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The Isomer Rb84™t
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{Received October 6, 1952)

With the help of scintillation counters information on the isomer Rbs'~ has been obtained. The isomer
was produced by an (n, 2e) bombardment of ordinary Rb salts. The half-life has been determined as 21
min. Three gamma-rays have been observed at 0.239, 0.463, and 0.890 Mev. The last gamma-ray occurs in
the product Kr84. Coincidence measurements show coincidences between the gamma-ray at 0.239 Mev and
another of nearly the same energy, while coincidences between the 0.463 and the gamma-rays at 0.239 Mev
are essentially negligible. A possible level scheme is discussed.

~'LAMMERSFELD' has recently discovered an
isomer of Rb" which has a half-life of 23 min. The

isomer was prepared by bombarding rubidium salts
with fast neutrons from a Li+D reaction. In his ex-
periments Rbss(17.5 min) was always present to some
extent. The experiment showed that there is a meta-
stable state which emits internal conversion electrons of
energy about 0.32 Mev, which would correspond to a
gamma-ray energy of 0.335 Mev. Since experiments on
the long-lived Rb~(34 days) were in progress in this
laboratory, ' the present experiments were undertaken
to obtain more information on the isomeric state.

The following experiments were performed with a
scintillation spectrometer equipped with a di6erential
pulse-height analyzer. RbNO3, placed in a cadmium
container, was bombarded with Li+D neutrons from
the cyclotron. The results, Fig. 1, show two gamma-
rays having energies of 0.239 Mev (discriminator
setting 14) and 0.463 Mev (discriminator setting 28).
The half-life of both lines was 21 min. RbNO3 bom-
barded with Be+D neutrons slowed down in paragon
gave the same peaks, but of much weaker intensity,
superimposed on a high background from the 17.5-min
Rb". In order to be sure that the activity was not
produced by the nitrate ion, NH4NO3 was bombarded
with Li+D neutrons. In this case only annihilation
radiation having a half-life of 11 min was seen. Finally,
in order to test the purity of the rubidium, active
Rb~(34days) was added to the Rb salts and these
were passed through an ion exchange column. The
resultant purified rubidium salts were bombarded both
as RbC1 and RbNO3 with fast neutrons. In both cases
the line at 0.239 Mev was seen to decay with a 21-min
half-life. Annihilation radiation from the long-lived
Rb~ was also present. After allowing the short-lived ra-
diations to die out and correcting for the annihilation
radiation from the Rb", we found that the line at 0.463
Mev, of 21-min half-life, was also present.

The question arises as to whether one of these gamma-

rays comes as a result of a transition to an excited state
of Kr~ or whether they are both in Rb™.Experiments'

$ Supported by the joint program of the ONR and AEC.
' A. Flammersfeld, Z Naturforsch. Sa, 687 (1950).' C. M. Huddleston and A. C. G. Mitchell, Phys. Rev. 89, 1350

(1952).
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Pro. 1.Lines from Rb"~ (line at 0.890 Mev not shown).

' C. M. Davisson and R. D. Evans, Revs. Modern Phys. 24, 79
(1952).' M. Goldhaber and A. W. Sunyar, Phys. Rev. 85, 906 (1951).

on Rb" show a gamma-ray at 0.890 Mev. To test the
two above-mentioned possibilities, a line at 0.890 Mev
in Rb" was looked for and found. The half-life was
21 min but the intensity was extremely weak compared
to the line at 0.463 Mev. The actual relative intensities,
corrected for the photoelectric absorption in the
crystal using the data of Davisson and Evans, ' are in
the ratio I4gg/Isgp= 7. It, therefore, seems unlikely that
the two gamma-rays are in cascade or that the line
at 0.463 Mev is in the product,

Another difficulty arises if the line at 0.239 Mev is the
line which governs the half-life of the metastable state.
The calculated half-lives, made using the emperical
formulas of Goldhaber and Sunyar' and including cor-
rections for internal conversion, give M4, 2&(10' sec;
E3, 4 sec; E4, 2)&104 sec. The actual half-life is 1.26)& 10'
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