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ETT Gamma Rays of Rh!%¢(13042 min)
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The gamma-ray spectrum of Rh1% (130 min) was studied with a NaI(Tl) crystal scintillation spectrometer
of 99, resolution for the 662-kev gamma line of Cs1%7. The following gamma rays were obtained : 22045 kev
(18%), 4355 kev (43%), 51545 kev (100%), 6105 kev (26%), 7355 kev (36%), 8205 kev (45%),
94010 kev (?), 10705 kev (40%), 122545 kev (23%,), 138010 kev (?), 1555+ 5 kev (23%), 176010
kev (7%), 1860410 kev (8%), 2090410 kev (1%), 2260410 kev (1%). The measured half-life was 1302

min.

INTRODUCTION

N 1955! a beta activity of 117-minute disintegration
period with 700-kev maximum energy measured by
absorption was found in the Pd%(d,e)Rh%, Pdos.
(n,p)Rh1%¢ and Ag'®(n,0)Rh1% reactions and was at-
tributed to Rh!%™,

Independently, Nervik and Seaborg? obtained, by
bombardment of tantalum and uranium with 340-Mev
protons, a rhodium of 136-minute disintegration period,
to which the (uncertain) mass number 107 was assigned,

In order to study the gamma radiation of this nuclide
we utilized the reactions indicated in reference 1. Some
of the gamma rays observed lead to the assumption
that in the disintegration of this nuclide there are levels
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T16. 1. Rh'% (130-min) gamma spectrum with 2-mm Al and with
1.5-in. crystal.
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common to those found®® in the Rh'% and Aglt
disintegrations to Pd'%; accordingly the mass number
106 is more likely to be the correct one for this nuclide.

EXPERIMENTAL PART

By irradiation of palladium with 28-Mev deuterons
and of silver with fast neutrons, Rh!% (130 min) was
obtained. The rhodium was separated by precipitating
it as [Rh (NOz)G]Ks

Purification was carried out by successive precipita-
tions, using appropriate hold-back carriers; silver was
always eliminated as AgCl.

The gamma rays were measured in a single-channel
scintillation spectrometer, with one Harshaw Nal(Tl)

TaBLE 1. Comparison of the gamma-ray energies from decay of
Rhw¢ (30 sec), Agl® (8.3 day), and Rh!%® (130 min).

Rh108
Rhaom = T3 =(130-£2) min
T3 =136 Rhiéb,c,d,e Aglose. f Present results
min 1}‘3 =30 sec T3 =8.3 day Intensity
Ey (kev) v (kev) v (kev) Ey (kev) (%)
195
225 222 2205 18
409 43545 43
510 513 511-513 51543 100
630 619-624 620-624 61045 26
715 717-720 73545 36
870-880 815-820 82045 45
9404107 ?
1060 1040-1045 1040-1045 107045 40
1131-1140 1131
1200 1205 1205 12255 23
1390 13804107 ?
1500 15401555 1550-1555 15555 23
1760-1770 1770 176010 7
1850 186010 8
1960
2090410 1
2100 2100
2280 2260410 1
2410-2420
2660 2660

s See reference 2.
b See reference 3.
¢ See reference 4.
d See reference 5.
e See reference 6.
f See reference 7.
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crystal of 1-inch diameter and 1-inch thickness and with
another of 1.5-inch diameter and 1.5-inch thickness, and
an EMI-6262 photomultiplier. The source-to-crystal
distance was 7 mm.

The device was calibrated in relative energies and
efficiencies with the Hg?® Na?, Cs'¥, Zn®, Y# and
Na? gamma rays.

The width at half-height of the 662-kev line from
Cs'37 was 99,.

In Table I the results of references and the present
results are compared.

The disintegration period of all the gamma rays has
been studied and the value 73=1304:-2 min has been
found. In Fig. 1, the Rh'% (130 min) gamma spectrum
obtained with the 1.5-inch crystal, and corrected for
decay, is shown.

The method followed in order to subtract the
Compton background and the annihilation radiation for
high-energy gamma rays consisted of the study of
standard substances with simple spectra and gamma-ray
energies comparable to those of the substance to be
studied, in the same geometry to be used with the
Rh!0¢ (130 min).

Using these standards, the ratios of heights and ener-
gies for the Compton background and the photopeaks
were plotted against the photopeak energies. We
proceeded in the same manner with one-pair production
and annthilation radiation from high-energy gamma
rays. We thus obtained curves permitting interpolation
for intermediate energies. By subtracting these back-
grounds it was possible to distinguish between true
peaks and those due to secondary processes, and thus to
obtain gamma-ray intensities of Rh'%. We measured
gamma rays having an energy less than 1555 kev with
the 1-inch crystal and those with higher energies with
the 1.3-inch crystal.

¥y RAYS OF Rh!96(130+£2 MIN)

DISCUSSION

Some of the gamma rays of energies above 1800 kev
were perhaps due to a pileup effect in the crystal since
the source-to-crystal distance was rather small. The
1380- and 940-kev gamma rays appear only after the
subtraction of the Compton background, and their
existence is therefore uncertain. Because of the presence
of annihilation radiation in this region, the intensities
of the 735-kev and 610-kev gamma rays are not de-
termined exactly.

At an energy corresponding to 315 kev a peak can be
observed which, because of its 36.5-hr disintegration
period, we attribute to Rh'%. The 220-kev, 435-kev,
610-kev, 1070-kev, 1225-kev, and 1555-kev gamma rays
have been observed® in the disintegration of Agl (8.3
day) by electron capture and the 511-kev gamma ray
has been observed by emission from Ag!® (24 min).®

The 735-kev and 820-kev gamma rays may be com-
pared to the 717-kev and 815-kev gamma rays of the
Ag'% (8.3 day)” disintegration.

The 515-kev, 610-kev, 820-kev, 1070-kev, 1555-kev,
and 2090-kev gamma rays have been observed in the
disintegration by negative beta emission of Rh'%¢ (30
sec).35 This leads to the assumption that the dis-
integration scheme of Rh!" (130 min) shows levels in
common with those of the Rh'% (30 sec) and Ag'%
(8.3 day).

Probably the 515-kev, 1130-kev, and 1555-kev levels
of the Rh!% and Ag!% disintegration can also be found
in the disintegration scheme of Rh'*¢ (130 min).
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