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Using T49= 24 360 years, ' T40= 6600 years, ' and T»=470
years, ' the ratio E»/E4& after 2.39 years was found to be 0.1359
~0.0009. From Eq. (1) this gives T4&, the half-life of Pu'" for P
decay to Am'4', as 13.0+0.2 years. The uncertainty quoted is
twice the standard deviation calculated from the experimental
results, This allows for possible experimental errors involved in the
chemistry, but does not include the uncertainties in the half-lives
used in the calculation.
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Excitation of a 16-Microsecond State in Ta'"
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A TWENTY —TWO microsecond isomeric state of Ta'" has
been investigated extensively by others by means of delayed

coincidence techniques' involving the beta-particles from Hf '.
The gamma-ray energies have been obtained from spectrometer-
conversion data and from delayed-coincidence, scintillation-
spectrometer measurements. ' The decay scheme is not generally
agreed upon, but the main branch involves three gamma-rays,
two near 133 kev and one of 481 kev.

In the present work, an isomeric state of tantalum was formed
by the reaction Ta'"(p p')Ta'" using bremsstrahlung from the
small betatron. A 0.015 inch-thick tantalum target was placed in
the x-ray beam, and the gamma-radiation detected in a NaI(T1)
crystal placed, out of the beam, about one inch away from the
sample. The pulse-height distribution was observed in a ten-
channel differential analyzer, sensitive for a period of 50 to 75
microseconds following each x-ray burst, The start of the "on"
period could be delayed by a continuously variable amount in
order to measure the decay rate of the counts between the bursts.

Although the crystal was shielded from the direct beam by 16
inches of lead, scattered radiation from the target produced a
considerable amount of light in the crystal. This overloaded the
amplifier, and it was necessary to reduce the gain of the photo-
multiplier during each burst. This was done by applying a ten-
microsecond negative gate to the first dynode,

With an "on" period of 75 .microseconds, the pulse-height
spectrum shov n in curve (a) of Fig. 1 was obtained. The ordiiiates
are the sum of two runs at delays of 13 and 30 microseconds.

Upon comparing with the 280-kev gamma from Hg ', curve (b),
the Ta photopeak is seen to correspond to about 130 kev.

The presence of a target, whatever its composition, affected
the background of the crystal. This background consisted of
delayed scintillations (half-life 200 to 250 microseconds) arising
from x-rays scattered into the crystal by the target. Such effects
have been observed by others. 4 Here it is apparent (see curve (c),
obtained with a tungsten target of the same dimensions as the
tantalum) that the background was not serious near 130 kev.

Evidence for radiation near 500 kev was also observed. No
well-defined photopeak was found, however, owing to much poorer
statistics.

A decay curve of pulses corresponding to energies between 88
and 226 kev was plotted. The time delays were measured on an

FrG, 1. Pulse-height spectrum of delayed gamma-rays from Ta»i~.

oscilloscope whose sweep was calibrated to within two percent.
The half-life, after background correction, was 16+3 micro-
seconds. The uncertainty is due only to statistical errors. It is
assumed that this 16-microsecond state is identical to the meta-
stable state reported previously. '

All measuremeats were made at 6.5-Mev maximum energy,
below the neutron threshold of lead because of the otherwise large
,neutron background. This low bombarding energy seriously
reduced the beam intensity. The Ta'" activity, ideal because of
the short lifetime and because a 100 percent isotope is involved,
was just above the threshold of detection. An activity with half-
life four times or more that of Ta'" would not have been de-
tectable with the geometry used. Improved geometry and neutron
shielding may allow the detection of longer-lived transitions,
although it is expected that delayed background pulses from the
scintillation crystal would cause trouble.
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T has been reported that the gamma-rays emitted in the disin-
tegration of Sb"4 do not show any directional correlation.

Definite conclusions cannot be drawn from this isotropy as several

y—y cascades contribute to the observed coincidence rate.


