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The Disintegration of Rh'"
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The disintegration of Rh'" has been investigated using a beta-ray spectrometer. It was found that it
decays by the emission of a negatron of end-point energy of 1150 kev and three positrons of end-point
energies of 400 kev, 760 kev, and 1240 kev. Five gamma rays were also found in its disintegration of 86 kev,
124 kev, 195 kev, 353 kev, and 475 kev.

HE disintegration of Rh"' has been investigated
using the double magnetic lens nuclear spec-

trometer of Agnew and Anderson. ' The Rh'" was pre-
pared by irradiation of 20 g of Ag for three hours with
full intensity and 420 Mev in the University of Chicago
synchrocyclotron. The target was dissolved in HN03
and 2-mg carriers of Sr, Y, Zr, Nb, Mo, Ru, Rh, Pd,
and Cd added. After long boiling the solution was
diluted with H20, the Ag precipitated with HCl and
filtered. The Pd was precipitated with dimethyl-
glyoxime and centrifuged. More Pd was added, repre-
cipitated, and centrifuged. The supernatant was
evaporated to near dryness and strongly fumed with a
mixture of HC104, NaBi03, and HSPO4 to evaporate
the Ru. The Rh was 6nally purified by pyridine ex-
traction as described by Meinke. '

The samples for the beta-ray spectrometer were
prepared three months later to allow the shorter-lived
activities to decay. They were prepared as the 6nely
divided metal by precipitation with TiC13 and when
mounted had a thickness of about 0.3 mg/cm'. They
were mounted on a thin Zapon film„placed in the beta-
ray spectrometer, and counted with a Geiger counter
having a mica window of 1.5 mg/cm' as described in
a previous work. '
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The beta-ray spectrometer was operated with a
resolution of 3.5 percent and was calibrated with the
conversion line of Ba"' in equilibrium with CsI3~. The
relationship between the momentum of the electrons
and the current was g=5.695)&10—'I, where g is the .

momentum in units of mc and I is the current in am-
peres. The measurements were taken during one week
and no appreciable decay occurred during the measure-
ments. We assume that all the activity measured
corresponds to Rh' '.

The spectrum of the negatrons is shown in I'ig. 1.
It is formed by seven conversion electron lines and a
negatron spectrum. The conversion electrons are due
to five gamma rays, the two hardest ones come from
Ru'" and the three softest could come from either Ru'"
or Pd"', but more likely from the 6rst one for reasons
that will be seen later. So, to calculate the energies of
the gamma rays we used for all of them the correspond-
ing x-ray energies of Ru. The relevant data about the
conversion electrons and the gamma rays are shown in
Table I. The errors in the energies of the gamma rays
are of the order of one percent. It is possible that there
are more gamma rays than those listed and they were
not detected due to their small conversion coefFicient,
particularly if they are harder than those detected.
The E/I. ratio for yr is greater than 2.5 which places
it as M1, M2, or M3 transition, 4 we can only place a
lower limit to this ratio because below 100 kev the
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FIG. 1. The spectrum of the negatrons from Rh'~.

*Now at the Centro Brasileiro de Pesquisas Fisicas, Rio de
Janeiro, Brazil.
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F&G. 2. The Fermi plot of the negatron spectrum of Rh'~, leaving
out the conversion electrons.
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Fxo. 3. The Fermi plot of the positron spectrum of Rh'~.

transmission decreases. The E/I. ratio of ys is about
7.5 which places it as M1 or M2.

The Fermi plot of the negatron spectrum, leaving
out the conversion electrons, is shown in Fig. 2. There
seems to be only one negatron group and to have an
allowed shape. In view of the expectations that there
were about it having an "unique" erst forbidden shape,
the spectrum was plotted using the corresponding cor-
rection factor and it was found that it gave a much
worse straight line than the allowed shape. Therefore
we conclude that within our experimental errors there
is only one negatron group and it has an allowed shape.

The Fermi plot of the positron spectrum is shown in
Fig. 3. It is complex and we were able to resolve it in
the three groups shown in the figure. The hardest group
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was explored from the end point to the point where the
second group begins to show, that is, a region of about
450 kev, and in this region the Fermi plot is compatible
with an allowed shape, although a categoric statement
cannot be made because the spectrum was examined
without interference only in this small region. All the
relevant information about the positron groups and
the negatron group are given in Table II. The log ft
values given were calculated using the data in the article
of Feenberg and Trigg' to correct for the E capture.

TABLE I.The energy and the intensity of the conversion electrons
from the gamma rays following the decay of Rh'~.

Energy of
gamma

ray
(kev)

Intensity of
conversion Name of

electron gamma
(P =100) ray

Energy of
conversion

electron
(kev)

Origin of
conversion

electron
Current
(amp)

9.07
10.44
11.61
12.90
15.62
23.0
28.1

86.3
86.6

123.7
126.4
195
353
475

&66
26
28
3.8

10.0
1.5
3.0

64.1
83.4

101.6
123.0
172.9
331.1
452.7

Pl
QI
+2
V2

V3

p6

TABLE II. The end-point energy, intensity, and log ft
of each positron and negatron group from Rh"'.

End-point
energy
(kev)

1150~20
400+30
760+30

1240a20

Intensity
(P-=~00) Iog ftGroup

98
8.0
8.7
9.1

100.0
3.9

21.3
58.8

These log ft values are really lower limits, but we think
that they are close to the true ones, since the E cap-
tures which were not detected are probably not a large
fraction of the total number of disintegrations.

The decay scheme derived for Rh"' from this work
is shown in Fig. 4. The decay scheme is incomplete
since the softer gamma rays have not been placed
de6nitely. We think that they are associated with E
captures to higher levels in Ru"'. It seems to us that
this decay scheme is complete in regard to the posi-
trons and the negatron, as is shown in the decay scheme.

I am indebted to H. I. Anderson for the use of the
University of Chicago synchrocyclotron and the beta-
ray spectrometer.
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