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INTRODUCTION

HE "Table of Total Beta-Disintegration Ener-
gies, " ' which appeared in 1954, has been used

widely as a data summary and as a source for evaluating
mass diGerences. ' Since then, a great deal of new data
has appeared in the literature, enough, in fact, to
warrant the issuance of this report as a supplement to
(I). Information available to the author up to about
March 1, 1957, is included.

EXPLANATION OF TABLE I

For the purpose of continuity, the symbols and format
used in (I) have been retained. As before, in the case
of a complex decay, the Q value is ordinarily evaluated
from the single branch which is best known. However,
in those cases where several branches have been inves-

tigated by coincidence spectrometer methods, each is
considered in making the final evaluation. Also, in
certain cases where the decay scheme is not well estab-

*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 of the compilation of
experimental data relating to atomic masses.

f This work was partially supported by the U. S. Atomic Energy
Commission.' R. W. King, Revs. Modern Phys. 26, 327 (1954), hereinafter
referred to as (I).

2A. H. Wapstra, Physica 21, 367 (1955); Physica 21, 385
(1955). J. R. Huizenga, Physica 21, 410 (1955). Mattauch,
Waldman, Bieri, and Everling, Z. Naturforsch. 11A, 525 (1956).
Way, King, McGinnis, and van Lieshout, "Nuclear level schemes, "
TID-5300 (U. S. Atomic Energy Commission, September, 1955).

lished from the information on beta decay, information
on the position of levels from nuclear reactions is used
as a guide.

The adopted Q value is obtained by weighting the
various measurements inversely as the squares of their
errors. In those cases where the author did not quote a
quantitative error, an estimate of the error was made.
The estimates employed were in general based on
criteria similar to those indicated in (I). However, in
cases where there were indications of the accuracy of the
experiment, errors were estimated in accord with those
indications.
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L. J. LI DOFSKY

TAsx,z I.

D I SIN T EG RAT I ON
ADOPTFD 0 HALF D ECAY DATA

ME V ERROR LI F E TYPE MEV ERROR % METHOD REF.
COMMENTS

6
He ——-& Li243.3

0 2 ' 9 1

3.5o 0+ 80 P 3.5Q s 56Sl F-K plot linear to 0.250

11
C -«---& B

65 56
3/2 3.2 ~32

1+994 6 20.4" L' o.968 8 54wl

B ~~~~~& C12

57 66
1+ 4.2 0'

13.43 6 .018s p 13~ 37 20 scin 56TI

13
Q

58 67
3/2- 1/2

ot 13 ~035 scin 56Nl P with E x ~x from B12 seen

following Li7(Li7&p)B 3

14
Q ~mmmm& N

68 77
0 9oo 1

o.156 1 -56ooy p; o.1585
0.156
oe155 1
0+155 1
0.157 2

s 55Pl F-K plot linear
pc 54M1
s 54F1
s 53W1

pc 53Ml

140 wwmwm) N

86 77
0 3.5 0+

5.15 4 72' P+ 1.835 8
1.830 30

P', (4.1) .6'

s 54GL P+ decay to 2.3 level zn Nl"
scin 54Pl

56S2

Q mund~ N
15

69 78
5/2' 3-9 3/2-

8.2

9.7 3s P- 4.3

&o 9'8

5I3

1 80% s cin 56D1

2 20% s cin 56Dl

1 s cin 56Dl

150 -—- & N

87 78
1/2 3,9 ~12

2+855 10 124 P+ 1+837 10
1.823 5

8 57Kl
s 57Kl

17.F —--'& 0
98 89
5/2' 3.4 j52'

2.77o 6 66' P 1.748 6 s 54Wl

190 mmmwm& F
811 9 lo

5/2 5.6 5/2'

4.7 29.4' 0.200 2 scin 54Jl 4.5 p to 0.200 level in F19 (54J1)



BETA —DISINTEGRATION ENERGI ES, I I

TAsxz I (coetilued).

775

DISINTEGRATION
ADOPTED Q HALF DECAY DATA

ME& ERROR LI F E TYPE MEV ERROR /o METHOD REF.
COMMENTS

Ae ——& Na
23

10 13 ll 12
4.39 38s 4.39 5 67 scin 57P1 (P 3'95)(y 0,436) confirm decay

scheme (57pl)
5/2+ 5/2'

53 3/2'

39 3
3.95 5

~ 436 4.440

scin 5661
32 sc'n 57Pl

scin 57P1
scin 56Gl

Ne --—& Na24

10 14 ll 13

o' 4.4

2.45 4 3.38 P

1olo 5

.472 5

.878

8 scin 56D2

scin 56D2

scin 56D2

3..95 5 92 scin 56D2 (p 1~98)(y 0.472) and

(p 1+10)(y 0 o b 72){y o.878) observed

(56D2)

Na +~-& Pg
ll 13 12 12

4

12~ 7 2

0+

5 512 14.9 P- 1.400 15 55Dl

Q —&-& Mg
2l

13 11 12 12

4+ &4.1'p

0+

14 2 1 p' - 8.5 ~eak scin 55Gl

several y rays observed 55'
p presunably goes to 4.22

mev state {55G1)

Na -~-) Mg
2~&

ll 14 12 13

5/2+

1/2

5.3 5/2'

3.8 62s
&o 4.o

3.8 2
3+65 25

0.576 lo
other y's

65 scin 55Nl
scin 54M3

54Nl

scin 55&l
scin 55131

(P)(y) confirm» 3g P- as

ground state transition

Mg
26

13 13 12 14

2+

2+99 10 ~106y p+ 1.13 6
117 5
i+30 l5
to1

scin 57Jl
scin 55L1
a 55H1
a 54S1

(P )(1 4) and (V+)(1.8y)

observed (55Ll}, (55H1).

L',J = 3, no shape (55Zl), (57Jl)

1.84 lo,
i+76 10
1.82 l.o
1 9 1

scin 57Jl
scin 55L1
scin 55Hl
scin 54sl

Mg ~~~4& Al2i7

12 15 13 14

1/2+ 4.8 3/2

4.8 1/2

5/2

2 595 10 5m

32

1.78 1

le592 22
1.5 1

0.834 lo
0.834 8

1.015 10l.ol5

s 54Dl
s cin 54112

scin 56L1
s 54Dl

scin 56Ll
s 54D1

(131)(~)

(56L1) (541"'2)



L. J. LI DOFSKY

+&BLE I (eostznled).

DISINT EGRATION
ADOPTED Q HALF DECAY DATA

MEV (ERROR L~ "E TYPE
[

ME& [ERROR[ 'i [METHOD( REF.
COMMENTS

Al21

13 14 scin 55R1

0' 4.9

21.4 yl .0319 1h

1.346

and other y's

5&82 (y) (y) and, y- ~~ell crystal summing

5482 indicate all y~s previously repox'ted

are coincident, with 0.032 y+ (5$S2)

3'

0+

scin 5lgl
scin 5&g2

p 28

15 13 14 14

2+

0.26' 50 scin 55Gl othex' y's and. 1oteer energy P present

li7P 2 strong scin 5561 (5561)

Al ~owlet~+

16 lg 15
pl 1~$5 10 "25 a

P2 2~65 10 a

(P 1.55)(y 2.42) and (P 2,65)(y 1.31)

54Ã2 (54N2)

2.43 5g
2 43 5+ 9'

2.&2

lo28
1.28
le31

scin
s cin
scin

scin
scin
scin

56S1

5/W2

56al

54N2

P ~p gl .
a

15 14 14 15

1/2' 3.7 1/2+

Po+ 3,82
3.945' 5

(P )(g) studies confirm this as
s 55R2

ground saba'be transition (55R1)

P ~ ~~X 89QQ

15 1$ lg 16

S —~ P31
16 15 15 16

1/2* 3.7 1/2+

p+ 4.42 scin 55Rl



BETA —DISINTEGRATION ENERGIES. I I

TAszz I (coetieged).

ADOPTED Q HALF'- Q ECAY DATA

ERROR L~ FE TYPE ME~ ERROR % METHOD REF.
COMMENTS

p Xk)
15 17 16 16

1 7.9

10
1.7l2 51.712 8
1.700 51.711 6

56'
56& 1
56W2
56A2
5401

S
17 15 16 16

«g. 6

&12.& 4
32

scin 56Ql assume p+ decay to 2 ~ 25 level in

P 4~& S
1$ 88 16 17

1/2+ 5.0 3/2'

0»249 2 P 0+2(0
0 ' 249 2

5481
54N3

~ -&~-» Cl
18 16 17 17 &0

0.2-2s P+ 55Kl ident, ified by Cl daughter

S +~-w Cl
16 19 17 18

3/2' 5 0 3/2'

87.1 P 0.165
0+167 2 pc

5)F2 F-K plot linear to 5 kev (QQ)
5lyil

3/2 3.8 3/2'

56K1 weak y rays (1.19 + 1.73) also report.

ed {$6@.)

Cl ~6& S
16 20

2+ 0

3.1xl05y 6g

pc and K We& electrons/p-

scin 5502 $&om relative intensity of ($641)

Cl + & A

18 18
13i5 0

0 o 714 5 3,lxl05y P scin $6Jl Shape is fitted by hJ ~ 2,no+ (56J)

S - ~+ Cl
16 21 17 20

7/2- 4.3 5/2™
or 7/2

9.21 3/2+

om p~ 1.6 1 90 scin 56M. 10 per cent 4.7 p also reported

3+1 scin 56Nl (56Nl)

3o09 scin 56S3

A. ~~& Cj
18 19 17 20

34~1 continuous y spectrum
d

E@ o 812 8
o.814

E max 0 ' 620 10
Q»820 10
0.8&5 20

Electron capture

scin 56S4
scin 55L2
scin 54S3

K Bindinp, ener~ = 0,003

s recoil 55K2 excess 1o~w energy' photons supoorts
s recoil 5581 Glauber-Nartin Theory

(56s4}, (55L2).



L. J. LI DOFSKY

TABLE I (cosk&lQed).

DISINTEGRATION
ADOPTED Q HAI F- D ECAY DATA

MEV ~ERROR L~PE TYPE
[

MEV [ERROR~ % METHOO REF,
COMMENTS

19 18 18 19

3/2 3 5 3/2

6.1 1.2' '

Po 5+1 56s5

02 &

17 22 18 21

3/2 5 6 3/2

3/2. 5/2

8.31 7/2-

3+43 2 56m P" 3 43 2

Pl i+90 5

1e520

7 s 56P2 ~l (yl , and ~1 y 0.246)(y 1.270)

85 scinPy 56P2 give good energy match (56P2)

hJ 2&yes observed for P (56P2)
56P2

Ca ~~-& K

20 19 19 20

3/2' 3.8 3/2

6.6 0.95 P+ 5.58 4 scin 55R1

Cl -&- »)0
17 23 18 22

2

~6 0

7+5 5 1.4 P "7~5 weak scin 56M2 Strong "3i0 p component is assumed
to decay to a (-) parity state at
"4.2 mev (56N2)

K ~» Ca
19 21 20 20

4 18.1 0+

1+33 1 le3x10 P li320 20 scin 55K3 hJ = 4,yes shape.

-~--» K
ll

18 23 19 22

7/2- 4.8 7/2-

8+4 3/2

. 2.49 i+78 P 1+199 8

1+290

1.298 10

99+i s 56S6 2.48 mev ground state decay spec-

scin 56S6 trum can be fit to LJ ~ 2,yes shape

.scir, 55K4 (56S6)

K -~-» Ca
19 23 20 22

2 75 2

8.41 0

3-55 1 p 3+545 10 82 s 56P3 Po has hJ 2&yes shape (56P3~ 54Kl)
3.560 30 82 s 54K1

pl li985 10 18 spy 56P3
lg970 20 18 sQ 54K1

1.530 10 56P3

Sc -~~~ Ca
21 21 20 22

0 0

0.62 P several mev scin 55Nl K + g bombardment. Identified by

yieldi(55M 1)

Ca
19 24 20 23

3/2' 5 5 3/2+

3/2

5/2

8.81

1+815 15 22 8 sp l.815

P 0.825 10 87 s
1

57Bl (O ~ 37') (0 e 614&) and (0 t59') (0 ~ 314&)

5781 indicate state at Oi965 fed by 0 82/

(P~}, (57Bl}

P has AJ = 2,yes shape (5781)0



BETA —DISINTEGRATION ENERGIES.

TAszz I (ee«few«ed)

DISlNT EGRATlON

SC why QR

21 22 20

7/2

ADOPTED Q HALF- D EQAY DATA

MEV ]ERROR L~FE TYPE
(

ME& ]ERROR[ '/ )METHOD( REF

2»22 1 3«gh P+ 1«20 1 Vg' s 54Il (0»82P )(Q»3+) gives energy raatch

(54a1)

Sc -4-& aa
21 23 20 2g

5«3
0+

P" 1@5 6
0»8)2
1.118

kL
27 21 26

7/2-

56L2 F-K plot linear« Energy match pro-
55'3

viewed by 0«66 I3" + 3..&1y (56L2, 5@,3)

4L~ Ti
21 26 22 25

7/2 5.3 7/2

5/2

3.44 P 0.610 5 26 s
d

0«600 10 $0 s
0.596 10 36 s
0.62 8

56LR Energy match by (O.qI4p}(0«16&y)
5602
5$Nl (56L2, 56o2, 55N1, 5+,4)
55L4

6.2
2+

0+

.u.6.u.8

.305
«307

p + 2 peX' Cent

8C 3G
sc in

scin
.scin

(0 3.2y)(0.31') confixreed (55'» 55M&)
5g/1

Q valQ8 selected on basis of & 2 pex'

55vl5' cent P and on f& for an allowed

trans ition«

3/~- S.8 3/2

P 2«12
1»95
2«0

3»07
3»10
3»00

any 5683 (2.18)(3.1y) conf meed (56N3)
8«8 scin 5601

scin 55Pl2

scin 56N3
scin 5691
scin 55N2

Sc ~+& Ti
21 28 22 27

57.P P 1.8
2»05



L. J. LIDOFSKY

TAsr,z I (cotstieeed).

DISINT EGRAT ION
ADOPTED 1 HALF- DEt AY DATA

MEv ERaoa L~«
. T"PE

I
ME" IE""o"I ' IMvHoo

COMMENTS

V ~~m Ti
23 26 22 27

7/2- 6.1 7/2-

0.62 1 330d cont, inuous y spectrum

Z 0.616 10
0.612 20

X binding energy = 0,0055

scin 56EG. y spectrum fit by Olauber-le''artin
scin 54P2

theory

Sc
21 29 22 28

5 4(v) &5.1

6+3

1.17

Y'2 1.59 . 10

1~ scin 55N3 (lily)(1.5+) observed in crystal

scin 55N3 sm~ng {55M3 )

approximately equal intens itiesscin
indicate that all radiations may be

in cascades

Ti ~~ & V

29 23 28

3/2 3/2

4a 5/2-

2.46 8Nl p~ 203 2
2.17
2413
2+13 3
2i22

Oe 325 5
Oe323 2 ~
0+32 1

apy 56J3 F-K plot linear (5582, 55~}
scin 5582
scin 5582 (2.2P)(0.3y) observed (56J3, 5532,
s
scin 53Nl 55B2~ 55IItI4)

scin 5582 (1 5P)(0 9+) gives energy match
sc3,n 5582
scin 55N4 (5582, 56J3)

Cr +-& V
24 27 23 28

7/2- 5.4 7/2-

Oe750

E (max)
0.746 22
Oo 750
0.774 50

scin 56V3.
93 sein 5583

scin 55C1

continuous y spectrum

K binding energy ~ 0.006

V &—& Cr
28

2+ 5.5 2+

0

4.13 10 3.77" P- 2.73 6

1.49 4

scin

scin 5584

Nn ~~-& Cr
27 24 28

2 see comment
2

6
0+

4.735 25 Pm see comment
2.631 15 56A3. decay is from metastable Oi39 state

in Nn52 to le47 state in Cr52e

Pe 3R ~
26 25 25 27

+ 2+22 2 P 0 o804 10 $6@. nnobeerve6 low energy y in RH

is probablei

0

V ~~& Cr
23 30 24 29

&2.53 5 107 P 2+53

1e00 1

scin 5687 23 activity previously assigned here

st scin 5687 not V (5687~ 5583).53

vk scin 5687 P systematics suggest Q ~ 2i5 {54V2)



BETA —DISINTEGRATION EN ERG I ES. I I

Twsr E I (soeNeged)

AGOPTE9 Q HAL F GKCAV DATA

54

2P 3l 24

Y2 0+9/0 10
2.21

p deca/ ~8'heYi85ic8 8Qgge84 Q
~ $~7

vesk sein 5637

sci.a /@3,

V$.OUSE 4X'8 pX'MNRMg 8 fFON 0o84+

(see Nn54 ~Wr5") ~ Px Dbslle assign

N8QC Of 3 '50 HQ+ fPCR Rlig686

2.82 3.4
'

ge6~ P" ~ 2~80 1$

0+2' lo
0~223 19
0+225 10

Co ~ Fe 3e/6
27 28 26 29'



L. J. LIDOFSKY

TAsxz I (cornea}tied)

DISINTEGRATION
ADOPTED Q HALF DECAY DATA

MEV (ERROR L~FE TYRE ME& ~ERRORI % (METHOD REF.
COMIItIENTS

Co ——& Fe56

27 29 26 30

4+ 8.5

0

4.61o 1.47 3 „1.496 15

o.645 6,
o.85
o.845 5

1.24 1~
i+20 1~l.238

scin
scin

scin
scin
s

56K2 Hany other y's' present disagreement
55H2

on presence and nature of lower
56K2
56C1 energy P groups. Decay scheme in-
5582

eluding spin assignments established
56K2
56Cl by (y)(Y) studies.
55H2

Ni ~6-& Co
28 28 27 29

0

& le75 6.1 wk scin 55M7 Nany lower energy y' s observed.

systematics suggest Q 2 ~ 7 (5!/~2)

Nn ~~& Fe
25 32 26 31

5/2 7/2 & 4.7 5/2

1/2-, 3/2-

2 ~ 7 1.7'"
p 2.6

o.134 6

o.117 4
see comments

a
scin

str scin 54C2

st,r s cin 54C2

&eak y's present (54&2) ~ $ame y&s5~ c2

appear in & -2-& Fe57

Co -&& Fe
27 30 26 31

7/2 6.o 5/2

o57 3 270 continuous y spectrum
max

0 426 30 (x) (cont. y)
scin 56J4

+
P previously assigned. here not Co
{55sl5, 55c2, 55L5, 55~, 55c3)

K binding energy oo008

3/2-, 1/2 0e137 2
o.1374 2
0+13631 3

55c2
55C3
55B5

decay scheme confirmed by (e123Y)(.04/)(55&5 55L5 55~6).

nop+ (55&"I5p 55C2p 55L5)

very weak P (impurity1')(55N6, 5$C3}

Ni ~~& Co
28 29 27 30

3/2 5 3
5/2-, 3/2-

7/2

3 25 p' o.854

1.363 8,
1~ 39 2

76 s 56K3

scin 56K3
scin 54N5

(oe 72p + 0e127& + le 37'} confzrm
q. (56K3)

Co ~-»'e
27 31 26 32

2.319 6 72d p 0 ~ 485 10 55C3 no 0 ~ 5y (56G3, 56pl)

2+ 2+

6.6 2

o.805 8'
o.815 4' scin 5663

scin 55C3

also, weak 6 branch (56G3~ 56Fl)

Cu ~~ & Ni
29 3o 28 31

7/2

3+7 82' p, 3.75 19
3.4 5

56S8 Po is - what is expected from P-decay
55L6

systematics (54%2)e However (55Y1)
3/2

3/2"

+
report, s 1.85 p accompanied by only

a weak y«steak y~s also reported. by

{56p4).



BETA —DISINTEGRATION ENERGIES. I I 783

Txsrz I (comiatataad)

DISINTEGRATION
ADOPTED Q HALF- D ECAY DATA

MEy (ERROR L~PE TYPE
)

MEV ERROR( % METHOD REF.
COMMENTS .

60Co»»»»Q Ni
27 33 28 32

5' 74 4

12o6 2

0

3.818 5o2y p Oe309' 5422 1+48 P (5 —& 2+} can be fit with

QJ ea 3$ Rd shape (56M)

60
Cu ---& Ni

29 31 28 32
6.27 p 3.92 3

0+

En -& Cu60

30 30 2 9 31

2'

lm weak T with 0 ~ 5~&3 56L3: Produced by 52 mev e on Ii 58

but not by 15 mev e.

p systematics (54M2) suggest

Fe ——& Co61
26 35 27 34

5/2. 3/2 7/2

55RWa p systematics (54M2) suggest

61
Co ~»»& Ni

27 34 28 33

7/2 5.2 5/2"

le29 166 P le22
103 1
lel 1

.069.066 2

scin 56N2 no 0.5~ (56N2)
55F1

a 55N2

scin 56F2
scin 54N5

Cu —~-& Nx6~

29 22 28 23

3/2- 5.2 3/2-

2.24 1 3' 3h p+ le220 15 56N2 energy match

bq- (0.56 P'}(0.6+)(56N2)

Zn -+-& Cu
30 31 29 22

58 3 5m P, 49 5
48 3

scin 55C4 no strong y (55C4)
a 55&3

Co -«-& Ni
27 35 28

&3.8 2 p" 2.8

lel7

54@6

str scin 54N6

0+

Cu +~-& Ni
28 34

0 ~ 1 & 5~1

0+

s 54N6 no y (55rc3)



L. J. LI DOFSKY

TAazx I (ooNIieled)

DISINTEGRATION
ADOPTED 0 HALF D ECAY DATA

MEV ERROR LIFE TYRE MEV lERROR % METHOO REF,
COMMENTS

zn -&&-& cu
3o 32 29 33

0+ &4.7 1 9
0+

0+ 1+

1.69 5 9.3 P 0 ~ 675 10

0.0413 3

54M6 P may be 2 spectra of approx. =

54N6 intensity diff. in end point by .04.

Zn -&~-& cu
3o 35 29 36

5/2 8.4 3/2"

1.347 l P 0 ~ 325 2
o.324

56A2
56A3

Ni «---& Cu66

28 38 29 37

0+ 57 1

0.20 3 55 P 0 ~ 20 3
«oo«5
«0

scin 56J5 F-K plot linear (56J5); no y (56J5}
a 56K4
a 55N2

Cu -&-& Zn
29 37 30 36

2.63 1 5 lm scin 56J5 Energy match provided by lo64P +

3.e03yo

5.4

Ga -~~-& Zn
31 36 3o 37

3/2

5/2-

&0.88 1 78 q o.870 10 scin 55R4 Complex y's consistent decay schene

with highest level in Zn 7 at 0.87

Upper limit on Q from&+ P and ft,

value for 1 per cent g branch

to 0 ~ 87 statei

Ge -&&& Ga
32 35 31 36

3/2 . 5/2
~5.3

-39 3 19 P 2+9 3 56A4 Recalibration of absorbers with

known radiations leads to reinter-

pretation of previously reported

3.4p' as 2.9 p'. (g6A4)

Ga —&&& Zn

31 37 3o 38

1+

2.91 2 68m P, 1.94 5 56C2

Ge -&&=- Ga

32 36 31 37

0

& 0

& lo3

275 no P with E & Oi3 56C2 P-decay energy systematics (54'~!2)

suggest Q 0.7 ~

Zn -~S-& Ga
30 39 31 38

«/2- 4.4

0o 905 6 52m p" 0.85 4,o 0 914
100 s 55L7 simple p decay (53Sl }~ no

53Sl
52~ (55»}



BETA —DISINTEGRATION ENERGI ES. I I

TABLE I (c083$NSH)

DlSfNTEGRATtON
ADOPTED 0 HALF DECAY DATA

MEV (ERaoR L~«T'VPE ME& (EWoa( z. MaHoo( REF.

As ~~~~» Oe
69

33 36 32 37

3/2, 5/2-

» 5 5 5/2& 3/2

3.9 P 2+9 2 a 5586

0+23 1 scin 5586

from J~ g assignments to C~s ~ of

As69~ Oe69, J seems probable that

P is a composite spectrum

Qa -~-» Qe

31 39 32 38

1 5al 0

1.65 1 p 1«65 99o2 scin 5782

Qe

H 37 32 38
a consideration of states from com-

plex decay of Ga and additional

y's found by (5586) support decay

scheme and adopted Qo

Ge--~+ Ga71

32 39 31 40

1/2- 4.3 3/2-

cont inuous 'f«spectrum

Zy' max

0.226

oi220

K binding energy is Oiolll

7.1~
33 38 32

3/2 p 5/2

1/2

2 F011 S P 0.615 10
o.613 10

0+1750 4
0.1745 4

5592 (0.6P }(0.175') observed by 54T1
54T3.

55J1 Very complex p and y spectra ~ but14.1 P" 3.166 30 8 s

0.634

established by Py and ~ (56K5),
[eg. (2.53p)(0.63'}(0.8~)]

scin 55Jl consistent decay scheme and, Q, are

Se -+-» As
34 38 33 39

0+

xyscin 57J2 P-decay energy systematics (54M2)

suggest Q Oe2

$e Q»
40

9/2' 5.4 9/2

P le 29 1

o.o658 1

0+359 l

5683 j& l per cent lg65 P (5683, 56A4)]

5683 and (q+) (0-.06+ (0.3+}, (5683)

56H3 establish decay scheme and Q.
'



786 L. J. L I DOFSKY

TAsLE j (coeheued).

Dl SINT EGRAT ION
ADOPTED Q HALF D ECAY DATA

MEV ERROR LIFE TYPE MEV ERROR % METHOD REF.
COMMENTS

Ga -&~-& G

31 43 32 42

0

& 2.6 8m po58~ 2e3p 2e6 scin 56M2 P-decay energy systematics (54%2)

suggest Q 6i

Ge --~~& As
32 43 33 42

1/2" 5 el +32

1+150 15 P 1+188 20 87 scin 55S5 (ll per cent Oo919P)(0.26+} con-

(55s5)

Se -+~m As
34 3& 33 42

5/2 3/2

& 0.4 127 noftogi si 55S5 decay scheme may be established by

~ (55S5) and by g scin

(55L8)with highest state at 0+4~

-&&-& Se
33. 43 34 42

2 82 2

88 0

2.97 26+5 P 2+97 1
2 ~ 965 10

s
50 s

56P1 complex decays Q confirmed by
55K2

(2.42)){0 55') ~ (56pl 55K2) ~

hJ = 2) yes shape for Po(56Plp 55K2)

76Kr ——& Br
36 40 35 41

0

2"

& 0.4 10" no y+

& 0.4

scin 55T2 other y's observed (55T2). p decay

55T2 energy systematics (5482) suggest Q

Ge +-& As
32 45 33 44

1/2 (52s}

7/2

3/2

2 ' 74 6 12h

P "2~ 7

Oel59 3

lo any 5433

scin 54B3

0»5 3 scin 5483

s
data from 52 isomer decay
P 2 o90 5 90 scin 5534

(2 ~ 7p) (0.2lgy) p no(0, 159&~(pe215');

no p(0.159') ~ (5483). 0.159 is ex-
scitation energy of 52 state above

77
go s ~ of GB

Kr 7L~

36 41 35 42

1/2 5.4 3/2

2.68 1 2h
Po lo86 2 61 55T2 complex decay. lower energy P

groups and y's presents

Kr -+=~ Br
36 43 35 44

1.619 5 34.5 P 0o598 5

no (0.598' )~

54T2 F-K plot is linear for p i0

54T2

5 5 3/2

gr &&-& Kr
35 45 36 44

1 5+5 0

2 ~ 00 1 P i+99 1 85 s 56L5



BETA —DISINTEGRATION ENERGIES. I I

TABLE I {cON/$NNed).

D !SINT EG RAT ION
ADOPTED Q HALF- DECAY DATA

MEy IERROR @RE TyREI MEv IERRORI 'i. IME7H00
COMMENTS

5 5& 4,5

0

Br —&-& Kr8~

35 47 36 46
3i07 1 35,5 p 0i460 10

o.444
0.435 5
o.44o lo

scig 5(D2
s 56W2
s 56B2
s 53L1

P feeds state which decays by y

cascadesi

state energy

complex y cascades. Several

investigators give similar decay

schemes

2.620» 1$
2.615, 5,
2+645
2 ~ 620 10

yyscin 56D2
yyscin 56M2

yys cin .56B2
X, scin 54L2

Rb -@& Kr
37 46 36 47

3/2
9/2'

& 0.57 90

0»525 7

(K Xray ) (0.525y)

scin 55P2 no 0.8y or 0.15y. y decay is to

55P2 1o9

a -CI4-& Kr
35 49 36 48

2 p 1

7.6 o'

4.7o 5 33m p 4.76 10 25 scin 57J3 complex decay. (3+83p) (0&879y)

confirm Q.

Ro -&~-& Kr
37 47 36 48

2

8.51 o'

2+66 2 33.o Po 1o 70 10

1.66 2

scin 55Nt3 (y+)(y)/y in6icate Po is g s ~

5677114 transition (55')

Rb —&& Sr
37 47 3 8 46

2" 9e2 0

0+91 1 Po Oe91 1 %3 $ 56w4

K -~ &Rb8~&

36 9 37 88

9/2 8e 2 5/2

o.675 7 10~ 6y P 0+672 70
&99 s .55T2 0.672P shows h J 2,yes shape(55T2) .

0.824p + 0.1495y - 0.305y from 4.4h

isomeric state gives energy match'

Rb -—-& Sr86

37 49 38 40

2

0.41 0

1+772 5 1~ 795
1.760 lo
le 770 log
1,767 15
1~ 798 lg
1~ 770 1
1.760 15

18.65 p 86 s
85 s
85 s
Oo s

s
00 s

s

56m
56L5
55L9
55K5
54cl
54P3
541»6

hJ ~ 2, yes shape observed for P
(56A2, 56L5, 56L9q 55K5~ 54clq

54P3, 54M6). s py gives linear F-K

Plot and energy match. (1.08y}

(0.71P) ~ (56L5p 55L9, 54Clp 54P3)

Sr06

39 47 38 48

6.7

0

601 5 15 1 l»93
1.08
o.635

y4 0+100

scin 54Hl Each y conc. with all others and

with y+ by Z scin (54Hl). Thus

1.8p + 1.2p (51 H 24) feed parent

states in cascade,
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TABLE I (conc&sued)

Dl SIN 7 EG RAT I ON
ADOPTED Q HALF D ECAY DATA

ERRoR L~«TvpE
I

ME IERRoRI " IMETHoo
COMMENTS

86

40 46 39 47

0+

) Oo24 ) 17

K x ray

0.241 7

no p

scin 59Hl

scin 54Hl

scin 54H1

Kr -&o Rb
36 51 37 50

7/2+ 7 5 5/2

3/2

4.2 78m p -3.81
0.403 4

spy 55T2 (3 8p){0.403@), (3.3p, 0.85')~ and

scin 55T2 {1.38}(2.57~)(.403') provide energy

55T2 match (55T2)

Rb ~W Sr8

37 5o 38 49

3/2 17+6 9/2+

o.273 4 «5x10"y p 0.250 54F3 3rd forbidden transition

Y —--a Sr88

39 49 38 50

&9.0 2+

0

3.45 4 105 p 0.58

1+85 4
1085 4
1.83 4

+
56S9 0+83p previously assigned& due to

scin 56L6 internal pairs from 1.85', (56S9)
scin 56S10
scin 55Al

Rb -+-& Sr8

37 52 38 51

3/2 7» 8 5/2

3+90 10 p, 3.92 5 7 scin 5602 complex decay 2i81p(5 per cent) +

1.05' give energy natch

Sr A9 ~
38 51 39 50

5/2+ 8 3 1/2

1.463 10 51 p 1+462 5
0

100 s 5588 po shows hJ 2~yes shape (55B8)

Nb -+-& Zr
41 48 40

9/2 6.1 9/2

3.88 10 3 9h p 2 ~ 85 10
4

no@

scin 55M7
a 54D2

scin 55N7

Zr
39 51 40 50

2" 0+

2+26 1 p 2g275 lg
2 ' 26 2

56P3 p shows
55J2

~J = 2gyes shape (56P3, 55J2)

Nb -~~-& Zr
41 49 40 50

0

6,2 15" p 1.51 3
1.7 1
1 500 5

scin 56L7
scin

5401

comolex y spectrum. Various data
and decay scherries presentedi
(56L7, 55~8, 5401):

4 decay scheme can be set up sim
ilar to that of (55T3) incorporating
the data of (56L7) but leading to a
Q„ value "6.2 rather than 6.0 as
proposed by {55T3)



BETA —D I S I NTEGRATION ENERGI ES. I I

Tzsz,z I (coetimged)

DISINTEGRATION

No
48 41 49

0 5e2 0 p 1

ADOPTED Q

ME V ERROR

10

HALF- D FCA'f DATA

LOPE TYPE
I

MEV IERRORi / IMETHOD[ REF.

p+ lg15 10 scin 55W8

0,250 2 s 55MS

y 0 120 1 s - 59@

COMMENTS

5,7 go - -& 0+015 Nbh 90 s 90

24 Nb -~ 15 Nb9 (g. s.)

a 5583

Zr
40 5l

1/2 8.8 1/2, 3/2'

5/&

57,5 P" 0.36 2»
Oo33 1

1.190
i+22 1

pea 55K6
pyscin54@.

0.22 scin 55K6
Oi3 scin 5434

confirms and assigns previously

reported weak yi Good energy match

to g. si transition,

Q) ~m ~& gg'91
41 50 40 51

1/2 60

9/2' 1/2, 3/2

l.l& Q

117
see comment

Zx' x rag

No P+

0+104 . 1

1021 1
2

f„ observed is from 60d metastable

crit abs 55H4 state. Q & l21 - 0+104i Absence

scin 5584 of P+ and consideration of the

AJ = 2yno nature of transition sets

scin 55H4 upper limit on Q (55T4)

Xo ~-& Z,r
42 49 41 50

9/2' 5.6 9/2

4.42 4 15.7 P 3.44 3
see o 3+32 5»

comment 302 3

s
a
a

56811' 55A2q 4991 fugal barrier operative in the case

of the 9/2 state and the existence

of a 0+65y in the 66 state assigns

16m No as the 9/2 ground statee

56Sll Consideration df (y, n) thresholds
53Kl s m 91
4991 for 66 and 16 Mo & the centr9.-

H~& y
38 54 39 53

0

E.V" P o.545 5

1+37 5

90 scin py 57H1 weak 0+44@, 0 23' (57'.)
scin 5781

Z,r
39 53 40 52

E 8o2 0

3.5" p" 3i6 2 s
3.60 5* 77

5505 hJ-~ 2gyes shape observed (54A1}~
5@1

y present (55C5, 54Al}' Energr

match provided bp (1.3P}(1.4y)

+ 0.93' (55c5)

Nb -+ & Er
51 40 52

1.84 (0 10d

2 j3

0

0 e900 10

0e934 10

lg8 2

Y2

"3 3

scin 55H4

scin 5584

scin 55H4

(71) (Y) (7 y) (&&ray)
2 2 3

{55H4)

P' & 10 4 (55H4)
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TABLE I (corstinued).

DISINTEGRATION
ADOPTED Q HALF- D ECAY DATA

MEY (ERROR L~FE TYPE
[

MEY (ERROR[ /o [METHOD~ REF.
COMMENTS

Tc -&&-& Mo

43 50 42 51

9/2' -4.9 7/2'

5/2

3+16 3 2 7h o.82

p 0.64 2

1 35 2*

1 50

54L3 (p1) (Yl) and (p2) (Y2) (54 3)

54L3 Relative intensities of groups

scin 54L3 indicate p transitions are allowed,

scin 54L3 hence 9/2 for Tc

Nb ~~ Mo

41 53 42 52

6 121
2'

2 .104y p- Oo5&e6

Oe 726 10

0+903 10

a 55R5 li65 y cross over (55R5)

scin 55R5

scin 5585

Zr -4 Mb le 122 5
40 55 41 54

5/2' 6.9 5/2, 7/2"

&10~2 9/2

65 p
- 1.13 4

0

pl o.404 8

01723 2
Oo 722 3

56A2 Oo 364p + 0 756'' and 0 o9p to Oe 235

Nb state provide energy matches95

(56A2)
56A2
55R6

Oe929

5/2+see comment

Nb -@& No

41 54 42 53

9/2+ 5.1 7/2, 9/2

35 p 0+162 5

o.764 '2

0.767

56Z2

s 56A2
scin . 56J3

go s ~ J of No )as also been reported

as 7/2 by (55M9) ~ 5/2 seems more

consistent 'with the absence of a g. s

transition+

Qu +~& Tc
hh 51 43 52

5/2 ~ 7/2 3/2.
&4.8 7/2

9/2'

2 ' 2 1
or

2 ' 6 - 1

1 6h p+ 1.2 1 56812 observed «/p and y intensities

suggest p is either to g. s. or to

level at 0.38. (0+34' + 0.039 isomeri~:

decay. )

Zr ~-& Nb

40 57 41 56

60', 1/2-

see comment 7il 9/2

2.65 2
see comment

17 p 1+900 25

0.746
0.75
o.75

56S13 Shell model favors 5/2 or 7/2 for

s 56S13 Zr 7 ~ Qata do not rule out pos-
scin 56N3
scin 55S6 sibility of hJ 2, yes p transition

(i. e. 5/2 assignment)-i In. this case, ~

log fit ~ 8 5 and Q " 2,6

Nb ====& Mo97
41 56 42 55

1+90 4 p 1 180 25 56S13 g. s J of Mo 7 has also been report-

9/2' 5.4 9/2

5/2 see comment,

0.664 6
0 .66 1
0 ~ 67 l

s 56S13
scin 56N3
scin 55S6

ed as 7/2 by (55M9) ~ For this spin~

a l.SP would exist, but might be

masked by ko9p of Zr



BETA —D I 8 INTEGRATION ENERGIES. I I

TAszz I (coltjnled)

DiSIMTEGRATtON

RQ ~RE~+

44 53 43 54

5/2 old 1/2"

9/2

ADOPTED Q HALF DECAY DATA

Mzv )FaaoR L~«Tn~
(

Mcv )~aRoaj v. [M~THoo)R~F.

~ 0+41 2o44 y 0~219'
d, s 56Q3

0~220 5 scin 5+3
Q e 23.61 10 8 55C6

COMMENTS

(0~109'}(~216') and x(OilQPy, Oi325y)

in'. cate 3svel 0~325 above 9l Tc

P" 0.30

Qg 660 10
Oe65 1

scin
; scin

(0~&P)(0.65@» 0~74) ~ (5$K7)..(0.66y)

'(0,75'). (56a3). no x (0.65' , 0.74~)

(55KV).

4s35 15 Bo7 Py 2+5 2
P2 3.3 4

0+650 10
0.650 20

&2.9') (0.6+)

no ether y (56K6), Other y's m.th

Ey & Oi'f (5')

Pcl, ~8~ Rh
46 $'2 45 53

0

(p2)("f2) bp' (QL4p 54') pxoviles

ener' Natch@

0+3/0 20
0+372 10

rI.'
scin

2»08

see co~t
) with (0+35')(0+09')

reported hp' (56H4& 55F2). Fossil
isomeric with 4ivh Rh+~

(2.0p+) (0.140', 0.67'+ spin
(0.1&y)(0~67') pyscin

No ~+-& Tc
42 59 43 58

5/2 6e0

3/2. 5/2 .

P/2

6N

2.20 6

0~590 10~
0+585 10

scin F

scin

Co@plex P and, 'g spectral (570lp $684) o

(5~) mggests a level schenei

{0,&p state in Tc1 ) " 10"3s»

(54) 0 XPy is X2 or K3~
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TABLE I t,continled).

Dl SIN T EGRAT I ON
ADOPTED Q HALF D ECAY DATA

MEV ERROR ' LIFE TYPE MEV ERROR ~y. MFTHOD REF
COMMENTS

Tc -@&-& Ru

43 58 44 57

9/2 4.5 7/2+

5/2

1.63 3 P i+32

P l 07
2

0.3o7
1

0.545
0 s540

10
8

scin 5701
scin 56Th

3 strong scin 5701

scin 5701

scin 5701

P y ~ P y observed 5701

Rh -~~~-& Ru

45 56 44 57

9/2 (~)
5/2+

& Oi31 see f (& 3yRh )
comment

0il90l
oel25

observed

47 ah

Oi312 10
3

no other y

identification of Rh is ( p)(56H4)

scin 5684 but y's fit levels seen in Hu (g,g')101

scin 56H4 (5575). Tt may be that these two

56H4, 56P5 activities are closely spaced

isomers+

56K6

56K6

Pd -~0~-) Rh
46 55 45 56

7/2+(7) ~ 5.2

9/2 (V)

1.57 4 8 5h p+ 0.58

no P

" 4 scin, 56K6 complex y spectrum (56K6}

scin 56K6

~seal mm& Ru102

45 57 44 58
8.1

0+

2+28 2 2l5' 54K3
54M7

complex y's 56A3, 56H4
55D3, 55&9, 55»

54K3, 54M7

P~ 1y27 2 s
1,240 20 75+ s

P spectrum complex (54K3) (54M7)

Mixed P , P present. Reasonable

energy match by 0 ' 76P + 0.474',

(54M7) ~ ~l ( )( ) (55~3)

. Rh ++-& Pd
45 57 1 46 56
2-& - 8.81

0

113 2 215' P le 12 2
1o150 20

54K3 Mixed P , p , present. p spectrum5'
complex (54K3), F-K plat linear (54M7, I

Presence of e makes decision on

complexity of P weaks However,

(55D3) reports x{all y), hence pro

bably all y in P+ orf branch+

Ru
44 59 45 58

5.7 3/
+

56

0.748 5

o.496
o.498
o-495
o.498

4
5
5,

From 56 Rh isomer

0 .038
0 +0402

39.5 P oo216 8
0+202 2

s 56813
55F3

s 56S13
scin 55F3
scin 55S7
s 54D3

s 5683.3
s 55A4

(i12P) (0.6') & (55S7~ 55D3) pro-

vides good energy matchi



BETA —DISINTEGRATION ENERGIES. I I

TABLE I (c0wl~wsed)

793

D ISING EGRAT ION
ADOf TED O HALF 0ECAY DATA

LIFE TyPE
]

KIEV [EPROp[ % )INETHOD) IKF,
COMMENTS

Pd -—&-& Bh10~&

46 57 45 58

5/2 7/2

56m 7/2+

0.56
0.495
0.498

K binding energy 0.023
scin 5587
scin 55A4 ",0.5 state fed by L capture only.

Ag -~-~-& Pd
47 56 46

9/2' & 4.3,7/2+,

5/2+

2 ~ 3

2«9
or

p l«3 2

0.554 5„"
0.764 8

5482 First excited state of Pd is at " 0«5

5391 excitati, on by Rh (p,n). (54P4).10$

Tc -&&4-& au
61 44 60

& 5-2

p a 56F3 Ey/p " indicates ~q 4 (56F3) l8

scin 56F3 Tc has Q 5.5& so 3.8 is pro-104 m

bably g» s. (5693).

AQ4 ~ Pd
45 59 46 58

2 ' 44 3 pp 2.44 55' energy match by ( 1.88p-} (0.55@)

and (0.64p } (1 24'}, (55810).

-&&~-& Pd
47 57 46 58

3 (~) 5 3

0

4.28 p 2«70 1
0.5562

55J3
55J3

P+ and y probably in cascade. F-K

plot of P straight above endpoint

of Cd p contamination (l«7 mew) &

105 +

(55J3).

Cd ++~ Ag
48 68 47 57

3 (&)

«0,13

no p

y 0.1342

p. 27m Ag 4. Other lower energy

55J3 y assigned to decay present as dwell

55J3 as higher energy unassign. d y~s,

(55J3).

Ru l~& Bh
61 45 60

5«8

2.008 4.5" p-

«728

from 45 Hh isomers 105 .

s 56S13

s 56Sl3.

10$ )g5&o —~-
g6PQg

7/2 5.6 542'

0«565 3 36.5" p 0.560
0.560

s 56813 0.25p + 0«3' gives good erergy
s 56L5

mtch, (56S13). (0 &5P) (0.31'),
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TABLE I (eontinned)

Dl SIN T EG RAT I ON
ADOPTED Q HALF- D E CAY DATA

MEV ERROR LlFE TYPE MEY ERROR /o METHOD REF.
COMMENTS

Pd
47 58 46 59

45d

1/2

Sl2'

Y1Y2

0,443 1 30 s 56H5 y intensities relative to 0.345' =
0.446 4

" s 55A5
o.433 7 scin 55T6 100'
0+430 9 + scin 55810

0.654 5 8+ soin 55H5

scin 55H5

1g6~ Pd 3 54
45 61 46 6O

1 5.2 0

30 3.58 4 56S14

Ru ---~& Rh10~~

44 63 45 62

6~2

55B11 high energy y present {55Pll)

Rh -1~~-& Pd
45 62 46 61

or&1

see comment

see
comnsnt

24m ~107

pl 1 15 10 «100 a

P» «2
2

complex y spectrum

55BU

scin 55Bll
55N2

(55N2)i It is more likely that this

is from an isomer of Rhl than107

106
from Rh

possible Rh
' activity tl/2107

55Bll 2.3 , P
" 1 and complex y reported+

In ~QL)
49 58 48 59

9/2 5/2, 7/2'

) 5 0 7/2~ 5/2

3 or

«3+2

see comment

33"

0.22 1 scin py, scin
55c7

with p+(energy range 0,8 1 mev, )

(55c7).

scin 55C7 0.22@ shown to be in coincidence

la5~ Pd
45 63 46 62

& 5~3
+0

18 4-5
complex y spectrum

55Bll not po 13h Pd 9 (55B11).Q too high

a, scin 55B11 to be any other Pd. isotope (54@2)

Ag -- m Cd108
47 61 48 60

4.6 o'

175 5 3m p~ 1~ 7 56J6 0.639@ present (56J6)

Cd —2-& Aglotto

48 61 47 62

5/2p 7/&

» 4.8 39' 7/2'

1/c

o.z6 35o

E+ .067 from g.32

pc p scil 54B5



8 ETA —D I S I N TEGRATI ON EN ERGI ES. I I

TABLE I (con&'net, d).

DlSINT EGRAT ION
ADOPTFD Q HALF- DECAY DATA

MEV IERRoa L'FE TvrEI ME' IcRRORI ~. IMETHOD
COMMENTS

50sng'"-gpn~o

5/2 9/2

18 P+

o.658
O. 678

1.12 18

assigned by (56P6) ~ 0'66y is M4

{56P6)~ Beta decay' energy syste-

56p6
55P3

56p6
matics (54M2) suggest Q " 4o

55P3 Complex y (56P6) ~ I. s spins

ag ~-» Cd
47 63 48 62

4.7 o

2.875

no other y present

other y present

noPY

scin 56T3

scin 56J6
54a6
56T3

2 ~ 869 20 100 s 56T3
2, 7 1 „ a 56J6
2i84 10 scin 5486

Sn +~o & Xn & 0,28
50 6O 49 61

0

4+1 y
h o.285 55M11 pi 66 In ~ P-decay energy sys-m 110

tematics (54Vi2) suggests Q " Oi

Pd AR & gg
46 66 47 65

0 »43
2p lp 0

0+30 21h O.28

0,0105 5 scin 55N3

(Oo 28/) (Oeol8+) GM~ scin $5N3

any 55N3 0.0185y is not Ag x ray (55N3) ~

5y u./2

1/2 9/2'

t;d Ql»
48 6g 49 64

O.28 ~ 3 x 10 from 5ily Cd
1'F' ll3

Oo265 10 Owl

is E5

5603 Og55 p from this state to In

5693 is known& thus establishing Q,

Sn -1~~ In
5o 63 49 64

1/293/2

47 17
9/2 y

Oe49 118

continuous y spectrum
E max 0+0?
Y

x( continuum y)
h 113

From 1.7 In isomer

393 5

scin 56J4

scin 56J4

scin 56G4

K binding energy Oi028

L ~K = Oolj+Oo12 (56A3)

114mme'm» Cd
49 65 48 66

1 51 0

1.42 72' p 0.400 25 .004 scin 5666

li+ assigned to Sn 56J7 ,5605
114

previously reported Oi56y and 0.72y

are associated with & from

114
50 In ~

In ~"-& Sn
49 65 5o

1 6 2

i.5 0+

1+985 4 ?2' o.6?4
0071

i+30
le299

40 0.09scin Py 5695
5 0,2 scin Py 56J7

4 0+09 scin 56G5
2 Oo2 s 56J?

(0.7P) (lo3y) scin Py 56J?p 5665
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Tash. E I (coltinued)

DISINTEGRATION

Ca -11~-& Zn
48 67 49 66

, ADOPTED Q HALF DECAY DATA

MEv IERRop L~FE

TAIPEI

ME~ IERRORI i. IME,„O,IREF.

2.33 from 4.5 Tn

COMMENTS

1/2 7.1 4.5 l,.'2

9/2+

Sb -~~~-» Sn
65 50 66

+ 4.8 2+

0

15+5 P 2+3 a
2.4 3 scin Py

P 1~5 2+ scin Py

1,305 15 scin
1

2+2 1 scin
2,215 20 scin

(P )(7 ) (P )(Y )

55s8

55s8

9/2 4.6 7/2
0«565 7

Oel61 1

also, from 1 9 Xn 7 isomer

,le 772 5 55 s 55N12

0+311 2

Sb -~+-o Sn
51 66 50 67

5/2' 3/2+

1/2

1+70 15 2 8h Oil61 1

P+/q ~0.026 scin Q +)y

55N12 Q is calculated from p /q for an

55N12 allowed P transition (55KLR)

Sb -- -& Sn118
51 67 50. 66

~6 0+

53F1

53F1

3.3m formerly considere4 g. s. of

Sb is assumed. to decay' by' O~l05y

X. T. To 5.1" Sb (53F1)~ P-

decay energy systematics (54%2) sug-

gest Q ~ 3 4o

5/2 5 1 3/2'

1/2

0«59 3

continuous y spectrum

'mm '534

Os02383

K binding energy ~0~029' y is

r~z(5604)

waaaa)120

53 67 52 68
&1+3 P 4+0

4~0
53F1 P-decay energy systematics (54@2}
53D1

suggest Q ~ 5o
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TAarz I (concealed)

Dl SIN T EG RAT I ON
ADOPTED Q HA jF D ECAY DATA

ERRDR LIFE TyFEI «~ IERRORI % IMETHOPIREF,
COMMENTS

2 2'

0

Sb -~~~-0 Sn
51 71 50 72

1~55 5

see comment

2~75 p -.01 ~(e)
'+el s

3 crit a
301 pc
2o6 pc

55G3 Q obtained using +/p ~ 3QQ + 120&
55F4

and hJ 2,yes for p transition
55G3
55F4 (55G3)
54J2

lal52
i+3.37
1olO

15 o.75 s 55G3
6 0.73 s 55F4
1+ scin 54C3

Sb «~~ & Te
51 71 52 70

2

2+

8,6 p+
1

1.973 5 2,75 Po 1+970 5 30 s
1 987 20 26 s
li97 1 21 s
2+00 2" 36 s

55F4 excellent energy match by
55G3
54M8 l.jpo lo + O.)66 4 55F4
54C3 1o 423 10 + ~563 5 5503

1 41 1 + ,588 5" 54MB
1.40 2~ + ,566 5" 54c3

X +~~ 0' Te
53 69 52 70

4.8 0+

4+14 4 3.5 Po 3+12 4

scin 54N9

Xe 122

54 68 53 69

0

0 Og23 C, Kx rays

Qel82
Oe235

scin 54M9 p decay energy syltematics (54&2)

scin 54M9 suggests Q 0,3

~elle~
53 7o 52 71

5/2' 3/2'

1/2+

0 0 16 13h

y 0e160 2

p decay energy systematics {54+2)

54N9 suggests Q 1,2.

Xe
54 69 53 70

3/2, 1/2+

0 5+i 5/2+

207
or

2+9 1

1 8h p+

0.148

scin, a A+9

5&9

Sb DRh &

51 73 52 72

4+ 10.3

0

2.925 15 54 p 20300 10 s
2o39 3 22 s
2o31 3 22 s

5~ non unique shape for 2+3 p , complex
55a6

54N10 p and y spectrum+ Decay scheme pro-

0.605 6"
0.605 6"„
0 603 10

56M viding good energy matches establish
s 55A,6
scin 54L5 eg,

11/2 3/2+

7/2+

9.0 7/2'

Sn c 0 Sb12'"
50 75 51 74

3/2+ 9-5

235 2 9 7

see
comment

P- - 2.4
2+4

lg41 2
"

i+41 2

scin 56D2
a 55am

scin $6D2
scin 55B12

56D2, 55812

data of 5692 and 55812 fit a very

consistent decay scheme (56D2) ~

lowest state to which 3/2 9o5

Pm - can decay is St 3.+41 mev125

3e ading to Q " 3i4o Hence 9+7

Sn is the ground state+125
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T&&IE I (coe/zeued).

Dl St NT EG RAT t ON
ADOPTED Q gALF D ECAY DATA

MEV ]ERROR L~PE TYPE
[

MEV )ERROR) % [METHOO[ REF,
COMMENTS

Sb +-o Te 0.757 7
51 74 52 73

7/2 8»6 58 ll/2

3/2+

1/2+

2y p- 0,612 12~ 14 g 54KLl 0.6P has ~J 2 yes shaPe (5~1)
54K11 Decay scheme with good energy

matches from other P, y present»

Earlier data adjusted for shape to

establish Q»

Cs —--& Xe12&

55 7o 54 71

5/2 p & 5.1 3/2+

3.07
or

3.18 2

2»05 2

0.112 1'

(~)(0.112')

5lya. 2

54m.2

T. -&&&-& Te
53 73 52

2" 2'

81 o

2»14 2 13»3 P 1»110
0 1,19

20 0»96 s 55K8 p has AJ ~ 2;yes shape (55KS)»
4"' ~~ scan 54p5 o

Good energy match by 0,46p+

0.65'. Earlier data adjusted for

shape to establish Q.

Jg6 )
53 73 54 72

2" 7»9 2

8.8 o'

1.235 15 13»3 p

p

1»250 10

o.865 5

0.386 2
o.382 lo"

5»8 s

s 55K8 establish Q.
scin 54P5

55K8 p has hJ = 2yyes shape (55K8)~
0

29 )Vs 55K8 Earlier data adjusted for shape to

(0,86)) (0 38'') 55KB, 54P5

|s ——-& Xe126

55 71 54 72

1 & 4.8 0

P 3.8+ a,scin

o.385 5 scin

no other y (& loper cent)scin

54K4 absence of y~s from known transition:

54K4 in Xe . and presence of 0»38$y is126

54K4 puzzling

no P+ (0.385) scin 54K4

aa -&&&-& Cs
56 70 g5 71

+ 1 &

& 0»2 96m (')
y 0+700 30

0»225 10
33+ scin 54K4
100

p-decay energy systematics (5482)

suggest Q ~ 1»

scin 54K4 0»9 ~ y- and (0»7y}(o»2y} ? (54K4)»

DR2-~ Te 1 64 2
51 76 52 74

see comment

7/2 9» 8 113 11/2

3/2+

93 1»57 3

111 3

P~ 0»86 2-

0.456

o.674

30 scin

20 Pyscin 5694

50 Pyscin 56D4

scin 56D4

scin 56D4

scin 56D4

P decay considered. together with

the high ft value for P of Sb122
0
127

suggests that g. s. of Te is
+

3/2 and f goes to 4/2 113
o

127 ~

Te isomer,

56D4 The a11owed character of Te



8 ETA —0 I S I NTEGRATI ON EN ERG I ES. I.I

TAsLz I (coetiNNed).

DISINTEGRATION
ADOPTED Q HALF- D ECAY DATA

MEV )ERROR L~FE TYPE
(

MEV [ERROR) % (METHOD REF.
COMMENTS

12
52 75 53 74

3/2 5.5 5/2

o.690 7 9 4h P 0.695 10 99 s 56K7 (56K7) reports weak ( ~ 1 per cent}
5 s 56K8

Oe683 10 scin 55D4 y spectrum

3/2+ 5/2+

Xe 1—2

54 73 53 74
» Og37

Q & le3

36.4 , noy+

o.368

scin 55&126 several other mls presente yy studie.

scin 55N26 place highest level in I at

oe368. P decay energy systematics

(54~6)suggest Q ~ 0 8, Upper limit

set by absence of P ,

Cs +~~-» Xe
55 7 54 7

5/2+ 5/2+

»53 3/2

2e09 2 6.25h P 1.063 11+
o

5'.2 approximate energy match from 0.68)+

+ 0.4q (5iya2).

e ~~a) Te128

53 75 52 76

1+ 0

» Oe75 25m 0 ~ 750 l(P'

«e+ ~ -O.o69

xyscin 56+ &chic sr/&g. s. 1/19 (5684) ~ P decay

pc, scin 5684 energy systematics suggest Q " le3.

&25) Xe
53 75 54 74

6.6 o'

2o12 1 P 2+120 10 76 s 5614 1+665P+ 0,455P give good energy

match. (563$)

Cs -~~~-) I
55 73 54 74

) 4.7 0+

4oO 1 8m +
Po 3eO

~2e9
1~ 7O s

a
55H5 lower P groups and y's present

5W3
(5585).

Sa &&&-& Cs
56 72 55 7g

0 (V) 1+

» Oe27 2.4

0+270 3 55H5 P decay energy systematics (54%2)

suggest Q ) 0.

Sb --&-& Te12o~

51 7.8 52 77

7/2 7.4
ll/2

3/2+

» 1.98 5 4.6 y- 1.87 5 20 scin 5694 several y present, also lower

energy P ~ (56D4). ~ P decay energy

systematics (54M2). suggest Q 3~

12o~

52 77 53 76

3/2 5 9 5/2

7/2+

1.481 5 1 453 5 . 71
1 46 1 80

0,0268
Oe035

s 56G6 decay scheme established with good
scin 55D4

energy matches~
s 56G6
scin 55D4

55D4
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TABI,E I (continued).

Dl S!NT EG RAT I ON
ADOPTED Q HALF D E CAY DATA

ME V ERROR LI F E TYPE ME V ERROR o/o METHOD REF.
COMMENTS

Cs —-&-& Xe12o~

55 74 54 75

7/2' li2'

& Oe59 31" o55 3
o.585 2o

scin
scin

55P7 other y's present (5587, 55N2)i P-
55N2

decay energy systematics suggest Q

1,4 {54W2)~

6.2

Sb -~-& Te .
1 %0

51 79 52 78
0+

& 2o9 10m P 2+9 2" 55F5

Te 1~1-& I
53 78

2+29 5 25m p 2 14 5& 60 s 55H6 very complex dec~ makes energy

3/2 6.2 5/2

7/2

y 0.145 10

0.145y/P - 1

scin 55N14 determinations difficulty Decay

GM 55H14 scheme with fair energy matches

(55H6).

Cs ~»& Xe
76 54 77

5/2 5.5 3/2

0.354 5 10

continuous y spectrum

E max
0 ~ 320 10
0.320 10'

scin 56H6
scin 56N5

K binding energy = 0,0345

1/2' 5/2'

Pa
56 75 55 76

& 1.05 u..5d

1+032
1.050
1 030
1+09

15 3 s cin 56B4
15„4+ scin 56G7
15„" scin 56V2
15 (V ) scin 55L8

other y's present, but yy studies

lead to decay scheme with highest

level at " 1.0 ( 56R4, 56V2). 1.0y

intensities relative to 0.496y ~100

p decay energy systematics (54&12)

sugpest Q ~ 1.7.

Xe1Q2

53 79 54 78
3.56 3 2 4h 2.12 3 18 s complex f3 and y ~ Decay scheme con-

6.3 4

0

0 ~ 777
o.673

8
4'

scin 54F4 sistent with coincidence and inten-
54F4

sity data provideseneryr matches
541'4

(54F4 ).

Cs -~~—& Xe
55 77 54 76

& 0 ~ 67 6.2

o.669

weak liloy, 1.26| (55F 8 ), However

scin 55R8 these y's not seen in I decays132

( 20 per cent Q to g. s. xy/y 55R8 P decay energy systematics (54W2)

suggest Q ~ 2 ~

Pa —~~-& Cs

56 77 55 78

1/2 1/".+

7/2

0.48 loy 6
L/ K to Oi44 level & 9 56L4 Intensity of K x ray due to K inter

ill conversion only. (56L4)

L/ K implies E p "0.04

(56L4)
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ThsLE I (contiweed).

D SINTEGRATION
ADOPTED Q HALF- D E CA& DATA

IERRQ~ L~« .v~E
I
"" ««RI ~. METHOD

COMMENTS

C, 1~& & Ba
55 79 56 78

8.9 4'

0

2.055 p- o.65o
0.655
0.645 10

0»604 1 &

1

V»796 1 ~
2

56 s
50 s

55F6 extremely complicated decay. {4-5
55K9
55813 p groups, 10-12 y rays) Disagree-

weighted average ment, on details of decay scheme»
of seven spec-
trometer measure- general there is agreement that, 0»65p
ments

goes to s t,at e at 1»4 mev»

5682 p 55F6p 55813p 55K9 ~ 54&2 y

54~3, 54B7.

Pr L5 ) Qe

59 76 58 77

5/2+ & 5.1 3/2+

3»5 1 22m a, scin 54H3 several y (0.08 - 0 ~ 3) present»

(54H3)

Cs -Q6-& Qa

55 81 56

8»0

0

2 ~ 85 1 12»9 P 0»657
1

l»041

0»822 2

0«335 2

5402 complex y spectrum» yy and y inten-

scin, s 5402 sit ies allow construction of con-

scin, s 5402 sistent, decay scheme» &nergy match

scin, s 5402 by 0.341p + 0»153@ + 0»162' to 2»2

scin 5402 level. (5402)

& 3»0 1 a, scin 54H3 (0»17-1.1V ) y present (54H3)

o 5»2 0

M2~) Cs
54 83 55 82

7/2, 9/2

W.2 7/2

La ~~PL ~y Ba1~v

80 56 81

7/2' &10 3l2'

& 0.04 6 x 10 tI' Q, Ba K x ray pc, crit a56

Ce
79 57

11/2 35

3/2+ 1/2

) 0,45

0 & 0.75

6 , La K x ray

0.445
o.440

pc&crita 5685
56D5

3 scin 5685
2,3 scin

35" Cel37 is 1l/o isomer of BI7

3/2 Ce 7 g. s. (56D5~ 55B14)»

Upper limit on Q from ft value for

$& branches»

5/2' 5.8 3/2

15h p+ 18
see

comment no y, p+/E- " 0.2

56D5 (54H3) report no 1.4" Pr137

56D5 activity. Theoretical p /& " 0.5»
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TAsLz I (eomte««ed)

DI St NT EGRAT I ON
ADOPTED Q HALF D ECAY DATA

MEV ERROR L~FE TYPE MEV ERROR /~ METHOD REF
COMMENTS

Xe --&--& Cs1~~8

54 84 55 83
+

0 & 6«2

2.4

3~ 7

p

Zg/p - 1.3

Cs —~--& Ba1~8

55 83 56

3 7«7 2'

32m 1«426
1.44 2

scin $686 complex Y spectrum. Fstablish con-
scin 5)T2

sistent, decay scheme by ~ (56B6)

with 3«4p " 20 per cent, ~

La -~~--& Ba
81 56 82

5 16.9 2'

0

l«59 3

see comment

1013' 1.44 2~
l«lj 3 1

see Cs—&-&Ba

(x} (1.L&)

K x ray / glN / sec.

0,145 10
0.23

scin 57G1 Calculate ~ L/ ~K =1.4(from
scin 56T4

K x ray/y and assuming flourescent

yield = 0«85) implies E ~= 0.16 3
5674

(56T4) . Assumed h J 3,no«

La -~~"—& Ce
57 81 56 80

0

1«02 2 10 y
p 0.205 2P l00 scin 57G1

0«81, 1' scin 5701
0.Ul 1" scin 56T4

pl ~~~ & Ce
59 79

3, 5+&54 4'

0

3«2

4«3

Oh

0«30
0 ~ UO

l«05
1«4
1~ 7

1"
1%

1 weak+
1 weak~

a~ sewn 54H3

scin 54H3
scin 54H3
scin
scin 54H3
s cin 54H3

O. @corresponds to 2 state in

Ce ( see above). intensities o f138

y's suggest 1.05' and 0«8y may be

in cascade«

Cs -~~~ & Ba
55 82 56 83

7/2, 5/2'

7/2-

3«17 15 10m

Ba -~~~-& La5«3 57»
7/2 6.8 5j2

7.4 7/2

2«39 2 P- 2 38 3

p 2«23

0.163 2
0.165

(2 23))(0«163')

15 s 54N13 other P, y present (54N13).

66 s 54M. 3

s 5+Q3
scin 54N7

Ce -1&4& La
58 81 57

3/2 5.8 5/2

7/2+

0 ~ 1665 10

~ L/~ K = 1.37 2 YY, xT, xx
E& & 0.147(~L/~K )

-0.104 6 ~L/4

54P6
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TABLE I (CONErSQ8d).

01StNTEGRATION
ADOPTED Q HALF- D ECAY DATA

COMMENTS

Pr -~~~-& Ce

59 Bo 58

5/2' 5.5 3/2'

2eo 4 5h p+ leo a& scin 54H3 weak y present (54H3)

La ——w Ce14o

83 58 82

3~ 4" 9il 2

0

3.78 3 40 2 P" 2.20 2

1.6ol lo
1.6o 2o"
1.597

56A2 very coniplex decay, hut yy studies

s 5642 permit. consistent decay scheme.
scin 55815
s 55CB (56K10, 55CB, y5m. 5, 55+.b).

Ce -~~1-& Pr
58 83 59 82

j/2 I.l 7/2

5/2

P 0 574 3
0

Pl 0+432 2

o.l4l6 3
0.1449 7

(4(&,)

25 s 55J4 P, P & F-K plot linear (55J4).
0 1

75 Pys 55J4

s 56»6
s 55J4

55J4

Pr -~~—~ ad
59 83 60 82

2 7.1 2'

9+2 0

2~160 15

le 61 2
1.572 5"

scin 55S9
s 54P3

55s9, 54P3

P 2.12 10 97.2 a
2 l66 6 93 s

po has hJ 2,yes shape (54P3),

Energy match by (0.6p)(l.+), (55S9,

54P3).

Ce —-& v Pr14~&

56 85 59 84

9/2- 7.8 7/2'

1.544 5

O.o574 56»6 establish decay scherrie with good

(1.4p)(0.06'), py, ~ scin 5&16 energy matches. ($6Yi6) ~

p 1 40 2 37 s 56116 complex decay, py + yy st,udies

Pr ~~~~ ~& Nd143

59 84 e 83

5/2' 7.6 7/2

14 P 0.93
0

56»6

& 0.1 per cent
scin 5586

Sm +"~-& Pm

62 81 61 82

3/2' 5.2 5/2

305 2 P 2.6
23 3

noy (E & 0.15)
Y

a 56S15
a 56Yi7

scin 5EK7

mw wmwp Pr144

58 86 59 Q5

0 be5 0

o.3o8 P oo320 3 60
0 ~ 309 5 76
0 327 7 75

57H2 Good enerpy match by - 0.17( +%.14'
56P7
54C4 (57H2 56P7 54C4) ~

Pr —-&-& Nd
14~

59 85 60 64

0 6g5 0

3,03 175 P 3.15 6 " 99 s
2.99 6 "" 99
3il2 6" 99 s

57H2 some indicat, ion of non linear F-K
$6LB
54C4 plot (due to 0 —-& 0 nature of

trarisition with possible T-P inter-

ferenceZ)(56LB).
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TABIE I (cpgtjgggg)

Dl8}NT EGRATI 0&
HALF- D ECAY DATA

MEv IERRoR L'«T"PE
I

ME" IFR"0"I ' IMET"ODI "EF

Sm -~+-& Pm

62 83 61 84

7/2, 9/2" 5/2+, 7/2'

5/2', 7/2

& owl " ly Pm K x ray

0+0613

no y+-, p

(K x ray)y 57C1

Nd -»&-~ P
87 61 86

7.6 7/2+

+

oo911 U..6d p- o.818

0.09071 1
ooo92 5

(0.81GP)(0 09')

crys 56Kll
scin 55H7

pys 56El

Pm -&~~-& Sm

61 88 62 87

5/2+

1.34? 1 50 P 0.97 5

o, 285

s 54F6 With shell model assignment of 5/2

scin 54F6 to Pm it is difficult to explain

the absence of a gi s. P transition~

Pm ~ ~& ~m

61 89 62 GG
503 1 2 7h P 3.00 20 s 54F6 Complex yi Level scheme constructed

5, 6- 8.2
0

3.0p decay is to level at
2e3 1 54F6

in excellent, agreement and has state

at 2 30(55A7)

scin 54F6 in accordance ~ith yy(54F6). Level

scheme for Sml50 from Sm 49(n, ~)l49

Pm

61 90 62 89

5/2 ?& 6 9 7/2" ?

lo 28 0,335 lo scin 5587 Complex y~ Constructs decay scheme

5587 by yy' with (l, lp) (0.3y) for decay

energy. (55H7)

0+

& 1.58 2 12 7e

0.3.22
-0+12231

0.244
0.24464

59
4

2
8

20

s 5698 Complex y spectrum. Construct decay
crys 56A5

scheme by ~ and intensity aryeientsi
s 5698
crys 56' Highest established level decays by

scin $608 yl + y2 + y (56GG).
56o8,54s5

12 7y P 1.460 14"' 3.3 s 5668 Complex decay. Construct. consistent

0.344
0.3&))34 23

s $6GB decay scheme by Py and ~ arguments'
cry s 5645

0+

(1.46P) (0.3I„.}
tv~ Pv'

scin 56GG
5608, 54s5

Energy' match provided by 3..0P +

0.4&q (56o8)~ 0.7p(54s5) + 0.7+.
No report, of non linear F-K plot for

1.46'.
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TAsLz I (continued)

DlSlNT EGRATION
ADOPTED' Q HALF'- D ECAY DATA

ERROR L~« '"'E
I

MEV IERRORI '&- l«THo
COMMENTS

Sm -~~~-. & Eu
62 91 63 9O

0 ' 803 o.825
O. 820 10 40

oi 720 15 40

Oo10327 2
Osloo 10"
0 103 2

(0.72')(O.My)

scin 5696 Levels seen in coulomb excitation not
s 55 re

in agreement with those seen in P
sf' 55&~5

decay. Complex d'ecayi Cons is tent
crys 56A5
scin 5696 decay scheme with good energy matches

55~5
poss1bl ey

55i&5

gg
64 89 63 90

0+103 1~
O.1OO

oelo4
0+1031

s 56NS
scin 5687

5688
54c5

Oi22 (W.23)
0+20
0.187
0+225

56x8
56s7
56a8
56a9

Ku ~"-& Sm

63 91 62 92

8+

1.17' assigned, here because it is

associated with Eu. 54 and does not

fit the decay scheme of the Eu154

P branch (54S5).

Od
154

63 91 64 90
P" 1.45

1 575 150

1.415 30

0.12354 9
Oe1234

(1 4~)(0 »~)

5485 Spin 6 for 1.54 st,ate of Gd 54 on
48S1

basis of {1.42')(0.12~)(e} (5687}
scin 54S5

and 13.fetiole of state (54SQe
crys 5645

54c5

56HV, 54~5

Fu li5 ~
63 92 64 91

5/2+ 8i2 see
corrorlent

0+247 p 0.240 . 10 21
0

56D6 0.1Q + 0.102' provide fair energr

rr,atc». Zo(0.24')q (56D6) . p-

epin has been reported as 3/2 '+&56816

and & 5/2 (54M4I ~ The decay

+
data makes no choice between 3/2 &

5/2+ !/2

.-u -~M» M
63 93 64 92

9+1 2

0

2.54 5 15.4d
, P 2.45 5

0.08897 l
s 56810 decay scheme shows 2 45) to 0+09

crys 56810 state in M ~ (56810)156



L. J. LI DOFSKY

TABLE I (coefiNNed).

DISINTEGRATION
ADOPTED Q,'

HALF DECAY DATA

MEV [ERROR L~FE 'rYPE
[

MEV [ERROR( 'io [METHOO[ REF.
COMMENTS

Tb -~--& Gd
65 91 64 92

h
see comment no y+

no Qd X ray

5.2 Tb
Gd X ray, no y„

scin 55HB 5 Tb is assigned as g+ s. seeh 156 .
pc 55HB

comment, s in P decay~ Severe

pc 55HB disagreement with previous data~

«4 «p Dy
1~&6

65 91 66 9o

hsee comment p oel4

e" and Dy X, g ray
no hard y

a 55HB 5+2 Tb decays bye » 0~6P and hardy+

pc 55HB Hence 5 is g. s. P /5 very small
a 5586

(55HB).

Gd 452 ~
64 95 65 94

3/2 W.4 3/2+

P- u. 946

PY» m

10 76 s 55i&6 (0.6)}(0.3&p} provides good erergy

55817 55i&6 match to po (5@&6), No (0,3+)(
thus indicates P is the g. s. tran-

sition.

Tb ——-& Dy
160

65 95 66 94

6~ 7

llo9 2

P 1.700
1.711

o.661
o.651

7 0 3 s

35
10 30 s

57C1 ~cry complex decay, (56@11 54K5)
56all

have constro, cted decay schemes in-
56all

54K5 corporating most of the well known

0
o.oUBo s 56811 data e

161««wm~ Dy
65 96 66

7.1

0.562 lo

or

see comment

56S17» 56C3» 56812» 56&13» schemes proposed. A, level scheme
55&17

with excellent energy matches between

y rays (56C3} is fit very closely by

the p groups from the most careful

P spectrum a~lysis (56S17)& if it is

56812, 55Bli'

assumed that 0.57'" goes to 0.026

level in Dy ~ Under these condition, s

g. s. spin of Dy is 7/2(53bl2)

0'571 4 14 s 56S17 Complex P spectrum makes analysis
0+531 10 6 s .56C3
0.55o 10 s 55817 open to wide errors Several decay

Er «««& Ho
66 93 67 94

7/2, 9/2-

241 1

see comment

3.1 55N2 However, (54H4) reports no y+

Ho
164.

67 97 66 96
0.11 & Q o.0726

0 0373 5

& K /P+ & 2 x 103

++8 However, 0.046y may be oossib38
5488

isomeric transition to long lived
5486

Ho g. st (54BB» 5281)~



GI 8 IN T EGRAT ION
ADOPTED Q HALF DECAY DATA

~« l««~ L~F~ .»El ~.~ l«~~l '~. I~~~«~l«F COMMENTS

Ho
164

67 97 6& g'6
Py and, P spectx'um suggest strong

P g1'09p 3n coincMence M3.th 0~0gy

(5488) e See coNlllent for Ho~~~~~Dg»&6/

s 5564 Scin and Py stMies shoe that, Q for
166

sPy 556$ 30' Ho decay x Ril (55Nl'Q, F+

~ Oo"P 3. i Pa6 scm 55N2 1oser energy y~s present (55M')»

5688 8$ pea" cent P to g. s~& 15' per cent
56sl4

to 0~008 state~ (56HB).
5688

0.4"@91
0474 q
Oi +32
0.473
o.hvar

Hi.ghest state reached

10 cps 5689
1~ s 56NP

s 5%4
yy sod 56K12
gyq yy~scin 55J5



L. J. LIDOFSKY

TABLE I (ccskts@AS).

DISINTEGRATION
ADOPTED Q HALF- DECAY DATA

LiFE, TypE [ MEv IpRRORI og IMETHODI REF

0

C3" .867
0.886

0~08/229 Iil
0.08426

2g scinPy $6815
22 sPy QP3

&-K Pl« ~or b«h p and I3 xs linear
78 s 54P3

(54P3)» pl y observed, (56&15, 51+3),1

7/a-

8.1 3/2'

i+52
2"

6 scinI3y 57Jg
s

9gs cingle 57J4
97 s 56C5

yy' and Py studies fit y's reported,

by (5lKl) into decay schene. Levez

spacings in agreement, with a

5/Jbq 56C5p 56Kll K ~ lj2 rotational band (5jjg,

56C5, 56Kll).

Tm ----& Yb171
69 lor 70 10l

'no

& ls79 5 63+6

l79 5

56Nl, other, lower energy y's noted. (56N4)

scin 56N4

+,

0

J„u
l'7K

l05 7l l04

7/2 6.4 7f2

P- 0.47l
0.$68
0 463 3

56C4 Complex decay Good energy matches
55m, e
5505 by (0.07'}(O.I~q) and (O.P5P}(0.&lq).

Consistent, decay scheme by (56B9, 56Cg,

55Ykl8p 55D5)» Level spac3.nQs in

LQ in agreement with a ~ »' 7/~175 .
.I

rotate. onal band»

70

1

f

Complex decay» Level spacings in Lu
l7~

many y. Piphest state reached. in agreement with K ~ 7/2, 5/2 bands»

56H9~ 55i4l8 suggest Q, ~ 0.9~

3 x l0l0"

Lu -~~~-& Hf
7l l05 72 l0$

0,43 2

0»l9 l+
0.203

0» 31
0.&06 6"-

0+089

pc 5404

scin;: 54D(
scin;:,

1

scin. g.lA3

5h&h



BETA —D I S I NTEGRATION ENERGI ES, I I 809

TAsLz I (coetiN»ed)

DlSINT EGRATIQN
ADOPTED Q HALF- DFCAY DATA

ERRDR LIFI TgPE MEV ERRQR % METHOD REF.

1.24 2
1.228

5505 De«p' scheme established with good

scinpy 5@110 energy matches (e. g, (0»16' )

sc in 5M.O (W.vy), (5QQQ) ).
scin 56Cg

5/2' 6.8 7/2-

5QQ.9 Decay scheme establishes p as g, s,

transition {553&!19}.

5/2 & 6.5 7/2

57iO. Several y present (5+1).5 ~/GK

suggest Q = 1.15 5 (57pQ.)

Be -1~~-& M

75 102 74 103
P & O.b

+

Ta 1~—& Hf
105 72 106

56~16 15 P, 1.5y previously reported here,+

sc in 5683.6

0

Re.
75 103 74 104

& 5.2 0

& O.O3 1 40"

aw~~p Hf180
107 72 108

1- 8.1" 6.8
see comment'
& o 093

)1012$

or

Ta /~a ~ 12»3/99.@988 in natural
180 181

' Ta (5$M5). t estimated from abundance

of M in Ta ores (55El) 8.1" pre-

viously reported here may not be g» s»

Ta -——& M
180

107 7( lO6

1 8»1
see comment

- 0»70

& 1012y see comment in Ta»-- w Hf180



L. J. LI DOFSK Y

TABLE I (cow»i»»»»ed)

DI SIN T EGRAT ION
ADOPTED Q Hp» F DECAY DATA

ME V FRROR L FE TYPE MEY ERROR % METHOD REF.
COMMENTS

Re +IL-)105, 74 106

'» & 3.5
& 2e9 2

4m

or

20h

1.1 1

o.88o 4o

i+9

20 a 55F7 0.10' also present (55F7)

scin 55F7

5783

& 6.4

Ta
74 lo7 73 lo8

Q & 0,22

0 o152 10
1

scin 56D8 y intensity 10 /K x ray (5608) ~

o.136 loY2

(L x ray) y) no (K x ray) y 56D8 froid K x ray/I x rays 0.136( appears)

0.152' does not appear in Hf-—~Ta.181

(56B17).

scin 56D8 (5681) reports no y and, estimates Q,

1 732 10 111
73 109 74 108

0

1o2220 2~1.222 1
1.222 1

55820 extremely complex y spectrum ( " 30

56B18 y's). Decay schemes consistent with
55&&20

54F7 0.5lp to 1.22 leve1 (56B18, 55H20»

Hf psrQCop18~&

72 ill 73 13.0

&6.0 &/2+

5/2» 712+

64m
P -1.4 2

Ey/P" 0 ~ 8

56G11

Ta 18
73 110 74 lo9

5/2, 7/2+

6.9 7/2-

1/2

1.068 10 0+615 10
0

0'615) to state at

0 o 45308 10

95 s 5%20 Extremely complex y spectrum (55N20»
scin 55P4

55P4). Decay scheme established by

combination principle. Weak» higher
cry s 55820

energy P present with

E & ~1 (55820) ~

Ta ---& V
184

73 111 7) 110
8.7 1~ 26 70 scin 55819 9 y's reported (Ey 0.11 to 1.18).

Ta ~~~ ~& M p 1+72 7
185

112 74 111

7/2+ ~6.3 7/2

49m 1~ 72 scin 55P4 4 y's reported (Ey 0.06 to 0.235)

Re185
74 ill 75 110

7/2 7.5 5/2

o.428 73' o 435 5 8
O.426 3 90 s

5731 Meak Y reported (56819, 55820, 55Klo)
55820

Possible 0.37P {55820) + 0.06'

provides energy match'



BETA-0 ISI NTEGRATION ENERGI ES. I I

TABLE I (COSESSS8d).

DISlNT KGRATI ON
ADQPTEO Q HALF- O.ECAY DATA

ERROR L~«»PE
I

ME" l««RI ' I«»ODIR« CQMMENT5

Qs ~~~~~ RB185

76 109 75 llo

1/2 5/2

& 0.879 1 0.8789 9„o.875 10'
56N5 Othex y~s reported (56N5, 55P5).

scin 55P5
Highest state reached in Re 5 at

55p5
0.88 (55P5).

Ta awny +186

113 74 112

0

Os125

( 2.2P)y

scin 55P6

scin 55P6

Gw 55p6

8 other y's observed. 0.125' is

from 0.12 state in &P (see
186Re--—R )o

186a~~~y
lu. 74 112

1 2'

0

&+123 1

no P+

0.3.2267 21
Osl229

&/P - 3+00 (56JG)

Qs 1 067
186

75 111 76 110

Geo 2

7s7 0

56PG (0~93P)(0.137@) px'ovides enerpy matc
56JG
5&2 (56PG 56JG 54K6). (56P8) reports
54K6

F-K plots for P and for P& are non
56P8 o

54K6 linear (54K6) repox'ts both linear+

P
0

Pj 0 9335 30 24
o.926

1+0715 13 76 h1.064 2 76
1.060 5" 73 s1.63 5 76 s

0.13719 7
0+1372 2
0 13722 3

s 56PG
s 56JG
crys 5589

187
Re

74 113 75 112

1/2 9.1 5/2

6 2i" 5791 0»62p + 0+69' provide good energy

match» F-K plot fox' p haso

2,yes shape (57Dl)

1/2-

Pe J,62 ~ Qs
112 76 111

5/2

Q 101ly

~1016y

54S6 (5495) repox'ts no P with I + 0»001

measurement of Osl 7 spin (54H15)

and shell model assi, gnment of parity

change leads to hJ 2jyes transition

and suggests Q ~ 0.

yr -l~L& Qs g o.435 lo 14h
77 110 76 111.

3/2+ 1/2
0.535 15

scin 55810 other y's present y+- mey be due to

scin 55S10 Xr contaminant (55810)»
188

ae --&&& Qs 2.114
75 113 76 112

8.6 2
8.1 o+

2.15 4 79
2sl16 2 79 s
2sol 2 s

56P9 {2eop) (0 1.55@) px'ovides enerpy match
56J8
56A2 (56P9) .



L. J. LI DOFSKV

TABLE I C,contieued).

DISI NT EGRATION
ADQPTEO Q HALF 0EQA'f {)ATA

MEy [ERRPR L~PE TYPE
[

MEV IERRPR
COMMENTS

Xx -+IL~ Os & 0.625 lo 41"
ill 76 112

noy„

0.625

scin 55810 0.15' (55S10, 55N5) a+i 0.475'

scin 55810 (55810) also present~

Pt ---~ Ir & Oe4 1188

78 110 77 111
10 no y+ (~}

z - o.4

scin 55S10 other y' s {55S10)~ e (5)N5) px'esent ~

scin 55S10

Xr --&~-= Os & 0.245 10 ll1A d

112 76 113
no y+ s cin 55810

scin 55S10
3/2' 3312"

Pt —---~ Ir ~ 0.14 1189

78 111 77 u.2

1/2 3/2+

lO.5" no &+ (~)

0.14

scin 55S10 possible y(0.55 to 0.70}(55S10).

scin gS10

An --&-& Pt & 0.29 llgo

79 llo 78 111
Oi29 1

scin 55810 0.135', possible & 0.8y present

scin 55810 ( 55S10).

P.e -~@-& Os

76 114
Q & 3.2 3

5(') 9.5 4

2 Sm
P lo7

E~/P

$5AB Several y (0.19 to 0.83) present

55A8 (55A8).

+

DK ~ Os
77 1U

Q» re2

9p 10' U.
+ h

3, 4, 5 11

10 10

From 3 Xrh

P+ 2.04

From ll Ix'190

Xr decay leads to level schemeh

scin 55A9 and spin assigninent, s in Os190

+
Absence of P from 11 Xr leads to

scin 55A9 estimate of upper bound to g(55A9).

scin 5549

-1R&-& Xr ~ O.625
78 113 77 U.4

O.626
0.623

Complex y (55.7, 55S13, 54C6).

55T7 establishes highest level reached
54c6

in Ir at 0.62 (56P30).
56P10 '

Pt & 0 ' 60 21~&l

112 78 113

3/2 1/2
scin 55S10 other y's (Oi14 to 0.48) also present&

(55slo).



8 ETA —D I SI NTEGRATION ENE RGI ES. I I

Tasrz I (collceled)

DlSINT EGRATION
ADOPTED Q HALF' D ECAY DATA

MEV [ERROR L~FE TYPE
(

MEV )ERROR[ % METHOD~ REF.
COMMENTS

Xr --—-& Os 1 p65
192

77 115 76 116
Q ~

5

0

3.& 74

no 8

Y2

0.3747 5
0.374

o.48475 2y.:484. 5-'..4844 2

0.20575
0.2054

35

crvs
s
s

crys

56820 Many Y's. Level scheme with good
55321

energy matches indicate that highest
55821

level reached in Os decays by
55821
54J4 Yl + Y2 +

Y3 as vela as by direct

55B21 g. s. Y (56L2, 55821). Upper bound
55G5
54J4 to Q is estimated from lack of P

+
55821 to 4 0+69 level {55821)
54J4

Ir -~~~-»t 1.452 6
77 115 78

Y2

Z scin

0.673 10
o.672 lo

0.3165

0.4679~1

55821 ~~ Yl and Y energies are each veigh-
&4J4

ted average of 4 spectrometer and

crystal measurements {55821& 55R9~

55G5p 54J4) YY »d Z scin establish
56Klop 5582, 5578

decay scheme. Q from 0.67p + 0.33'
g4L6, 54P7

+ 0.47Y,

Os «««««p $r ]~ 134 9193
76 117 77 116

& 7.3 3/2

3le5 P 56N5 Co~plex Y and p. Good energy matches

in decay scheme invojving 5 excited

states c f Xrl93 (56N5) ~

Pt » ~& $r 0~013'1Q%

78 115 77 116
Q + 0+080

1/2 3/2+

& 500y
+

no p p 13 ~ Y'p K x ray

56N6 & L/A + 100P (56N6).

scin 56'

Hg -~~+-& Au & 1~646 4 llh
113 79 114

1/2 3/2

56824 Very complex y' Other Y with Sy

56824 & li6 present, '(5682$).

Ir —--~ Pt 2.233 13194 h.

78»6 P 2.236 10 66 s0 54J4 Complex y and p. Decay scheme with

55N21 good energy matches (55N21, 54J4}.

Pt 2.566
115 78 116

1 )7+7 0

P
' 1.55 2

P' 121 2

Y o 3267 5

56T5 (1.21))(0.33@), complex Y~ (56T5) ~

sfEY 56'
s 56T5



L. J. LIDOFSKY

YAsLE I (co»limited)

DtSlNT EGRATlON
ADOPTED 0 HALF DECAY DATA

l~""0" L'FE ~"PE
I

M~" IE~"0"I " IME&Hoo
COMMENTS

Au -~-& Pt 0-27
79 116 78 117

3/2+ )6.8 1/2
L/ Y to 0.1$ leve1

0.58 14

5489 Several y's present, . (56P11, 55323»

54B9). LP K implies E& - 0.14
54&9

(5489).

Hg ~~»I4~% QQ %1»21 1log

60 115 79

3/2 3/2

9 5h l»150 lo

0.0614 g
"

(0.06e (1 le)

5536 Other y's present. Coincidence

55J6 studies support level scheme with

55J6 highest, level at 1»21 . (55J6)

Tl ~-&-& Hg & 0.03$ 1
81 114 80 115

1/2 3/2
0.0370 2

higher energy y may be present»

(57A1).

comment see
82 113 81 114 cousnent

13/2+

ll/2

1/2' Y3

0.li475

0»0990 2

From 17 Pb

0»3931 4

Suggest 17 stat. is -t Pb195

57%1 p ~ s» (57A1) ~ If y » y » y &n

57A1 cascade, Q, & 0 94 - I 'p. y(unobsexved)

57' (5M.).

~eefs~ ~P Pt p 0 685
79 117 78 118

2»

5.6
1

0» 3310
0.330 5

'

0.3540 4„
o.360

s 56T6
scin 55P23

s 56T6
scin 55823

p decay energy systematics (54'.g2)

suggest Q ~ 1 3,

12k & Hg 0 70
79 117 80 116 ~

2, 3 6.8 2+

0»430

P (0 43~)

scin 55323 p branching 12 per cent (56T6},

Tl --& Hg & 0 425 1196
8l ll5 8o 116

0.4246
0.426 2

82 114 81 115

0 2»

0.1668 2

0»2529

57A1 (el ) (e2) obsexved (57Al), y's

57Al may be in Pb 96 metastable state

(57A1)~



8 ETA —D I S I N TEGRATI ON EN ERG I ES. I I

TABLE I (contielod).

DI S IN T EGRATI ON
ADOPTED Q HALF- DECAY DATA

MEY IERROR LIFE COMMENTS

Pt —1~~~ Au 0.75
78 119 79 118

1/2 6+2 1/2

3/2+

1 18 pl 0+670 14

P2 0 ' 479 10

P- 0.468 10

yl 0+077 2

0.191 4

y 0 279 6'

&lyl~ ~2Y2E ~3

scinPy 56P10 no yy (56P10)~

scinPY 56P10

scinPY 56P10

scin 56P10

sc in 56P10

scin 5$P10

56P10

Hg -~~i-& Au W. 268 1
80 117 79 118

65

1/2 &/2'

3/2+

o.o776 5

0.1918 5

55~6

55J6

Hg 0.611 2
81 116 80 117

1/2 . 1/2

2.8

o.611 2 weak s

Strong 0.15y (55K11, 55A10). Other

55A10 y's present (55Al0).

5/2 11/2

1/2'

Pb ---) Tl & 0 ' 759 1197
82 115 81 116

13/2 42'"

((42

Y2

Y3

Y4

0.366t 4
0.388 1

0.3848 4

Oo 2219 3

0 ~ 2340 3
"

57/1

57A1

e e establishes y y y in
1 2

57A1 cascade and follow 6 frore 42
55A10: 197

Pb (57Al) o y4 is 'I ~ To y to

short lived Pb g. s. (57Al)197
57t'1

Au —-~ Pt198

79 119 78 120

0

2 69Ii. 2 56820

Au -~~~-& Hg 1.373 2
79 119 80 118

2 7.4

11 5

2o 694 P 0+960 2
0o967

0.41176 19 elec s

56P8
54P3

Tl ——& HS198
81 117 80 118

+
2

0

&1.44 5 5.3"

1.44 5 scin 55K11

other y's present (55K11).



816 L. J. L I DOF SKY

Tasr.z I (con tinned)

DISINT fGRATION
ADOPTED 0 HALF- D E CAY DATA

M fV FRROR LIFf TYPF MEV ERROR % METHOD REF.
COMIVIENTS

Pb -~~—& Tl & 0-.763 1 2 ~ 3
82 116 81 117

0

E.
0.3978 4

0.3655 4

57Al Other y's present (57Al, 55A10).

57~ (el )(e2-)(57&~) ~ Previously re-

ported 25m isomer (54P8) not found

(55Alu) .

Pt --~~-& Au

78 121 79 120

5/2 &6.4 3/2

6 30'"
p le7 2

i+3 1

y 0 ' 197 1

0 ' 318 1

56L9 app ard yy suggest dec-y scheme with

56L9 l.lI3 to 0 63 level~ 0.8p to 0.96

56L9 level (56L9).

56L9

56L9

Au --~~-& Hp 0.455
79 120 80 119

3/2 7.8 1/2

3 3.15' p"- 0.460 10 6 s
0

0 302 5 69 s

55Hll 0.3P + 0.16' provides good energy

55Hll match.

Pb —~~-& Tl & 0.721 2 90
82 117 81 116

5/2 1/2
0.354

~2 0 ' 367 1'

Meak 0.72' suggests yl and y2 are

55A10 in cascade ( 55A10).

55Alp

Pt -&—-& Au & 0900

78 122 79 121
11.5" A

200 chem 57Rl Previously reported " 82 activity

is 76 Ir19 (56'.~&3}.
0 0, 1

Au --—-»g200

79 121 80 120

Op 1 &6e9 0+

2 ' 3 48m P 2 ' 2 57R1 1.23 y present (57B1)~

Tl -----& Hg
200

81 119 80 120
& 2o137 2 26

complex y. Highest level reached

Complex y(5699, 55824) .

2.1367 20 e e,s 56G9

Pb mmes~m&200 .
82 118 81 l19

0

& 0.}16 1 18

Comple. . Y. Highest level reached

Complex y(5669, 55824).

0.416 1 ee, s 56G9

mw) Hg
201

81 120 80 121

1/2 3/2"

& 0.3.67 1

e e

0.1672 10'

Complex y. (55F24) ~ e e studies

55824 suggest highest level reached is

55~2' 0.167(55a24).
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TABLE I (COSt$5$8d)

Dl SIN TfGRAT!ON
ADOPTfo Q HAj F- DfCA'f DATA

MEV (ERROR ««Tn Z
)

ME& [ERROR
COMIQUE HTS

Pb 2B & Tl «153 1 9
82 119 81 120

1/2
1 099 5

Complex y. (55824) ~ e e studies

55824 suggest highest level reached is

55~4 1~53(55~24).

Tl -+--& Hg 0.54
81 121 80 122

9 & 0.75
0

0.4406 4

L/K 090 27

Limits on Q are from+5/~K and

56K13 possible ft values {56K13)~

Pb -~-~& Tl
82 120 81 121

0+015

Q & 0.085

~ 3x105y no ~ K 54H7 Limits on Q fxom~K 0 and existence

54H7 of L captures

Hg —~-& Tl 0.48620%

80 123 81 122

5/2 6.4 3/2

& 10.6

P Oo 195 2
0.214
0.219 10
Oe210 2

0.2783 5 „
0 279
0+279 2
0+279 2

56Ml no Oi49'P(56Ml, 54M3) ~ sPy confirms
55&22
54%3 decay scheme (55822).
54T3

58hQ.
55iQ2
54t 3
54T3

Tl ~«& & Hg Oe34
20li

81 123 80 124

2"

4.26y

continuous y spectx'um

L/ K ~ 0+33

scin xy 56J4

K binding energy ~ 0,0833.

Tl -~O~-& Pb 0.765
81 123 82 122

8.91 0

P Oo 765 10
0.762
0.766 2

55Y2 p has dJ 2gyes shape(55Y2, 54F2~
5@v
54K7 /4K 7).

Bi —~& Pb &3.45
83 121 82 122

0+
Oo 981

1.20 4

Complex y. (0.96@)(1.2y) orecedes

56'~4 1.266 0.26" level in Pb 4(56@4).

scin 56M4

0.015
opK

82 123 81 124
Oe08$

5/2" 1/2+

5xl07y ~L, Lx xay

no K x ray

sc'in 56H10 L/~K ~ 200 fxom reported, limits

scin 56H11,54C7 on f& and'f~ (56H10, 56811).

Pj. -.—+-) Pb 2 ~ 65
122 82 123

9/2- &.X 7/2

3 14.5d P 0.925

0+7033 8

56S19 gxtremely complex y spectrum (56819'

s 56&19 5609) ~ Consistent decay scheme

56cl19, 56G9 constructed (56819, 5609) ~

(y+)(0.7&() demonstrated (56S19).
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TABI,E I (cOsftsQ88}

COMMENTSDISINTEGRATION

«~~~» Pb 3 e 40206

83 123 82 124
Q&3g7

scin, s 54+ Extremely complex y spectrum Com-

54A4 cidence studies snd precise y energy

measurements fit decay scheme de-

duced from shell model (54A4) ~ High-

est level a t 3.4035 (54A4)

HALF- OE CAY DATA

MEv IERRoR LiFE TYPE
I

MEv IERRQRI 'i IMETHoo

6
3( 6i4 yy, e y, e e

P+ c 1/2600 s

. Bi -~~ Pb 2.357
83 12$ 82 125

c2I431 5
9/2- 7/2-

o.5696

le 778 5

only L capture to 2o34 1

is weighted average of 5 spectro-1
meter and 2 scin measurements (56B21~

55%3~ 55Y3, 55~, 55Llo, 54P9, 54M4) ~

evel ~ y is weighted average of 1 spec-
2

55fQ., 55L10 trometer and 2 scin measurements

(55~, 55»0, 54»).

2QIL» Pb 4 97
81 '127 82 126

5.6

3

2 3+i

Oi58832 13

2 2+614 2

56B21 decay scheme with energy matches.

5lpg. 6.

5gM6

P 1.79 9 22 age 5699 Other P groups. (5699) Consistent

Po m~~m~» Bi » 0085 1 2 +92o8

84 124 83 125

YlY2

0 285
0 ' 2TO

o 57o 5'

scin 55P7
scin 55D6

scin 55P7
scin 55D6

55P7, 5596

Oe+/~ » 3flo (55P7) ~ 7jlo (55D6)..

»o208

86 122 85 123
+

0

23

Tl ~~~~~» Pb 3ol2209'

81 128 82 127

1/2 5.3 1/2

9/2

3 22' lo560
1+56 3

0 450 9%
0.45

0+120
012 1

SC191
scin

scin
scin

scin 56S20
scin 55P8

56820 Coincidence studies indicate all P
55P8

to 2.23 level in Pb (56S20, 55P8)
56S20
55P8

Py ¹2» Bi
82 127 83 126

9/2 5.5 9/2"

1 3.3" P OR63 1
0

no y

55li25 F-K plot of P is linear (55825) ~

55~5
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TABLE I (coetiwued)

DISINTEGRATION
ADO&TED Q HALF'- DECM' DATA

[FRRPR
COMMENTS

1/2 5/2 o

Po -- -o Bi 1.420&

84 125 83 126
103y

0 910 lg+
0.865

/6K - 0.2

scin 55P7
scin

scin 55P7

P3.1 ~ to 0.9 level (55P7) ~

Rn —-~-& At & 020o~

86 123 85 124
30m 83 55Y24

Tl ——-& Pb 5 40210

81 129 82 128

3, 4, 5 5 o

0

10 i+3 P 1.96 10

y 0 297 8

2
0 ' 783 10

2.36

scinPy 56K' Py, yy studies ugpest that all y's

sc5e 56IQ1 are in cascade {56Nll) ~

scin 56%1

scin $6iQ1

Pb -——& Bi210

82 l28 63 127

0 5.4 0

Oe063 19.4y 0,017 2 scin 55Lll no y with Oo025 & Ky & 0.032. {56F4)~

1 5+0

8.0 0
see co~ament see com-

ment

Bi —---& Po 1.17210

83 127 84 126
p 1.17 1

1 155 5
55L12 non-unique shape does not permit
54910

pood determination of.' p and point

energy. 2 ' 6 x 106y Ri2lO is pos ibly

25 kev below 5 Oi
210

lc 6.3
h

4, 5, 6 4, 5

0

At -~~—+ Po 4 ~ 1
85 125 84 126

& 4.3 1 0.2460 41
y2 1'185 3

Complex y. Coincidence studies

54&6,7 suggest decay scheme with highest

54N17 1 vel at 4.1 (5l+i17) ~ Intensity

54817 of y's suggest decay energy to 4 .1
level " 0.1 (54j&117).

Rn ——-& At210

86 124 85 125

4~5~6

& 0 2.7h 55il24

At -~~~-& Po & 0~ 67 1 7,2"
85 126 64 127

7/2, 9/2 9/2
0 671 10 scin 54i&il7

7/2, 9/2-

Rn -——& At211
86 125 85 126

9/2

».3h 16h

1.34 2

74 55N24 other y's present {55N24)~

scin 55N24
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»mE I (cogckwed)

Dl SIN T EG RAT t ON

' ADOPTEQ Q HALF'
' DECAY DATA

"« I««" "" '""I"" IERROR
COMMENTS

Pb ~--~~& B& ls0321)i

82 132 83 131

0

-&4-& Po
83 'Ql 84 130

p" 3,26 3 19 s 56M. Complex p's and y~s (5642& 56911&
90 13 a 55R10

56912» 55J7e 55R10s 55Rll, 55B25)»
pt~vv 56912p 55BlO p 55Rll

Decay scheme, consistent with coin-

cidence data& provides good energy

ma'teches ($$JV)»

Rn ——-& Fr & 022l

86 135 87 134
g&a.2

Fg -& v Ra & i+322

87 136 88 3.35

Gs310 30

p 1,3 2 : ~cay s 54pll Complex y~ Coincidence search
scj.n 54HB

suggests no y .coincidences (54H8)o
scin 54H8

Ra 2~& Ac 0.35
88 137 89 136

9/2 (Z) «6.7 7/2y

p- 0.32 3
Os32 1

Gs0395 20
0.040

55P8 Complex P, ~ (55m5). (0.32')(o.os)
st.n 55ig5

demonstratedo
scin. 55P8
gain 55'.Q5

55P8, 55N25

gc ---& Th ~ 1.2 1 29226 h

89 137 90 136

1-(~) & 7.6 0

Osl59 5

0+232

scin 55811

scin 55311

Th Gs0432'2 J

89 138 90 137

3/2" 6.7 1/2+ &

P OsO+5 10

no y, e"& x

pc 55826

bgpc 55826

Pa - R ~ Th '

,

& i+72
90 138

+
0

e

Highesglevel reached
ls72 2

5605 Information from both Pa----»~Th228

228
and Ac----&Th is used in constructing

level scheme (5605).

Pa --=--& Th & 1.42~0

91 139 90 1/0 '

17 7' P WQ 1' $591 Complex y~ $jp+ only "2500 rather

than & 2 x ld.' sstdsatsd for K = PO

{55o1). See P branch below'
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TAsl, E I (contiNNed),

OISIN T EGRATiON
AQOPTEO Q HALF- DECAY DATA

TYPE MEV ERROR /o ME.THOO REF
COMMENTS

Pa -~-» U

91 139 92 138

0, 1 6.4 0

0.41 2 17~ 7 P- o.4u5 20

no

5501 I3 branching g 20 per cent' (5501)~

5501

Th -&-» Pa u. 3862~&1

90 141 91 140

7/2 5 9 5/2'

3/2

5bN13: Complex p. (56KL3) ~ Decay scheme

56IQ3 with good T energy sum mat, ches.

P 0 305 lo 4& s

0.0585

0 ' 0255 1 5QQ3, (56N13) ~ Suggest 0 ~ 3I3 to 0.084 level
I

5~3, 55S12. ~ pa 3 (59Z3).

Pa --& -» U
242

91 141 92 140

d2, ;: l 31 P 1 27 3' 2 s 54810 Lower energy P and y present

(54810).

Pa -~~~-» U 0.~68
142 92 141

8.9 5j2

4 27o4 I3 0.$66 5 5 s
U 56b 6 5 s

5502 Complex lower energy P and y+
54B11

(5502, 54811). Decay scheme has

good enerpy mat, ches (5502, 54B11)i

Th -- & pa & 0.192 - 1 24
234 d

9o 144 91 143

e.6 1.2m

6 7h

P O. lC)0 2„35 sPy 5507 Data indicates that I. T. energy is
0.10 1 scil 54J5

very small (5606, 54J5),
o.ml4
0oU93 2

56~3, 5606, 55D7, 5405

Pa +~"-» U

143 92 142

1'0 2

h67 73

6 6~66h I3 i + 13 13 s 5606: Complex y(5606, 5597, 54J5). Decay

scherre by (5%6) has 1.13/ t,o level

at 1.145~-

234
rcp -—-~ U 1.6

93 141 92 142

Qs3

p, w. 8

P /g ~ 5x104
1 565 30

a, s 55P9 ' Complex y (56H12) ~ p /g ratio in-

s 55P9 ' dicat, es that 13 is probably gi s»

scin 56H12 transition. (56H12).

Np ~c» U 0~13
93 142 92 143

5/2
L/~K = 30 2

no U2»g

pc& scin '6H13

sc zn 56H13

r,/4 $0 imp1iss E ~ 0.13(56H13)

Np wmwmm» 'PQ 0+515
236

93 143 94 142

6.6 0

see corn~

'ment

y 0.518 10 M) so

0.53 3

P reported to have non-linear FKo

plot (56O9). 22 Np may not be
h

g~ so since, long lived (» 5000y)

Np has been found in U (d, 4n)

;: bombardment (55813)o
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TABLE I C,coetineed).

Dl g) g T EG RAT I ON

Pa V2~ U

91 146

ADOPTED Q HALF- DECAY DATA

»PE
I
'« I'""«I &. IME™ODI«F

10m p. 6.7d U
37 (54CU).

U --~~-& Np
92 135 93 144

1/2 6+1

oi514 3 6.75 P 0+24$

Oi266 2

74 s 56822 Decay scheme established with the

56822 aid of information from Am 4 decays

Complex y. 0.25) and 0 27' con-

sidered to be in cascade (56822) ~

Np —--~ Pu li 305238

S3 145 &4 144

2 5+5 2

0

P lo25 2

0,0440 2

55H12 (l.25))(0.04') demonstrated (55~ )~

55R13

NP +~~ ~ Pg 0,71/
93 146 94 145

6 2 35 13 oi3Q j$ soily 55E2 Complex p~s and Y~s (56H14, 55L13»

1/2 ~7.2 1/2
or

0 729 6

see comment

55E2) Decay scheme, consistent

with predictions of collective model&

displaces earlier level schemes up-

ward by 7is kev and predicts a first

excited state at 0~00785. (56H14»

56H15) ~ However, level scheme sug-

gests spin of Np is 5/2 or 3/223& .

and that 0~7P may not go to Pu

Np —-& Pu 2 05240

93 147 ~4 146

0» 1 &ge8 0

1h p Ogg'0 5

1 14 3„1.16

54L7 Other y~s present ($6L10» 54L7}i

scin 56L10 7.3m Np is probably isomer of240 .
scin 54L7

(54L7}

Pu &140 3 472~~0
h

95 14$ 94 146

0
1.40 scin 54G3 Lower energy y~s present (5463).

Pu —-~ Am 0,0208 2 12.9y p 0.0206 2241

94 147 95 146 0+0205 10

5~».~ 5/~-

$6S21 F-K plot of P has allowed shape
54Pll

(56821) ~ + branching 4 x 10"5
56S21

(55J8).

Cm - - & ~ & 0+592 10241 d

96»145 95 146
scin 5463 0.47' present (54G3}.
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TAsrE I (contimued)

Dl SIN T E6RAT lON
ADOPTED 'Q HALF- D E CAY DATA

LIF E TYPE MEV ERROR 4/o METHOD REF

PLl
242

147 94 148

6h 0

+ 0.0445 3 100y

o.0445 4
o.o446

Q branching " 10 percents (55812)»

100" 4 p 5 2

0

Cm 0.633242

95 14't 96 ll ~6

16 0

looy 4', 5-

11.3 2'

0+

looy 0.585 10

0+0422
O. OJ 22

~J 2~ yes „hape observed for p

55827 decay to 2 state in Cm 4 implies
55H13

spin 0 for 16 Am ~ Hence looy

Am probably has spin 4, 5 and

0 ' 59P is probably to 2 state in

Cm 4 (55827'. Ho~ever, (55H12} sup

gests P branching to 2 and 0 g. s.

Am ~~&~& Pu & 0
94 15o

0+

chem 55FB +/P ~ 3~~ x 10 " (55F8) ~

Cm
2f!4

95 ltd 96 148

0 6.1 0

&o

no Y

scin 5404

scin 5464

Pu ——~ Am
245

9l 151 95 150
2h A 245

25m Am 45

chem 56823

chem 55F9

chem 55828

Cm ) Q&905 5 2~03h

95 150 96 149

&62

p- w. 86
0,$05 5

55F9 Complex Y (55028, 55F9).
55a28

scin 55828

245
Bk «——& Cm

97 148 96 149

6~ 7

0~66

Y2

0 ~ 250 2

~ L/+Y. to Oi25 level = 0,33,

spscin 56H14 ae 0 39 level gg 5 to 10 {56gg})

0 ~ 380(double? ) s, scin 56N14 Estimate Q from yY and ~ g/ ~ K ~

Cf ——-& Hk & 0245

96 147 97 &48
~ 5m 70 chem 56CV p 5 Bk (56C7) «
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TxsLE I (coetieNed)

DISINT EGRAT ION
ADOPTED Q HALF- 0ECAY DATA

MEV ERROR LIFE TVPE MEV ERROR y. METHOD REF
COMIYIENTS

0

0 ~ 375 30 ll Pj 0 ' 33 3
0+15 1

p- 0.15 1
2

27 scinPy 56H16 (Q.33& )(&.Ogy) (56H16)i
73 scinQ 56H16

55K3 (0.15( )(Oil75y) gives good energy

scin 56H16 mat, ch. (56816).
scin 55E3

0

25Al

&1o2

40shrong seine 55E3 (1~2P ) (1~0 jy) reported by (55E3)+

scin 55E3

1 069 20" scin 55E3

Bk -~--& Cm2~&6

97 149 96 150
& Oe82 2 le8 (g, T, z rays) pc~scin

O. 82 2 40 scin 5489

'E ~ 3 ~ Cf2l. 6

98 148
chem 540$

g (K, J. x rays observed)
pc&scin 54H9

&0

Rh2 ~ ~ & 0.9 1 65
96 153 97 152

p" 0.9

Pk ——& Cm ~ 0.08 2 290249 d

97 15 98 151
P- 0.08,. 2 5lgI18 e branching 10 & per cent (5hN15)

E -—-& Cf249

99 150

chem 56H17 6/c - 760 (56817)

Pk -- & Cm250

97 153 9»54
pc

p" 1,9 1 . ' scin 5(94 (0~9p)(&.9y) provides energy

match (+04).

E ~-—& Cf250

99 151 98 152

0
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TABLE I (costznued).

DI SIN T EGRATI ON

Cf —~~-& E
98 155 99 154

ADOPTED Q HALF DECAY DATA

MEV ERROR LIFE TYPE MEV ERROR % METHOD REF.

5lpo. 8

54C9

COMMENTS

253

100 153 99 154
&0 89 chew 57A2

p &~~~~% FN g 1y 70
100 154

38h

prow 38" state

P l.04
jul 1

a 56J9
scin 54C9

+ photons / 100Pg {56J9).

2p'

0

0.660 15 70 scin 56J9

E 255 ) FN & 0
99 156 100 155

27cl p 22 FN 56J9

54C9

(References to Table & appear on pages 826—830.)
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