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N the course of an investigation of the high energy spallation
~ . products of zinc, ' evidence for the existence of a new isotope of
nickel was obtained. In order to isolate and identify this new nickel
activity, zinc target foils were bombarded with 340-Mev protons
for approximately two hours. The nickel fractions were not iso-
lated until approximately twenty days after bombardment, in
order to allow most of the Ni', Ni ', and Ni6 to decay prior to
chemical separation. One of the final steps in chemical purification
consisted of adding inactive cobalt to the isolated nickel fraction
and separating the nickel and cobalt through the use of an anion
exchange column. This method, originally developed by Diamond
and Hollander 2 consists of passing a concentrated hydrochloric
acid solution of the activities through a column of Dowex-A-2
resin. Cobalt and other elements which form chloride complex
ions adhere to the resin while nickel passes through with the
elutriant. The chloride complex ions may be eluted with dilute
hydrochloric acid. The cobalt was recovered and checked for
activity, the absence of which indicated that no cobalt activity
was in the nickel sample at the end of chemical puri6cation. After
the decay of the nickel sample had been. followed with a Geiger
counter for approximately eighteen days, cobalt was again sepa-
rated chemically. The cobalt thus recovered from the nickel frac-
tion contained an activity which was identi6ed as Co" by means
of its characteristic 72-day half-life and its 1.5-Mev particulate
radiation as identi6ed from aluminum and beryllium absorption
experiments. The fact that Co" had grown into the sample defi-

nitely proved that Ni's was present in the nickel fraction originally
isolated'.

The resolution of the total decay curve of the nickel fraction
indicated values of 5.6 days and 6.0 days, respectively, for the
Ni" half-life in two separate experiments.

Comparison of the counts of Ni" and its Co" daughter on a
Geiger counter indicated a counting ef6ciency of approximately
28 percent for the Ni'6. This counting e%ciency would indicate
that some particulate radiation is associated with the Ni". The
charcter of this particulate radiation could not be determined
due to the low level of activity in the sample.

In order to isolate Ni56 in larger quantities, elemental iron was
bombarded with helium ions. Conditions were such that the

(a, 2n) reaction predominated to give Ni«as the principal nickel
activity through the reaction Fe'4(n, 2e)Ni's. The radiation from
the nickel fraction was measured through the use of a scintillation
detector connected to a pulse analyzer. Four distinct peaks were
observed corresponding to gamma-rays of approximately 0.16,
0.5, 0.8, and &1.4 Mev of energy. In addition there was less
de6nite evidence for another peak corresponding to a gamma-ray
of approximately 0.25 Mev; this was, largely masked by the peak
at 0.16 Mev and consequently the characterization was not very
exact. The peak corresponding to a gamma-ray of 0.5 Mev in-

cludes annihilation radiation from the Co'6 daughter and possibly
from the Ni~e. Comparison of the counts due to Co~6 with those due

to ¹i&s, however, indicates that there is also an independent
gamma-ray of about this energy associated with the decay of Ni~e.

The decay of the sample was followed on the scintillation pulse
analyzer over a period of approximately twelve days and activity
included in the 160-kev peak decayed with a half-life of six days.
The activities of the other three peaks exhibited a half-life of
approximately six days at the start and then a gradually increasing
half-life as the decay proceeded. Analysis of the radiation on a
crude beta-ray spectrometer indicated the presence of both posi-
trons and negatrons, but the positrons could be accounted for in
the main by the undecayed Ni'~ which was present. The negatrons
appeared to be mainly conversion electrons.

From this work it may be deduced that (1) the half-life of Ni'6

is 6.0&0.5 days; (2) there are at least four gamma-rays asso-
ciated with the disintegration, with energies of approximately
0.16, 0,5, 0.8, and )1.4 Mev; (3) the decay is mainly by electron
capture rather than positron emission.

The isotope Ni" should be especially interesting to study due to
the fact that its nucleus is composed of 28 neutrons and 28 protons
and there are indications that 28 is a "magic number" for both
protons and neutrons. ' ~
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Y slow neutron capture platinum can produce only the
radioactive isotope of mass numbers 191, 193, 197, and 199.

Previous workers' 3 have assigned the half-lives 4.33 days, 18 hr,
and 31 min to the mass numbers 193, 197, and 199, respectively.
McMillan and his co-workers' observed by the bombardment of
platinum with slow neutrons an activity of half-life 3.4 days which

they assigned to the mass number 197. Later Sherr, Bainbridge,
and Anderson4 did not observe the 3.4-day activity but found an
activity of long period and of small intensity. Recently Cork and
others' have reported that by the slow neutron bombardment of
supposedly pure platinum in Oak Ridge and Argonne piles they
have observed three activities of half-lives 18 hr, 3.4 days, and
82 days. According to them the 3.4-day activity associated with

platinum is due to 3.3-day Au"9 produced from 31-min Pt'99 and
the 82-day activity is possibly due to Pt"~. It appears from the
work of Cork and others~ that the active platinum used in their
experiments has not been puri6ed from 3.3-day Au"' produced by
the P decay of 31-min Pt"'. Since 31-min Pt'" is produced by
slow neutron reaction with platinum along with other activities,
it is expected that their experiments would give results character-
istic of Au"'. If the 3.3-day activity is due to Au"9 it should be
absent in the active platinum chemically puri6ed from gold

activity. In the present study pure platinum bombarded with
slow neutrons in the Oak Ridge pile has been chemically puri6ed


