The UCN-A experiment: measuring the f asymmetry using ultra-cold neutrons
D. Melconian for the UCNA collaboration'

Ultra-cold neutrons (UCN) are loosely defined as neutrons which have kinetic energies below a
few hundred neV. Certain materials, like **Ni, are able to efficiently transport and bottle UCN because
the Fermi potential is larger than Eycy so the UCN will undergo complete internal reflection when
interacting with the material walls. In addition, they are strongly influenced by magnetic fields and so are
easily polarized. UCN therefore offer the opportunity to measure properties of the neutron and its p-
decay with unprecedented precision. At Los Alamos National Laboratory’s LANSCE facility, a source of
UCN has been developed [2] where neutrons are produced via proton spallation from a Tungsten target
and then converted into UCN by phonon downscattering within a solid deuterium “superthermal”
moderator. These UCN are then guided through 12 m of shielding to the experimental area where the
neutrons are polarized and observed in a very clean environment.

Currently, there is an inconsistency between measurements of Ag [1], the f-asymmetry parameter
which describes the correlation between the neutron’s spin and the decay electron’s momentum. The goal
of the UCN-A experiment is to resolve the issue by measuring Ag with a precision four times better than
in previous experiments.

The B spectrometer of the UCN-A experiment is shown schematically in Fig. 1: it is a five meter
long superconducting solenoid with Multi-Wire Proportional Chambers (MWPC) and plastic scintillator
detectors at each end to observe the decay electrons. At the end of 2006, we produced the first
measurement of UCN [ decay with
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_ Figure 1. Schematic diagram of the B spectrometer for the
With the expected = 8x further UCN-A experiment at Los Alamos.

increase in rate for 2008, we will be
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in a position to acheive our goal of measuring Ag to 0.2%.

0.45 L L e B S e B B B T

Resolved § Spectrum
—e— Signal
—e— Background

0.4
0.35

0.3

|lI|IIII|IIII|IIIIIIIII|IIII|_

Rate (Hz / 50 keV)

400 500 600
Measured Energy (keV)

Figure 2. UCN B spectrum taken at the end of 2007 in one of the UCN-A detectors.
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