








punched from a 3-mm-thick plate, exposing fresh surfaces on the edges.

Motivation for the following procedure comes from five similar samples run in spring 1989,
three of which emitted 2-4 bursts of neutrons with multiplicities greater than 20 or 30.1

1. Lathe turnings from bars of annealed Ti alloys are cut 0.5 mm thick and 1.5 mm wide. The
machining is usually done dry. The work hardened turnings are broken into smaller pieces so
they can pass through 1-cm-diam opening in the pressure cylinder.

2. Chips are degreased in the sample cylinder with at least three flushes each of reagent grade
methylene chloride, methanol, and water. The sample cylinder is agitated by hand for about 5
minutes for each wash. Any hydride powder from the previous experiment is washed out in
this step.

3. Connections to the sample cell are either welded or made with high-pressure fittings. The
system should be leak-free because the sample pumps itself to a vacuum some time after the
D2 gas is introduced. A pressure transducer was used with every sample so that we could
measure the gas absorption properties of the titanium. We were able to establish
reproducible gas behavior.

4. The water is pumped off, at temperatures up to 120°C, with clean (oil free) sorption pumps.
Heating is done with heat tape on the sample cylinder, the temperature is taken on the outside
of the cylinders.

5. Cleaning is completed by purging with purified D2 or H2 at temperatures between 120°C and
220°C. The gas is cleaned with a molecular sieve trap at 75 K. All the connection plumbing
from the trap to the sample is heated to 70°C so that water vapor is transported out of the
system. Purging pressure has varied from 40 to 600 psi and the gas was exhausted to
atmosphere back through the trap or into the sorption pumps. The purging cleans the
multitude of small cracks that are not accessible by pumping.

6. The temperature is usually increased slowly while purging proceeds, with the objective of
reaching at least 160°C and about six purge cycles before deuteriding begins. Samples later
than DH-14 have been cleaned in helium to reduce the risk of accidental massive deuteriding
during the purging. The effect of helium purging on reproducible neutron emissions has not
yet been evaluated.

7. Signs of deuteriding sometime show during the hot-purging and cooling process. Starting
with sample DD-9, the sample was not allowed to absorb the D2 during purging, and a D2

gas-reserve tank was included for the convenience of adding a measured quantity of D2 to the
sample at each LN cycle. Two valves are used between the sample cylinder and the reserve
tank with the transducer intermediate so that sample or reserve tank pressure can be
monitored. The reserve tank is filled with 30 L (STP) of purified deuterium before the
assembly is transported to the counting area.







Fig. 2. Coincidence neutron counting results for sample DD-6 where the average neutron counting rate is
given in data intervals of typically 24 h. The top data (a) correspond to detector system 4 and the bottom data
(b) correspond to detector system 5.









Fig. 6. Coincidence neutron counting results for sample DD-7 where the aver· age neutron counting rate is
given in data intervals of typically 24 h. The top data (a) correspond to detector system 4 and the bottom data
(b) correspond to detector system 5.


