








were recorded throughout this work at somewhat irregular intervals; all results have been
graphed.

Figure 7 summarizes best the significance of the background measurements. The
figure shows the difference between the final counts in figs. 4, 5, and 6 and the final count of the
first background measurement (fig.3). The count difference is plotted against the actual time of
the final count as measured from the beginning of the experiment. The count differences differ
from zero by as many as 2 standard deviations (Fig. 7b). Hence, with deuterium present, we
are disinclined to consider differences of less than 3 standard deviations to be significant.

The results at various deuterium fill pressures and Pd temperatures are graphed in figs. 8 -
13. The time from the beginning of each run is plotted along the abscissa and the difference
between the count rate and the background count rate is plotted along the ordinate. The final
value of a background count chronologically closest to the end of a run is selected. Figure 9
shows results only for detector #1, since the event counter for detector #2 malfunctioned (the
displayed count incremented by 2 or more per event) during that run. Again during the run
of June 26 - June 30, multiple counts were observed on event counter #2 (Fig. 11b). The
counter was replaced for subsequent runs.

Runs were made with cold fill pressures of deuterium ranging from 69 kPag (10 psig) to
552 kPag (80 psig) and with Pd temperatures ranging from room temperature to 389°C (732°F).
The count difference did not exceed 2 standard deviations, except when counter #2
malfunctioned and exhibited multiple counting (fig. 11).

Figure 14 shows the results of a control run performed with ordinary hydrogen. The
maximum difference is about 1 standard deviation.

Neither deuterium nor hydrogen showed neutron counts significantly different from
background. The thermal results are somewhat more interesting.

A temperature increase always occurred as deuterium or hydrogen was introduced into the
hydrogen purifier, after it had been pumped down. However, a temperature rise also occurred
with deuterium as the gas was being pumped out of the purifier. For example, the purifier
was filled with D2 at a temperature of 383°C (722°F) and a pressure of about 1,380 kPa
(200 psia). The lines to the purifier had been pumped down, and the purifier was to be
evacuated prior to running another background count. As the valve on the hydrogen purifier
was cracked open, the temperature began to rise. We continued to open the valve slowly; by
the time the valve was fully open (10 or 15 seconds), the temperature had increased to 400°C
(752°F) before it began to decrease. During this time, the temperature control setting
remained at 720°F, and the temperature rise was much more rapid than was possible using the
electric heater. Neither neutron detector registered any counts during the time heating
occurred.

After proceeding with the background count, the purifier was refilled with D2 at 374°C
(705°F) and 1,380 kPa (200 psia). Another neutron count was taken for 10 days, and
the purifier was again evacuated, but this time the heater control temperature was reduced to
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Figure 1. Block diagram of experimental setup showing vacuum and fill lines as well as hydrogen and neutron
detectors.

Figure 2. Photograph of experiment showing hydrogen purifier flanked by two neutron detectors.


