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Abstract

The slowing down of neutrons to extremely low energies has been studied with
regards to the production of cold neutrons. The neutron spectrum from very cold light
water ice has been measured with an electron linear-accelerator pulsed neutron source
and time-of-flight technique. At extremely low temperatures the neutron temperature is
much greater than the moderator temperature, whereas at an intermediate range of tem-
perature the neutron temperature does not differ too greatly from the moderator tem-
perature. In other words, there is a limited neutron temperature which does not fall,
even when the moderator temperature falls. Further, the general appearance of the cold
neutron spectrum at very low temperatures reveals a close similarity to the thermal
neutron spectrum. These results reveal some information on the nature of mechanisms
for abstracting small amounts of neutron energy from slow neutrons in hydrogen-
containing cold moderators.

It is shown that the neutron can lose small amounts of energy due to low frequency
lattice vibrations, i.e., acoustic mode. Also quantitative analysis indicates that the cold
neutron temperature depends weakly on the absorption but that the gain in cold neutron

flux is strongly affected by the absorption.
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