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Abstract

A study of the beta decay of neutron
rich nuclides of the A=147 chain was carricd
out at the TRISTAN_isotope_ separator. Half
lives of l47cs, 147pa and La were mea-
sured. Six gamma lines are assigned to
147c3 decay. A decay scheme for l473a with
laevels up to 2 MeV is proposed for the
firse time. A partial decay scheme for

47La is proposed, which confirms the pre-
viously existing one, with five new levels
added from the present work.

l. Introduction

Recent developments in the field of
on-line i1sotope separation made the transi-
tion region 141<A<l48 more and more access-~
ible for detailed nuclear structura studies.
A systematic study of the shert-lived,
neutron-rich auclides in this region has
been undertaken now at the TRISTAN ISOL
facility at Brookhaven National Laboratory.
As a part of this effort_a preliminary
study of the decay of 147cs, 1i7pa and 147La
is here reported. Praviously reported data
on thase members of the A=147 chain is very
limited. The half life of 147Cs was first
measured at the 0STIS tacilxtyl the values
reported were 0.235 + .010 secl) and 0.218
+ 0.009 sec.2) Threa gamma lines were
associated with 1l47cy dacaY 8%, 181 and 246
keV.2) The half lives of 147Ba and 147La
were first measured at the SOLIS facility
and they are reported to be 0.72 + 0.07 3
sec for 147Ba and 4.4 + 0.5 sac for 147La,

- No gamma lines were reportsd for the l47Ba
decay. For 147La a partial decay scheme
was prOFOIOd with 11 levels and 20 transi-
tions.%) 1In this work the decay of !47pa
was studied in decail and s decay scheme is
propesed for the firat time. For }47La the
existing decay scheme is confirmed and fur-
ther improved.

2. Experimental Methoda

The TRISTAN isotope separator facility,

which was recently installed at the High

lux Beam Reactor at Brookhaven Natl. Lab.
is described in ref. S. Ion beams of Cs
and Ba isotopes were produced by an inte~
gratad target-ion source syatemd) which is
similar to a previously reported version.
7.8) The target consisced of 5 gr of 235y
coated on graphite cloth and heated to
12000°C. The target was exposed to a neu-
-tron flux of ~1.5 x 1010 a/cm2/seac. Cs and
Ba fission products which evaporated from
the targat were ionized with high efficiency

by the surface ionization process on a Re
gurface. At the point of deposition, A=1l47
beam produced a source intensity of » 1 uCi.

Half lives werc determined by multie
scaling gamma activity, using a gamma~-x HPGe
datector and also by multiscaling beta
activity with a 2r plastic scintilator.
Gamma-gamma coincidence events were recorded
with two Ge(Li) detectors. The data acqui-
sition and analysis system which supported
these expariments {3 descri.bed in ref. S.

The ion beams were implanted on a mov-
ing tape collector, cycled to optimize_ the
experiment for the desired activity. 1lé7¢cs
and 147pa activities were detecced at the
point of deposition. To reduce ‘La activ-
ity the :ag@ collector was moved every two
seconds. 47La was detected at a measuring
station 60 cm from the point of deposition.
The tape collector was cycled so that the
beam was depositad for 8 sec, and then the
tape was_moved to an intermediate point to
allow 147cs and 147Ba activities to decay
for 8 sec. The source was then moved to
cthe detection station for an 8 sec counting
interval.

3. Results

3.1 cs pacay

For the half life of 147C8 a value of
0.212 + 0.010 sec was obtained from beta
decay curves and a value of 0.3 + 0.1 sec
was obtained from gamma multiscaling of the
84.7 and 110.0 keV lines. These values are
in good_agreement with the previous measura-
mentsl.,2) "and the prediction derived from
semiempirical systamatics. Six gamma
lines were associated with the 147Cs decay:
84.7, 110.0, 280.1, 312.6 and 366.7 kaV.

E?g 181.0 keV iine, which decays with the

Cs half life, is the first 2+ to O*
transition of l46Ba and is a result of de-
layed neutron branching. This is based on
the coincidence relations of this line.
Analygis of the beata decay curve shows that
the ratio of direct production of 147¢s to
147pa i3 +1:10 but the very low garma inten-
sity (less than 2% of l47Ba) indicates
that high percentage of the beta decay goes
to 147Ba ground state.
2 1‘783 Decay

The half life of *%73a was determined
by bata and gamma multiscaling; the average
value wag 0.93 + 0.05 sec which is somewhat
higher than the previously reported values,2-3)

3.



147,
562%;

Q#5553 Kev (SYST) T

=
IR e DR ——car
VOGO ON=Te 5 &~y
——=IZoRT9T
pia 24

- T

QRN D i ry

NG OROD e
CaeME8Zenpan 317.3
b e 1orA]

(el

t4
167.411000)

120.8134)
105.2 1440)
46.6 {10}

|§

%

¥-y

1208

93.0(7:)
le——3 46:6(49)"

74.3(220)

gia

147
37

Pig. 1 A proposed decay scheme for N78'&; levels up to 600 keV.

More than 200 gamma lines were assigned to
1l47pa dacay by their decay and their coin-
cidence relations were established using
tan million ceincidenca events. A partial
coincidence matrix is given in Table I and
the decay scheme, proposad for the first
time, is shown in figs. 1 and 2.

The starting point for building the
decay scheme was the level at 167.4 kaV
which is based mainly on the intensity of
the transition. The coincidence lists and
the coincidence intensities 3suggest that
the 97.4, 144.,0, 180.35, 249.3 and 264.8 keV
all depcpulats the same level. The fact
that the 97.4 line is in coincidence with
167,4 keV and, the high intensity of the
249.3 line, £ix a level at 264.8 keV. The
coincidence relations of the 157.7 and
- 144.0 lines indicate that the 105.2 and
120.8 keV lines depopulate the sams level.

*Multiple placement.

Ti.e high intensity of the 105.2 keV line
and the place of the 144.0 transition place
this level at 120.8 keV. This structure
necessitates the assumption of a level at
15.6 keV. A 15.6 keV transition could

not be observed because the detector

used could not see lines below 30 keV.

The rest of the decay scheme was constructed
around this basic skeleton to fit the coin-
cidence ralaticns.

147La Decav

1.3

The half life of 1%7La was determined
by muleciscaling the seven highest intenaity
gamma lines zssociated with its decay. The
weighted average obtained is 4.48 + 0.08
sec. This is in good agreement with the
previously reported value,3) but the pre-
cision is improved.
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The partial decay scheme proposed is

Pig. 2 A proposed decay scheme for 147Ba: decay pattern of levels above 600 keV.

decay scheme is substantially confirmed.

shown in fig. 3.
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The level at 495.1 keV was confirmed but
the 161.5 transition, associated with it,
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Table I
A partial coincidence matrix for l47Ba decay
Gate (keV) Gamma lines in cocincidence (kaV)
46.6 74.3 97.4 105.2 120.8 149.9 175.0 211.7 309.5 1055.8 356.1
74.3 93.0 97.4 144.0 158.7 175.0 190.5
90.9 105.2 120.8
93.0 74.3 97.4 1492.9 175.0 211.7 309.5
97.4 74.3 93.0 105.2 149.9 167.4 211.7 925.1 1055.8
105.2 90.9 97.4 144.0 149.9 157.7 175.0 211.7 309.5 356.1 1055.89 1268.1
144.0 74.3 105.2 120.8 211.7 925.1 1268.1 .
149.9 93.0 97.4 105.2 167.4 1055.8
157.7 105.2 120.8
158.6 74.3 309.5 :
167.4 97.4 14%.9 175.0 309.5 925.1 1055.8 1268.1
17%.0 74.3 93.0 105.2 167.7
190.5 74.3 211.7 925.1 1268.1
196.1 598.6 :
211.7 74.3 93.0 97.4 105.2 1l44.0 167.4 190.5 249.3 598.6 1055.8
232.9 309.5
249.3 211.7 925.1 1268.1
264.8 211.7 928.1 1268.1
307.9
309.5 93.0 105.2 158.7 222.9 1055.8
386.11 74.3 105,2 120.8 1055.8
le2.s6
364.5
473.7
598.6 196.1 211.7
925.1 97.4 144.0 167.4 190.5 249.3 264.8
1085.8 93.0 97.4 105.2 167.4 211.7 309.5 356.1
1268.1 105.2 144.0 167.4 190.5 249.3 264.8
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