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Abstract

The possibility to store and accumulate monochromatic neutrons in a perfect crystal Fabry}Perot-type set-up is
reviewed. Several neutron pulses provided by the ISIS pulsed neutron source were stored between two perfect silicon
crystal mirror plates, about 1 m apart from each other, and inside a high-quality glass neutron guide. The quality of the
neutron optical components was tested and veri"ed by experiments with neutron storage periods which exceeded the
neutron #ight time for a single traverse through the set-up by more than 3 orders of magnitude. The gating of the system
is performed by pulsed magnetic coils with new set-ups under development. ( 2000 Elsevier Science B.V. All rights
reserved.

PACS: 03.75.Be; 07.60.Yi; 42.79.Yd; 42.60.Da; 42.50.!p
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The potential of perfect crystals and electromag-
netic interactions for neutron optical beam tailor-
ing methods was already recognized in Ref. [1]. At
present, the development of e$cient beam tailoring
tools is of general importance for instrumentation
at advanced pulsed neutron sources like AUS-
TRON or ESS. The motivation to work on a per-
fect crystal Fabry}Perot-type neutron optics device
was primarily based on the idea of making a #ux of
monochromatic neutrons available which corres-
ponds to the peak #ux of the neutron source. This

can be achieved by accumulation of subsequent
neutron pulses inside the storage cavity. Moreover,
the storage cavity provides the means for studying
fundamental properties of the neutron and the be-
haviour of the neutron as a quantum object. It can
also be shown that the cavity represents an ex-
tremely sensitive measuring stage for the quality of
its neutron optical constituents. The method itself
has now been tested and developed for several
years, and it is interesting to note that the date of
the NOP99 conference marks exactly the 10th an-
niversary of the "rst cold neutron storage experi-
ments with perfect crystals [2].

The method of storing monochromatic neutron
pulses by successive Bragg re#ections from perfect
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