s0.50 | B 1.8 1* 3% a 49W8 042917, 1.487and 0.3287% In cascade.
79 115 78 116 2.1% crossover, plus weak 0.468Y
274 o* indicate Q > 2.6 (49517).
Ir 195 e 2.1 1 2,30 | B7 2. 1 a 54B2 1.2 87+ 0.887 glves emergy match.
77 118 78 117 o (2.1 87)y 5482 04427, 0,867, and > 1,07 present., afy
a/2t >9.2 1/27 ‘ indicates another lower energy 8~
(54B2) «
Au |95; Pt >0.127 2 1809 € 62526,49517 0.0307 and 0,098 present (62526, 54G4)s
79 116 7 f” Y 04126 2* s 52526
3/2* 5/2 0.129 2 s 49517
1/27
HE > >15 1 080 | € 54G4,53H44 | Other ¥1s of lower energy and higher
80 115 79 116 ¥ 1,15 * s [— intensity present (54G4, 53H44, S52H54).
3/27 ?
3/2*
1962 - 0. <1009~ . 7687 (54B2).
; . >1.0 2 9.0 B 0.08 2 % a 54B2 045875 0,787 ( )
77 119 78 118 Yy ~1.0 2% scin 54B2
>y.y ?
0+
Au 196 ., >0.687 4 sussd | e 52540,49517 | Total € branching 96 %, 3 ~branching 5%
79 117 ” 78 118 7, oue 3 s 52540 (49517)«
2,3" 2t 04330 3* s 49817
2 Yy 0.354 4 s 52540
o* 04358 u* s 49517
yy(6) 5355,51561
A 196, " 0.70 2 &.554 B~ 0.27 2 s 52540 | Total € branching 95% (49517).
79 117 80 116 0430 5 5% s 495817
2, 7.2 2t Y 0.426 2 s 52540
o B~ (0.4267) 52540

Ir 197 >1.8 2 o B~ 1.6 2 <100%" a 54B2 1.8y and other y's present (54B2).
77 120 78 119 (1.6 B7)y 5482

>5.4 ?
1727
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Disintegration Adopted Q| yayp-11te Decay Data Comments
Mev Error Typel Mev ]Error l % Inethodl Ref.
197 n - -
Pt Au 0.75 1 19 B~ o0.67 1* 98,54 sl 52827 Intensity of 0.0777 supports B cascade
78 119 79 118 0,62 y* a  seute | [e~(0.191%)1{e” (0.0779)] colncidences
1727 6.2 178 vy owrr  1* s ssspy | found as in Hg®7 (s2s27).
32t 0.077 1* s 52012
197 h
Hg u >0.268 1 85 € 43F1 Y{Yp coincldences also found in decay
80 117 79 118 . of pti97,
- + Yy 0.102 2* s 53H44
1/2 1/2,3/2 0,191  2* s 53Me2
172* 0.191 2* s 51H17
.
3/2* 0,101 2 s 52Ct
Yy 0.0776  g* 53HA4
0.,0774  8* s 53M22
04077 1* s 51H17
0,078 1* s 52C1
0,077 1* s 50F55
[e™ (04191 )] [e™ (0.0777)] S1HL7
198
r 4.4 3 50° B~ 3.6 3 a 54B2
77 121 78 120
Y 0.78 2* scin 54B2
>5.9 ¢ -
o (346 87)(0.78Y) 54B2
198 4
Au 5 Pt 2,697 No €, (< 0.5%) 49R8,53B17
79 119 78 120
ot,3t o*
198 4 - - g
Au ——> Hg 1.377 5 2,697 B 0.965** &5 98% s 8~ energy 1s welghted average of six
79 119 80 118
Y 0.411770 36 Xtl  52M45 spectrometer measurements (52W29, 52562
2t,3t 2w 2t 0.41173 7 s sonzg | S2F14, 49L7, 49L6, 49517). Energy
1.5 ot match is provided by 1.371 8~
' (0.0025 %7)(54E4) and 0,29 B8~ (~1.8%")
+ 0,676+ 0,412 (51E2, 51B52, 51C24,
53519, 51C6, 54E4, 54M19).
n % >1.086 8 sh Yy 0.675 7* s 53879 | Levels of Hgl®8 from Aul®8 decay
1 )
81 117 80 118 y 0.411 ur s 53B79 Indicate 4 and 7, 1in cascade. Other
2,3 2t 2 Y's (53B79).
2+
o+
Pt A >1.8 1 29" B~ 1.8 1* a 4188 Complex 7y spectrume (™~ 1.2 B7)(0.197°)4
78 121 79 120 042467, 0.31687, 0.547) colncidences
3/~ 6.2 3/2* (64124)
199 a - - -
Au —> Hg 0.451 5 3.15 B 0,201 5 7% s 52826 Energy match provided by ~ 0.45/83
7 120 80 119 0,30 1* sfBy seB26 | (7% )(52526, 52B26, 51558) and 0.25 B~
3/2t 5.8 -3/27? 0.300 25 73.5% S 51558 (20%7) + 0.217 (52547, 51858, 52B26, ]
- 52C12). fBe”, 7YY, and e"e” colincldence:
7.7 1/2 Y 04187 2* s 52526
04158 o* s 52847 support decay scheme (52547, 51858).
0.158 2* s 52C12
0.159 2% s 51858
T1 _I?i Hg >0.491 o« M €, noB* 5112,4901 Complex y's (5112, 53B79). Not parent
81 118 80 119 of 44M 53B79) o
+ - Y 0.490 5" s 5112 447 He (52B79)
1/27? 1/2°? 04491 5 s 53B79
1/2"
200 m - .
Au  ——> Hg 2.3 2 48 B 2.2 1 a 52B63 0,39y and 1.137 present (52B83).
79 121 80 120 2.5 1* a 4188
0,1 26.9 of Bly=5 52863




BETA-DISINTEGRATION ENERGIES

TasLe I.—Continued.

Disintegration Adopted Q| yayr-nite Decay Data Comments
Mev lzrror Type[ Mev lErrorJ % lk{ethodl Ref.
I -—~>2°° >1.36 1 270 Bt 1
& . €, NO I ex y1 .
o™iss 50" 00 , 51_2.'4901 complex y's (51I2, 53B79)
. Y 1.36 1* smyce” 5112
04»
Pb _._>2°° TI >0.320 3 180 N5 04139 ¥ al: t (510
. 4 . also presen 106) .«
82 118 81 119 . 4 P (6106)
. Y 04320 3* 5106
0
201 n - -
Au. > Hg 1.5 1 26 B~ 1.5 1* 9% a 52B63 | 0.55 Y present (52B63).
79 122 80 121 B/y= 20 ns
= 52B63
3/2t 5.9 3/2° Y
201
1 >0.168 2 72h €, noB* 49N5
81 120 80 121
. Y 0.1676 17* s 53B79
1/2 ?
3/2"
201 h .
Pb —_— T >0.583 2 8.4 Y 04583 3 s 54012 04325 Y (54W12).
82 119 81 120
1727 172*
202 4
1 — H >0.437 3 12.5 € 50W17,42M3, 40K8
81 121 80 122 N
Bt<0.5% SOWL7
Y 044391 uu* s 53B79
0.431 10 scin  52M28
0.435 5 Sya  50W17
No other y 53B79
203 s -
Au ——> Hg 1.9? 1 55 B 1.9 1* a 52B63 0.697 present (52B63). The adopted Q
79 124 80 123 1s put in doubt by the anomalously low
nt =1
3/2%? w.9 3/272 (see comments) B/}’ ° ft value for the parity change
transition predicted by the shell model.|
203 -
He  —> T 0.487 2 a7t B~ o.210  5* pc  5iW22
80 123 81 122 0.208 ox sBy aosie
3/272 6.4 3/2t 0.205 10 s 48830
1/2* Y 0.279 3* s 5201 |
0.286 6* scin 52J23
0.278 3* s 51W22
0.279 2 s 49516
0.286 5 s 48530
By 49516
B delay < 0,4x10™%8 52M3
203 h
Pb  —> >0.678 2 52 € 4243 (0,407)(0.287Y)(8) consistent with
82 121 81 122 1=5/2, 3/2, 1/2 (54V4, 54P4).
see comments) ’ ’
3/2,5/2" szt | Yy o 0.68 10 scin 84P4 | g=q,8%0.5 frome, /e (54W12)