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Upon the versatility of spatial neutron magnetic spin resonance
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Abstract

It is demonstrated that a magnetic neutron spin resonator placed between a pair of high-quality polarizers and driven

in a ‘travelling-wave’ mode of operation allows to produce neutron pulses whose spectral distribution and temporal

width can be varied over a broad range just by purely electronic means.

r 2003 Elsevier Science B.V. All rights reserved.
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1. Introduction

Though it has found a variety of applications in
polarized neutron scattering, Drabkin’s [1] famous
concept of spatial neutron spin resonance until
now did not reach the status of a fully acknowl-
edged and widely used technique. The essential
reason for this situation is the finite degree of
polarization that was achieved by methods and
techniques used so far to polarize thermal and cold
neutron beams. However, the situation might
change completely if polarizing powers X0:999
and thus ‘flipping ratios’ of the order of 103 could
be achieved, for instance by using polarizers
consisting of a pair of supermirrors with mutually
perpendicular orientation [2]. Then extremely
flexible instruments for neutron scattering experi-
ments become feasible which will allow an almost

instantaneous variation of key instrumental para-
meters, as incident and final neutron energy,
spectral width of incoming beam, energy resolu-
tion, etc. electronically without any mechanical
modification. For example, when combined with a
pair of such high-quality polarizing devices, a
Drabkin-type resonator could be used not only as
monochromator with variable output wavelength
at fixed take-off angle but also as ultra-fast
electronic chopper with arbitrary repetition rate
and, even more important, adaptive time-of-flight
resolution. These applications are particularly
useful at continuous sources, but likewise there
exist also several concepts which are especially
suited for pulsed sources [3,4]. The key technique
to decouple the wavelength resolution of such a
device from the achievable minimal neutron pulse
width and thus to exploit all the features inherent
to spatial neutron magnetic spin resonance is the
controlled individual activation and manipulation
of each of its periods [3]. We show how this goal
can be achieved by a ‘travelling wave’ version of
spatial spin resonance.
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