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INTRODUCTION The experimental evidence available is often not
sufhcient 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 ft 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 ft values. In
particular, if an odd-odd nucleus undergoes both P
and P+ decay with similar ft 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 3 are studied as a whole together
with the log ft values and spin assignments. For this
reason the table is arranged by A 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.

' "N order to make the information on P 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 P-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
Py or yy coincidences or the absence of any y'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 P 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 p 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, I. 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 Nuclea
Science of the National Research Council may be obtained fro
the Publications OfFice, National Research Council, 2101 Constitu
tion Avenue, Washington 25, D. C.

' National Bureau of Standards Circular 499 and its supple-
r ments. Nuclear Science Abstracts, Vol. 6, 248 (1952 cumulation),

m Vol. 7, 248 (1953 cumulation), and Vol. 8, 128 (1954semi-annual
cumulation). Hollander, Perlman, and Seaborg, Revs. Modern
Phys. 25, 469 (1953).
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Disintegration Hal f-11fe
Mev Error

Decay Data

Type Nev Error ' g Method Ref.
Qomments

%6
Sc Ti

2I g5 M Zu

u' e.z
II.3

2.362 ta 0o357
Oe360
Oe358
0 ~ 36

s 53Y3
& 99', s 48P2

u~ s 47F2
I S 47M9

Energy match provided by 1.25 j3 (0,1 g )
+ 1 12y (54K4, 5&6) ~

0 ' 885
OI89
Ol 88
0 ' 883

1~ 119
iei2
1 ~ 12
il116

(0.36P )y
yy

2
I
I
gQ

s 53L12
S 50P71
s 50M62
s 47F2

S 53L12
s 50P71
s 50M62

s -47F2

48M9, 4BJ7

48M9, 48J7

48B18,50N5, 50M18

FIG. 1. Illustrative example of item in table.

EXPLANATION OF TABLE

Columns f lists the nucleus undergoing P 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.

Beneath the decaying nucleus are its probable spin
and parity, under the arrow the log ft 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 ft values of 6.2 and 11.3
for the transitions to the 4+ and 2+ 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 fit is given' and

~ King, Dismuke, and Way, "Table of Log ft Values: October
1952," ORNL 1450. In cases where new and apparently more
reliable data have appeared, log ft has been recalculated.' 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.

Co@mrs Z 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 abtginirtg adopted Q na4e 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 difIiculties 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:

Method

Magnetic spectrometer
Scintillation spectrometer
Proportional counter
Absorption
Cloud chamber

Error
(percent)

~3
~3
~$

These estimates are considered to be ~ough rules of
thumb and are not inQexibly 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 P 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
p-ray energy measurements are:

Method

Magnetic spectrometer
Scintillation spectrometer
Absorption

Error
(percent)

~10

%, %+, %'

oPV
aCpt
aee

BeyrI,
CC

Cpt
crit

Dyn, Dyp

Epy Epy ~ ~ ~

E~(max)

Eds8
EA
Ei E2 .

percent of total disintegration for a
particular P, P+, and P++s transition,
respectively
percent of particular P+ transition
relative to all P+
absorption
absorption of P's in coincidence with y's
absorption of Compton electrons
absorption of photoelectrons between
counters in coincidence
detection of photoneutrons from Be
cloud chamber
conversion electrons
Compton electrons
critical absorption
deuteron
detection of photoneutrons or photo-
protons from deuterium
electron capture
energy of P ray, energy of y ray, . . .
end-point energy of continuous y spec-
trum
disintegration energy
electrostatic analyzer
electric dipole, electric quadrupole, . . .

As in the case of P-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.

—2 —2e;~~=X,e;
= [ '( —)'/( —)

where e, is the error of the i"" measurement, E;—E is
the difference between the i"" measurement and the
weighted average, and m is the number of measurements.

Colure@ 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."

Colgnze 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

IT
l
Mi, 352,

pc
pp/
S

s pr
scln
Z scin

th

Xtl

Fermi-Kurie P-energy distribution plot
yy or Py coincidences. (0.123P) (0.165')
means 0.123-Mev P and 0.165-Mev y
coincidences
yy or Py angular correlation
ground state
nuclear spin in units of h/2m. + or-
signs after spin value denote even or odd
parity
isomeric transition
orbital angular momentum

. magnetic dipole, magnetic quad-
rupole, . . .
neutron
proton
proportional counter
photoplates
magnetic spectrometer
pair spectrometer
scintillation counter
scintillation counter used to sum energy
of transitions in cascade
cross section
half-life in units indicated
thermal
crystal spectrometer

Collapse 4 of Fig. i shows that there are four spectro-
graphic measurements of the energies of the most
intense P and the two cascading p's in the decay of
Sc4'. Observation of coincidences between a 0.36-Mev
P and a y ray and between two p rays is also noted
[(0.36/)p and &&7, as is the study of the angular
correlation between the 0.89-Mev 7 and the 1.12-Mev
y[y,y, (t))7 which establishes the spins in the y cascade.

Collnse 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 P branch, is fairly well matched
by the energy of a very weak P of 1.25-Mev energy
which is presumably followed by the p 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 model4 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.
78, 16 (1950). Haxel, Jensen, and Suess, Phys. Rev. 75, 1766
(1949).
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f7/2, h9/2, f5/2, P3/2, PI/2, ( I3/2

P I/2

f 5/2

40

P 3/2

& 7/2

d 3/2

28

20

S I/2

CI 5/2

P I/2

.I6

l4

P 3/2

S I/2

CI5/2, g7/2, S I/2, Cl 3/2, hll/2
82

g 9/2

Fro. 2. j-j coupling
level order and associ-
ated closed shell particle
numbers consistent with
empirical evidence.

them in the preparation of their paper on P 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 Vss on page
339 should read Z+ instead of Z,3+.

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.
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TABLE I.

D1s integrat ion Adopted
H lf-lif

Error

Decay Data

Type Mev Error g Method Ref.
Comments

I
H01 10 0.782 P 0»782 I 3 51R25

I /2 3.1 I /2

3
He

2 I
I/2

H
I 2

I /2 3.0

O.OI 8I 2 12.4y P

Noy

0 ' 0176 u

0»01796 10
0 ' 0194
0 ' 0183 3
0»0189 5

EA 53H55
s 52L19
s 51H33
pc 49C33
pc 49H1

46G14

6
Li

3 3
He

0 2.8

3.50 0» 83 P 3»50

No y

s 52W22

53R5,4 8K13

8
Li Be

3

2,3 ~5.8
0'

O. 9s p
12
12

I 90 y, s 50H1
I" 4702
I" CC 3781

p goes to ~3 Mev a-emitting excited
state (50H1, ,5402) pa(e) not isotropic
(53C7)

8
B Be

5 3

23 55 2

0

0» 65 P 13~ 7
~85 gT

5OA57 P goes to ~3Mev a-emitting excited
54G2 state (50A57&54G2).

IQ
Be — - B

u 8 55
0 138 3

0.557 u 2 5x106y p
- o.-5

0»560
0»553 15

s 50F1 Probably no y (47L3, 47M14, 49H19). End

points found by using D correction.
pc 49F12

IQ
C

8

0 3.2

B
55 3.8 19 p 2,1 I 98/, a 53S38 For discussion of spin of 0.72 level

0 ~ 723 15 sc in 53S38
(0»72y)/p = 1 ~ 05 k 0 ~ 08 53S38

II
C B

85 $6
3/2 3.8 3/2

997 P 20»4 P 0»970 I0
0»981 10"

No py

44S3
41T1

46S12

l2
B C

8 8

I u»2 0

I3.%3 0» 03 P 13»43
13»3

50H1 ~9.1P (4$) presumably to 4 43 level
48H54 in C12 (51V2).

l2
C

8 8

0

N
7 5

&u. 3

I 7.6 2 0»013 P 16~ 6 49A5 SOme P decay to a-emitting state in
C (50A57). Also expect some decay to
4.43 level in C

l3
N - C
78 67
I /2 3.7 I/2

2.23 10»1 P
' 1.202

1»218
1 ~ 198
1»25
1»24

s 50H1
s 41T1
s 39L15
s 48C11

45S3

No y with 0 ~ 135 & E & 0 700 47L4'y

IO
C - - N

8 8

0 80 I

0. l 55 I 5600y p
- o.1.5

0 ~ 155
0»155

Noy

50W62
49F2
48B21

41R5

I%
N

7 7
0

8 6

0 3.5

5. I 5 77s P' 1,83
1 ~ 8
2»30

s 54P2
a 49S25
scin 53S38

Simple p decay (49S25).
p transition to ground state doubtful
(54P2).
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TABLE I.—Costinued.

Disintegration Adopted Q

Mev Error

Decay Data

Type Nev Error $ Method Ref.
Comments

IS
C N68 78

5/2 &6 ~ 51 I /2

8.8 2e4 P Bo8 50H10 2.4 activity found from C (d, p)
(50H10) not from C (n, y)(50751), 5.3y
present and described as intense (52H6&

54S2) ~ Transition must be considered
favored unless 8.8 p branching t, o
ground state & 5 g, .

IS0 N87 78
I /2 3~ 6 I /2

2.705 2. 12m P' 1.683
1 ~ 68

No y

49P12
49$25

50P78

l6
0

8 8

8.2' 0'

l0.5 7+4 P 10.5 ~18$ a ~4.3 p (~40$ ) pr.esumably to l =3"
6.1 level. 4.6 p (~2$ ) and 3.8 p
(~40$ ) also reported (4783).

I7
N 0

710 88
I/2- 3.8 I /2-

5/2

8.8 42 ~P 37 49A4 p goes to neutron emitting excited
level of 0 (49A4&49H43), neut, ron
energy = 0 ~ 92% 0 ~ 007(49A4) y neutron
binding energy = 4.143% Q.QQ6(51$19).

Fe8
5/2

l7
0

8 8

5/2

2.77I 8 70 P 1 e749 6
1 ~ 72 3
1s76 5
1e 75 20

No y
No y(z /p & o. i)

s 53W47
s 50P64
a 54K7
a 51L4

53W47y51P23
54K7

I8
F - 089 810
I 3.6 0

I .667 8 1 87 ' P Qa649 9
Oo635 15

Noy

51R24
49B26

51R24

Ne
10 8

l8
F

8 8
4.2 16s P 32 53G34

0 &29 I

l9
0 - F

8 11 810
3/2 5.6 ~IZ

4.5 29+4 P 4 o5 3 30' a 47B4 The interpretation of an allowed
transition between ground states
assumes that the (d , )& configurat, ion
for 0 yields a t, otal spin &5/2.

l9
Ne F

10 8 8 10

I/Z 3 2 I/2

3.2 I 3 18+5 P 2o18
203

0

No y &0.51
Noy

s 52$15
a 49$25

sc in 52S1.5
39W2

F
8 11

2,3 5.0

20
Ne

10 10
7.04 12' P 5.419 10

5e406 I 7

No &5.4p (&1$)
1a 627 5
1+631 6

No &1~ 67y (&0 25$)
(-5p )y

53W47

52A30

52A30

53W47

52A30

52A30
4QC11 50J4

2I
Na Ne

11 10 10 11

3/2' 3,6 3/2'

3.52 23 P 2+50
2e5

No & 0.51y

3
I

s 52S15
sc in 53B34

scin 52$15

Na
11 11

3 7.4

22
Ne

10 12
2 840 5 2e6 p '

O.54O 5 100t
0 I 542 5

1e277
1+30
1o3 I

53W13
s 50M
s 49A7
s 46G1
s 3901

46G1 ~ 49A7

83 p p' 0 06'+) gives good energy
match {5~13,49~) . Transition to
1.28 level has e/p = 0.110 in
excellent agreement with theory(54Sg) .
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TwaLE l.—Cont~nmed.

Disintegration Adopted Q Half-life
Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

Ne
10 13

Na
11 12

5/2 5.1 3/2

4.2l 40o2 P 4 o21

4o3
Z 93$ s WOB28 Fair energy match given by Io18 p (7
3 40P4 + 2 ~ 8 y (50B28o 50P9') ~

46B27

23
Ng Na

12 11 11 12

3/2 3.8 3/2

3.97 P 2o95
2 ~ 99
2 ~ 82

No y

7
9

14"

scin. 54H8
scin 51Z3
cc 39W2

39W2

Na
I I 13

24
Ng

IZ 12

4 8.1

12.7 2

14.97

y1 2 ~ 7535
2o753
2o 755
2o758
2 o 765

P 1o390
1o4

10
5
5

28
28

s 46S9
s 39L6

s 52H36
s pr 53K18
s 50W2

s 46$9
s 49R4

4,17 p (0.003$ ) to the 1.38 level of
(51T12). a .. . suggests yi and

y2 are E2(52B53,52S52}~

1 o3679 10
1 380
I 380 Iu"

y&s in cascade
yy(e)

s 52H36
s 46$9
s 49R4

46C4, 47W2, 47B23
50C77, 48B18

24
AI - Ng

13 11 12 IZ
& 7. I 2.0' P'

7oQ

7 ~ 1

scin 54B12

scin 54B12
scin 5409

Decays to a-emitting state of Mg24

(54G9, 52B12) ~ Many other lower energy
y&s present. (p, n) threshold ~ 15 Mev

(S2B12).

Na
ll lu

Ng
12 13

3/2, 5/Z+ 5.3 5/2+

25
Ai -- Ng

13 12 12 13

5/2 3.8 5/Z

3.7

4.2

62.5' P 3.7

3.17

3 ~55y, a

54H18

The very probable assignments of 3/2+
or 5/2+ from a (d, ~} confIguration
for Na25 argue In'favor of an allowed
transition between gr ound states.
2.7 p (~45$ ) and &Q.5 y present
(47B4).

26
Al - Ng 3.9

14 (see comments)

0 3.3 0

6o5 P' 2.8
2o6
3o4
3oQ

a 48A8
a 38B6 46B27
a 34F1,46827
cc 39W2

The Q-value quoted is for the 6.5
st, ate whIch Is probably Isomeric with a
5 ground state. The experimental
data are not sufficient to establish
the energy of the ground state.

Ng - Al
12 15 13 14

I/2' 4.8 3/2, 1/2+

8.8 5/2

2.691 7

y 0.839 8
0 ' 835 9

(1.75P ) (0.84 y)
No yy

sc in

9o5 P 1o754 4 58$ S
1 80 2" 80$ s

53D17
48B3

53DI7
48B3

53D17
53D17

1.59 P in coIncidence with 1.02y in
41 $ of transitIons, 2 6 p In Q 4 $
(53D17). log ft 8.6 for the 2.6 p
Is strIktngly low for the predIcted
second forbidden transition. Decay
scheme of 53D17 supported by E /p =

y
0 ~ 88~ 0 08 (54K7) ~

Si - AI
14 13 13 14

5/2 3.e 5/2'

4.70 4 ' 1 P 3 ' 76 8
3o54 10
3 ~ 74 19"

sc in 54H8
cc 40B1
CC 4QM1

28
Ng - AI

12 18 13 15

0 4.9 I
2f3

l.8I 2 21o4 P 0o459
Oo42

Oo40

Oo39

io35

s 54Q3
s 53M23

53S22
a 53W22

scin 53S22

The absence of a transition between
t, he ground states of Al and SI
argues in favor of a cascade p and

y In the decay of Mg ~ 1.35 y (70/)
apparently crossover of 0.40y (30$)
and O. gS y (28$) (53S22, 53I1,53L21).
~ 0.03 y also Present, (53W22, 53L21&
53I1) and may be In cascade with
1.3S y.
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TABLE I.—Continued.

Disintegration Adopted Q
H lf-life

Mev Error

Decay Data

Type Mev Error $ Method Ref.
comments

28
AI Si

13 15 14 14

Zi3 4 g 2

0

%.65 2o30 P 2 ' 878 Iu
2e865 10
2e85 5

1 I 782 10
1e78

s 5403 & 0.8$ p t,ransitions between ground
s 52M22 states (5408).
s 5pM2&

s 52M22

scin 55S22
47B4

28
P Si

15 13 Iu 14

2,3 &4 ~ 7

l3.% oo28 P 10' 6 sc in 54G9 Many y&s present {54G9,54B12). The
adopted Q value is based on t,he
plausible assumption that the 10.6 p
goes to the 1.78 level of S12 . (p, n)
threshold ~ 15 (54BI2).

29
AI Si

13 18 14 15

5/a 5.3 3/a

~la'

3.8 6.56m p .2.5
1o28
102

I ~75$ aPy 49S40 1.4 P (~ 25$ ) + 2.4S y prOvides gOOd

R1 energy match (49S40, 55RI).
a a 49S4O

49S40

P
15 14

I /g+

29
Si

14 15
%.97 4.5 P S.945 10 97$ s 5SR20 Weak P ~ branches to 1.28 and 2.4g levels

So9 sc in 55N2 of SI (55R1,55R20) .

30
P Si

15 15 14 18

I 5.0 0

2.52m P+ S.24
3 ~ SI

Noy

scIn 54G2P,

scin 54H8

54G22y55S58

3I
Si - P

I 4 17 15 16

3/2 5.5 2/8

I.%75 2 65h p 1o471 e
1+486 12

No y

52M12 Very weak 1&26 y present (54L5).
52W12

52W12

31
S -- - P

18 15 15 16

I/8 3.7 I/8

5.5 2+4 P 4 o50 10
3o87
5o 85

sc in 54H8
cc 41ES
CC 4 1W2

32
Si - P

14 18 15 17

0 ~8.7 I

0 I0 5 70oy p- 0 io

Noy

531+1

SSL21

32
P - S

15 17 18 16

I 7g 0

l.708 u 14.Sod p
1 ~ 697
1 ~ 708
1e718
I ~ 712

Noy

e
10

e
10

8

s 52J5
s 52M12
s 50WBB

s 50A1
s 46S9

5SG22, 46S9

32
S

18 18

0'

Cl
17 15

I+ & u. 8

& 12.7 0.Ss P ' 9.4 scin 54G9 2.25, 3.79,4.35& and 4.82 y&s are
present (54G9, 54B12) ~ (pgn) threshold
~ 14 (54B12) and log ft ~7.9 for R2 .

decay ind1cate that 9.4 P may go to an
excited state of S~2. The adopted
lower limit on the Q value 1s given by
assuming the 9.4 p decay is to the
known 2.25 level of S~2.

33
P - S

15 18 18 17

I /& 5.0 ~38

25 P O.246
Oo28
Oo27

No y

52W26

s 52JS
s 51S5O

52W26t51S50

CI
33

17 16 16 17

3/2 3.5 3/g

5.2 2 ~ 8 8 4+2
4o13

scIn 5pN2
cc 41W2

Very weak 2, 85 y present (54M13),
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TABLK I.—Co~tinued.

Dis1ntegration Adopted Q
H lf-lif

Mev Error

Decay. Data

Type Nev Error $ Nethod Ref.
Comments

3%
P S

15 18 I6 18

I ? 51 ?

Q5. t 2 12e4 P 5e1 75$. a 46B1 Only other datum is 3.2 p ~25$ }(46B1)~
Log ft ~5.1 indicates an allowed
transition, but the transition between
ground states may be L-forbidden.

3%
Cl S

17 17 16 18

0 30 0

5.52 P ' 4.so
4 e45

3
10

sc in 54G22
scin 54H8

This 1.6s ground state is the daughter
of 33 Cl which was formerly considered
the ground state (53A7, 53S44e53A19}.
Complex p decay, with $~5.7, (51R24)
probably originates from the 33 isomer.

35
S Cl

16 18 17 18

3/2+ 5.0 3/2'

O. I670 87e 1 P Oe1B70 5
0.1683 uo
0 ' 167 2
OeiBB 2"
OeiB9 3

SOL4

5OG9

51H24

4BA3
48B21

35
A - Cl

18 17 17 18

3/2' 3.5 3/2'

5.0 I 6 1~ 84 P 4e38
4 e41

cc 41W2

cc 41Ei

Cl
36

17 I8
2+

S
16 20

0

4 4X10 y P /P & 10 4 49W15

36
Cl A

17 I& 18 18

2 13.5 0-

0,7)Q 5 4 4x105y P
-

0 F 714
Oe73

No high intensity y
unless E &20 Kev

y

52F16 P '/P & 10 4 (4gwis) ~

a 49R11

49W15

37
S ~ Cl

16 21 17 20

7/2- 7 71

%.2 Se 04 P 4e3
4 ' 0

3 10% 46Bi
46H25

~1.5 D I 90% ) and 2.7 y in other
branch (46B1,46H25). Log f&t 7.7 is
slightly low for the DI 2, yes
transition between ground states
predicted by the shell model.

37
A Cl

18 18 17 20

3/2 5.1 ~32

0.82 34 ~ 1 Continuou" y spectrum
E (max)

Oe815 l5
Oe 815 20

"cin 53A4
sc in 54ES

K binding energy= 0.0032

372
X '- A 6. I I

(see comments)

3/2 3.5 3/2'

1e2 P S 06 II scin 54H8 1.2 i 0.2 activity produced by
K(70-Mev y). identical with O. g5 K38

below'

38
Cl - A

21 18 20

2 8 11 0+

%.8I 37.29m P 4.81
~se2

4 ' 99

5 53 $ s SOIR

53' s 46H2
a py 41W3

Only SOL2 applies correction for
+& "-2 yeS ShaPe. 2e8 P ( iey-)+2eiSy
and 1.1 p ( 31',-)+ 1.60 y+2. 15 y give
reasonable energy match (BOL2, 46H2).

x
19 19

3 5.0

A
18 20

2+

0

5.86 7m P 2 ~ 68

2 ' 16
~2 ~ 1

No ce

sc in 54G22

scin 51T24
ace 47R3

54G22

0 gss K38 decaying by 5,06 p+
(54H8) is probably 0 isomeric state.
0.95+ 0.03s and 7.7m activ1ties
produced with same o. for E. = 16,5 to 31
(53S58)~

39
Cl - A

17 22 18 21

3/2 Fe & 7/2

2.96 55.5 P 2.9B 5OH61 1.65 p ( 93$ )and 1 31 y give good
energy match. 0.35 y(84, EST) also
observed (50H61).

39
A —— X

18 21 18 20

7/2 8.8 ~32

0.565 5 2eSy P o.ses
& Oe3S

No y& Oe3
No py

h, i =2, yes shape observed (SOBBB).
52A15

50B66
52A15



336 R. K. KING

TAsz. E I.—Costumed.

Disintegration Adopted Q Half-life
Mev Er ror

Decay Data

Type Mev Error $ Method Ref.
Comments

39
Ca -. K

20 19 18 20

a/z' a.8 Qa

7. I g9 P 610
6o7

15
5

scln 54HB
a 53B39

K
19 21

40

18 22
2+

0

& I.46 1.3x10 y y 1.459
1146
1 o48
1 I47

s 51G9
sc in 50B63
sc ln SOH74

scin SOP4

e/P ~ 0.13 (54W3).

40
K Ca

19 21 20 20

18.1 0

l. 33 1,3 lo9y p 15
3
5
3

No py

s 52F16
s SOA7

sc in SOBB

scin 51G29

47M7

e/p ~ 0.13 ('54W3). AI = 4, yes shape
observed.

Sc
21 19

40

u v. o

ca
20 20 I3.8 0.22 P 9.0

y 3,75
No other y

scln 54G9

scin 54G9

54G9

(p, n) thr eshold = 1S.9 f 1.0 (54G9) ~

A
18 23

4l
K

19 22
2. 60 1o 78 p 11245

1s18
99$ s 49B57

5 a 46B11
2,55 p ( 0.7g, )gives fair energy match
(46B11)~

7/2 5.1 7/2

8.7 a/2
1.37 8 cc 36R1

1 ~ 3 2 a 46B11
(1.18 p)y delay 6.7x10 53E6, 52FB

ca
20 21

4l
K

19 22

3/2

&0 1.2x105y K x ray S1B77

Sc
21 20

Ca
20 21

5.96 O. 87' h ' 4.94 cc 41E3

7/2 3 u 7/2

K
19 23

Ca
20 22

2 8.5' 0'

3.56 3 12 i44 P 3o56
5e58
3o 60
3o50

No (3.5 p)y

82/, s
7S$ s

s
70$ a

54K5

47SQ
47P17
4784

Al = 2, yes shape observed (54K5, 49S41,
47$8) ~ 1 97 j9 ( 18 $ )+ 1,51 y gives
1'air energy match (54K5, 54L10, 53K26,
51S68, 5OB 60) ~ Ve ry weak 0 309 y
present (54L10) .

43
K ca

19 zu 20 23

3/2 8.7 7/Z

I .84 22 ' p 1.839 10' 1.6$ s 54L14 1.84 p exhibits QI = 2, yes shape
(54L14) . Four lower energy p~s and

complex y&s give decay scheme
consistent with adopted Q.

Sc
21 22

43
Ca

20 23

7/2 5.1 7/2

2.20 2 3e 92 P 1 e18
1 ~ 12
1.4

2 72$ s 52H44 0.77 p (28yT)+ 0 38y
5 s, a 45H3 energy match (52H44, 53NB) .
1 40W1

K
18 25

Ca
20 zu

P & 7.0 0

& 4.9 22 P 4.9 2" &100$ sc ln 54C9 Complex p spectrum with strong 1,5 p
1.13, 2.07, 2.48, (3.67)y~s (54C9).

Sc
21 23

2, 3'

Ca
20 zu

5.3 2

3.64 4 Oh P 1.463
1+54
1 o45

1,16
1 e18

P(-1 Oy)

5

8 It

s SOBS2 py coincidences indicate only one p
a SOC56 (SOC56) . 1,16 y/p 1 (54L1) .
s 42S1

s 5OB52
ace SOC56

SOC56

Tf
22 22

0

Sc
21 23

2.3'.

& 0. 16 y Oo16 scln 54$14
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TwsLE I.—Coat&teed.

Dis integrat ion Adopted 0 H,lf ljf
Mev Error

Decay Data

Type Mev Error g Method Ref.
Comments

45
Ca Sc

20 25 21 2u

5/2, 7/2 5.e 7/2

0'252 2 164 P 0 254
Os255
0+248

No y

s SOMF No harder p (48S2).
scin 50K60
s 47P10

49M32, 48S2,47P10

T1 Sc
22 23 21 2u

5/2, 7/2 u. 6 7/2

2.04 1 3s 07 p 1 I02
1 moo

&96/ s
s

50T51 Weak y '? (50K51, SOT51, 5388) .
5QK51

46
Sc

21 25

6.2
11.3

Tl
22 2u

0

2.362 P O.3S7
Oo360
OI358
Os36

1 0'885
0 ~ 89
0 F 88
0 ' 883

53YS
48P2
47F2
47M9

2

g'

s 53L12
s 50P71
s 50M62

s 47F2

u' s
&99/ s

u" s
1 s

Energy match provided by 1.25 p ( 0.1 g )
+ 1.12y (54K4, 53WB).

y2 1~ 119
1o12
1 ' 12
1 ~ 116

(o.36 P )y
yy
r, y, (~)

2
1"
1

11"

s 53L12
s 50P71
s 5OM62

s 47F2

48M9, 48J7
48M9, 4M'7

48B18,50N5, SQM18

46
V Ti

23 23 22 2u

0 F & 3.u 0

o 4o' P' 6 sc in 52MSS

47
Ca Sc

20 27 21 26

7/2 e.5 7/2

2 ~ 06
(see comments)

4 ~ Bd p 2OB
2ao

19$ s 5KM64

1 20 $ a 53A22

Q 7 P (Big, )+ 1 3ygives fair energy
match (53M64, 53A22, 47M12, 53C44) ~

53C44 observes 1.4 p (40' ) as h1ghest
energy p and finds complex y spectrum.

47
Sc Ti

21 26 22 25

7/2 5.u 5/2

0.490
(see comments)

3 44d p o 49o 5 72$ S 53M64 Reasonable energy match given by
0.28 p (28$ ) +~0.22y. Qbservattons
of 0.62 p ( 34$ )., 0.44 p ( 66$ ), and

0.18y (53C16) and (0.64 p )(0.16y)
coincidences (53C44) put adopted g value,
in question.

47
V Ti

23 2u 22 25

7/2 &,u. 6 ~52

2.88 P 1 ~ 90
1~ 65
1' 8
2oo

No y(&20$)
No y (E& /3 0 06)

a 54K7
a 49K12
a 4201
a 373@,46B27

53A21

54K7

y observed (49K12).

48
Ca

20 2e

0

Sc
21 27

6, 7

Stable

48
Sc

21 27

6,7 5 ~ u

Tl
22 26

6+

u+

+

0

3 ~ 99 3 1~ 83 P 0+640
0 ' 60
Oa57

1 o04
1 ~ 05
OI98

y2 1'32
1 ' 33
1+35
1 o.54

0+99
OI98
Oa98

3
lu

s 42si
a 51S4O
a 49K12

sc in 53C43
sc in 53S30
scin 52827

scin 52M47
s 46P1
s 43M3
a 45H4

scin 52M47
scin 52H27
s 46P1

Total g„ of p'2B follows P (51S40)~

yyy
(1~ 04 y) (0.98 y) (8)

53C43
SSW36
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TABLE I.—Covtixled.

Disintegration
AdoPted Q Decay Data

Mev Error Type Mev Error $ Method Ref.
Comments

u+

2+

0.

v - n
23 25 22 28

u, 5 &8,2

4.02

1 1.320
1 ' 33
1 ~ 32
1 ~ 33

13 ~

34

3

S 49R4
sc in 53330
sc in 52M47
s 46PI

16.od p ' O. 692 s 53M64

oe69 1 s 52R44
Os716 15 s 46P1

p /1.32yss 0 49& 0.04' (2 @') (0 9+)
coincidences; yyy In 10% 5/of
d is inte grat ions (53C43).

Oe990
Oe98
Qe99
Os98

y1y2
y, y2 (8)

10
20

2

~'y2

s 49R4
scin 53$30
sc in 52M47
s 4BPI

53E6s 52R44 s 52M47

52R44, 52M47

53A33s 53M30

Ca
20 29

Sc
21 28

3/2 5.5 3/2, 5/2

8e5 P 2e7

2 ~ 7

49DSO py cascade assumed since F ~Ed-and
shell model predicts second forbidden
transition between ground states.

Sc
21 28

7/2 6.1

2. I 57m P F 00
2s4
I ~ 8

5
1
20

54K7
49D30
37WB

No y
No y (E /p &0.05)

40WI

54K7

49
V Tl

23 28 22 27

7/2 8.u 7/2

0.62 600 No p
Continuous y spectrum
E (max)
y

0 ' 617 20

54P5, 39MI Very weak Q.128y possible (54p5).
K binding energy= 0,0055

scin 54P5

Cr V.
2u 25 23 28

5/2 5.0 7/2

2. 55 41s9 P 1e54
1e46
1 e45

1 504 s 53C18
a
a, cc 4201

1.39 p (35 t) (53C18). Additional
1.45 j9 suggest, ed by low energy y~s
(54N3). AbsorptIon values therefOre
not, used for Q.

Nn Cr
25 25 2u 26

0+ 3.u 0+

Oe28 P ~ Be3 scin 52M55

5I
T1 V

22 29 23 2$

3/2 5.6 5/2, 3/2

g2. 2 5.79m 1 20$ a, s 52K34 (1.9P ) (0.32y) gives good energy match

(52K34) but g.s. transition should be
second forbidden. Low lying level in
V I seems likely, cf V49.

Cr
2u 27

7/2

Sl
V

23 28

7/2
&0.32

2'7e8 NO P
Oe32

45BIy48K10

scin 52L17

Nn
25 26

5I
Cr

2u 27
3.22 45 P ' 2.16

2 e35
5

10
a 54K7
a 38LI 46B27

5/2, 7/2 5.u 7/2 No y (& 20)
No y (E /0&o. 1)

53A21
54K7
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TA.ar.E I.—Co~tinued.

Dis inte grat ion Adopted Q Half-11fe
Mev Error

Decay Data

Type Mev Er ror 4 Method Ref.
Comments

V
23 28

j3

52
Cr

2u 28

u. 8 2
0+

3.90 307V P 2.47
2+6
See
So0
207

3

I
I
I»

a 54K7
aPy 54L13

50R67
40G3

cc 42YI

2.6 half-life (50RBV) not fOund (54L13,
54KV, 54W10). 1B half-life (53W29) not
found (54Li:3) ~ Complex y&s (53W29) not
found (54L13, 54W10).

y 144 2
1+40 u

ie45 15
ie6 2
1+44 15

(2.6p) (1.44y)
py/p not f(E )
E„/P= 1 ~ 6

sc1n 54L13
scin 53W29

a 47M1V

a 50RB7
42K8

54L13
47B20
54K7

52
Nn Cr

25 27 2u 28

6 5 ' 8 8
+

2+

0

1 0'734

0 ~ 940

1+46

Py

15

20

Bo2 P 0+582 30 46P1

46P1

46P1

46pi

simple p spectrum indicating y~s in
cascade (46P1) .

52
Fe - +n P„ I .99

28 28 25 27
7 Is p Oo 640 u0

0.55 3
51F20 Unobserved low energy y probable.
48M12

0 u. u

21 2

Nay With F &O.S

From 21 Mn52 Isomer

0o392 8

51FSO

51F20

4701

53
V =- Cr . 40.6

23 30 2u 29

5/2- 7/2 5.1
3/2"

53
Nn Cr

25 28 2u 29

5/2, 7/2 3/2

23" P O.e

never
observed

52H61 y expected If V spin is 7/2.

O. B from (p, n) threshold (SSLB)
suggests long-lived trans1t ion.

Fe Nn
M 27 25 28

7/2 5.0 5/Z, 7/2

3.7 8.9 P S.e
Se8

SC2n 51B47
a SONS

y weak If present (SONS) ~ p, 37p y
present (30/of p ) (53N8),

50
Nn

25 28

2I3

Cr
2u 30

2+

0+

& 0.835
& l.9

320a No p

y 0.835
0 ' 83
0+85

Xy

49K12
38A2

s 44D1
53SBB
38L1
44D1

5%
gn ~ Pe

25 28 28 28

2,3 &.11.5 0

&i.o 320d p 1 0 5' &0.1$ cc 49KiB

5%
Co ge

27 27 28 28

0 3 5 0

0eis P Ve4 52M55

-SS
Cr -- gn

2u 31 25 30

3/2 5.2 5/2

2.9 8.52m P 2.85

No y(& 10&)

52FRI

52F21
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TABLE I.—Conti au,ed.

Disintegration Adopted Q Half-life
Mev Error

Decay Data

Type Mev Error g Method gefe
Comments

55
Fe Nn

26 29 25 30

3/2 5.9 ~52

0.218 2.94y Continuous y spectrum
E (max)

0e226 10
0e200 10
Oe 215 10
Oe206 20
oe205 10

scin
sc in
scin
sc in
sc in

54E5
53816
53M12
52B45
51M50

K binding energy = O, pp71

55
Co Fe

27 28 Z6 29

7/Z 6.u 5/2, 7/2

3/2

3.46 is 2h p' 15o
1 ~ 50

y o.935
oes

30$ s
2 lk s

s
CC

49D2
39L6

49D2

39G6

49D2

1 ~ 01 p (30$ ) + 1,4iy gives good
energy match (49D2).

Nn
25 31

2,3'

56
Fe

26 30

7.1 2

0

3.65 2e 58 P 2 ~ 86
2e81

0 ~ 845 15
pe 822 8
O. 866 20"

(2 8 p ) (0.84 y)

60$ s
50$ s

43E4
46S2

43E4
46S2
42KB

1.05 p (25$ )+ 1.81. y+ 0.84 y and
0.73 p ( 15$ )+ 2.1S y + 0.84 y give
good energy match (46S2, 43E4) ~

56
Co Fe

27 29 26 30

0, 5 8.5

4.63 sod p ~ 1.5o
f e53
1 ~ 50

1 96/
2 75$
5 25$

s
+ s

54S15
52C31
43E4

Disagreement on energy and $ of lower
energy p (54S15, 52C31). Additional
y~s present (54S15, 52SSO, 43E2).

yi 1 '24
1e26 - 3
1 e25 3"

o.845
0 ~ 845 15
0 ' 87 2

P ' (1,24y)(0. 845y)

sc in
s
sc in

sc in
s
sc in

54S15
43E4
52830

54S15
43E4
52SSP

54S15

Ni
28 28

0

56
Co

27 29

V, 5

& l.75 6.2
1 e75) 1,4

52S30,52&15
scin 52S30
scin 52M15

Many y~s

57
Co Fe

27 30 26 31

7/2 7.2 7/2

3/2

l.47 2 270 P 0 ' 320 15

Oei376
0 ' 131
Oe130
pe133

52C31

54A6

43E4
42&1

52CS1

0.138 y K2 (54A6) is crossover of
p. 119 y and 0.014 y. p reported as
pe26 by absorption measurement (41L1)e

57
gi Co

28 29 27 30

3/2 5.7
7/2

3.24

s
sc in

36.4 p 0.835 10 30$ s
0.845 10 Spg, s

y 10"

51C28
50F10

51C28
52SSO

Simple p (51C28, 50F10, 49M38) ~

Intensity of 1.375 y indicates it is
fed by p (51C28). Additional y~s
(52S30, 51C28, 50F10) ~

50F10,49MSB

Co
27 31

+

58
Fe

28 32

8.7 2

0

2.299 9 72 P Oe472 8
0e470 15

y 0 SO5 8"
0 ~ 805 12

py/p not f(E}

14$

52C31
44D1

46G1

50S22
44D1

44D1
44D1

Fe
26 33

59
Co

27 32

3/2 8.7 5/2

7/2

f.56l 6

ie098
1 ' 097
F 10
le11

6
II
2

45e f. p 0.462 3 54 $ S
0.460 7 50 $ s
Oe45 I s

52M53

42D1
51M54

52M53

50H91
42D1
52B31

0 27 p ( 46$ )+ 1 29 y gives good

energy match (52M53, 42D1, 52BS1)~ Np

hard yy (51M54). (0.191 y) (ieiy)
coincidences (52M53).
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TABLE I.—Continued.

Disintegration Adopted Q Half-lif e
Mev Frror

Decay Data

Type Nev Error $ Method
I

Ref.
Comments

59
Ni Co

28 31 27 32

8/2 ~13 7/2

I.07 3 7.5xip Continuous y spectrum
E (max)y

1e065 30 scln 54E5

K binding energy= O, pp83,

60
Co Ni

27 83 28 32

u 7, 5 u

12.8 2

0

2.820 3 5.2y P 0.316
pe306
0e319
pe308

5

8

1 ~ 1728 5
1e1726 10

y2 I e3325 3
ie3329 10

S3YS
52F14
SQW9

45D1

53L11
49LB

'63L11
49LB

yI/y2 - 0,9810.04 (51D27). Also
numerous yy, yy(e), and pymeasure-
ments. 1.48 p (0.16% )to 1.33 level
does not have GI =3, no& shape (54K4)

Cb
29 81

60
Ni

28 32

2' 7.3 2'

6. l9 24. 6m P ' 3.84
303

1033

7t s 54LB
a 47L7

scin 54L6

2.9B p (19$)+ 0.81y+ 1,33y and

2.01 P (73/)+ 1.8 y+ 1.33 y give
good energy match (54LB). No I ~1~
(& Ipg)(54LB) implies I= 2 for Cu

Co
27 3u

6l
Ni

28 33

7/2 5.7 5/2 r

le42 2 99sp P 1e42
(see coments)

2 55 $ a 51SB4 1.0 P (45', )and ~p. sy present (51$64),
The possibility of spin 3/2 for NI61

makes the Interpretation of an allowed
transition between ground states
tentative.

Qu
29 32

6!
Ni

28 33

3/2 5.0 3/2, 5/2

2.229 8 3e 33 P 1s206 5 63 $ S4BCBsGPP3

1.225 15 s 45B2
y Intensities indicate 1.2 p is to
ground state. (5003, SOB4) ~ 0.55 p
(2,6$ ) + p, 655 y gives good energy
match. Addi t ional p branching (5003).

Co
27 35

62
Ni

28 3u

5.5

3.6 139m P 23
103

a 49P1

a 49P1

49P1

P/y~ i. P snd y emission with 1.s
half-life Is also observed for Co

(49P1) ~

CU
29 33

62
Ni

28 3u

1 5.1 0

3.93 98 P 2 ~ 92
2 ~ 83
2 ~ 92

GOHBS Q.GB y (47TB) ls extremely weak lf
49B17 present at all (53N9).
50K1

62
Zn ~ CM

30 32 29 33

0 &u7 1

l.68 9.33h P 0.66 s GOH65 0.0418 y (GQHB5) prObably due tO

complex p decay.

63
Ni Cu

28 85 29 3u

3/2, 5/2 8.u ~82

0.063 2 P Oe0616 10
Oe067 2
Oe063 2

No y (&1$)

EA 63K37
pc, a 51BS
pc 49W10

49F6,49W10

2f yes shape reported (63K37) ~

however, a 6I = 2, yes transition Is not
in accord with the ft value or the
shell model spin and parity assignments
Non-linear F-K plot also reported by
53M11~

63
Zn CU

30 83 29 3u

3/2, 5/2 5.u 3 /2

3.342 38e3 P 2e36
2e320

85$ s
5 s

47H20 1.40 p (7$ ) + 0.96y giv. es good
energy match. ~0.47p (1$ ) and

other y&s (47H2Q) ~

64
Cu Ni

29 35 28 36

1+ u 9 O+

I .678 2 12s80 P Oe 657
pe644
0 ~ 659

Bg

3

48C2
47P10
46B3

1,34 y ( 0,3$)(53D30, 6273, 62B31,
50KS1~ 49B16s 48K10e 47D7) ~ 0 ~ 656 P
branching~ 60 $ (SOR12. 47P10, 48C2,
49B16, 4BB3, 49H21, 4BC14) See p
branching below.

64
Cu — — Zn

29 35 30 3u

1 5.3 0

0- 573 2 12 ~ 80 P Os671

Os670
Os578

s 48C2 0.573 p branching ~ 40$ (50R12, 47P10,
s 47P10 48C2 49B16 46B3 49H21, 48C14) ~ See
s 4BB3 p + e branching above.

Ga - Zn
31 33 30 3u

1 +5.8 0

1 2eB scin 63C14 Q, 97y 2,2yf, 3 ~ By Present ~ Q=., 7,2k 0 5,
from (p, n) threshold (53C14).
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TABLE I.—Costi azured.

Disintegration Half-lif Decay Data

Mev Error Type Mev Error $ Method Re fe

Comment. s

65
Ni Cu

28 37 2S 38

5/2 S.S ~32

2. I 0 2 2e564 P 2 ~ 10
1e97

2 57$ S
13 a'

49S21 1 P1 P (14$ ) + 1 12 y and O. BO P
49M38 (29$ ) + 1.49 y give good energy match

(49S21).

65
Zn - Cb

80 35 2S 3S

3/2, S/2 7.8 3/2

I.3%7 I 245 P Pe325
0e327
0.320
Oe325

pe325

mo py

56$T s
56$T s

s

53P14 1.1 y from e branch.
58874
53Y4
53882
49M57

52MB

65Q — -- Zn 3. I I
(see comments)

3/2 V.s 3/2, 5/2

P 2.1
2e1
2e 1
2e2

No y

I
I »

1

s
a
a

54K7
53C15
52P27
52A31

54C?

All 2.1 28 &s listed were observed with
15 half-life. 2 p groups (2.1, 9p g, ,
and 2.5 ipse, ) reported by 53C15.
p decay, and 15 yes of p, p52, p, p92
and p 114 found (54C7). Since no 8 y
is observed (54C7)., 8 state is assumed
to be ground. E iP ( O.g (54K7).

66
Crt Zn

2S 37 30 3S

I 5.3 0

2.63 5.1Om p 2.6S
F 60

,2e7

91$ s 51F19 1.59 p (9g )+ 1.04y gives good energy
90$ a 54K7 match (51F19, 51R22) ~ E jp= p 10yI 95 $ sc in 51R22 (54K7) ~

66
Zn

31 35 30 3S

I . 7e8 0

5.l7 9e45 P 4 ~ 144 41" 67$ s
4 15 5 56$ s

No (415p )y
(4 14 p ) (1 psy)

SOLSS Several lower energy p &s and complex

y spectrum give consistent decay scheme

(53M69, 52M35e 52M32) e

50M24

67
Cb - Zn

2S 38 30 37

3/2
' S.3 ~52

0.572 8 61 p 0.577 6' 20 $ s
Oe550 20 a
Oe54 2 a

53E11 0 484 P (35$ )+ 0 092 y and 0.395 P
53NS (45$ )+ 0.182 y give good energy match
SPKS (53NS, 53E11).

67
aa Zn &0.&&

81 3S 30 37

8/2

5/2

77 9 NO P (& pepin)

Oe 880 18

53MS2, 52M35 p expected if Q& 1.
scin S3K17

67
Ce - Ga

32 85 31 3S

8/2, 5/2 &5.7 8/2

19m P' 3.4 53A23 0.17 y Present (53A23),

68
Cb Zn

2S 3S 30 38

I &VS 0

& 3.0 32' p s.o 53F10 Meal. y (53F10).

6&
Ga Zn

81 37 30 38

I 5.2 0

2.90 P 1.88
1e90
2eo
1e9

2

I
I

82 s
a
a
a

52M35 0 ~ 7'7 P (3$ ) + 1 ~ 10 y gives gOOd

54K? energy match (52M35). E /p(0, 1 (54K?)
y

3?M2
37R1

69
Zn — -- Ca

30 3S 31 38

I /2 0.0 3/2

0.897 s 52m P 0 ' 897
0 ' 92
OeBB

No Ga69 y|s

s 5SD3
s 53D31
a39L2 46&27

53D3

Simple p decay (53D3).

69
Qe

32 37

3/2, 5/2 S.
~32

2.23 2
31 38 or 3.35

7 (see comments)

39e 6 P ' 1.215
1ep
ie22
1.120
1e22

(1.215 p '~y

11
12»

s 51H38
48M32

51H38

12 88f s 51198
SSg+ a 48M32

a 3BM1 4BB27

Although the transition between ground
states can be considered )-forbidden
and (1.2 p ) y coincidences are
reported, p decay energy systematics
(54M1) and the fact that, l |s not a
perfect quantum number suggest that
the 1,2 p may be between ground states,
Complex p and & spectra are observed
(51H38).
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TABLE I.—Continued.

Dis integrat ion Adopted Q
H li lif

Mev Error

Decay Data

Type Mev Error g Method Jeff
Comments

70
Ga Qe

'31 39 32 88

&5.1 0

I.65 2 20.3m P
1 ~ 62
1 +68

2*
8t

s 48H23 1.04y (&1$),0.1.74y (& 1$), and yy
a 47B13 coincidences suggest complex p decay
cc 39S9 (54B16)~ Decay to Zn70 also possible.

70
As Qe

33 37 32 38

u558 up
2+ P

0+

& 3.7
6.7'P

52 P+ 2 7 52V9 y&s of 1.04, 2.0, and possibly 1,7 are
reported with e/p &0.2 and y/p ~2
(52V9).

709
Se - As

3u 36 33 37

0

48H4

7l
Zn

30 ul 31 u0

I /2 & u. r ~32

2.3 2
(see comments)

2.2m P 2.4
2 ~ 1

54L18
46H25

A 3 Zn71 state is observed to decay by
1.s P + o.38y+ o.49y+ 0.61y (s4L18).
Since eIther the 2.2 or 3h state should
be 1/2 , the 2.2 p is assumed to go to
the measured 3i2 ground state of Ga71. ,

However, 0.51yreported it following»
2.4 P (54L18).

7I
Ge Ga

32 39 31 uO

I/2 u 3 8/2

0.24 11e4 No P
Continuous y spectrum
E (max)

0 I225 12

47S33,48M32 K b1ndIng energy = 0.0111

scin 53S47

7l
As Qe

88 38 32 39

3/2, 5/2 & 5.8 I/2

& l.83
& 2.00

60 P Oo 815 20
~ Oo80 2

0 ~ 175 2
oo175 2
Oo 162 2

53A5

53S31

53A5
53S31
50M25

Another y of 0.0233 possible (53A5).
312 ass Ignment for As suggests p to
ground while 5/2 ass Ignment Implies
p-y cascade.

72
Qa

31 ul

3,u

Zfl
30 u2

0 8.5

& l.6 5$ a 50S1

5081

0.3 P (95/, ) (5081),Since Ga and
Ge72 are not connected by a p
transition between ground states, it is
highly probable that this is also the
case with the Kn -Ga pair.

Qa
31 ul

3,u

72
Qe

32 u0

8.9 2

0

4.00 14 o1 P 3.1S
3 ~ 17

Oo 84

OI 83

3 95$ s
3 8

48H23
4 8M17

48H23
48M17

Very complex p and y spectrum but
intensities and energy match support the
adopted Q. Also py coincidences as
f(E&) and E /p indicate no transition

y
between ground states. (48H23, 47M29$
47822) ~

As Ge
33 39 32 uO

2" 9 31 0

4.36 3 26h 4' 3.34 3' 50N25 Very complex decay, but energy match is
good with levels of Ge (as given by
Ga72 decay) If 3.34 p+ from As72 goes
to ground state of Ge ~ 3.34 P shows
5l = 2, yes shape.

Se
3u 88

0

As
33 89

&0 97 48H4

73
Ga Ge

81 u2 82 ul

3/2 8.0 I /2

so 0 P 1e4 I

Oi 0539 5
Oe 053 I

y2 o.o13s
Oi0130 I

50SI y1 and y2 are observed In the decay of
As 3 and are assumed in the decay of

53$31 Ga ~ y2 is shown to f
ollow y 1 (53M2G)

52J21
53S31
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TABLE I.—Continued.

Disintegration Adopted Q Half-life
Mev Error

Decay Data

Type Mev Error $ Method Ref.
I

Comments

As
33 uO

73
Qe

32

I /2

g/2

& 0.07
No p', e only

0 ~ 0539
0 ~ 053

y2 o.0135
0 ~ 0130 I

48M31 y is shown to follow yi (5~25).
52J21
53S31

52J21
53S31

Se
3u 3g

73
& 2.?0

33 uO
7 08h P+ 1.68 1~ 2t s 51S IO 7,08 state is possibly not ground

state. Complex p+ and y spectra
(siS7O) .

As
33 ul 32 uz

8.9 2

e.el 0'

2.56 17.5 p 0I92
0 ~ 96
Oo95

62 $T s
I s

s

IO
3
b
gW

y o.5963
0o593
0o588
0.582

(0.92 P') y
0.588y follows e' and p

51J6
50M55

42E4

51J6
50M55

42E4
41D1

51J6
42E4

1.53 p (4$ ) gives good energy match.
(51J6). Its QI = 2 yes shape is in
accord with the QI= 2, yes shape
exhibited by the p decay of As74 to
the ground state of Se (see below).

74
As Se

33 ul 3u uO

2 8 6 0

I.36 17.5 P 1.36
1 o45
1o40

I 17/, s
s

51J6 Only (51J6) uses AI= 2 yes shape
spM55 correction. 0 ~ 69 p (17$ ) + p, 635y
42E4 ~

give fair energy match (51J6).

Qe
32 u3

?5

I/z 5/z

As
33 uz

I I4 82m P 1 ~ 137 I I
1s3 I
1o2 I

No (1.137/) y

85$ s 52S51
50R66
41S3

S2S51

0 614 P ( 15$ ) Present (52S51) ~

Complex y spectrum (54S3, 52S51).

Se
3u ul

5/2

75
As

33 uz &p

3/2

127' No p, c only

y o.4 os

53J8,50C57, 47F8

s 53J8

Complex y spectrum (54S3, 53J8, 5OC57,
49T2) ~

75
Br Se

35 uO 3u ul

3/z, 5/z e.e 5/2

& 2.72 io6 P 1 ~ 70
~1 ~ 8

1 ' 6

46( s
I" a
I" a

52F4
51H42
48W8

No y (48M8) ~ Complex p (52F4) ~

76
As

33 u3 32 uu

& e.el 0'

3 26+ 8 P os 67 3 &O. ig+ s p branching (see below).

76
As Se

33 u3 3u uz

2 8.8 0

2.97 26.8 P 2o96
2 ' 98
3o04
3012

I 53$ s
I 52$ s

60/, s
54$ s

Only 53H47 and 52T18 correct for
52T18 QI = 2 yes shape. 2.40 p (32$ )

47S9 + p, 56ygives good energy match (53H47,
49NS 52T18, 49M3, 47$9). Three other

branches present.

Br
35 ul

76
Se

3u uZ
4.59 P 3.S7

3+5
7 46t s

s
52F4 F-K plot seems straight. Four other
51H42 p's e ight yt s (S2F4) ~

8.I 0 No (3.57/+) y 52F4

Kr
38 uO

76
Br

35 ul
& I.6 9 7h No/ with E &0 6 seCs

Qe
3Z u5

W/2+

As
33 uu

3/2

2.46 12h P 2 196 Zz 42$ s

Oe264 3

(2.196 P ) y

52S13

52S13

52S13

p and y spectra are complex. p, 264y
1s believed in coincidence with 2.196/
from intensity considerations (52S13).

77
As Se

33 uv 3u u3

3/2 5.8 I /2

0.684 8 39h P O.7OO

0+679 u

No (0.7p)y

51C4 (~0.44/ ) (0,25y) coincidences (1.5$)
give energy match. Other yis. (53S47,
53857s 53R12i 53R18) I
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TABLE I.—CODHNSed.

Dis Inte grat ion Adopted Q
H lf lif

Mev Error

Decay Data

Type Mev Error g Method Ref.
Comments

7.7
Br ~ Se

35 u8 3u u3

3/2 & 5.u 1/8

I.36 1 57+2 P' O.336
0+36
Oo36

Nop y

s 51C28 Complex y spectrum and xycoincidences.
1' s 48H27 (SIC28, 52F4, 53B57). No other P
1 5 $ a, s 48M8 (51C28) ~

52F4

77
Xr ' Br

36 u1 35 u8

I /a & 5.u 3/8

& 2.7 P' 1.7 48W7 if p transition is allowed then
e/p+ ~2.6 indicates too much e for
single transition. Thus, ymay well be
due to complex decay.

78
Qe As

38 u8 33 u5

0 &u. 7

& 0.9 P Qs9 Sos2

50s2

78
As Se

33 u5 au uu

7.8 0

P 4 ~ 1
4ei

No (4 ~ 1p) y

gC 53C33 1.4 p (3Q $ ) present (Sps2).
70$ a sps2

51S40

78
Br Se

35 u3 3u uu

1? &u5 0

& 3.%2 6.4m P+ 2.4O a37S246827 0,046 and 0.108 yis (3972) may be In
Isomeric state of Br (53M47).

79
As Se

33 u8 3u u5

3/s 5.a 1/2
g+

2.3 P 2.3
2 ~ 1

From 3.9 Se Isomer

y o o9s9 a

a 53C33
a 52VI

52R10

79
Se Br

au u5 35 uu

7/2 8.1 ~32

O. I 6 6esx10 P 0+16
0 ' 15

No y

5QP76 b,I 2, yes shape not as ye t observed.
SOK43

50P76

79
Kr

38 u3

7/8 5.3

Br
35 uu

34.5" P ' O.S9S
~oo6

1 0'263
Oo2

y2 o.044

10$ s
a

51B16
soh2

51B16
soh2

51B16

e/p+~ip indicates' decay Is predom-

Inantly to one level, hence yis are
probably In cascade with p+.

Br
35 u5

80
Se

3u u8

1+ ~u. 5 0+

I 888 8 18.5 P 0 ~ 862
0+868
Iso

~0 ~ 8
0 ' 73

10 3.6$+ s
7 26$ q

s
s
a

3o3$

54L19 p branching (~ 89$")
51L8
49iD19

48W8

4788
51M16

80
Br Kr

35 u5 38

5.5 0

2.00 18is P 2 ~ 04 g 79$
1~ 97 3 72 $
1o99 1 76$ s

No (Ie97p ) y

54L19 0 62y, presumably In cascade with
52F4 Io4P ( 10$ )(53S71) 54L19) 54L17) ~

62L11

81
Se - Br

3u u7 35 u8

1/8 u. 7 a/a

I.%0 5 P 1.38
I os

Noy

5
1

49B59
52R10

Spg1~52R10

8l
Kr

38 u5

7/a+

Br
35 u8

W0 2.1xiosy SOR54

Sl
RQ - Kr

37 uu 38 u5

3/2 5.7 10 1/8
7/g+

2.20 4.7 p 0.99 5 6$ s

From 1QS Kr81 Isomer

0+187 3
Oe193 10

SOK62 0.95ypresent but p. . :K:y=0.1:1:0.6

SpK62 (SOK62) Impliesy not in cascade withp

40C6
50K62
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TAsz. E I.—Contiel, ed.

Disintegration Adopted Q

Mev Error

Decay Data

Type Mev Error g Method Ref,
Comments

8l
Sr - Rb

38 V3 37

3/8

29m 50C79

82
Br Se

35 07 3V V8
3S 9" P'/P . & 2xIO 4

y+p')/p- & 3x10-,4
SIM16 P deca, y (see below)

50R12

82
Br Kr

35 Q7 38 08

0

35i9 Complex p andy spectra
Various Q&s proposed

Q = 3.15
3e57

"- 2o38

41R1
50S7B
52H52

insufficient data available to choose a
Q from the proposed schemes.

82
Rb - Kr

37 V5 38 48

0

Complex p andy spectra
Various Q&s proposed
Q= 2o57

= 2eB7
52H52
53EI6

The data do not permit- a choice of Q.

from the schemes proposed. p decay
energy systematics (54WI) suggests

1.25m RbB2 isomer has 3.15 p+
{5pC79) and no y with E & p, 6 {53L27)
also suggesting Q~4 for 6.3h RbB2.y

Sr
38

82
Rb

37 V5

1.25 1

26d 53KiopspC79 parent of 1.25mRbB2 but not 6.3 RbB2

{53L27, 53KIO, 50C79) suggesting, as
does the Rb 2 decay, that 1.25mRbB2

has low spin and 6.3 Rb has high spin.

Se
3V 09

89'1/Z

Z8"9/Z &5.0

Br
35 08

3/8

& l. 5
&3

26 P I.S
1 ~ 5

52RIO
46PP

Several y's O.P - 1~ 1 46PP~52RIO

Upper limit on Q from 3,4 p "of 6g SeB3
isomer which presumably decays to the
ground state of BrB3.

83
Br

35 48
Kr

38

3/8 & 5.0 1.9 1/2

7/8

gyp'

0.98 2 4 P O.94 Z

Oo 940 10

From 1,9 Kr83 Isomer

0+0322 3
0+032 1

y2 o.0093
Oe009 1

52F4
51D3

spe1 40L3

s SIB11
pc 52B2B

s 51B11
pc 52B28

0.05y (53S63) may be due to unresolved
complex p decay.

83
Rb - K»

37 V8 38 07

3/Z, 5/Z

&0.8

y o.B

SPK62 Parent of 1.9" Kr . ~0 isyand~o 45$
also present (spC79).

83
Sr —~ Rb

38 V5 37 48

&.8.0
3/Z, 5/Z

& 2. I 7 P
' 1.1S 5 s

Several y&s 0.04 0.165

50C79

50C79

8%
Se — Br

3V 50 35 V9

0

&,0 Pa,rent of 32m Br spe1, 501'

Br
35 49

84
Kr 5.57

38 08 or Q 68
. 7.8

p" 4, 679 10 40', s 51D3

No py for E~&3.5 SID3

y o.sgO 9' sc in 52L25

3.56 p {9% ), 2.53 p (16$ ), and

1.72 P (35 $ ) present. P transItions
may come from short-lived daughter of

state (51D3) ~ 0 ~ Bgy (Cf. Rb~) may

follow 4.68 p (52IP5)

Rb
37 07

Kr
38 08

Z 9.1' 0'

2.6% p 1 629 5 39$ s
1e53 s

No (1.63P+)y

1.6 p shows h, I =2, yes shape. O.S2p+
SOK62 (58$) + 0 ~ 89y gives good energy match

52H52 (52H52) ~
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TABLE I.—Coat&&I,ed.

Disintegration Adopted Q Decay Data

Mev Error Type Mev Error g, Method Ref.
Comments

80
Rb ~ Sr

37 u7 38 u6
p very weak if present 52H52

2 0

Y
39 u5

Sr +3.0
38 u6

& 5.8 0'

3.7" P ' 2.O a 4gSg y present (4gS9).

85
Br Kr

35 50 36 u9

3/2 51 u u 1/2

2.8 1 3epp P 2e5

No y
FI.om 4.4h Kr85 Isomer

0 o 3050 2

48S16

4OS3, 43B1

s 52BGG

85
Rb

37 u8
Kr

36 u9

u. u 1/2

10&9/2' 8.31 5/2

0.68 io3y p o 666
0 ~ 695

s 52BGG

5 ~ 100$ s GOZ51

p, eg p shows h, I = 2, yes shape (GpZ51,

52B55) ~ 0 ~ 83 P + 0 1495y- 0 3050y
from 4.4h isomeric state gives energy
mat, ch (52B55).

Sr
38 u7

70 1/2

65 9/2'

85
Rb ~& I 5

37 u8

9/2'7

5/2

No p
y o.513

oo514
Oo513

gy

54

3
3

51T11

52S29
52E2
51Ti1

52E2

7pm Sr85 has no p, Q & I is implied
for 65 Sr because 7p Sr decays by
e to p. 15 level (3/2 ) of' Rb85 and by

0.2 y t, o 65 Sr

86
Rb - Kr

37 u9 36 50
ig.5 e k/P & 0.001

P'/P & i.ex 10 5

53839 p decay (see below).

51M1B

Rb
37 u9

2

86
Sr

38 u8

8.u1 0'

l.783 19o5 P . 1 ~ 785
1 ' 760 10
ISO 1

52M29

GiMP,

50MB7

48Z2

~I =2 yes shaped observed (52M2gf GIM2,

GOM67) . (0.7p ) (1.08y) coInc idences
give good energy match (50M67, 53H40

51M2 y 51&8) ~

86
Sr

38 u8

6.7

Q. 2 ? 14.6h p
' I.so

1+4

Gpy s

1"
51H24 1.2 p (50t) also present {51H24}.

tentatively considered in cascade with
1.8 P'.

Zr
u0 u6

0

86
Y

39 u7
17h No p

87
Br Kr

35 52 36 51

3/2, 5/2 7.3 5/2'

8.0 55.6' P S.O 5 30$ a 5352 2.6 p (70$ ) + 5.4.y gives energy match,
Other y&s also present (53S2) ~

87
Kr Rb

36 51 37 50

5/2 7.3 3/2

3.63 78 p 3.e3
302

75$ s
3 a

52T16 1.27 P (25$ ) + 0.405y+ 1.89y gives
49K13 good ener gy match (52T16) ~

87
Rb Sr

37 50 38 u9

3/2 1 7.6 9/2

0 27% u 6 2X10 p 0 275
0 o275
0+275
Oo270

No pe
No ce ory

8
8'
8
8'

s 54M27
scin
Pc 51C30
s c in GOB38

52M20, 52B54
52L24

Third forbidden non-unique p
transition.



348 R. K. KING

TABLE I.—Continued.

Disintegration Adopted Q Half-life
Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

Y
39 V8

I /2

87
Sr

38 V9

7.G 2.8 I/2
9/2+

& 0.389 I
or~2. 1 I

Boh O.3 y,
' s

I s
51M4 6
50R3

51H24

51H24, 51M46

P ~o 7
~0 7

No 0 ~ 7p
Fr om 2.8 Sr isomer

Oo 3882
0I388
Oe390
OI388
Oo 394

3S' s 52G14
s 52B33
s 51M46
s 51Tii
s 51H24

87
Zr Y

40 V7 39 V8

7/2, 8/2 5.5 I 4 8/2

I /2

3.51 1 ' 6 P
' 2.1O

2sO

No ce ory
proIQ 14 YB isomer

0 3813 38
Oo384 3
Oo389

51H24 0.35yand 0.%y Present (49S9).
49S9

51H24

52G14
51M4 6
51H24

88
Kr Rb

38 52 37 51

o' 8.81 2-

2.7 2.77" P 2.7
2o4
2o4

I' 20$ s 51T19 (52T19) corrects for ProbablekI = 2, yes
a 49K13 shape. 0.52 p (68% ) 0.9 p (12$ )'?

48J20 and 0 ~ 028y (52T19) ~

Rb
37 51

88
Sr

38 50

2 8 2 0

5. 17 7 17~ 7 P 5.13
5+30
so2

No (5.2P) y

3 66$ s
78$ s
65/, a

51B2
52T19
51G35

51G35

~I = 2 yes shape (51B2, 52T19)
3.29 p (19' )+ 1.86yand 2.04p
(15% ) + 0.90y+ 1.86yglve gOod energy

m~tch (51B2). Disagreement about lower
energy p~s (52T19, 51G35) ~

Y
38 ~9

88
Sr

38 50
3.74 105d 0.83

1 ' 853
1 ' 89
1 ' 92

37
5
3

48P13
s 41D4

41R3

2 0,2 g, s 48P13 99$ of dlslntegratlons go by &+ 0 ~ 91y
+ 1.85y Crossover 2.76y present
(48P13, 43G4).

88
Zr Y

VO V8 39 48

0

& 0.406 5d

y o.4o6 51H24

89
Kr Rb

38 53 37 52

5/2, 7/2 8.2 3/2, 5/2

4.0 318m P- 4 0
3e9

2 65$ a 51K10 2 0 P (35% ) +y (51K10)
recoil 51K13

89
Rb - Sr

37 52 38 51

3/2, 5/2 &6.8 5/2'

4.5 p- 4es 40G5,
4 6B27

Sr - Y
38 51 38 50

5/2+ 8.3

I .464 8 P 1 ~ 463
1 iso

Noy

49L6 1,5 p shows AI 2, yes shape
s 49S10 (49L6, 49S10) ~

39S8~ 49S10 y 50n3

Zr
uo y&

89
Y

38 50

8/2 8.1 13 8/2

I /2

2.84I 7 79.3" P ' O. 9O1 I O

0 ' 905 10
0 ' 910 10

From 13s Y89 isomer

Oa913 5
0 ' 917 5
Oe910 8

No other y&s

No y with E 0,95-2.0y
No py, xy, or yy

s 53S48
s 51S24
s 51H24

51G42, 51S74

51S74
51H24
51S24

51G42

53S48

51S24

Experimental e/p ~3 (51G42) ls ln
agreement with theoretical e/p
indicating decay to one level; however,
other y&s reported (51H24).
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TAm. E I.—Comtieued.

Disintegration Adopted i H,lf-lif
Mev Error

Decay Data

Type tv Error g Me .hod Ref@

Comments

Kr
36 5u

0 . &u. 8

90
Rb Q 3.2

37 53
51KIO y, comPlex P (51KIO).

90
Rb Sr g5 7

87 58 38 52

& 6.6 0'

274m P 57 51K10 y, comPlex P, (5IKIO).

90
Sr

38 .52 38 51

0 8.1

0.533 u 19.9y P 0.531
0+54 1

Noy

s 49B11 0.53 p shows b, I = 2, yes shape
s 50L52 (49B11 50L52) ~

50g3y 46PP

90
Y Zr

89 51 uo 50

2 8.0 0

2.20 P 2.27
2 ~ 180
2 o24
2 o25

Noy

52Mp9 2.2 p shows GI 2& yes shape
49LB (52%,9, 49LB& 49B11, 50L52) ~

50L52
49B11

50g3 y 49B11

90
Nb - - Zr

u1 u8 uo 50

& 5.6

4.44 8 ' 14 ' 7 P 1 ' 19
102

6 a 49K19 p probably simple followed by 2,2 tv
a 53D8 Of y's {51B54)~ 1 14yand 0.14y

51B54 present {51B54).

o+

90
Nb

u1 u&
2-5 '? 1 So7 8 I+4? 1

0+12' Os25, I ~ 1

53D8 SInce the ground states of gb90 and pr 0

are not connected by p, there should be
at least one y in cascade with 1 4 p of
go90.

Kr - Rb k3 6
36 55 37 5u

5/2, 7/2 &u. 5 3/2, 5/2

P 3,6 51KIO y, comPlex P (51K10).

Sl
Rb' Sr

37' 5u 88 53

3/2 5/2 . 5/2
& 6.1

k4. 6
g 3.0

100
14m

/3 4 ~ 6
P 3.0

51K10 y, comPlex P (51K10).
51K1Q yp comPlex P (51K10)~

Sl
Sr - Y

38 58 38 52

5/2+ 8.21

2.67 9 67 P 2 BB5 10 26'$ 2.67 p shows AI= 2, yes shape. Very
complex decay with good energy matches.
yy coincidences studied (53A8).

Y
39 52

1/2"

Sl
Zr

uo 51

8.51

i.549 B1 P 1 5B4 10
1o537
1 I54 5

1e56 1

1o54 2
Ie55 1

s 52889 All authors listed find b, l' = 2 yes
s 49LB shepe for 1.55 p . Very weak, 1,2 y
scin 53B21 {49LB, 54H14) ~ Very weak 0.2y In
s 50A1 cascade with 1y (49L6). 1,2y
s 4903 observed with 16Q half-life (53B21).
s 49WI7

5/2

Sl
Nb - Zr

ul 50 uo 51

62 1/2

8&8/2

zr x-ray 5101 Limit on Q from 62 Nb decay by
E+ 1.2y to 7.r91 and by Q.104y to By

Nb (54H14, 51P20. 5101). Presence of
1.2y in both 62 Nb91 and Bid

suggests 9/2 for ~ 8y Nb9 (54H14).

Sl
No - - Nb

u2 u8 ul 50

15 1/2

66's/2 u. o 8/2

66 P' 2 6

Noy

o92(y n) 15m go91 threshol
(53K11) is not expected to be the
threshold- for a 9/2 level. No (n 2n)
threshold ~12&54 (53B22) suggests that
BB No is-the lower and the expected
9/2 state.
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TABLE I.—CosftsQed.

Dis integrat ion
Adopted Q Half-life

Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

92
Sr -- Y

38 5V 38 53

0+ &u3 I ~

2
92

Y Zr
3g 53 40 52

ge. OI 0'

l.93

3.5

2o 7 P 0 a 55

1e38

3 Sh P" 3.5
3e6
3I4

54B&2 0.44 y {54B32).
scin 54832

Soh3 y present (46PP 41G4). 6I= 2, yes
43B2 shape not yet observed.
41G4

92
Nb - Zr

41 51 VO 52

2 f3 2'
0

& P.93P e Io.1

y o.93o g"
Oe933 g
Qe91 2

Q ~ 9 y follows e

58S42, 51B54,47KI

s 53S42
scin 52T6
scin 51B54

53S42~52T6~51B54

1.84y probably from isomeric state of
Nb (54H14). p branching & 0.05'
(see below).

92
Nb -- No

OI 51 42 50
10' 1 » P (&0.05% ) 53S42 P decay energy systematics (54@I)

predicts g ~1.
2.3 0+

92
Tc - No 6.% 8 4.3m

(see comments}

p'
1 03

52B82 P decay energy systematics (54gi)
suggests (4.IP ) (1.3y) In cascade.

Y Zr
39 5V VO 53

I/2 & e.2' 5/2'

2 100 Sob 6 0.7y (50b6) Is assumed due to complex

p decay. Probable 6'I = 2, yes shape
not yet observed.

93
Zr Nb

40 53 41 52

5/2 11.I ~92

P.P63 2 9.5x10 y ' P- 0 063 2" '%$ scin 53G31 0 034 P {25$ )+0~ 029y (IT from3 65y

Nb ) gives energy match (53G31)~

No
u2 51

5/2, W/2+

Nb
Vl 52

gag+

)2y 49B44 6 ' 95 Mo 3 appears to be a metastable
high spin state at ~2.4 Mev above
ground (53K52, 53F12. 53A2, 53B24,
52B62' 51824) ~

93
Tc No

g3 50 02 51

g/2+ P u. e

5/2, 7/2

2 7h P ' O. 8OO

Oe83

1 032

P ' (1.32y)

s 51B48 No 6.95 Mo93 activity from 2.7h Tc 3
48~6 (51B48), p (1,32y) co inc Idences

suggest 5/2+ for Mo93 ground state.

51B48

9%
Y Zr

3g 55 Vo

2 )81 0

5.% 16 Sm p 5 4 49BIQ I 4y (49BIQ) Is assumed due to complex

p decay. GI=2, yes shape not yet
observed.

Nb
41 53

g+

Zl
40 54

0

2.2xiO4y p decay energy systematics (54MI)
suggests Q ) Q.

01 53

8.8 3
Io"~e' 12.1

No
42 52

2+

0

2.P7 5 2o2xio y p Oo50

y1 Oe70

y2 0'87

a 53D18 1 ~ 57 y crossover (53D18).

sc in 53D18 6, 6m Nb94 decay gives
g = 1+3(j8 ) + 0 ' 87/ ) 0 ' 04(IT) = 2 ' I

scin 53D18
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Tsar.E I.—Continued.

Dis inte grat ion Adopted Q

Mev Error

Decay Data

Type Mev Error g Method Ref.
Comments

TG
51

2'

94
No

u2 52

5 ' 6 2

0

4.32 62.5 P 2o41 3 73$ S
2o47 5 s
2o5 3 a

Oo 874 9"
Oo873 u

0 ~ 9 I

p y for all p

50M21 0.9 p (~1$ ) p and complexyspectrum
47G3 (50M21, 48H5) ~

48M19

50M21
48H5

48M19

95
Zr - Nb

uo 55 uI 5u

5/2 6.9 5/2, 7/2

9/2'

I.123 P Oo397
0o405

10' 43 s
10 ~49 $ s

0 ' 722 I s
0.726 u' s

py
y/p-1

54M28
53C23

54M28

63C23

64M28

63M6

0 M4 p (54$ )+ Q 754ygives good
energy mat, ch (54M28). Q 887 p

- (2% log f t 8.9) goes to 90 0.235
level of Nb 5.

95
Nb - No

u1 5u u2 53

9/2 5.1 7/2, 9/2

5/2

0.93 I u P 0 165 10
0o 160 3
0 ~ 159 10
0 ~ 171 2»

Oo 146 10

s 53C23
62&14
53S14
53S18

s 49H31

0o764
Oo768
Oo 771
Oo 774
0o745
Oo77

0 ' 768

yap-1

I
e'
s"
s"

10
I»

20

54M28

53C23
53S18
63M14

53S14
52F14
49H31

50827, 48M1

53M6

TG
u3 52

60 I /2

20 9/2'

95
No

u2 53

7.S 5/2

I .63 20 prom 6Q Tc isomer

P 065 I 04$ s

IT 0 ' 0390 7 s

51B84

60M73

20 Tc decays by e only (5OM21),

Ru
uu 51

5/2, 7/2 & u. 7

9/2

95
TG 2. l

u3 52 or 3 l

1 ~ 65 P 1 ~ 1

y o.95

I 50$ a

10

48E3

48E3

e/p should be 2, 6 for simple p
0.95y may be in daughter.

96
Zl

u0 56

0

Nb
55

6, 7

Stable ? Q= 0.3%0.3 from mass spectroscopy
(63G35) ~ Q Q 5k 0 5 frOm double P
decay (53M25)

96
Nb - No

ul 55 u2 5u

6, 7+ 5.e

0'

3. l3 23h P o.886
Oo750
Oo75

92$ s
92$

I s

52J15
51P20
50B43

Oo560

1 ' 078

Oo770 2

TOtal E„ 2.89 follows P

51P20

51P20

51P20

51540

good energy match with other y chains
(Oo804+ Qo840+ Oo770) y (Oo451+ 1~ 187
+0.770}. 0.37 p" (8$ ) also present
(5»20o 52J15) ~

96
Tc - No

u3 53 u2 5u

6,7 ?

2+

0

& 2.73(3.%
No p, e only

y1 1.119 II '
Oo 842 9

Oo771 8

yy

47E1,48M2

s 60M21

s 50M21

S 5QM21

48M2

Decay scheme fits well with that of
80ge to~2.4 (5, 6 ) level in-

Mo (50M21). p branching p
(see below).

96
TG Ru

u3 53 uu 52

6,7+ 0+

4.35d p 47E1o 48M2 p decay energy systematics (64gi)
suggests /~i thus if Tc 6 has spin Qf
6+ or 7 , observable p transition is
unlikely.
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TAm, E I.—Coetinued.

Disintegration Adopted Q Half-life
Mev Errar

Decay Data

Type Mev Error $ Method Ref.
Comments

97
Z» - Nb 2.67 e

Vo 57 ul 56 (see co~ents)
1/2, 3/2 ? 7.2 60 1/2

7Q
+9/2+

17h P 191 2
2+5 1"
1 ~ 9 1

No py
From Bps Nb97 isomer

0~747 5
o.74 e"

5OB54

52N24
49S50

50B54

50B54
52N24

The shell model favors 5/2 or 7/2
for Zr but neither assignment Is in
aocord with the ft- value for the i.gp
to 60 Nbg ~

97
Nb - No

01 56 42 55

9/2 5.0 7/2

l.9% P 1o267 20
1+55
i+4

y o 665 5

py

s 50854
49S50
52N24

s 50B54

52N24, 50B54

Tc
43

9/2

97
go

V2 55

5/2

&0 10 -10 y Mo K x-rays 54B24

97
Ru Tc

53 43 5Q

5/2, 7/2'

& 0.2t7 2+8

0+217 2
Os25 2 ~

46811

50N26
4 6S11

Tc
V3 55

98
No

02 56

0

5x10 y &&& 2 5x10 y (54B35)»']

Tc
55 VV 54

0

(see above).

98?
Rh - Ru

05 53

1? &5& 0

& S.o p' 4.0

99
Nb

41 58

9/2?

go
02 57

1/2

& 3.2 2 2&5 50D54

99
No

V2 57

1/2 7.1

Tc
V3 56

1/2

9/2

I.38 68 3

Oo0018 3 pc

p 1,225 15 87$ s
1+25 1 S

1e23 1 80$ s

From 6 Tc isomer 50B91

51MB

51M40

50B91

y51M6

49N45
51MB

The shell model favors 5/2 or 7/2
for Nogg but an analysis of the complex

p and y spectra suggests 1/2 {54').
0.445 P ( 20$ ) + (0 ~ 741y)(0.041y)
(0.140y) coincidences gives good energy
match (50Bg1 54Vg)

0 140 3
0+1412 5

0+1405 2
Oo139 1
Oe140 1
OI1596 14

sc in 54'
49M45
51MB

51N21
51M40

50B91
49C7

99
Tc Ru

.03 56 04 55

9/2 12 .3 5/2

0.293 2 2.ixio5y p o.29o
0 296
Oe292 3

Noy

s 52F16
52M1

s 51T5

49R54 ~ 47M15

0,29 p shows shape consistent with
tensor interaction for h, l: = 2, no
transit1on (52F16, 52M1).
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TABLE I.—C08AsQ8L

Disintegration
Adopted Q

H lf-lif
Mev Error

Decay Data

Tpye Mev Error g Method Ref.
Comments

99
Ru 2.05 I 4.5

u5 5u uu 55 or I 76 I
7/2, 9/2

P O.74

0+286

No y

52Sii

62F19

52Sii

100
Tc No

u3 57 u2 58
0'

15+8 Direction of decay unknown.

100
Tc

u3 57 uu 58

&u. 3 0

4 2.7 15e8 P 2 ~ 8
2+4

a 52BSO y~s present (52817, MBSO).
a 52H17

IOO
Rh — - Ru

u5 55 uu 58

2 ? &7.2 0'

3.65 7 20.8 P 2o615 20 46t
Soo I s

6SM64 Complex P and y spectra permit
48LS cons1stent decay scheme (5SM64),

AI = 2, yes shape not yet observed,

100
Pd - Rh

u8 5u u5 55
0'

& 0.0807 4.0
y 0.0807 u

Oe09 I
s 5SM64
a 48LS

1.8y (48LS) may be in Rh decay.

I OI
No Tc

59 u3 58

5/2 8.0 7/2

9/2

2.3 14m 6 P 2.2
2oi
2i2
1o9

I »

I"
I

Soy, a 54W4 1.2 P (70$ )+ 0.96y+ 0.2ygives
52R10 good energy match (52Rio, 54W4).
42M4

40S8

0+200 20 sc in 54W4

0 ~ 1912 I9 s 62R10

IOI
Tc Ru

u3 58 uu 57

9/2+ u. 8

5/ 2+

I.56 14.3m P 1.4
1e20
143

y o.soo 20
0.307 3'
oo300 8

(1.2P ) (o.sy)

sc in 54W4

s 52Rio
scin 51B48

52R10~51B48

I a 54&4
&96$ s 51B48

I» s 62R10

IOI
Rh ) Rv

u5 58 uu 57

7/2, 9/2 7/2

5/2

& 0.29 4 Sd No P, ~ only

0 286 3
Oe300 5
0 ' 35

52F19,49E4, 48'
s 52F19
s 52S11
sy a 48LS

0, 14y also observed (62F19, 52S11~
49E4) ~

I OI
pd = Rh 3.3 7

u8 55 u5 5~ or I.55 27 ~ 3
5/2, 7/2 or 7/2, 9/2

P 2.3
oe53

Noy, noe

~ioy, s
3» ~op+ a

48'
49E4

No
u2 60

0

102
Tc

u3 59

u. 2

p 11m P 1.0 52CS8

102
Tc Ru

u3 59 uu 58

I ? ~5.2 0

102
Rh Ru

uu 58

2? 8 ~ I 0

) g.p

2. 1 & 5

&25'

215

P 4.1
S07

~ 5

p
1 ~ 13
1ii

52C38 y present (41H7) ~

49B44
41H7

a 50s31 ""Mixed p and p ~ ~ 0.46y Probably
cc 45H1 annihilation radiation (50sS1).
a 41M2 P /4' 1 2 (4iM2) ~

102
Rh

u5 57 u8 58

s.e 0'

1.05 216 P 5»

I
cc 45H1

41M2
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DisTntegration Adopted

Mev Error

Decay Data

Type Mev Error 4 Method Ref.
Comments

I 03
Ru

vu 59 u5 58

? 5 7 ?

56 7/8

0 7%9 6 39 6 p p.217 u ggg,

0+222 g" 94 $
0+205

y 0 498 10"
Oi4979 8
0+498
0.498
0o494

From 56m Rh103 isomer

0.0396 q»

0 ~ 0400 5
0 ~ 0404

(O.22 P )(o.498y)
No yy

scTn
s
s

52K27

50M26
SOS26

54B25
52K12
52K27
52C16
50526

50M53, 52K27

52C16
52K27
5PM26

52K27
52K27

0.69 p (~6% )(52C16i 52K27, SOM26)
shows non-linear F-K plot (52K27), yes
of 0 p53, 0 ' 295, and 0.611 also
reported (52C16).

l03
Rh

57 u5 58

5/&, 7/2 5.7 56 7/Z'

0.56 17d Continuous y spectrum
E (max)

Ooso 8

From 56 Rh103 isomer

y (see Ru decay above)

scTn 64Rg

54R9, 47M12

K binding energy = p, p23, 0,503yf
0.367y~ 0.305yi and pOssible 0.262y
present (54R9).

Rh
u5 59

1

l0%
Ru

60

0

p decay energy systematics (64MT)
suggests $~1.

I 0&
Rh pd

u5 59 u6 58

I u. 7 0

2.5 P 2.6
2+46
se3

I»
10
I

s 47H5 pycoTncidence rate indicates 2.6 p
a 4pMg goes to ground state (53Jg). p.ssy
cc 39C3 (51M70, 53J9, 63030) ~

Ag
u7 57

l0% ) 3.72
u6 58

)5.3 0

P
' 2.70 52J25 p, 55 yand possibly other yes (52J25) ~

I0%
Cd - A4

u8 56 u7 57
0' )3.5

& l.95 Sgm 0.93 52J25 0 ~ 0666y, O ~ O83Sy, and weak 0 1498y
(52J25) ~

l 05
Ru Rh

61 u5 60

? 5 8 ?

u5 I /2

7/Z

2.005 9 4.s' P 1.1S
1 ~ 150

Oo726

0 F 75

From 45 Rh

0.130
Oe 127

Py
No yy

7
8'
isomer

s 52S11
s 51D3

s 51D3
a 50s7

52S11~51D3

s 51D3
s 52S11

S1D3

51D3

I05
Rh pd

u5 80 u6 59

7/Z+ 5.6 S/~'

0.570 36o2 P 0~570 5 s 51D3 I.0.24 P (4-10$ ) ] [0~32y] coincidences
0 ~ 57 I s 52S11 gTve energy match (52B27, 54L16) ~

90-96$54L16y 52B27

l05
AA - pd

58 u6 59
)0.7S3 3 4sd c, no/+

yi O.4432 uO»

0+440
0I437

ys o.3449 30
Oo343 3"
Oo340 3

50G54

53J20
52H7
50M61

63J20
52H7
50M61

y1ys cascade assumed because of energy
matches Tn complex y spectrum (53J20,
62H7, 50M61) ~



BETA —D I SI NTEGRATION ENERGIES

TAal. E I.—Continued.

Disintegration Hah. f-li fe Decay Data

Mev Error Type Nev Error g Method Ref.
Comments

I05
Cd - Ag

u8 57 u7 58

& 5.0

&2.7I
&3.2I

54 ~ 7 P is 691 5
I

Nop '/for/ )Q,g

53J20 Very complex y spectrum (53J20) ~

5OGS4

53J20

I06
Rv Rh

82 u5 61

0 u.3

0.0393 1~ 0 P 0.0392
Oo 041 1

Noy

5OA1

49M46

5OA1

I 06
Rh - pd

u5 81 u8 80

1 5.2 0

3.53 30' P S.53
3F55

1 68$ s
10 82$ s

52A6

47P7 .

Complex P andy spectra (52A6, 531$1&
53K47, 53K7, 52A8). 3.1P (11% )
+ 0.51y g1ves fair energy match (52A6).

I 06
Ag - Pd

u7 59 u6 80

~5.0 0+

$.98 24m P' 1.96
2o04

83$ s
10 a

53B42 1 45 j9 (17t) + 0.51y gives energy
38F1 match {53B42). P branchingq

(see below) ~ 8.6 Ag106 decaying by e
and y known. ~ Isomers have ~ equal p, n
thresholds (39E2).

I 06
AA -- Cd & 036

u7 .59 u8 58

I ~5.0P 0

P ? & 0.36 1' &1$ S 53B42

I 07
Ru Rh g 4

uu 83 u5 62

6.2

a 43B3

107
Rh pd

62 u6 81

& u. e 5/2+

& l.2 25m P" 1 2 a 43B3 y & (SOg6) ~

I07
pd Ag

u8 81 u7 80

8 51 I/2

p. p35 I 7x 106y p
- o.o35 2N 49P17 Probable AI= 2, yes shape not yet

observed.

I 07
Cd AA

u8 59 u7 80

5/2, 7/2 u. 8 uu 7/2

I/2

6 7h 45B4

0 ~ 0930 g

po0939
Oi0925 10

53J20
S 47B5
s 39V2,41gi

0.320 10 O.31 g+ s

Fr om 44s Agi 07 is

orner

Theoret1cal p /e ~ 0.0023. 0.65y
(~pcs $)(4SB4, 54M19) ~

I 07?
IA Cd

58 ue 59

8/2 & 5.0 5/2, 7/2

g 3.0 P ~2oo 49M20 y present (49M20) ~ See Ini be low.

I08
Ag - pd I.80 5

u7 61 u8 62 (see comments)

u. e 0'

2o3 P (078 5) ' 0~14 g,

No/ y

53P16

53P16

"p energy calculated from e„/p~
for ground state transition.
~ K/P Oo016f P /P = Oo0014y 15 $6
to excited levels. (K x-ray) (p,43y,
0.60y) coinc1dences. (p, 6py)(p, 43y)
coinc idences (53P16).

Ag
8'I

I u ~ 6

I 08
Cd

60

0

I .77 2.3m 4 1.77

No py
8 97.3$ scin 53P16

52G2

0.62y present imply1ng 1,15 P (0,8$ )
{53P16)~

7n
u8 58

I 08?
Cd

u8 80

&5.u 0

(see comments) P' 2.31 51M11 0.285ypresent (51M11}. Assignment to
In107 1n better accord with p decay
energy systemat1cs (54M1),
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TABLE I.—Comtieged.

Disintegration Adopted Q Half-life Decay Data

Mev Error Type Mev Error g .Methods Ref
Comments

I 09
Pd Ag

08 83 07 82

5/2 P 8.0 3g 7/2

I /2

13.6" P i.oao
Oo95

54M38
49S23

No y SOS12
No delayed py (3xio 8s~pp 3s) 49M26

From 39 Ag109 isomer 53A25, 53N4, 49S23

Oo0877 2: s 54M38

Oo087 I Pc 53A25
Oo087 I s 49S23

I09
Cd —

- AA
81 07 82

5/2, 7/2 g.8 3g 7/2

I/2

O. I 6 350

0+0879
Oo087
Oo0875
Oo087

gg
1"
g4

s 53J20
S 52H1

SOC22
S 46H4

e, no/, noy 50G54

o 07 from e'L/eK= 0 28 53D26

From 39 Ag isomer 53B73,53Jaoy 46H4

I09
In - Cd

Vg 80 48 81

g/2 & 5.0 5/2, 7/2'

4.2" P ' o.7s 49Mao 0.058y, 0.205y, 0.347y~ 0,427y {51M11).
~, /p'= 8 (49Mao).

I I 0
Ag - Pd

07 63 V6 64

I 0+

24.s' p decay energy systematics (5481)
suggests Q~ 0.9.

I IO
Cd

V7 83 48 82

1+ 5, O O'

2.88 24+5 P 2 ' 86
ae82
2e89
a+91

No (2.86 P ) y

s
10 ~35$ scin

s
s

sos'
51G20
51A5

51S84

49M38

2,24 p (~65$ ) + 0.66y gives good
energy match (51Gap),

I IO
In - Cd

ug 81 V8 82

23 55 2
o'

3.93 66m P' 2.25
2 ~ 2

y o.es6
Oe 661

(2.25 P ') y

2

3
5

53B44
51M11

0.66y is only y with 66 activity
(S3B44) .

I I I

Pd - Ag
46 85 V7 64

I /2 P 6.0 I/2

P 2.1s ~60$ s 52M34 ~ y~s (0,060 ~ 0.73) Present {52M34).

I I I

Ag - Cd
V7 80 48 83

I/2 7.3 I /2

l.05 7os P 1.04
1+06
io06

91/, s
s

3 s

50JS3 Complex p spectrum gives rise to few

SOM61 py coinc idences indicating 1.04 p
49H6 goes to ground (SOJ53), P.73 P

(6.5$ ) + 0.34y gives energy match

(50S60) .

In
Vg 82

g/2

III
Cd

48 63

7/2+

5/2

I /2'

& O.CI87

51M11

s 52G14
s 51M11
S 40L7

ya e.a4s6 25' s 52914
Oo2466 7 s 51M11

Oo2467 10 s 40L7

(0,172y)(0, 247y) ~ 0.1~' delay

yi ya ( 8) 53S6,52K14, 51A22, 51R2

2. 84 No p 48G7

P /~& 0.06/,

0 ~ 1708 17
Oe1721
Oo 1728 10

I I I
Sn In

50 81 Vg 62

7/2 u. 7 g/2

2.52 P ' 1.S1
1 e45

No ce

29$, s
a

s1M11
49H10

51M11
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TABLE I.—Comtieued.

Disintegration Half-lif
Mev Error

Decay Data

Type Mev Error g Method Rei.
Comments

112
Pd Ag

88 u7 85

0 &3.9
2 ~ 1,0

0.2 P O.2

0 ' 018

50s12

sc1n 53N4

112
A8 — Cd

u7 65 u8 8u

2,1,0 8.8 0

3.2h P 4.1
4«2
3«5

No (4 ~ 1p )y
Noy follows 3.5 p

53N4

51S40

53N4 Three lower energy p&s. 3.5 p" {40$ )

51PB + 0.62y gives reasonable energy match
u a 51S40 (53N4) .

112
En - Cd

u9 83 u8 8u

I u. 6 0

2.54 14«5 P 1«52
1 ~ 7

No py

5 24$ s
a

53B44 p branching (see below).
47T4

53B44

I l 2
In Sn

u9 83 50 82

I+ u. l 0+

0.656 8 14.5m p o.eSe 8 44 g
1«o a

No py

53B44
47T4

113
Ag - Cd

u7 88 u8 85

I /2 7.0 I /2

2. 1 5«3 P 2«1
2«2
2 ~ 0

Noy

2
2
2

a 4gD6
a 47T13
scin 51PB

49D6, 47T13

l!3
Cd - In

u8 85 u9 8u

5~11/2

I /2 9/2

& 0.6 Stable 7 From 5y Cd isomer

p o.55
0«5

scin SOC64 IT to ground state has not been
a 5OC63 observed.

113
Sn — - In

50 83 u9 8u

1.7 I/2
9/2

& 0.39

NO p with E~ & 0.05

Fr om 1.7" In isomer

0«3917
0«3933

51T17,39B3

51T17,51C34
39B3

52G14

51C34

yes reported by (51C34, 49N9, 39B3)
not found {53B17, 53D7, 50N52, 47C4) .

114
In - Cd

u9 85 u8 88

I 8, 8 0

2.2
S P' 1.2 0.004 g, a 54J1 (1 30y)(0 56y) coincidences show

Q». 86 {54J1)~ 0 ~ 65P {0 015$ )
reported {49B52). Strikingly different
ft values for p and p transitions
suggest that ground state configurations
of Sn114 and Cd114 are quite d1ssimilar.

In
u9 85

I+

114
Sn

50 8u

0

i 985 72S P 1.984
2«01
1«98

96$ s
s

2 s

52J22
51884
40L7

Nop e

No p

49M38

49M13, 49%$8

115
Ag - Cd

u7 88 u8 87

I /2 8 ~ u I/2

3.0 P 3.O

Noy

47T13 parent (91$) 2.3 Cd ~ (9$) 43 Cd

49D6 (52@6) which is ~0«17Mev above ground

4gD6 (52H24) ~

Cd
u8 87

I/2

115
In

u9 86

7.1 u. 5 I/8
9/2'

I.45 2 «33 58$
60$

0«3346
0«335
0«336
0«338

10
I
I

p
F 11 I
1 ~ 13 3

From 4.5 In 1samer

s 52L2
s 52H24

40L7

39C4,49H7

s 52914
s 52824
s 50D60
s 40L7 49B53

0,5g p (40$ ) + 0.525yprovides energy
match (52H24).



TABLE I.—Continued.

Disintegration Adoyted Q Half-life
Mev Error

Decay Data

Type Mev Error $ Method Ref
Comments

I I5
Sn

50 85
In

08 68

0.5 1/2

8/2 23.0

0.50 2 Bxip'4y P O. 63 3

Decay of 4.5" isomer

P Oo 84 2 5+5$
Oo83 2

IT to In115 g.s.
OI336 I

a 50M76

of In115

s 52L2
s 49B53

See Cd

Adopted /=0. 84 p ) - 0.34 (IT) differs
s Jgnif icantly from directly measured p
energy.

ln
08 87

1

I l6
Cd

V8 88

0+

p decay energy systematics (54M')
suggests Q~ i.

I I 6
In Sn

09 87 50 88

1 0.5 0

3.29 P 3.29
2e95

scin 54B27 /&3.36 from Ed&, of 54 In isomer
a 40L746B 7 (50S12),
54B24e38~

I I 6
Sb Sn

51 85 SO 8823082
o+

%.72 15+5 p 2 I40

1e$0

scin 53S42 Meak 0.9y, 2 2y (53S42, 50B92). Py
cascade implied by intensity of 1.30y
and p, n threshold & 5.

ll7
In

48 88 49 68

? 6.2 ?

1.8 1/2

1 .1 8/2

I I7
Sn

48 68 50 87

8/2 ~.6 7/2

3/2

1/2+

2.8

l.%8

3ep ?

1 ih

P 1.8
Y1 0 43 1'

y2 0 281 3

From 1.9 In117 isomer

Oo312 3
Oo312 3

p- Oe76 1

Oo56 1
Oe56 1

y2 0.161 1
0 ~ 160 1

P (0 16r) P (0 56y)

(0.16y)(0 56y),

54B28

scin 54Lg

s 54Lg

54M21

54L9

s 54H21

scin 54Lg
scin 54N21

s 54M21
s 54Lg

54M21

Good energy match from i,gh In117
which has 1i77 P to ground state of
Sn117 and 0,31 IT to 1.ih In 17 (54M21)
Other measurements of y (5p%2 49M51
5oH66, 5ON52).

I I7
SS Sn

51 86 50 87

5/2'? 3/2'
1/2+

&O. I56 2
2es

No P
y 0.156

47C4

49T11

52 85

I I7
Sb

51 88

8.0 5/2 ?

& 3.5 25h 53F27 0 ~ 80 e tentatively ass igned to Te

(53F27) 2 5h Te117 may be isomeric to
short lived ground state.

I I8
In Sn

u8 88 50 88

&5 ' 7 0

& e.o P 4op 53C4

I l8
SS Sn

51 87 50 88

&0 ~ 7 0

3 3 P' S 1 4SL2

48I2

I I9
In Sn

48 70 50 88

1/2 8.2 ~12

& 2.7
(see comments}

17 5m P-
Noy

49D4 17.5 In may be isomeric with 9/2

49D4
ground state.

S&
51 88

S/2

I I 9
Sn

50 68

3/2'

1/2

e. , noP
woy

47C4 0.024y from first excited 3(2 level
in Sn119 expected.
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TABLE I.—Continued.

Dis integrat ion Adopted Q

Nev Error

Decay Data

Type Nev
~

Error $ Nethod Ref.
Comments

I I9
Te - Sb

52
' 87 51 68

5/2+

4 ~ 6

1 ' B 2 0

50L11

6OL11

I 20
Sb Sn

51 69 50 70

I u. 8 0

2.72 16o4 P 1+70
1+5

No y

50B92
38A3

53S42

Sb
51 89

I 20
Te

52 88
16I4 P decay energy systematics (54V1)

suggests Q ~1.

I 21
Sn - Sb

50 71 51 70

3/2 P 5.0 5/2

0.3N 27+5 P 0+383
Oo36

No y
No e

5
u"

s 49D15
a 49L6

49N6, 48L2~49D15~50%2
49M51~50N52

l2I
Te - Sb

52 89 51 70

I/2 I/2, 3/2

5/2+

& 0.575 I
Oo575

Ooeio
0 F 615

xy, e"y

46E3

51C34
50K4
42K2

46BB

I
53 68

5/2+

12l
Te

52 89

lu3 ll/2
5.0 3/2

I/2+

2.38 1ee P 1 ~ 13 5
2s2

0I2136 5
0e213 I

s 53F27
a, s 49N63

51C34
s 49H26q

50K4

~ 0.185 e (53F27, 49M53) is assumed tO

be from second cascade 0.21y in 143d
121 decay

I22
Sb Sn

51 71 50 72

2 0

2.8d p decay energy systematics (54N1)
suggests Q ~1.6.

l22
Sb Te

51 71 52 70

8.8' 0'

1.98 2 8d p- 2 ~ 015 20 s
1.94 2» 26 $ s
2 ~ 00 3 3B$ s

61N2
62GQ

54C8

(1.40 p 66$ ) (0.57y) coinc idences
(54C8) o 1.98 p shows 5y =2, yes shape
(61Na, 52G9, 64C8) .

l22I Te
53 89 52 70

0

& o.o 3.em p i
2o9

5176 y v (49N53).
49N53

l23
Sn Sb

50 73 51

130~11/2 P 8.81 7/2

u0 3/2 P 5,3 5/2 ?

~72

I .%2 130d P 1.42
1 +42

Noy

P 1.26
1012
i e32

Oe 153
0+163

I
21

s 50K11
s 49368

51C34,49N6, 49L5

s 49D15
a 49N9
a 49L5

sc in 50B47
s 49D15

1 42 P has b, T= 2, yes shaPe (50K11)~

Either state of Sn could be the
ground state within the present limits
of error.

Te
52 71

~12+

l23
Sb

51 72
Stable ? )2x io y (45~). p decay energy

systematics (54@1) suggests Q, ~0.3.

I
53 70

5/2+

l23
Te

52 71

3/2+

I/2+

& 0. I59 13h

0+169
e 0.150 15

49H35

49N35
49N63

I 2%
Sb Sn

51 73 50 7u

u p3 0+

eod For p decay see below p decay energy systematics (54M1)
suggests Q ~ 0.5.



360 R. W. KING

TABLE I.—Costi ~ued.

Disintegration Adopted Q Half-life
Mev

~

Er ror

Decay Data

Type Mev Error g, Method Ref.
Comments

12%
Sb Te

51 /3 52 /2

t3 10.3
d

2.91

0 ' 607
0 ~ 607
Oo B04

0 ~ 603
OoB03

(2 3 p )(o.ey)

64

6
64'

6+

60 P 2e 317 23
2e306 23"
2o295 23"

21 $ S 53M16
21 $ S 53T5

53M71

53M71

S 53M14
S 53T5
s 53M16

48K4

52J26, 53H40

52K39, 5IS59

2.31p has non-linear F-K plot that
ls not characteristic of BI=2, yes

(53M16, 53TS}. Very complex decay
scheme (f ive lower energy p' s)
consistent with adopted Q.

I
53 71

12%
Te

52 /2

e.o 0

3.22 4d P+ 22O
2l 1

No (2.2 p')y

I Sit s 49M35 2.2 p has h, I =2, yes shape (4gM35)
1 a, s 49M53 1,50 P (44/) and 0,67 P+ (Sg) (49M35).

51S4p SISSg (1 50 p ) y coincidences (51S4) ~

I
53 /1

12%
Xe

5u 70

0+

4d For p decay see above. p decay energy systematIcs (54gI)
suggests Q

~ 0.5.

125
Sn SS

50 75 51 7u

S.u I 1/2 8.01 7/2

9.5 3/2i?&5. u 5/2?
7/2

2.35

2.37

9.4d p 2.37
2 033

g, S P 2.04
2 ' OB

2 95$ S
s

2' &100g, s
10"&100$ a,

SOH58

50K11

49D27
50N52

2.37 p has AI = 2, yes shape (SOH58

50K11). 0.40 p (~5% )+~1.gy gives
approximate energy match (SOH58, 50B45,
S2M33).

Either state of Sn could be the
ground state within the present limits
of error.

0.326
0 ~ 38

(2.oe p )(o.38y)

49D27
50N52

SON52

125
Sb Te

51 /u 52 73

7/2' e.6' 5e 11/2

3/2+

~IZ

o.vw 5 2.7y p o.el e
0 ~ 621

No (O.62 p ) y
om 58d Te125

yl o.loge
Ooiip
0 ~ 110
polio
Ooiog

y2 Oe0353
0+0354
Oe035

S" 18$ s
6+ s

isomer

2

I 4t

I

I
3 lk

50S19
49K14

53J24

48F2, 50S19

SIC34
52B16
50S19
49K14
49H27

SIC34
49H25

50S19

O.299 p (47$ ) + O.46Sy and 0 128 p
(35$ )+ 0.637yglve good energy match
(50S19, 53J24). py and yy coincidences
give self-consistent decay scheme

(53J24). AI = 2, yes shape probable
for 0.62p but not yet observed.

I
53 72

5/2

125
Te

52 73

3/2

I/2

O. 15 60 e, nop 53D26, 51F21

0 11 from &L/&K"- 0 23 53D26
O. 12 from & /&„O.3O S1F21

y o.0354 u s 52B55
0.0354 pc 51F21

Xe
5u

125

53 72

5/2

& O.V6 18h e, nop+

Oe460 23

50A5, 52B65

scln
Five other y&s (p.p54 ~ 0,243)
present (52B55).

I
53 73

126
Te

52 7u

e.l' 0+

2.23 13 P 1.21 5 14$, s
2%'

53M13 p branching (see below). 0.68y, 0.74y
sipg and crossover 1.42y present (54pip,

53M13) ~

I
53 73

2

126
Xe

5u 72

e.u' 0'

1.259 7 13d P 1e255 10
1o268 10
1I24 2

No (1.2 p )y

14$ s

10/ s

53M13
49M36
51P9

[0,87 p (~ 35 $ ) ] [0.39y] coincidences
(53M13). 0,48y and crossover 0.86y
also present (54plo). 1.26 p referred
to as having QI=2, yes shape (51SB8}~
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TAsr.z I.—Covtieled.

Dis inte grat ion Adopted ~
H lf l.f

Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

I 27
Sb Te

51 78 52 75

7/2 ?& 7.3 ?

3/2

& I.2 P" 1.2 50s17 0 72y Present (50s1/) ~

I27
Te I

52 75 53 7V

3/2 5 ~ 7 5/2

0.8 93h P 08
Noy

40S1

46PP

Xe
50 73

I/2 ?

l27 I
53

?

5/2

& 0.36

0+365 I8

52B55 Four other y& s (0.057~0.203) present

sc in 52B55

I27
Cs Xe

55 72 5V 73

5/2, 7/2 5.8 5/2 ?

I/2 ?

&2.2 5+5 P 1o2 0.41y& O. 125y (53W20) .

I
53 75

I

l28
Te

52 78

0

&p 24.99 e/8 = 0.063
Oo053

51M51. P decay energy systematics (54W1)
50R12 suggests Q ~ 1.3.

I
53 75

I 28
Xe

54

5.9 0

2.82 2 24e99 P 2 ~ 02
202

87$ s
a

46S10 1.6 P (7$ )+ 0.44ygives energy
3BL5 match (46S1oy 53G30y 53W20) o Oo98y

(53w20) .
l28

Cs Xe
55 73 54

1 &48 0

3,9m p 31 2 &100$ s
No (3 1 P )y

53F11 (1.1% 0.7 P ) y coincidences (53F11).
Several y~s and yycoincidences (53F11,
53W20) ~

l28
Ba — --~ Cs

58 72 55 73

0

&p 2e4 & 100$ 52L23, 53F11

I 29
Te — I

52 77 53 78

3/2' &8.0
7/2

72 P 1.8
1 ~ 75
1 ~ 6

s 47R1
46PP

a 50n5

0 3y 0 By (46PP) ~

129I Xe
53 78 50 75

7/2 13.u 3/2 ?

I /2

o. l88 5 1.72xio7y P 0 ~ 150
~0 ~ 13
~ Oe12
~0 ~ 12

Oo038
Oo039

s 53D10 No 0.188 p (&1% )(53D10).
a 51K16
pc 50B31

49P19

s 53D10
pc 50B31

50B31

Cs
55

7/2'?

129
Xe

5V 75

?

I /2

& 0.56 e, noP
Q 560 II

49F9 0,385y present 0.039y not observed

scin 53W20

ga
58 73

129
Cs

55 7V
&2.6 1.9" P' 1.6 53F11

7/2 ?

I
53 77

l30
Te

52 78

0

12e5 For p decay see below p decay energy systematics (54W1)
suggests Q~ 0.5&



362 R. W. KING

TABLE I.—Costieued.

Dis inte grat ion Decay Data

Mev Error Type Mev Error $ Method Ref.
Comments

I
53 77

I30
Xe

54 78

8.5 8

~+

g+

0+

2.97 I 12»5 P 1 »02

1»03
46/, s
B0$ s

yi o.744 s
0»744 10 s

0»BBO 7 S

0»677 8 s

0 528 5
0»537 5 S

54C18
43R2

54C18
43R2

54C18
43R2

54C18
43R2

0 60 P (54% ) 0.41y
gives good energy match (43R2, 54C18) ~

1.15ypresent (54018). Pyand yy
coincidences support; decay scheme (43R2,
54C18) .

l30
Cs Xe

55 75 5& 78

1 53 0

2.99 P+ 1.97

No y

g~ 98»3 yT S 52$41 P /P = 27»6 (52S41) e

sc in 52S41

l 30
Cs Ba

55 75 58 7u

1 5, 3 0

0.442 p 0.442 g" i.'7% s 52S41

No y scin 52S41

l3l
Te I

58 78 53 78

3/8 8.1 5/9

2.2 24»8m p 2.0
0»16

1 55$ a py 52G17 1.35 p (45$ )+ 0.7y+ 0.16ygives
good energy match (52G17).

52617

I
53 78

~pa+

l3 I
Xe

54 77

8.8 5/Z+ r

3/g+

0.968 8 p7d p 0 ~ 604"

0»364467 50 Xtl 53H28

(0,6 P )(0,364y) 51W13, 51K29,52B26

"Weighted average of six measurements
where authors quoted errors (52R16,
52828 51C5, 51Z1 49K14, 48M28) ~ See
also (51K29, 51T27, 51V5, 49F1)

t3l
Cs - Xe

55 78 5Q

5/8 5, 5 3/8

0.36 9.B Continuous y spectrum

E (max)

0 »320 10 scin 54S22

K binding energy = O.p33

Noy 51K11,spk12, 47K5,
54S22»52$33»51C41

Ba
58 75

l3l
Cs

55

5/g »

& 0.620 12d ~, no/+

y 0»620
0» 620 13

47KS, 47F9, 51K11,53C24

S 53C24
sc in 53p4

(0.12y)(O.SOy) coincidences (53p4) .
Many other yes present.

l3I
Ea - Ba

57 7u 58 75
& 2.6 1 ' 58 P 1»B 51G14

I32
Te - I

52 80 53 79

0 5.3 1

0.4l 77»7 P 0»28

y ~ 0»13

1 60$ a

a

50nB ~ O. ip (40$ ) and 0.22y present, (son6).

50n6

I
53 78

l32
Xe

78

7.1
0+

2»4h P-
0»68
0»6

SOg a SOnB

scin 51M63
a spn6

0.9 p, 1.4y, and 2.pypresent (spnB,
51MB3) ~ (1.4 y)(0.6y) co inc ldences
(51M63). No (2.0y)(O. By) coincidences
(51M63). Adopted decay scheme (spnB)
is similar to that for 1 e but Q is
~1Mev too low on P systematics (54W1).
Considerably dif ferent p energies
rePOrtede 1 35P (43B2)e 1 5 P (49S50)

Cs
55

l32
Xe

78
&0.68 7~ 1

0» 685 10
0»62 8

44C11

sc in 53W20
a 44C11

Cs
55 77

l32

56 76

0

7.1 For e branching see above p decay energy systemat, ics {54Wiy
suggests $~1.
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TABLE I.—Co~tinued.

Disintegration Adopted Q Half-life
Mev Error

Decay Data

Type Mev
~

Erroi $ Method Ref.
Comments

132
La — - Ba

57 75 58 78

& 8.9 0+

4.s" P ' s.s 51014 1.O y (SIG14).

l 33
Te

58 81 53 80

3/8 P 5.8 5/2 ?

7/Z

3.0 2m P 2.4
y o.e

1~ S0$ a

a

52PIS 1.3 P (70$ )+ 1.Qy+ O.eygives
approximate energy match (52P13).

l33I Xe
53 80 5u 79

7/a' 8.8
3/8

I.S3 20m 8 P 1s25
1035

y oss
0o53

10
10 a

61B85
sos 19

49B47
47P13

~ I.sp (~1$ ) decays to 2.3 ~

0.232-Mev Xe133 leVel. 0.4 p" (~eg, )
+ 0 ~ 87y+ 0 53y gives self-consistent
decay scheme.

l 33
Xe Cs

5V 79 55 78

3/2 5.8 5/8

7/S

0.%28 u 5.27 P 0.347 u

0+34

0 081 I
Oe08 I
Oo085 9

pt. e (Oo08y)1

s 52855
a 50eS

s 52B55
cc 61B28
a SOee

S2BSS

Ba
58 77

l33
Cs

55 78

I/Z'~

5/g+

7/2

& 0.%%% 3 ioy

No p (~ 0 ~ 1$)
0 357
0+363
0.36 u'

y, 0.082 I"
Oe 082 I
Oe 085 5

(o.o82y)(o.ss7y)

601M.S,47KS

54L15

sc in 54H5

sc in 54L15
47K5

sc in 54H5

sc in 54L15
a, cc 48YI

54HS

o.os7y, o.sooy (54H5, s4Lis).
(0.082y)(0.057y, O.Sppy) coincidences,
(0.057y)(0.3ppy) coincidences, and no

(0.357y)(0.300y& 0.057y) coine idences.
(54Hs) .

l33
La - Ba

57 76 58 77
4.O" P ' 1.2 a, s 49NB 0.8y and 0.26 e present (49N8).

l 33
Ce - La & 2.3

58 75 57 78

& 5.8

6.3" 6PJ5, 1.8 y present (SQJ5).

l 3%I Xe
53 81 5u 80

& 6.5 2+

3,g P 2.S
Oe86 I

(2.s p )(o.8ey)

scin 54MSS

scin 54M33

64MSS

1 5 P j and 1 ~ i.y, 1 ~ 78y (much less
intense than Q.86y). (1.5 p )(& 0.9y)
coincidences (54M33) Cf II~.

Cs
55 79

I 30
Xe

5u 80

0

For p decay see below p decay energy systematics (64W1)
suggests Q~ io1o

l 3%
Cs Ba

55 79 58 78

8.9 u

~+

0

2.05l 5 2.sy P Oo 657
Oo 648
Oo 651
Oo 650
Oe 658

81',
8' 75/

15
20
30

65$
'/5 $

0.602" 8

y& o 797tg a

(0.66 P )y&y2cascade

yiy2 (e) 6SASSg

s 53CIS
s SIP'
s 50W59
s 52G20
s 47E2

52KS9, 52R4S

Complex p and y spectra '"weighted
average of six spectrometermeasurements
(sscis, ssM14, 52s4, sips sows9, 47E2).

ttWeighted average of seven spectrometer
measurements (SSCIS, SSM14, 52G20, 5284,
51PS, 50WS9p 47E2) ~
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TABz.E I.—Co~tinued;

Disintegration Adopted Q Decay Data

Nev Error Type Nev Error ' $ Nethod t Ref.
Qomnents

I3%
La Ba

57 77 56 78

I e.8 0

3.7 6»5 P 2.7
Noy; no e

51S3

51S3

l35I . — Xe
53 82 5V 81

5/2, 7/2

3/2

&2.% V

(see comments)
6 68 y 2»4 2$ yn 51E12y

49L19
4P (25% ) ~ 1 ~ OP (40$ )y 0 47P

(35$ ) and 1.8y& 1.3yrePorted (47P13,
50k6, 5os32}.- No (1.4 p )y
coincidences (47P13). Incomplete and
contradictory data do not permit the
construction of a self-consistent decay
scheme.

l35
Xe Cs

5V 81 55 80

3/2' 5, 9 5/2'

I. I7 9»2 P O.91
0»93

0»25
0»25
0»25

52B55
47P13
54T10

scin 54T10
s 52B55
s 47P13

52B55

t:0.548 P (~5% ) j [0.60y J coincidences
support Q-value. (ce 0,25y)(~ 0,37y)
coincidences. No (ee~ 0,25y)(& 0,55y)
coincidences (54T10) .

l35
Cs Ba

55 80 56 79

~72 13.2 ~32

0 207 u 2 gx106y p o 210
0»19
0»21

No y

5e

I

53L1 &I =2~ no shape (53Li).
a 50Z55
a 4gs3

49S3,50Z55

La
57 78

5/2

l35
Ba

56 79

3/2

& 0.66 19,5

y o.66

48C3, 58830 0.49 y Present, . K x-ray/0. 66y ~300
and K x-ray/0. 49y ~50 suggest
between ground states (5~30).

I35
Ce ~ La

58 77 57 78

3/2 c & 6, 6 5/2

& l.8 22 i P 0»8 a 51S3

l36I Xe
53 83 5V 82

01 &67 0

6.0 86' p
6»5

No (6»3 p) y

3 &100$ scin 54~3 (5.0 p )(1.38y) and (3,7 p )(2,gy)
a 4gS27 coincidences support adopted Q (54~3) .

54N33

Cs
55 81

V, 5 P

l36
Xe

5V 82

0

For p decay see below.

l36
Cs - -- - Ba

55 8I 56 80

V, 5 P 5.9-

2.2l 13»7 P ~ 0»35
~ 0»28

0»830

y2 1 o6

y/a=2
Py

a 48G11
a sore

scin 53B77

scin 53877

48G11

5Ofe

La
79

P, &.5

I36
Ba

56 80
&3 P 9.5m P' 2.1

2 ~ 1
1»8

y
No y

49N8
47MB

49RV

49R7

47~

K/P (49NG) ~

l36
La -- Ce

57 78 58 78

I'P 0+

g;5" F'or p decay see abOve.

l37
Xe — Cs

5& 83 55 82

7/2, 8/2 Qg. 3 7/2

glQ P
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Txm.E I.—Continued.

Disintegration Adopted Q
H lf lif

gev Error

Decay Data

Type Nev Error $, Method Ref.
Comments

I 37
Cs Ba

55 82 58 81

7/2 8.9 2.8 11 /2

12.0 ~32

I.I82 2

0 ~ 66165 15
Oe66160 1V

Os6614 7

s 5314
Xt 1 52m5
s 52O14

p 0 521" 3 92$ s

From 2.Q Ba isomer

""weighted average of sevenspectrometer
measurements (54A1 ~ 5403, 53B17, 51L12,
51M19, 50A1, 49P2) ~ 0.519 p shows
D,I = 2, yes shape.

La
57 80

7/2

l37
Ba

58 81

3/2

&4ooy

Ce
58 79

3/2 ?

l37
La

57 80

5/2 ?

7/2 ?

& 0.255 2 e, noP
0+257
0~253

51H14
51K26

I38
Cs Ba

55 83 56 82

? &70 ?

0+

4.84

y 1.44 3'
( 3 P )(&.44y V)

sc in 53L7

p ~ 3.40 v" &100$ s 53L7 0.46 y and 0.9S y present. Both
probably in coincidence w1th 1 44y
(53L7) .

La
57 81

p5

I 38
Ba

58 82

?

0+

& I.39

1 e39

5|P22, 52H39 0.5+y, 0.807y (51P22) . ~,„7x10
1. 2 x 10 2 {52NS9) For p

decay see below.

I 38
La Ce

57 81 58 80

p5 21.2 0

10? 2 io y p 1 0*" 52W9 " Possibly e (52~9) ~

l38
Pr Ce

59 79 58 80

&5.v ?
ot

3.7 2oo P' 1.4
1 03

a

a

51$3 0.16y, 0.50y. 1.4 p: 1.3y: K x-ray
~ 12: 75: 100 (51S3) suggests
{1.4 p )(1.3y) cascade.

139
Ba - La

56 83 ' 57 82

7/2 & 8.7

2.27 P 2,27
202

4BS27 0.165y (26$) y 1 ~ 05y (0 ~ Q$) (49L14,
50kB 4BS27) . Intensity of y&s indicates

~ 74$ branching for the 2.27 p

Ce
58 81

3/2

I39
La

57 82

5/2

7/2

& O. l 66 1 140 c, noP
0+166 2"
0 ~ 166 2
0~ 166 2"

No other y

54P11,4BP1,47M12 0,275 y rePorted (51K26) ~

s 54P11
s 51K26
s 51H14

54P11

I 39?
Pr Ce

59 80 58 81

5/2 5.5 3/2

2.0 4 5h p+ 96T a 51$3 1,0y ( 4$) and p je 0.06 (51$3) imply
1.0ynot in cascade with 1.0 p

I 39?
Nd Pr

80 79 59 80

3/2 7.6 5/2

4. I 5I5 p 3~ 1 2' ~10$ a 51$3 Weak 1.3y and weak 0,2B e Present(51S3}

I 40
La

57 83

&.3

Ba
58 8V

0 7.9

& l.02 2 1218 p 1o022 10* 60$
Oe 990 10" s
1 o05 s

49B36
49L14
50w5

0.4B P (40$ ) andy'sof 0 03, 0.13,
0 16 0 30 0.54 (51C43, 49B36 49L14) ~

1.02 p to excited state is implied from
direct evidence that La140 decay is not
to ground state of Ce (see below).

l%0
La Ce

57 83 58 82

&3 91 2
0'

3.78 0 40, 2 P 2.15
2+26
2 ~ 12

2'

8

1.596
1 +597

(2.2e P )(1.eoy)

7$ s
10$ s
1og, s

54PB
49B36
4601

52H36
51C43
51821

Uery complex p and y spectra permit
construction of self-consistent decay
scheme (54PB, 52836, 51B76, 51C43&
49B36) ~
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TABLE I.—COAtieued.

Disintegration Adopted

Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

I40
Pr — Ce 3 ' 2)

59 81 58 82

I 0«3 0

g sm P ' a.as
ae4

Noy {&4%)

s 5285 P /e„~1.6 (52Bg) in fair agreement
scin 5@3~ with theoretical value of 1,0.

140
Nd - Pr

60 80 59 81

0 3 7 I

O. I 5.5d

E 0.1 from e„/&& 2.8
49W2 log {2I~+1)ft ~4.2 is ingoodaccord

with value for Pr 4 .

I4I
Ba - La $2.8

56 85 57 eu

7/2 i g/2 +6 ~ 0 7/2 e 5/2

18m P ~2o8 48I.10 y present (50g12) .

I 4I
La Ce

57 80 '58 83

7/2, 5/2' 7.3 7/2

2.43 P 24m 51D19 (& 1.5 P )(weak y) coincidences (51D19),

141
Ce Pr

58 83 5& 82

7/2 7.7 5/2+

0.581 3 525 P Oo682

Oe581

8' 30$ s
3 55$ s

52K27 Good energy match given by 0.44 P
50F58 (~70$ )+ 0.14y. pycoincidences

(52K27o 5OF68e 61D19) ~

141
Nd Pr

60 81 59 82

3/2+ 5.O

1.7 2. 2" P+ 0.7
0&78

I+ ag a 49&2
42HS

1.05y (2$) present (49M2) & presumably
not in cascade with 0.7 p

141
Pm Nd

61 80 80 81

5/2 & 5.3 3/2

& 3.6 P' 2.6 52K25 y present (52K25) .

142
La Ce

57 8~ se e~
&2.5 & 2.5 0.Gay and 0.87y present.

(O.BSy)/(0. 87y) ~ 9. (& 2,5 P -) y
coincidences (SpB47) .

Pr
59 83

142
Ce

58 ev
,9 ,h (~+P')/P- & O. OC6 50R64 No conclusive evidence concerning

direction of decay. p decay(see below)

Pr
59 83

I42
Nd

60 82

7.e' o+

2. 14 I 19~ 1' P 2 ~ 14 1

96$ s

No (2o2 p )y

52829
SOJSB

49Ni2

Approximate energy match given by
0.64 p (4$ )+ i.sBy (52Jis). 2.1s p
exhibits QI 2 (yes) shape& (50J56,
52M29) e

143
Ce Pr

5e e5 59 eu

7/2 7.8 5/2

I.386 P 1 o 390
1 IK'

50$ s 52B70 Good energy match given by 1.09 P
I 50$ s 52K27 (40$ ) + 0 29y (52B70, 52K27 51K26) ~

I43
Pr - Nd

59, ev 60 e3

5/2 7.6 ~72

0.929 5 13'8 P Oe915 15
0 ' 932
0 ' 922
0,920 10
0 ' 930 20

No y

s 52K27
s 49F18

49B56
s 49T12
s 48S28

50s20y 50b 12 y 48P1

144
Ce Pr

58 86 59 85

0 7 V 0

0.303 2 290 P OoS04
Oo504

OoSOQ

70/, s 54E9 GOOd energy match given by 0.170 P
2 70$ s 52P18 (22% ) + 0 ~ 134y (52P18, 54E9) ~

70 $ s 52P28

I44
Pr - Nd

59 85 60 e~

0

2.97 17.5 P 2.98 2 97$ s 84E9
2 ~ 965 I 5 90 $ s 52A19
2.97 I & 98$ s 52P18

y~s in &5$ of disintegrations {54E9,
52P18) . If I+0 is assigned to pr144,
difference in value of log (2I~+1)ft
for Cei44 and Pri44 would be increased.

Ce
58 87

I 452
Pr & 2.0

59 88
Om P 2.0 y&s present (54M7) .

7/2, 9/2 &5.O

5/2, 7/2+
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TABLE I.—Coetivued.

Disintegration Adopted Q

Mev Error

Decay Data

Type Mev E&or $, Method Ref.
Comments

l452
Pr - Nd

5g 88 60 85

5/~, 7/a'& 6.3

& I.7 6 0 P 1 ~ 7 54M7

Pm
61 8u

5/Z, 7/a+

I 45?
Nd

60 85

7/8

~oy 0.45 p ass1gned to Pm145 (52IPO).

l%5?
Sm Pm

82 83 61 8u

7/Z, g/S 5/Z, 7/a'

5/Z, 7/Z'

& 0.06I 410d

OIOB1

52R10 Parent 30y Pm (51818).
52R10

I46
Ce Pr

58 88 5g 87

0 &uo I
3

I.O? 13.9 P 0.7
Oo9

y 0.32

sc in 54B10
53C10

sein 54B10

Complex y spectrum. No (0.32') y
coincidences. Spectrum of p&s
co1ncident with yis is sim1lar to p
spectrum (54B10), therefore 0.7 P is
assumed in cascade with 1ntense 0.32y,

I 46
Pr - Nd

5& 87 60 86

3 7 u

0

4.2 24 o4 P 3i7
3 ~ 8

0o455 13

(3.7 P )(0.46y)

56% sc 1n 54B10
53C10

scin 54B10

54B10

2.3 p (44$ )+ 1.49y+ 0.455ygives
good energy match. (0.46y)(0 ~ 75+,
1.49+)» (2.3 p )(0.75y, 1.49+), and

(0.75 p)(0.75 p) coinc idences. No

(0.75y)(1.49y) cOincidences (54B10),

I 46
Pm Nd

61 85 60 86

0

For p decay see below.

I46
Pm — —~ Srn

61 85 62 8u

48.6 o'

& 0.7 P 0+75
0 ~ 7

Io
I»

52L20
52K25

Nd
80 87

g/8"

l 47
Pm

61 88

7.6 7/2

0.9l 11~ 1 P 0 ~ 825 15
0 ~ 825 15 60%

/ 0 ~ 0918 g'
0 ' 091 I
0 ' 0915 10

(0 ~ 825 P ) (0 091+)

s 52R10
s 51E23

s 52M18
s 52R10
s 51E23

51E23e52R10

[0.60 p ( 15% }1 [0.32+] coinc1dences
and I.0.38 p ( 25$ i t.0.53+/
coincidences support adopted Q

(52R10y 51E23) ~

l47
Pm = Sm

61 86 82 95

5/2+ 7.u t/2

0.225 3 2.6y 4 0.2232
0o229 I
0 I227 I

No p

s 49P20
s 50A1
s 49E23

50s26, 50m3~ 47M28

I47
Eu Sm

63 8u M 85

5/8 7/8

7/2

& 0.208 3 ~, noP
Oe208

53M17 0 12 g (53M17)

53M17

I '482
Pm — Nd

61 e7 60 88
o+

For p decay see below.

I 48?
Pm Sn

61 87 62 86

I O. g 0

2.7 ? 3 42 P 2.7 7$ a 52K25 0.7 P (93% ), 1.0y (52K25).
0.6 p , 1.7 p and 0.54yreported
(52L1).

l48
Eu — Se

63 85 88 86
o+

& 0.58 54 y 0.58 53M17
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TABLE I,—continued.

Disintegration Adopted ~
H lf-lif

Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

I%9
Nd - Pm

80 89 61 88

8/8, 7/8 &6.1 7/a'?
5/a'?

l.6 1 ~
.8h p

1o4
1o5
io6

(100/, s
I a
I 4 a

a

52R10
SOK71
50mS

46B25

(1.1 p )(0.210~ 0.266y) and

(0.95 p )(0.65Qy) coincidences give
plausible decay scheme with good energy
match. Complex y spectrum (52R1p) ~

0 114 I"
(1.5 P )(o.114y)

52R10

52R10

I%9
Pm .—, & Sm

01 88 62 87

5/S ? 7.0
sf'

l.3% 2 5Qh P 1.05
1 o05

0 285 3

(1.OS P )(0.285@)

52K27
52R10

52R10

52R10

The shell model argues for a transitiOn
between ground states but the adopted Q
is based on the reported pycascade.

Eu
63 86

5/a, 7/a'

l%9
Sm

62 87
&0.57 120 y 0I57 ssM17 Q.so y (SsM17).

I 50
gd . . Pm

6o 90 61 89
0+

Stable '? No p (7' & 2x10 5y)
/3

52M4

Pm
gl 89

I 50
& g. q.

68 88

7.0 ?

0

2.7" P 2.O1 3

2e4 I

(2.O1 or S.OO P )(2.4 y)

70$ s 52K25 2.01 P (70$ ) or P, QP P (PP$ ) in
coincidence with ten yes (p.14 to 2,4)
(54F12) ~

54F12

Eu
63 87

0,1

l50
Sm

68 88

0

15.7 No p
Noy& no ce

53~ 1.8 p reported (SQW64). For p decay
see below.

I 50
Eu —

— —=- Qd
63 87 6u 86

O I &65 O

l.07 2 1S.7" P 1.O7

No y, no ce

53M54 F-K plot is not linear suggesting
complex P decay but no evidence for
required yis or ce is found (Sp~)

!5I
Nd Pm

60 81 61 90

8/8 ? 5.6 Il/8 ?

5/a ?

& 3.07 12m P 1.9S

y 1.14

P (1.14y)

52R10 Complex y spectrum. p (~ p, 1y)
coincidences (52R10)

52R10

I 5I
Pm Sm

61 90 68 89

5/2 ? 6.9 ?

9/8 ?

75h P- 11
y Oo715

P (o.715y)
71

52R1.0 Very cOmplex y spectrum.

52R1 p p (0 '100y 0 ~ 165 y 0 275y, Q.spy)
coincidences (52R10).

Isl
Sm . — Eu

62 89 63 88

8/8 ? 7.3 7/2 ?

s/z+

0.096 Z 7py 11
3
5

0 019 I
0 021

P (o.o19y)

s SOA1

S 49KS
pc 52W25

s 49MS

Pc 52W25

Pc 49S$5

S2W25

l5l
gd Eu

6u 87 63 88

7/Z, 9/a

5/g+

& 0.27 3 ~150 e, noP+

Oe27

50H1 8

50H1 8

Eu
63 88

I 52
Sm

68 90

u+

& 0.365% 6
E'

0 +2445 6
0o2456 7

y2 0'1218 5
Oe1212 3

(0.244 y) (o.121y)

49MS, 49H4
s 54C24
s 54L7

s 54C24
s 54L7

50F80

0.720y, 0.964y, and 1.086y converted 1n
Sm (SOC4) may belong to Fu152& decay.
For p decay see below.
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TABLE I.—Co~tieued.

Dis inte grat ion Adopted ~
H lf 11f

Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

I 52
Eu

63 88 6u 88

0

(see comments) Radiations not easily separated from
those of Eu154. Main decay may be by
0.9 P + o.12sy+ o.344 y.

l53
Bm Eu

62 91 63 80

r!2 r.3 5/2

0.798 u 47 P 0o 795
Oo810
OoSO

Oe80

Qo800

21/, s 54LS
10 &19$ s 54G19

33$ s 5OH17

2 sc in 52B49

20 Zsc in 52B49

(0.69 p )(0.103y) coinc1dences support
adopted Q value (52B4g, 62R10, 54LS,
54G1g) other p branches + y~e (54LS,
54M10, 54G19y 52B49y 52R10y 52S47y
5OH1 t),

l53
Qd Eu

6u 88 63 80

r/2 r/2'

& O. I 0% 236 e. , no P+

0.104 I
No other y

5QH18

52C33

52C33

Tb
65 88

3/2'S

I 53'P

6u 88

r/2

& I.2 e, no/'
1 02

50W13 0,23 y and ce present (SOW13) )
50W13

Eu
63 81

l5%
Sm

62 82

0'

16y K/P & 0 05 49H4 Direction of decay unknown,

Eu
63 81

l5%
Qd

6u 80

12.1 0

& l.88 ]6y P- 1 88
1eg

22$ s
10'

50K12 Complex P and y Spectra (SOK12, 54L/,
49H4, 54C24). High energy P found in $0154

4gM5 separated from Eu152 (49M5f SQK12) ~

Tb
65 88

l5%
Qd

6u 80

0'

& 3.76 1V.ah p ' a.v5
ao6

3 50t s
s

53R26 1.66 P (5ot) and complex ce" (53R26).
SOW13

I 55
Sm Eu

62 83 63 82

8/2 S 5.8

5/2'

2.2 23.5m
1 ~ 9
1 ~ 8

Oe246 2

ya O.1O5

(1 8 p )(0 246y)(o. 1o5y)

52R10
50&7

42K3

52R10

52R10

I 55
Eu — & Qd

63 92 6u 81

5/2 8.2 r/2

0.208 1 py P o.25a
0+243

~ Oo25

No (0.25 p ) y

5 16$ s 54LS
5 20 $ s 49M5

I JA pc 52W25

52W25

Energy match provided by 0.152 p
(84% )+ 0 105y (54L8, 54C24~ 62W25

49M5). Several other y~s (54LS& 54024&

52R10, 62W25) ~

l55
Tb

'

Gd
65 80 6u 81

3/2 P p

r/2

(see comments) 190 SOW13 1.4 y (GOW13).

I56
Sm — — Eu

62 8u 63 93

0 46el
2

& 0.9 P 0.9 50w9

l56
Eu - Cd

63 93 6u 92

2 ~ 9.8' 0'

2.C 16o4 P 2o4 40/, a 50w9 Approximate energy match provided by
O.5 P {60$ )+ a.oy {SOwg).

I58
Tb . Gd & 2.3

65 91 6u 92

5.5 0

5oo P' 1.3 0.3y, 1.1y (49B1).
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TABLE I.—Cont&wed.

Dis inte grat 1on
Adopted Q Half-life

Mev Error

Decay Data

Type Mev Error g Method Ref.
Comments

Tb
65 81

l 56
Dy

86 90

0

5 ' 0 For p decay see above.

l57
Eu

63 94 6V 93

5/2, 7/Z 8.0 7/Z, 9/Z

1 15+4 P ~1o7 I» 25$ a 50w8 1.0p (75$ ) + 0.6y+ 0.2ygives
approximate energy match. O, ey/0. 2y

(50wS) .

Tb
85 92

3/2 ?

l 57

6V 93

7/Z, 9/a

& 1ooy
or & 30m

Not observed from Tb(24-Mev P) or as
daughter of 8.2 Dy 5 (53H23).

l 57
Dy ~ Tb

68 91 65 92
& 0.325 7 82 Nop or e

0 o325

53H23

s c in 53H23
7/Z, 9/Z ?

3/2 ?

I59
Qd — Tb

6V 95 85 9V

7/2 & 8.& 5/2

3/2

l.26 18oo P O. 9
0 ~ 95
Oo85
Oo9

1

10
10

1

a py 53J21
a 49B1

48K3
48K21

p 1~ ip )(Q ~ 058y) coincidences give fa1r '

support, to adopted Q. No yy, no y
(x ray) coincidences (53J21).

0 o 364
0.38 u

0 ~ 35

(o.9 P )(o.364y)

53J21
49B1
4SK21

53J21

l 60
Tb — Qd

85 95 6V 98
71d No p 50B19 p decay (see below) ~

Tb
65 95

l60
Dy

66 9V

8 ~ 7 ?

l.82 71d P 0 850 10
0.860 10
0 ~ 882 10

0 o 960
0.962 !4

(o.se P )(o.96y)

40 $ s 53S70
43 $ s 50B19

s 48C9

s 54B26
s 50C17

54B26

Complex p and y spectra. pyandyy
coincidence measurements permit self-
consistent decay scheme (54B26& 53370,
52M3y 52M5 50B19y 48C9) ~

Ho
67 93

l 60
Dy

88 9V

6.0 0

& 2.3 22.5m 0.5 g,
' e 50813 1.2 y pr esent (50N13). Low percentage

of p+ suggests decay is to more than
one level.

l 61
Qd Tb

64 97 85 98

7/8, 9/Z &u. 9

?

3/8 ?

7m P 1.6
1o5

1
1»

0 I 102 3

y2 o.316

(0.102 y) (0 316 y)

p (all y~s and K x-ray)

a 53J21 0.360y, and Tb K x-ray. No (0.36y)
48K21 (0,316y) co inc idenc es, (0.36y) (K x-ray'

coincidences (53J21).

53J21

53J21

l 6l
Tb -- ~ Dy

65 96 66 95

3/a+a 6.5

0.56 6.8 P o.5o
Oo52

y 0.049
0 ~ 045

a 50H18 No other y (52C33),
49B1

52C33
49K1

Ho
67 9u

7/a'?

l Gl
Dy

68 95
2 5h e, no@

y 0 ~ 17

54H1

scin 54H1

O. oeo y (54Hi).

16l
Sr —— ~ Ho

68 93 87 9V
e. , no P+

1. ~ 12

54H1

scin 54H1

Ooo65yt 0 ~ 1958y Vf Oe824y (54H1) o

7/8 ?
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Tahar. E I.—Coetimued.

Disintegration Half lif
Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

Ho
87 95

162

88 98
0'

& 0.95 5 ph ~, nop+
Oo95

54H19 0.19y& 0,71y (54H19). No neutr on

scin 64H19 deficient Ho with 5.0" &7&20y
(64H19) .

Ho
87 95

162
Er

88 9u
& 0.8 '? 65d P ~ O, 8 ~15$ a So%13

163
Ho — Dy

87 98 88 97
m

or & iy
No 5 a«ivity (53H43).

163
Er Ho

88 95 87 98
& l. lo 75 e, no p (&1$)

y 1.1O

63H43 Oa43 y (63H43)o

scin 53H43

16%
Ho — & Dy

87 9P 88 98

?

0+

& 0.119 1 36,7 E '?

Oe073 1

y2 Oo046 1

(o.046y)(o.o73y)

54B29 (0.046y)(0 ~ 037yy 0 ~ 046y) coincidences

64B29 (54B29) p branching (see be 1ow)

54829

54B29

16%
Ho Er

87 97 88 98
0'

0.98 36e 7 P Oo99
0+95

54B29 p (p.090y) co1ncidences. p spectrum
50813 is cons1stent with two p groups

separated by 0.090 (54B29).

165
Dy --- — Ho

88 99 87 98

7/2 8.2 7/2

1.25 2 31 P 1+25 75' s 47S14 Complex y spectrum (53J15, 54W10) .
( 1.2 p )(O.Q94y) coincidences (53J15)
are 1nterpreted as due to an unresolved

p with energy 0.094 less than ground
state p . 0.3 p is 1n coincidence
with all other y&s {53J15),

165
Er - Ho

88 97 87 98

7/2 7/2'

&O 10h

No e g noy

50B85

52K15

TNl

89 98

1/2+

165
Er

88 97
& 1.38 3 245 No p'(&1%)

1e38

53H43 0.205y, o.sosy, 1.16y {53H43) .
sc1n 53H43

166
Dy -- - Ho

88 100 87 99

0 &51 1

&O 2V
& O.22 2

P O.22

y & o.os

a 50B30

SOB30

166
Ho -~ Er

87 99 88 98

s.u1 0'

2 27031.85
or

1.29 3
(see comments)

g"
1 ~ 84
1e88

2' ~66$ s
s

2 s
26$

74 $ p branch to Q.pso level (54S12).
50A75
4901
64S12

& 9.8 (0.28P ) 30 P Oo28

y1 0.725 15

2 0 280

(Oo73y)(oo28y)

py

46' a Py 52B18

scin 52B18

scin 52B18

52B18

0 18 p (46% ) + 0 ~ 83y+ 0 28yand
1,1 p (8$ )+ 0,212y give good energy
match. (p, 18 p or 0.28 p )(0,73yor
p.83y) and (1.1 p )(0.212y)
coincidences (62B18).. Q, value of 27h

state fits p decay energy systematics
better (54%1) ~

TPl
89 97

166
& 3. 1

88 98

e, u 0+

7 7h p' 1~ Oe4$ a 7y and 0.24 e present (49M3) ~
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TABLE I.—CoÃf'trued.

Disintegration Adopted 0 Half lif
Nev Error

Decay Data

Type Nev Error $ Method ref.
Comments

I 67
Tm Er

89 88 88 99

I/2+

& 0.9 9~ 6 ~, no/+

y 0.95 10

49W3

a 49W3

0.22yand 0.21 e present (49W3),

7/2 ? ?

I/2+

I67
Yb Tm

70 87 88 88
&0.II8 2 18.5" ~, no 0'

0.118

54H16 0,18'& 0.33y Possible (54H16),

scin 54H16

168
Tm Er

88 88 88 100
0+

&085 8
0 ~ 85 a 49W3

0.21y» L x-ray~K x-ray ~ 0.2. Total e
branching ~ 98 g,. (49W3) . p branching
(see below).

I68
Tm Yb

88 98 70 98

9.u 0+

0.5 2 P ? o.6 I' ~ 2g a 49W3

I 69
Er Tm

88 101 69 100

I/2 8.1 I/2

0.33 9o4 P Oe33
Oo33

Noy

I»
I»

s 48K11
sc in 49B60

48K11

7/2 ?

I/2

I69
Yb - Tm

70 89 88 100
& 0.308 2 33d

0 a 308
Oo308
Os307 g»

46B9

51N85
49C23
50849

&any yes Present (61M2S, 49C23i SOS49) ~

I70
Tm Er

89 101 68 102

0+

127d For p decay see below.

I 70
Tm

89 101 70 100

I 80 0+

0.969 3 P 0.968
Oo970
Oo970

Oe970

76'"
10 s

5 s
10 s

52018 O.BS6 P (24$ )+ O.O84ygives gOOd

62g7 energy match. p (0.084 y) coinc idences.
49F13 No other y (52G18) ~

49S5

Lu
71 89

0?

I70?
Yb

70 100

?

0

&2.5 1 ~ 7

y 2.6
51WS

51WB

I 70?af Lu
72 88 71 89

0 82 0?

3.4 2 2 1» 87 P 2e4

No y'?
51WB

51WB

I7I
Er Tm

88 103 89 102

5/2 ? 8.5 ?

?

7.el I/2'

I .47 7.6 p 1~ 05 3 72 $ s

Oa307 3 s
Oo306 10 s

0e 113
Oa113

48K11

51K26
48K11

51K26
48K11

1,49 p (6$ ) directly to ground gives
good energy match (48K11), 0,67 p-
(22$ )+0,805y (48K11) in doubt

because 0.805ynot found (61K26}.

I 7I
Tm Yb

89 102 70 101

I /2+ 8.u I /2

0. I 0 680 P O.1O 48K21

48KR1

l7I
Lu

71 100 70 101

7/2+? ?

I /2

& I.2 BI5 51WB
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TwsI.E I.—Conti sued.

Disintegration Half-li fe
Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

Lu
71 101

I 72
Yb

70 102
6 7d

102

5&8
51W8

172
Hf' tu

72 100 71 101

0

& 0.8
Os8

51W8

51W8

Lu
71 102

7/2 ?

173

70 103
& 0.88 8 500 0 ' 88 51M8 O.22 y (51M8).

Hf
72 101

1/2 P

173
Lu

71 102

p

7/2

& 0.299 23eB

Oo299

51W8~54M2

scin 54W2

O.121y (54W2). O.63y and 1.02y cOuld
belong to Hf171 or Hf173.

Lu
71 103

174
Yb

70 10u

0

&0 165 51W8 y and e repor ted (51W8). p branching
(see below).

Lu
71 103

174
Hf

72 102

8.8 0

&0.6 2 1 16sd P '? OoB 20/, a 51M8 y& and e rePOrted (51M8),

175
Yb tu

70 105 71 104

& 8.u ~72'

0.48 4 2 P o.so
Oois 5

No (o.so P ) y

4BB9
cc 46A2

4BB9

0.13 P + 0.35y gives fair energy match

(46B9) ~ 0 138y 0 259y 0 283y and

0.396y reported (50C16),

175
Hf - Lu

72 103 71 1ou

7/2

& 0.431 70d

Oo431

49M11 0.089y& 0.113y, 0.228 y, 0.318y and

0.342y fit into consistent scheme with
good energy match (52B25, 51H1Q, 53B81).
1.5yreported (49W11) would make Q& 1.5.

Lu
71 105

176
Yb

70 106
0+

2o2 X 1010$ 6/j9 & oe1 54A3 For p decay see below.

Lu
71 105

176
Hf

72 10u

18.u 6

2'
0+

I ~ 00 2 2 2xio y P- 0 40
0+40 2"

0 306 8
0+27

2 0 203
Oo18

0 ~ 089
0I090

(o.32y)(o.2oy)

(Oa4 p )y

a
47F7

sc in 54A3
52S64

sc in 54A3

52S64

scin 54A3
52S64

Ta
73 103

176
Hf &I ~ 2

72 10u
8h e'y no j9

1 02

5OW67

50M67

7u 102

0+

176
Ta (see comments) 80m

73 103
2 0 p ( 0 5$ ) 1 3y(50WB7) ~
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TABLE I.—Continued.

Dis Inte grat, ion Adopted Q
H lf lif

Mev Error

Decay Data

Type Mev Error $ Method ref.
Comments

177
Yb

70 107 7I 106

i/S, 3/Z 6.i S/Z, 3/Z

5/Z

1.4 1 Bh P 1.3
102

Qeiso 10

pydelay 0.13~

46B9
cc 46A2

scin 49M41

49M41

I 77
Lu Hf

71 106 78 105

5/Z' 6.8 3/Z

0.49 6.8 P O.49S
0 o475

65', s
5 s

49D5
SOA13

Approximate energy match from Q 366 p
( 17$ ) + 0 112yand 0.169 j9 ( 18$ }
+0.206y+ 0.112y. Crossover 0.318@
observed (49DS, 52M6) ~

Ta
73 104

177
Hf

72 105
&1.4 2.2'

y 1.4
SOW67 0.1 e (SOW67) ~

SOW67

3/2

W
7' 103

I 77
Ta

73 10M
& 1.2 202

1 02

SOW67 0 45+p 0 13e i 0 4e (SOW67) ~

spW67

Ta
73 105

178
Hf

78 106

Q ~ 5

& 2.08
Or

& 2.0

5 9.3Sm P
' 1.O6

P
+ ~ 1 P

5' ~6$ s
5N ~3$

1.5y present (SOW67),

50W67 1.3-1.5+ present (SpW67),

Ta
73 106

l79
Hf

Fd 107

S/Z, 3/Z

~ 600 Q. ie"& weak Q 7g (5QW67).

Ta
'73 j 0'7

I80
Hf

72 108
~+

0

& 0.093 Bei ~, no p (&10 3g)

y O.O93

3801,50W67. y 51B87

S 51887

Total e ~79$, Total p ~21',.
e(g.s. )/e (p.093 level) ~0.7 (51B87).

Ta
73 107

180
lit

7V 106

6.8 0

0.70 Be1 P Oo705
Po7
Q ~ 7

j5 ~10$ s
a
a

51B87 0.605 p |11$ )+ 0.102ygives good
5Qw67 energy match. p{~o.1y) coincidences
51M47 {51B87)~

l81
Hf Ta

7S' 109 73 108

3/8 7.2 5/2

9/Z

~7Z

I.020 4S

50P62

P 0o406 3 s

0 133 I s

y2 O.481" s

y1y? 49B9,50P62, 50C9, 50F80

yiy2(e) 54M3

p(yi 'y2) delay

«'p energy Is weighted average of five
spectrometer measurements (53BBI, 52F14
49CII, 51BSO, 49J5). QI is weighted
average of six spectrometer
measurements (53BBI, 51B50, SOC9 49H34
49C11, 49JS). y2 Is weighted average
of seven spectrometer measurements

(53B81~ 52F14f 51Bsoi SQC9i 49JS 49C11

49H34) o

181
W - Ta

'70 107 73 108

P

9/8

7/8

& 0.289 140

1 0 1525 ~5

0 ~ 1365 10

yiy2 7

53C41

53C41

53C41

0.03 0 6y 0 Bg I ~ 8+ s not 'found

(S3C41) .

l82
Ta lF

73 109 7Q j08

&8.0 2

0

1.732 5 p 0 I510
0s53
0 o53

1 i222

{O,S p ){hardy)

Xtl 54830

SOE2

5 &ipog s 54B30
(100$ s 50J62

s &QB21

perp complex y spectrum (54880' SRM45p

SPC16, 50E2, 49G14, 49B21)~ Probable,
final state oi 0.510 p is the 1 222
level of W182 (54B30, 54M35, 64810,
54F13)e

182
Re - W (see comments)

75 107 70 108

?
0+

SOW14, 50D61 Several y" s {0.11 to 1.6) listed
{50W14)SOD61) ~
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TABLE I.—COStfSled.

Disintegration Adopted Q Hali-life
Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

Os
76 106

0+

I 82
Re

75 107
&Q ~, nop+ 50J5

Te
73 110

I 83
& 0.56

7u 109
& 6.7 ~12

5.2 P 0 558 10
Oe6 I"

53D20 27 yes (0.041 to 0.407) observed
51M47 (54M36y 53M38) ~

Re
75 108

I83
(see comments)

7u 109
yis of 0.081, 0.252, 1.0 (50W14).
y's of 01, 03 08, 10 (51T9) Cf
Re 184,

I83
Os r Re

76 107 75 108
&1.6 y 1.6 SOJS 0.3 y (soJs).

Re
75 109

I8%
lf

7u 110
&I P 50d 1oo

1 ~ 0
0.9

SOW14

51T9
4OF1

Several y&s reported with energies from

0.043 to 1.0 (50W14). ~ i.oy assigned
to long-lived Re183, Re184, Re189{51Tg).
Seems def1nitely to belong to Re and

possibly to other. 1sotopes.

I84
Re Os

75 109 76 108
0+

5Qd No p SOW14

I85
2B

73 112 7u 111

6.3

l..7 P 1.7
1 ~ 6 I"

From 1.85m W185 isomer
ce 0.075

50D54 0.075 ce are probably L ce 1nd1cating
51M47 y 0.087

50D54
scin SOD54

I'
7u lll

I85
Re

75 110

7.5 5/2

0.%29 74d P Oe 428
Oe43
Oe43

Noy

s 4SS24
s 48S18
s 48P2

53L20, 48P2, 47C2

Os
76 109

I85
Re

75 110

P

~2+

& 0.879 5

0 ~ 879
0 ' 878
Oe88

0 ~ 88

94

9Jt

I
I

S 53C13
s SOBS1

52S57
sc in

SKM22y 50B51y 48KSi 47G1 0.64sy (s3C13, s2ss7, siM22, soB51).
0.234y, o.163y (s3C13) .

Re
75 111

0,1

I86

7u 112
2+

0

& O. I230 6 51S39,51M23

y 0 ' 1234 6 s
Oe123 I s
0 ' 122 I s

p per disintegration ( 10

No P [ce (0 122y)l

53A32
51M23

51S39

SOM87

51S39

e ~3/, to ground state and ~2 $ to
0.12 level (51823) ~

I 86
Re —

- Os
75 111 76 110

0 I 7 7 0

I '068 3 9,h 1.064 u

1 ~ 060 10
1 ~ 070 10
1 ' 070 5
1 ' 09

No (1.07 p )y

s
73$ S

76$ s
67$ s

~67$ s

54G20
SE452
51M23
51S39
49G3

51M23

0.93 p (19$ ) + Q 137yg1ves good
energy match (54G20, 53A32, 51S39,
51M23) ~ (0.93 p )(0.14y) co1ncidences
(s3W26) .

N'

7u 113

3/2 P

I87
Re

75 112

8.0 5/2

l.31I u P 1 304
1o318
1 o33
1e34

20$ s
13"

30$ S
2 s

53C11
49L10
48P2
48H52

Good energy match provided by 0,62 p
( 80 $ ) + 0 69y. Other y's f it decay
scheme (53C11, 53S1, S2M45, 49L10f
48P2p 53G30) e

l87
Re Os

75 112 7d

~52 I 7.6 11/2, 13/2

p. p39 5 4 x 1012y p
— 0.043

~ 0 ~ 034

a 48N1

ppl 53GB
0.4 p reported (52D2B) ~
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TABLE I.—Cont&sued.

Disintegration
Adopted Q

Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

I87Ir Ps
/7 110 /6 111

3/2 ? 8.S ?

II /2, 13/2

&3.2 11.8h P
' 2.2 I O.2g+ s 50C11 1,3y. , 0.28ce, , 1.2ce Present {5QC11).

I 88
Re Os

75 113 /6 112

210 &78 0

2.08
(see comments)

17h P 2.O7

2ei0
2 &100$ s

s
52R39 Complex y& s. From y intensities get
49B21 ~25$ Of P to ground, ~ 62$ tO P.1553

level. (52R39, 53M39, 49B21, 48C23) ~

Ir
/7 111

I88
Os

76 112

8.2 0

& 3.0 41os P 2 ~ 0 I 0.3$+ s,a 5QC11 1.8y, 0,16ce e Q. 85ce (50C11).
o.is6y (54N4).

Re
75 114

l 899
Os

76 213

3/2

(see comments} 150
or &sy

150 0.2 p and &syQ 75 p found frOm

Re(th n) (51L19) 250 0.2 e and 1.py
assigned here from W (a, p) (51T9).

Re
75 116

19I V
Os &I 8 2

76 115
(see comtrM, nts)

& 5.7 7/2?

e. 8m P 1.8 This activity from Qs(20-Mev n) assigned
to Re {53A24) ~ 17m period from
Os (23-Mev y) (SQB7) is poss1bly mixture
of 9.8 and 22m (Rei ),

Os
76 125

I 9I Ir & 0. III3
IIV

& 0.3I 3
5.6 ?

3 /2+

isd P 0.143
0e 142

52K27
48S18

P, Q42 y and 0 128y (52S57, 52K27., 5QBsiy
52J23) ~ P (e 0.042y) coinc Idences
(52K27) i (e 0 042y)(e O.129y)
co1ncidences (52S57); no p(e p. 12ey)
coincidences (54M10),

l9l
Pt Ir

78 113 /7 110
& 0.62 I 3o2

y 0.62

49W8 Total of 16 y~s permit self cOnsistent,
scheme (54T13, 53S20, 54G4) .

3/2

I 9I
Au Pt

78 112 78 113

3/2 ?

& 0. 159 2 4 0 1587 16" 54G4 o.048y, o.091y, 0.130y (54G4) ~

Hg
80 211

I 9I
Au

79 112

?

3/2 ?

& 0.27% 3 57m Oo2741 27~ 54G4 0 2526yy 0.0111e" (54G4) ~

Ir
77 115

I92 Pt
78 224

&.8.2
2+?

2+

0+

I .58 I ' 74o4 P 0 ' 67
Oo66
Qo67

Oo62

I &100$

Oo308454 33

2 0.295942 31

Oo316462 34

1 o58 3

Xtl
Zsc in

52M45

52R40

52B77
51S84
47L6
47J1

Xtl 52M45

Xtl. S2M4S

Energies and intensities of other yts
support decay scheme (52M45, 52B77.,
51S84~ 50W80) I

I92 h
Au - Pt (see comments) 4.1

78 113 /8 114
0+

Many y&s present including 0.316y and

0.2e6y (53E14 54G4) 1 9 P ( 1$ )
(49W8) ~

Hg
80 112

0

I 92 h
Au (see comments) 5.7

78 113
1 4yand several lower energy y&s
present (54G4, 52F6) o io2 p (52F6) o

I93
Os Ir

/8 21 7 /7 116

I /2 & 7.2 3/2

I.09 2 P 1.1O

1 ~ 10
1 ~ 05

2
3

scin 54D4
s 50B51
s SOMQO

Complex y&s in co1ncidence with weak
lower energy p&s (54D4, 53C13, 53S46,
52S57, 50M60) ~
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TABLE l.—Covtimued.

Dis integrat ion Adopted Q Hali-life
Mev Error

Decay Data

Type Mev Error $, Method Rei.
Comments

Pt
78 115

I /2

l93 Ir
77 118

3/2
or &1h

Au
7S 11u

3/2

l98
Pt

78 115
& 0.440 u 17o4

y 0.439e uu'

53E14,54G4, 49W8

s 53E14

Complex y&s (53E14, 54G4) .

I93
Hg Au

80 113 7s 11 u

3/2 3/2+

I/2+

3/2

& 0.224 2 4h

Oo1865 Ig

2 0'0379 u

54G4

54G4

Ir
7/ 117

l94
Pt

/8 118
& 8.2 O+

2.16 19h P 2.18
2 ~ 1

41W7

47G1
0 48 P ( 0,5 g, )+ 1 48y+ 0.33y gives
approximate energy match (48M14, 51C33&
52W1 ey 53K7~ 54B2) ~

I 94
Au Pt

/S I I 5 /8 118
& 7.u o+

&2.S 39,5 P 1~ 8 I 3$ a 49W8 0.291y& 1.48yand 0.~8y in cascade.
2.1y crossover, plus weak 0,466y
indicate Q & 2.6 (49S17).

I95Ir Pt
77 118 /8 117
3/2' & 7.2 I/2

2. I 2.3h P 2.1
No (2 1P )y

a 54B2

54B2

1,2 p + 0 ~ 88ygives energy match.
0.42y& 0.66y, and & 1.0y present. apy
indicates another lower energy p
(54B2) ~

Au
7S 118

3/2

l 95
Pt

78 117

5/2

&O. l27 $80

0+126
Oe129

52S26,49S17

62S26
s 4QS17

0 ~ 030y and 0 098y Present (62S26y 54G4)

Hg
80 115

3/8

195
Au

7g 118

?

3/2

& l. l5 Qo5

1 ' 15

54G4, 53H44

S 53H44

Other yes of lower energy and higher
intensity present (64G4, 63H44, 52H54).

Ir
77 11g

I967
Pt

78 118
& u. u

O+

».0 Qo7 p
— Oo08

~1+0
2 & 100$ a, 54B2

scin 64B2

0.58y, O.vey (54B2) .

l 96
Au Pt

7S 117 78 118

2 i 3

& 0.687 5.56d

Oo332
0s330

0+364 .

0+358

yy(e)

52S40, 49S17

s 52S40
s 49S17

s 62S40
s 49S17

53S5,51S61

Total e branching 95$, p branching 6$
(49S1v).

I96
Au Hg

7g II 7 80 118

2,3 7 2 2'
o+

0.70 P Oe27
Oe30

Os426

P (0.426y)

2 s
s

52S40 Total e branching 95 $ (49S17) ~

49S17

52S40

52S40

Ir
120

197 Pt
78 119

& 5.u
I/2

&l.S p 1.e
(1.6 p )y

2 &100' a 64B2

64B2

1,8 y and other yis present (54B2) ~
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TABLE I.—COStMQed.

Disintegrat1on Adopted ~
H lf-lif

Mev Error

Decay Data

Type Mev Error g, Method ref.
Comments

197
Pt Au

78 119 79 lie
I /2 6 2 I/2

~az

0.75 P O. 67
Oo62

Os077
0+077

I ' 98.5g, sl
u» a

52$27 Intensity of 0.077ysupports Pycascade
52H16 [e (0.191y)j [e (0.077y)] coincidences

52$27 fo~d as in Hg (52S27) ~

52C12

Hg
80 117

I/Z

197
Au

79 118

I /2, 3/2

I/2

3/2

& 0.268 I B5

0+192
Oo 191
0o 191
0 ~ 191

2 0 077B
0 ' 0774
0»077
0 ~ 078
0 ' 077

[e (0 191 y)l

8»
I

I
[e (0.077y)l

s
s

43F1

53H44
53M22

51H17
52Ci

53H44
53M'22

51H17
52C1
50F55

51H17

yiy2 coincidences also found in decay
of pt197.

Ir
77 121

198
Pt

78 120

& 5.9
o+

Os78

(3.6 p )(o.78y)

54B2

scin 54B2

54B2

Au
79 119
2+,a~

198
Pt

78 Izo
20 697 No ~„(&O.Sg) 49RB~ 53B1'7

I98
Au — - Hg

79 119 80 118

3 7 ~ 0 2

11.5 0

l.377 5 2. 697 p O. g65 " 5 98/ s.

0+411770 36 Xtl
Oo41173 7 s

52M45

52H3B

'"P energy is weighted average of six
spectrometer measurements (52M29& 52S62
52F14, 49L7, 49L6, 49S17). Energy
match is provided by 1.371 p
(0 ~ 0025$ )(54E4) and 0 29 j9 +1 8$ )
+ 0 B76y+ 0 412y (51E2 51B52 51C24
53S19' 51CBy 54E4 f 54M1 9) ~

I 98
Tl Hg

81 117 80 118

Z ~ 3

& 1.086 e sh y1 0'675

y O.411

53B79 Levels of Hg198 from Au198 decay

53B79 ind icate yi and y2 in cascade. Other
y&s (53B79),

o+

I 99
Pt Au

78 IZI 79 120

a/z &.6.2 a/z+

& 1.8 P 1.8 41$8 Complex y spectrum. ( 1,2 p"){0,197',
0.246yy 0.316yy 0 54y) coincidences
(54L24).

199
Au Hg

79 1ZO 80 119
a/z+ 5.8 - a/z r

0.45l 5 3 ~ 15 P 0o291
Oo30
0+300

0»157
Oo158
0 ~ 158
0 ' 159

5 73$ s 52S26
I s py 52B2B

25 73~5 $ S 51$58

s 52$26
s 52$47
s 52C12
s 51$58

Energy match provided by ~ 0.45p
(7$ )(52$2B, 52B26, 51S58) and 0.25 p
{20$ ) + 0»21y (52$47, 51S58, 52B26g
52C12). Pe, yy, and e e coincidences
support decay scheme (52$47, 51$58) ~

T1
81 118

I /Z F

l99
Hg

80 119
& 0.%91 0 7h e., noP

y 0.49o
0»491 5»

51I2, 4901

51I2
53B79

Complex y's (51I2, 53B7g). Not parent
Of 44 Hg (53B79) ~

200
Au —

-- Hg
79 IZl 80 120

0 I &69 0

2.3 48 P 2.2
2»5

Ply=5

1»
I »

a 52B63 0.39y and 1.13y Present {52B63).
4188

52B63
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7Am, z I.—Continued.

Disintegration Hal f-l Ife
Mev Error

Decay Data,

Type Mev Error g Method Ref.
Comments

200
Tl Hg

81 119 80 120
& I.36 I ~, nop'

1+36

51I2, 4901

sn', ce 51I2
Complex y&s (51I2, 53B79).

0

200
Pb Tl

82 118 81 119
0+

& 0.320 3 18h

0 ~ 320

49N5

5106

0.139 y also present {5106).

20l
Au Hg

79 12Z 80 I21

3/2' 5.9 3/2

26m p
p /y= 2o

95$ a 52B63 0.55 y Present (62363).
52B63

Tl
81 120

I /2'

20I
Hg

80 121
0 O. I 68 2 72" e, nop

0 1B76

49N5

53B79

Pb
82 119

2QI
Tl

81 120

I /2

& 0.583 3 8 i 4 y 0+583 s 54W12 0.325 y (64W12) .

Tl
81 121

202
Hg

80 122
& 0.%37 12.5d

p+& 0.5y,

y 0.4391 uu'

0+431 10
0+435 5

No other y

50W17, 42M3, 40K8

50W17

s 53B79
sc in 62M28
s, a 5OW17

53B79

203
Au - Hg

79 12u 80 123

3/2 ? u. 9 3/2 P

I.9 'F

{see comments)

P 1.9
p/y = io

0.69ypresent (52B63)~ The adopted Q

Is put In doubt by the anomalously lo|N

ft value for the parity change
transition predicted by the shell model.

203Hg: Tl
80 I 23 81 122

3/2 8 6.u 3/2

~12

0.%87 2 P O.21O
0e208 2
0 205 10

0e279 3
Oe286 8"
Oe278 3
0e279 2

Oo286 5

pc 51W22
s py 49S16

48S30

s 52C1
scin MJ23
s 51W22
s 49S1B
s 48S30

py delay & 0,4x10

Pb
82 121

3/2, 5/2

203
Tl

81 IZZ

5/2

1/2

& 0.678

(see comments)

52

y 0.685 10
Os 683
0+678 2

sc in 54P4
scin 5474
s 54W12

(0,40y){0,28y){e) consistent with
I 5/2y 3/2t 1/2 (54V4y 64P4) ~

Q"- 1~ 8& 0 5 from &K/& (64W12) ~

Q= 1.4 from 6„/&„(54P4) ~

200
Tl - Hg

81 I 23 80 12u

0+

0 33 I 4y Continuous y spectrum

E (max)y
Oo25 I

io6$ 62D22

K b in6Ing energy 0..0833. p branching
{see belaw) ~

20%
Tl - Pb

81 123 82 122

8.9' 0'

0.762 P O.76O

Oo766
Oo762

10 98 5$ scin 52D22 6I"- 2y. yes ShaPe observed {62D22 62L13

10 s 52L13 SOE62) &

8 s 50E52

No y
No O.37y (& IO 2%)

41F4

52D22



380 R. W. KING

TABI.E I,—COS ttSQed.

Disintegration Adopted Q Hal f-li fe
Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

Bi
83 121

200
Pb

82 122

6 p7

2+

0+

& I.28 12" From 68 Pb204 isomer

Oe 905
Oo9
1 ~ 1

2 0'374

r,yB(6)

47T3, 49S34

49S34
42M3

41F4

s 49S34

53F24, 50S59,50G13

0.217 y reported (49S34) ~ 4@of decay
to 68 Pb (47T3) ~

205
Hg Tl

80 I25 81 124

I /2 5.5 I /2

I.75 se66 P 1o75 51L23

Pb - Tl
20.5

82 123 81 124

3/2 ? I/2+

&1o6y No long-lived Pb activity observed
from Tl(20-Mev d) or decay of 14 5 Bi
(s4S13) .

205
Bi - — ~ Pb

83 122 82 123

e/2 ?

3/2"?

& l.80 14 5

y

51K3 Other lower energy y~s (51K3) ~

51K3

206
Tl Pb

81 125 82 124
I.SI 4.2m P 1.S1

Noy

S 51A14

51A14, 41F4
0 5.2 0

206
Bi Pb

83 123 82 124

?+

0+

& 2.200, I
(see comment, s)

6o4 e. , noP 51A5&47T3 Very complex y spectrum (51AS).
feeds I=7 2.200 Mev metastable state
of Pb {53A30).

Po
84 122

0+

206
Bi

83 123
& 0.8 9d

y O. 8

47T1

a 47T1

n branching ~ sg, Q3M21),

207
Tl Pb

81 126 82 125

I /2 5.2 I /2

I.%5 4e79 P 1o44
1e47

54' 50E3
39S12

&ea& 0.870+ (41S16).

Bi
83 124

8/2 ?

207
Pb

82 125
& 2.49 50y

Be49

51N2 Very complex y spectrum (51NB 53M67
53A18) ~

207
Po Bi

84 I23 83 124

3/2 ?

e/2 ?

5 7h

1 03

47T1

a 47T1

n branching ~0,01$ (47T1) ~

208
Tl Pb

81 127 82 126

5 5 6 5

3

0

%.97 im P 1.79
1o80
1 ~ 72

1 0'582978 27

2e 61425 5 0
2e 6147 6
Bo 6158 15

(0 58y)(2 ~ 62y)

(1.79 P) (0.58y)

s 48M29
s py 48F9
s pp 47S37

49$, 54E7

Xt l 52M45

s 52L15
s 51B70
s 51H12

54E7, 53K7, 50P59

54E7

1 790 (49% ) 1 51 P (18% )
1.28 P (33$ ) {54E7). ComPlex P andy
spectra and coincidences give
consistent decay scheme (54E7& 48R12) ~

209
Tl Pb

81 128 82 127

I/2? &5 ~ 3 ?

e/2+?

& I.99 P 1.99
1e8

52M24

SOH64
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TWBI.Z I.—Co~t~nued.

Disintegration Adopted Q

Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

209
Pb Bi

82 127 83 12$

g/2 ? 5.5 ~g2

0.63 3e32 p 0 ~ 62
0 ~ 64
Qo B4

W

3

s 52W24
scin 62W24

a 52W13

No y
No e with Ee- & Q, 03Q

52W13

52W13

2IO
Ti Pb

81 128 82 128

3,~,5+& & 5.0
0+

& I.8 32m P
1 ' 9

CC 38L7 y» with E & 2.8 reported by 37D3 and
a 37D3 37N4 not detected by Dyp (6QB20).

Pb
82 128

0+

2IO
Bz

83 127

5.V 0

0.060 1 22y P 0 ~ 023
Oo 0152
Os018
0 ~ 018

3
10
2
2

pc 53H46
pc 63J2
scin 62B2
pc 52 I1

Other y&s weak if present at all
(63W4, 52E17, 51C15)

Qo 0464
Oo 0465 5

0 ~ 0467 5
0 ~ 04B7 5

(0.04e7y)

Oo0645 25

s 53W4

Xtl 52E1"/

s 61B3"/
Xtl 51F3

52B2

Pc 52I1

2IO
Bi Po

83 127 80 128

1 8.0 0

I.I7 4.99d P
" 1.17

1 ~ 17
1«17
1 ~ 17
1017

Noy, no ce

No Oe08 y

1
24

2'

53B80
49L6
49&
40N4
39F2

63W4 y 47L22

53M20

Non-allowed shape does not permit good
determination of p end point energy
(49L6, 53W4) ~ 2 6x106y B1210 is
possibly 25 kev below 5 Bi

2IO
At -- Po

85 125 84 128
& I.SO 8 .3h

is50

49K10 Qe ~ 10 (49K10) ~ 0 ~ 045 ~ 0 ~ 024 ~ 1 ~ 19'

53H49 and 1.46 y~s present (53H49).

0+

2ll
Pb Bi

82 12g 83 128

7/2, g/2 8.1 g/2

I.39 36 1 P 1 39 7' ~80$ a 39S12 Approximate energy match given by
~ Q.6P (~20 $ ) and complex y spec trum

(39S12~ 44M7f 42S9f 40F2y 38C4) ~

2ll
Bi . -- Po (see comments) 2.16m

83 128 80 127

g/2 g/2+

Oe32 $ 31IR a branching = 98.68%. g,
~ 0.6 estimated

assuming log ft 6 as in p

2ll
At Po

85 128 80 127

7/2, g/2 g/2'

&0

Noy (&0.5g)

59$51N2, 4QC1Q a branching = 41 '$

53H49

Pb
82 130

o+

2I2
Bi

83 128

8.8 1

0.582 7 10.64 p 0.590 8' s
0.589 8' s
0 569 8 12/, s

50&54 (0 34 P )(0 24y) coincidences support
48F9 g-value (53M9, 52547, 52M45, 52B26,
48M30 62L20, 49G26, 48M30y 48F9) ~

2I2
Bi Po

83 12g 84 128

1 & 7.2 0

2.2$ . ..60~5 P 2 +250 23
2 e266 23

48M30
48F9

a branching= 35 4 $ (53M26) Complex y~s
indicate complex p decay. Intensities
of y~s imply 2.25 P to ground (52M45,
47J5p 4"/L24, 46S23) ~

2I3
Bi Po

83 130 84 128

g/2 8e3 7/2, 8/2

l.39 1 47 P 1.39
~5 o2
~1o3

68',- s
s
a

53W44 Energy match given by 0.96 p (32$ )

60H62 + 0.43y. n branching = 2$. (50852,
47E3 49H35, 47E3) . 53W44 suPersedes 52W24.
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Twas. E I.—Corti', ed.

Disintegration Adopted Q Half-11fe
Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

2l%
Pb Bi

ea 138 83 131

0 5 8 Q

0.99 26.8m P 44$ s
25$ s

Xtl

0 I 65
0 ' 73 I
0 295217 38

(0.65 P ){e 0.298y)
(0.73 j9 )(e"„0.2gy)

53K40
52B78

52M45

53K40
62B78

[0.59 p {56 )] fe 0.3Sy]
coincidences (53K40) fp ~ 67 p (~$ )]
fe„p,35y] coincidences (52878) ~ See
also (51C15, 53P7, 61K32, 41C4~ 33S»).

Bi
83 131

2l%
Po

8O 130

7.8 O'

3. I 7 19.7 P 3.2 I' 23', s
3 17 2» 23$ s
3 ~ 15 16 a

No (3.17/ )(& 0.16y)

53K40
41C4
33Sar

52W33

Complex yes. All observed have
E & 0 15y (52MS8 53L11, 49M75, 52K11,y
51C15, 52M45, 53P7, 49L28, 5QW2, SOB42,
48623, 47L24, 34E1). 1.65 p and

Probably other P&s (41C4, 53K40& 52W33}
a branching = 0.04 $ (311R).

223
Fs & l. l5

87 136 88 135

& 5.6

21m P 1.15
1 t2

scin 53H59
cc 46p5

Complex y spectrum (53HSg, SpL13).
0.049 y in cascade with most pis
{5OL13)~

225
Ra -- p Ac & 0.30

88 137 88 136
& 0.3~

& 6.6

14 ~ 8 P 0.31
0I28

s 52F27
scin 52E21

(0.0105y)(Q.p3p3y) coincidences
0.0395 y Present (52E21).

226
Ac Th

88 137 80 136

01 76 0

l.2 29 P 1.17

No y

10 50H92

50H92

227
Ra Ac

88 139 88 138
& 6.1 ~32

l.3I 41o2 53B63 0.29 y and p.49 y present in low

intensity {53B63).

227
Ac Th

88 138 80 137

3/2 & 6.7

0.0% to 0.08 22y P Oo 041
~ Oo02

y Os037
Oo037

" u

s SPP'81 & 2$ j9 with 3 kev & Ep& 40 kev {SPL13)~

99$ cc 46PS

SOL13
46PS

228
Ra Ac

88 IOO 88 138
o+ & s.o

& 0.0I8 3 P '7~ Oo 018 3 cc 49L2 L x-ray ~4$ (49L27 53R23) ~ 0 ~ 053 p
(39L14).

Ac
88 138

228
2. I 8

80 138
or 2.20 8

8 ~ 8 0 (see comments)

6.13" P 2 ~ 18

No (2o18P) y

10$, s 53K19 2.18 p could be in cascade with
delayed Q p567 y /cry complex p and

53K19
y decay scheme (53K19, 54B11).

Ra
88 1&8

0+ ~6.1

230?
Ac

88 IVI
ih P 1.2

Ac
88 1&1

230
.Th

80 100

0

&im P 2.2

Pa
81 138

230

& 7.3

n
80 140

0+

1707 P' 0.4 p,2 p, complex y~s. Total p ~ 0.07$
(5404) . Total e branching ~

gpss„

total
P branching ~ 10$, n branching

(48S10, 50M8, 4602) ~

230
Pa U & 0.%3

91 138 98 138

8.0 0+

17 7 P 0.43 4602 p, e, and a branching {see above).
0.22 p p. 8$ ) present {4602).
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TABLE I.—Continued.

Disintegration Half-lif
Mev Error

Decay Data

Type Mev Error $ Method Ref.
Comments

23I
nl Pa

80 141 91 140
0.32% 2 25 B P 0302

0»390

y 0.022

2 44/, s
~20$ s

52F8 0.216 p (11$ )., 0.093 p (45$ )., and

51S41 complex y spectrum give energy match.
0.022 y. Is most, 1nt,ense (62FB).

U
82 138

23l
Pa

81 140

3/8

& 0.076

y Q.o7e

4B02 a branching = 0.05 $, K, L x-rays observed
{49CB). O.O61 y and Q. Q64y present,
{So064).

Pa
81 141

232
U

82 140

8.0 0

P 1.24 6404 Four lower energy p components and
complex y spectrum give good energy
match (6404, 52P29, 48J16, 4907) ~

e (2$ {52BBI)~

233
rh Pa

80 143 91 142

5.8

l.23 23»6 P 1»23
1 »23
1 »2

Noy, no e

SQB68 y»s of low intensity present (53F28),
52RI0
42S6

42S6, 50B68» 52R1Q

233
Pa U

81 142 82 141
0.56 2 i 27»4 P 0»57

0»53
Q»58

3
s

6404 Complex p and y spectra (5pF58 5QEI,
50FSB SOK54, 52B81, 5404) ~

SOEi

nl
90 144

0

230
Pa

91 143

8.8 1.2

P 0»193 2' 67
0 205 2 80
0»190 2"

From 1.2m pa234 isomer 53D25 53S36
6301

& o. lg6 5 24. 10d s 53S36
$ s 46812

46JI

p, ip p (33$ )+ 0.092 y gives energy
match (63S36, 63D26, 46812, 46J1).
Conflicting data on energy of isomeric
transitIon (46B5, 63S36, 5301) ~

23%
Pa U

81 143 92 142

127 58 0

8.~~~

& 2.3l From 1.2m pa234 Isomer

P 2»305 20 90 $
2»32 2 98 $ s

IT '?

63S36
46B5

Complex p and y spectra from 1,2m and

6.7 Pa (53S36 53D25 5301, 47817.
.46B5, 43B4, 38F2) ~

Np
93 141

2N
U

g2 142
0+

& l.%2 4.40

1»42

4689,48J8,5106 ' 0 177 0 442 and 0.803 ylS present

6106

230
Pu — -- Np (see comments)

84 140 g3 141

0
No y

53H49, 48P10 If log ft & Sl then Q.& p.33~

53H49

Pa
91 Iuu

235
U

82 143

8.0 ~52

1 23 ~ 7 P 1»4 SOMB

SQMB

23S
Np — U

93 142 82 143

p

~52

& 0.066 410

y 0.066

5aJi a branching Sxia ~g, tgt, O, i
scin 53H49

Np
93 143

0,1

236
U

g2 Iuu

0+

(see comments) 22" 6102 Total e branching ~ 67$ (5102). For
log ft ~ 7 as In p branch belOw, Q& 1t
p.06oy observed in pu 4 n decay(52F25),

238
Np — P'u

93 Iu3 gu 142

01 /0 0

0.Sl 22" P 0»51 20$ s 5102 p.36 p ( 13'") + 0»15ygives good
energy match (5102) ~
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TABLE I.—Cost tinued.

Disintegration Adopted Q,
H lf 1 if

Mev Error

Decay fata

Type Mev Error $ Method Ref.
Comment, s

U
99 lu5

237
Np

93 Iu4

8.1 P

0.5! &80/ s
g" &100&, s
g» &IOOg,

- a

0 207
Oe204

y2 o.osg
0 ~ 057 I

{o.25 P ) (o.21y)
(O.ai y)(o.oBy)

6 I75 p 0 s 245
Oo23
0.25

53&5
49M43
Soe10

SAWS

49M43

SWS
49M43

SWS
5&5

Complex y&s give reasonable decay
scheme (SAWS). a decay of Am shows
0.060 level in Np237 implying that y2
follows y1 (53H49).

Pu
gv 143

5/Z' p

237
Np

83 I uv
& 0.064 5 4o

os 064

48J9

sc in 53H49

Np
93 I u5

238
U

92 lu6

0

g, 10 No U x-ray" 50F53 " intensi. ty limit not stated (50F53).

Np
93 Iu5

238
Pu

gu Iuu

8.u

~+

& l.4I2 9
& j.29 I

(see comment, s)

2o10 P 1 e 260 13
I e272 13
I I4

y1 0 102 I
Oo103 I

0 ' 044 I
0 ~ 043 I

(1.3 p )(o.lo3y)

55' s
47$ s
40$ a

54S1
SOF53
47J3

54S1
SOF53

54S1
50F53

SOF53

0,26 p" (~50$,") and complex y&s give
fair energy match (SOF53, 54SI, 52A33).

yiy2 cascade implied from Cm «ecay
(53AI4) . 1.26 p component may be
composite of 1.246 p and 1.290 p
imPlying 1.29 P to ground (54SI, 53AI4'

U
92 I u7

239
Np

83 Iu6

5.8

l.24 P 1.22
1 ~ 12

Oe 075
Oo 074 1~

0 ' 073 I

s 51H56
s 48S14

scin 51H56
pc SIK46
s 4.8S14

239
PU

gu 1u5

I ls'

0.7l7 6 2 ~ 32'
0 ~ 705 15

No E &0,72

No (O.72 p)y

SIT22 Complex P and y spectra form consistent
SIG34 scheme (51T22, 51634) .
51H56

51G34

Am
95 Iuu

239
Pu

9u Iu5
& 0.29 12"

0 285 29
Oo3 I»

48S5, 52H63 a.branching ~ 0.003$ (52H63) ~

48SS
scln 52H63

U
99 Iu8

0+

240
Np

g3 I u7

5 ~ 6 0JI

0.36 14.1,' P os 36

No y with E & 0.02

If Np240 has 1 =1, then log(21~+1) ft
~ 6.1 for U240 decay is in fair accord
with 6.5 for Np240 decay.

Np
93 Ie7

0,1

240
Pu

gu Iu6

6.5 0

2. l 6 73 p 2 156 10 52$ s 53K23 1 59 P (31% ) + 0.56ye 1 2BP (11$ )+,
O.goy, and 0.76 p (6$")+ 1,40y give
good energy match.

240
Am Pu

95 105 gu Iu6

0+

&0 50

Noy & 0.7
48SS

52H63

Np
93 Iu8

2%1
& 0.89

gv Iu7
& 5.8

P Oe89 5107 0,15, 0,20, 0,26, 0.58 and 0,7 y~s
(5107) a
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TwBr.z I.—Continued.

Disintegration Adopted Q Half-life
Mew Error

Decay Data

Type Mev Error $ Method ref.
Comments

2%a
Pu Am

90 I V7 95 148
& 5.6

0.02l P Oo021
0 F 01-Oo02

S
a

52F25 0.100 y and 0.145 y probably in a
4885 branch (52F25). a br anching ~SxiO & g,

(5OT54).

242
Am Cm

95 147 96 I V6

V, 5+? 11,3
0

0.63% 5 1OOy P 0.595

y o.o41

5108 n branching ~ ipse, (50861). e branchingp

5SH49

2'%3
Pu — Am

94 149 95 148

8„1 5/8

0.57 4 ' 98 53$ sc in 5ZE8
s&a 51T20
a 51855

5%8
55E8

P O.57
Oe59

~ oe5

No (0 57 P ) (0 085y)
No (0.57 p ) (I. x-rays)

(0 47 P ) (O.O85y) ~ (O.O85y)(L x-rays),
(0.085y)(O. 1y) coincidences (53E8) ~

0.09y, 0, 1y also found by 51T20.
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