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Table 1.  Reported Half-life of 1%Ly

Ty in 10y Method Investigator

4 B , Counter Heyden & Wefelmeyer (1937)

7.34+2 B , Screen wall counter Libby (1939)

2.4 B , Counter Flammersfold & Mattauch (1943)

2.15+0.1 7, Nal crystal Arnold (1954)

4.56+0.3 B , Proportional counter Dixon et al. (1954)

(4.1+0.2) Recalculation of Dixon et al’s McNair (1956)

2.1+0.2 7 , Nal crystal Glover & Watt (1957)

>2.8 8 , Proportional counter Glover & Watt (1957)

2.1740.35 Mass spect. ot radiogenic "6Hf Herr et al. (1958)

3.6+0.1 r , Nal well crystal McNair (1961)
(Sum-coincidence)

3.2 B , Proportional counter McNair (1961)

2.1840.06 B , Liquid scintillator Donhoffer (1964)

50403 7 , Nal well & cylindrical Present work (1967)

crystals (Sum-coincidence)



Table 2. Reported Half-life of 18°Ta

Ty iny Method Investigator
>1x102(B) Mass spect. of radiogenic 13°W Eberhardt et al. (1955)
>1.7x1013(R) K X-ray, Nal crystal Bauminger & Cohen (1958)
>2.3x 108 (EC) 7 , Nal crystal Bauminger & Cohen (1958)
>5x10°(EC) Mass spect. of radiogenic 18°Hf Eberhardt et al. (1958)

>(1.5+0.5) x10¥(EC) 7, Nal crystals (Coincidence) Present work (1967)

Fig. 1 Decay Scheme of 17¢Lu Fig. 2 1"sLu Gamma-Ray Spectrum
The half-life is based on the present Crystal: Well-type -
work. Source : “Point Source” in copper absorber
Counting time: 20 min both for the source
. (5.010.3)><101°y : and for the background
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Fig. 3 Gamma-Ray Background Single Spectra
(a) measured with the 1 3/4”x2" well-type Nal crystal
(b) measured with the 3”x3” cylindrical Nal crystal-A
Counting Sample: 1.8mm thick copper tube for (a) and 60g purified HegO
plate source for (b) ‘
Counting Time : 20min for (a) and 70min for (b)
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Table 3. Experimental Result for 1Lu
No. of Spe_cif_ic
gzgﬁri- Source ‘i%zg?ﬁer Nal crystal écotswdl;}:n /g Ty in 101y Geometry
of Lu,0,)
1 point yes well 2.04+0.16* 5.11+0.40%* in well
2 point no well 2.06+0.15 5.06-+0.38 in well
3 point yes cylindrical A 2.14+0.09 4.85+0.21 1.3 cm apart
4 point yes cylindrical A 2.10+0.13 4.95+0.31 0.4 cm apart
5 plate no cylindrical A 2.094-0.08 4,96-0.20 ok
6 point yes cylindrical B 2.254-0.11 4.624-0.23 1.3 cm apart
7 plate no cylindrical B 1.9740.06 5.26+0.16 ok
Averege 2.1040.12%* 4,97 4-0.29%*

* Errors were estimated from combined ambiguities of counting statistics and spectrum
analyses
** Averaged over all experiments
*** Sandwitched with the two crystals, A ond B, 1cm apart from each other



Fig. 4

Countng Block Diagram for Coincidence Measurement
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Fig.5 Gamma-Ray Background Spectrum Coincident with a Gate Width of (270~370) keV

COUNTS PER MINUTE

Counting Sample: 60g purified HgO plate source
Counting Time : 5100 min
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Fig. 6 **Ta Gamma-Ray Spectra
(a) Single spectrum
The shadowed area shows the gate for (b).
~ Counting time: 500 min
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0.5

I_I[_ll—""—ll L

(b) Coincidence spectrum with a gate width of (270~370) keV
The shadowed area shows photopeak at 216 keV.
Counting time: 5100 min
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Fig. 7 Decay Scheme of '#°Ta
The half-life and the solid arrows which show the transitions are
based on the present work.
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The Decays of Maturally Occurring "Lu and 8°Ta
Koh Sakamoto

Abstract :

chemical studies of naturally occurring radionuclides.

An extremely low-level gamma-ray spectrometer was constructed for the cosmo- and geo-

associated with the decays of natural odd nuclides, !"*Lu and 1#°Ta, were measured. The half-
life of 1"Lu has been reported to be in the range of 2.1 x 10'%y to 7.3 x 101°y by many investigators.

In order to determine the decisive value of the half-life and to see the applicabilities of the

By the spectrometer gamma-rays



nuclide as a geochronological maker, the author tried to make the measurement as simple,
specific and sensitive as possible. A new value of (5.040.3) X101y was dentermined with
use of a highly pure lutetium oxide by means of the single-crystal sum-~coincidence method.
A possible technique of determining the 17Hf/'"*Lu ratio in old rare-earth minerals was
suggested for the lutetium-hafnium dating. The amount of !"Lu can be determined. by
measuring its associated gamma-rays with use of a highly sensitive gamma-ray spectrometer
such as the one used in the present work, and that of 1"*Hf with the aid of radiocactivation
analysis. A search was also made for possible cascade gamma-rays following the electron
capture of #Ta in a purified tantalum oxide by means of the usual gamma-gamma coinci-
dence technique. Although the obtained spectra were slightly complicated by the presence
of radioactive impurities in the sample, some positive evidences for the !8°Ta decay were
observed. The lower limit deduced for the half-life was (1.54+0.5) x 10%y. The decay

scheme of the nuclide was tentatively proposed.
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