Kparxue coobwenus OHAH N°5-84 JINR Rapid Communications N°5-84
YAK 539.14

Ne EMISSION BY SPONTANEOUS DECAY OF “°lpa

A.S¥ndulescu, Yu.S.Zamyatnin, I.A.Lebedev}
B.F.Myasoedov! S.P.Tretyakova, D.Hasegan2

The first experimental results concerning a new
type of decay of °3!pa by Ne emission are reported.
The detection of Ne nuclei was performed by using
track detectors of polyethyleneterephthalate sen-
sitive to energetic Ne nuclei but not to alpha
particles.

The investigation has been performed at the
Laboratory of Nuclear Reactions, JINR.

CrioHTaHHBIT pacnag 231py ¢ ucnyckaHueM smep HeoHa

A.Caupgynecky, K.C.3amaruun, H.A.Jlebepes,
B.®.Macoenos, C.II.TperepsikoBa, [j.XaceraH

CoobmaTcs 1nepBhie 3KCIIepUMMeHTAallbHBIE DEe3YIbTAaThl
nmo o6HapyXeHHMI0 HOBOT'0O BHAA pacrnaga 231Pa ¢ Hcnycka-
HHeM fiep HeoEa. Permcrpanuf HeoHa Ha doHe Gonsmoro
4yMcra a —4acTHI[ TPOM3BOLWIACH TPEKOBbIM AETEeKTOpOM
M3 JIaBCaHa.

PaGora BpmosiHeHa B JlaBopaTopHM sAgepHRIX peaxknui OUIU.

Recently, Rose and Jones’/!/ reported the first experi-
mental evidence for the earlier predicted/g/new type of
decay of the heavy nuclei, in which heavy clusters are
emitted leading to residual (daughter) nuclei close to
the double magic ?98Pb. The decay of *22®Ra by !4C emis-
sion observed by Rose and Jones was later confirmed by
experiments performed in Moscow /3/ and in Orsay/4/.After"
wards, the emission of the 14C cluster was observed for
the neighbouring isotopes ®®Ra and 22%Ra 5/

In the context of these results it is interesting to
provide more experimental evidence for the existence of
new types of decay particularly the emission of Ne,a pro-
cess for which theoretical estimations indicate the lar-
gest branching ratios relative to the alpha decay.
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In the present paper the first experimental evidence
for the spontaneous decay of 2%!Pa by the emission of
neon nuclei is reported.

According to the theoretical estimations the most
gfobable decay mode of 231p, ig its deca; into 20771 and

Ne with the branching ratio relative to alpha decay of
10-1%7 and the kinetic energy Exe = 60.4 MeV: The next
most probable decay mode of 231Pa 1leads to 208pp and 23F,
For this process the Q-value is lower and the branching
ratio relative to alpha decay is two orders of magnitude
smaller, i.e., 10'12J. the kinetic energy being E =
= 51.8 MeV.

Because of the tremendous background due to the alpha
particles the method chosen for the registration of the
decay products was based on track detectors of polyethy-—
leneterephthalate gsensitive to energetic neon but not to
alpha particles. “Ne ions of 48 and 64 MeV delivered by
the U-300 cyclotron of the JINR, fission fragments of
232h obtained at the JINR microtron and an intense source
of alpha particles were used for the calibration of the
detectors. These control experiments show that polyethy-
leneterephthalate can be used as a good track detector be-
cause it allows to re%ister neon ions in the presence
of a background of ~10 2 alpha particles on cm? and also
to separate Ne- tracks from fission fragments by using the
length and the shape of the tracks.

The experiment was performed with a 23lpy source of
7 mg, separated from the decay products and deposited on
a tantalum backing as a layer of 0.4 mg/cm® thickness.
The 170 microns thickness trace detector was put on the
281pPa source, at a distance of 0.1 mm. The registration
of tracks inpolyethyleneterephthalate was done within the
angles of 20° and 70° relative to the plane of the detec-
tors. This gcometry of the experiment allowed the regist-
ration of 30% of the tracks due to 23lpy decay by neon
emission. In order to decrease the background due to the
cosmic rays, during the exposure the detectors were scree-
ned by a shield, the thickness of which was equivalent
to 7 m.of concrete. A blank measurement was performed by
placing the detector on the tantalum without source in
the same conditions.

After exposure times of 142 and 168 hours respectively
the detectors were etched during 4 and correspondingly
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*By typing error this decay mode was not included in
Table 2 of ref. /%’
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3 hours with a 6 normal NaOH solution at 60°C. 12 and 13
respectively tracks of the decay products were registered.
No tracks were detected in the blank measurement. The
track length and the corresponding etching rate along
the track were measured in order to identify the decay
products. The experimental mean value of the range is
R = 3043 ym, while the expected range based on the calib-
ration . experiment for ®4Ne of 60.4 MeV energy in our poly-
ethyleneterephthalateis R = 32-33 pm. The good agreement
of the range value and the etching rate with the ones ob-
tained in the calibration experiment gives a reasonable
su port for the identification of the decay product of
3lpy as ZNe.

On the basis of the number of the registered tracks
one can determine the branching ratio relatlve to alpha
decay of the new discovered decay mode of 281py as being
equa%sto 6-10~'%and the partial half-life equal to
5-10 “y. These experimental data are in quite good agree—
ment with the theoretical results. At the same time the
absence of the fission fragments among the decay products
allows to increase the lower limit of the lifetime for
spontaneous fission of 231py  from 1018 y " to 2-10%7 y.

The authors express their deep gratitude to Acad.
G.N.Flerov, for continuous support during this experiment,
Prof. Yu.Ts.Oganessian for useful suggestions and G.B.Buk-
lanov, E.Borcea, K.A.Gavrilov, L.I. Guseva, A.M.Kutcher,
V.L.Mikheev, K.I.Merkina and V.P.Perelygin for their aid
in performing the measurements and the preparation of the
source.
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